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Glimpse of the coast of Valencia, Spain, illustrating the botanical Series and Classes.

A. Padina pavonia, seaweed, at low tide, B, Oyathea arhorea^ tree-fern, in a private garden.

C. Oycas revobUa. D. Phoenix dactylifera, Date-Palm, female tree ; cither trees, male and
female, on the horizon. E. Quercua suber, Cork Oak, on the edge of a Cork Oak planta-

tion; laborers cutting the bark, which is the cork of commerce.
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PEEFAOE.

The course of study in these Lessons is based upon the

inductive method of A. L. de Jussieu. Beginning with

Cryptogamia (the alphabet of organic life), Plant Develop-

ment is gradually unfolded, from the green stain on our

door-stone to the Magnolia and Clematis. Thus, at the

outset, we see the principles upon which Differentiation is

based. The Lesson on Fossils (including the Geological

Table) exhibits the proofs of these principles. Then, with

the plant world thus outlined, we begin the study of sepa-

rate parts—root, stem, leaf, flower, fruit, tissues—and the

forces which govern them.

The Phanerogamia are' usually divided by systematic

botanists into two classes,—Monocotyledons or Endogens,

and Dicotyledons or Exogens ; and the Dicotyledons into

two sub-classes,—Gymnospermae and Angiospermae. This

is not nature's method. The Monocotyledons are Angio-

spermae (Covered Seeds) as well as the Dicotyledons ; they are

much more highly differentiated than the Gymnospermae
;

and they are a much newer class, geologically. The most

learned scientists of to-day follow nature ; and in nature

we find Gymnosperms associated with the higher Crypto-

gams in the order of development. They form Compre-

hensive Types, including the characters of Cryptogams,

Monocotyledons, and Dicotyledons. They are not true

Dicotyledons. Their flowers are without calyx or corolla

;
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the female flower is a naked ovule without an ovary ; the

embryo has a long, persistent suspensor. Their wood and

bark are nearly identical in structure. Their leaves re-

semble those of the Fern, Club-Moss, or Palm. No type

of plants is more distinctly individualized. In these Les-

sons they are accordingly separated into a distinct class,

and placed immediately after the Cryptogams. Next fol-

low the Angiosperms, divided into two sub-classes, Mono-

cotyledons and Dicotyledons (see Frontispiece, facing Title-

Page). This is the only departure from the method of

Jussieu; and the author is confident that if Jussieu had

lived to learn the lesson of the fossils as well as other late

discoveries in science, he would have been first to advocate

an arrangement which is so logical because it is so natural.

The Manual which forms the second part of this volume

is only an outline, for a mere catalogue of the 150,000 or

more species of known plants would fill a quarto ; but it is

a complete outline. It should be consulted with every

Lesson, and living specimens of the plants mentioned

should be examined whenever they can be obtained.

The use of the microscope cannot be too strongly urged.

Without it no part of the plant can be successfully studied

;

and good compound instruments small enough to be put in

the pocket can be bought at rates ranging from three to

five dollars.
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Abies exc&Ua,
br., cone, ad 46

Ac&nthuB jpindsuA,

If. nat. and conven-
tionalized 123

Acer campiat/ris,

sprout 7, I)

rt 222
wood 226,227

A. Pse^do-Pldtanus,
br., fr., c? fl 205

Aconltum LycOctonwm,
Bd 9, 2

Actin6ptychuB aendriua,

diatom 14, C
Adi&ntum Cajpillus-VtnerU,

, plant 34
^culua Hippocdstanvm^

br., flB.,fr 192
^. lipbrida,

ovules 180, F
^thiiaa C^ndpimn,

lv8., fla 139,1
Ag&ricus campiatria 22, 6
A. Ge6rgii 22,4
A. oriadea 22, 6
Agkve americdna,

plant, fla 116
Agrimdnia Eupatoria,

plant, flB 129
Agroat^mma Gitkdgo (Lych-

nitj),

boll 197, F
AlkiiQ. eaculirUa 16, 1

Albizzia .TuZi&r^ssm,

ad. sprouting 7, B
Alisma, 11. diagram 62
Al^asura saxdtUe,

hairs 106, 6

Amar&ntus cauddUis,

br., IvB., fls 121

Amber, with foaail in-

sects 86
Anackrdium occidenldle,

br., fla., fr. 76
Anan^Ba aativOj

plant, fr. 212
Anch£iBa i^^a,

hairs 106, 2
Andna mwricdta,

br., Ive., fla 80
Antirrhinum mdjua^

br., Ivs., fls., fr. 161

AquilSgia vulgdria,

br., Its., flB 154
follicle 9, 4
petal 9, 7

AristoI6chia Serpentdria,

plant, fla., fr 186
Armaria vulgdris,

ova, vert, sec 195, D
Arrhenath6rum avendceum,

plant, fls 51
Artocirpus vnciaa,

, br., fr., fla 213
Arum maevldtum^

plant, fla 57
Asarum ca/nadinae,

sd., vert, sec 195, B
ABcl^pias ttiberoaa,

fl., separate orgaoB,
poUinia 172

Bd 195, A
AspSrula odordta,

br.,lvB., fls 110
ABph6delus dlbus,

plant, fls 56
Av6na satlva,

gr. sprouting, emb.,
6, A, B

fls 52, A
FL, fl. plan 64, A, B

Balsamod^ndron Tn^rrAa,

br., Iv8., spines 104
B&nkaia littordlis,

br., fls 165
Berberis wlgdris,

pistil 5, 3
BerthoU^tia exc^a,

If., fr., sd., emb 201

B6ta vulgdria,

young cells 215, B
raphides 236. B

B6tula pUmiUi,

(S catkin 69, B
Bigndniajiicto,

br., Iv8.,fls 70
Bixa Orelldwiy

br., fls., fr 199
Blltum capiidium,

plant, fl., fr 120
BoswSllia serrdta^

br., IvB., fls., fr 125
Botrychium Imndria,

prothalluB, with fls. 36

Bras&nia peltdta,

ova divided 179, 6r
Br&ssica aativti,

emb 191,0
Brydnia dlba,

hairs 106, 9
B. dioica^

br., IvB,, fla., fr. 184
Bry6psiB phmuaa,

plant 16
Budding 108
Bftniaa orientdlia,

emb ,191, D
BiitomuB umbelldtua,

stem, fls 68
carpel, trans. 8ec..l79, C

Calendula ojieindlie,

fl., hd., vert, sec 143
Call^na vulgdria,

Bt.,lv8., fls 72,3
Calyc4nthu8 ft6ridtta,

fl.,fr., emb 176
Campanula roUmdifoliOf

plant, fls 144
C&nna indica,

fl. plan 63, C
C&ppariB apindea,

br., Ivs., fls 177
Capsfilla Bursa-pastoria

Bilicle A 200
Ckrex Hpdrici,

9 fl 54, A
C&rica Papapa,

tree, fls.,fr 237
Caryociir bwi^rosum,

emb 190
Catan&nche cerHleaf

flt 167, B
C&drua Libani,

emb 47, D
CephaSlis Jpecacudnha,

rt., St., IvB 90
Cer&stium (read Agrostgm-

ma GUhdgo), ova.179, F
CfirasuB (PrClnuB) sinensis,

pistil reverting to If.,

179, A
true pistil 179, B

Ceratozkmia longifolia,

pollen-grain emit-
ting tube 47, B

Cetr&ria ialdndica 24

xi
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Chkra rndgdrU,
plant 31

C. frdgiliBf

fls , * 32
CheirS,nthus Gh^irif

emb ....191, B
ov 181, D
ailique 200, A

Cheliddnium mc^us,
OT 181,0
vessels 221

ChGrda/iHiMw,
plant, Book-cover,

front.

Chr65coccu8 mfisGens,
plant 11, B, C

Cinnamfimura zeyldjni(^mn,

br., IvB., fls., sta 170
Cistus symphiiifdKus,

Bdr, vert, sec 189, C
Citrus Lia7idnv/m,

br., Iva., fls., fr 127
Glkdium mariacoides,

akaine 54, B
ClavJiria phalloides, 22, 7
Clematis Vitdlba,

fr., Book-cover, side.

Olost^rium <zcittvm,

plants 13, B, 0, D
GQhBi,ha,.scdnde}is,

hairs 106, 3
Ooff£)a ardbica,

br., Ivs., fls., fr., sd.. 147
Convallfbria mc0dUa,

Ivs., fls 138
OreacSntia Cuj^te,

carved calabashes... 209
Oilcumis Milo,

St., trans, sec...' 224
vessels 220, A, B, B

C. sativa,

sta 168,0
OucHrbita Pipo,

young anther 173, A
pollen-mother 173, B

Ciipr§aBUB Bempervirms,
br., Ivs., galbules.... 45
pollen gF 47, A

Ctiscuta JE^Unum,
plant, fls 93
emb 190,

Oykthea ctfrbdrea,

Tree-fern, Frontis-
piece B

St., trans, sec 42
O^cas revolUta,

Frontispiece
If. with $ fls 43

O^clamen europaiimi,
plant, ils., fr 245

O^cnoches ventricdeiim,

fl 153, B
Gyddnia vidgdria,

br., Ivs., fls, fr 210
Of'nara ScoJ^mua,

fl. hd 214
G^tisus BGopdrius,

br., ivs., fls., fr.,

andr 166

D&ctylis glom&-dta,
pollen gr. 52,

D&phne Mezereum,
ov i 180, D

Delphinium pitmcUifidami,

hairs 106,1
D6smids, fossil 14
Diatoms, fossil 14
DicSntra ^ectdbilis,

plant, fls 124
DictJ-ota dichdtomaf

plant 16, 2

Digit&Iis pva^ilreaj

boll 203, C
Dioscdrea saliva,

plant, fls 89
Dlosp^ros ^bemmif

br., fls., fr 228
Dipsacus fullunum,

br., Ivs., fls 105

Dipteryx odordta,

br., Ivs., fls., fr 198
Dorst^nia Chtdiray&rva,

fl.hd 141, A
same, dissected HI, B
tf fl 141, C

Dr(J8era robimdifdlia,

plant, fls., fr., sd 112

D. fiUf6rmis,
ova 179, D

Ecb&lium (Elat^rium)
agriste,

St., Ivs., fls., fr. 74
Empetrum nignvm,

plant, fls., fr 99
!End6genous st 61

ifiphedra distdehya,

br., fls 48
Epil6bium angmtifdlium,

br., Ivs., fls., ova, sd. 75
Equis&tum Telmaieia,

St., fls.. 37
Erica ktralix,

br., Ivs., fls 72,

1

fl. plan... 82, a
E. ciaiirea,

br., Ivs., fls 72,2
Er6phila, sillcle 200, B
Erysimum cliewan£ha\des,

plant, fls., fl. organs,
fr. 162

Eucalyptus pvh&ral&nta,

br., fls...... 157
Enph6rbia coroUdta,

infl., fl., fr., sd 146
Ex6genous st 81
Exogdnium Pi),rga,

plant, fls 87

Fkba 8atvoa,

sd 195
FAtsia papyrifera,

St., pith, cells 225
FicuB Gdrica,

fls., fr 140
F. eldstica,

cystoliths 236
F. inddcOf

tree 91

Foeniculnm qMoindle,

fr 174, B
Fragiiria vSaca, ^

fl., vert, sec 175, A
Fr&xinuB exc&Mor^

br., fls., fr 8, a, b, c

fl. X 8, B
Fritilia,ria rniperidUs,

fl. plan 63, A
Frontispiece, facing Title-

Page.
F&cuB plaiycdrpus,

antherozoids 2^ A
F. vesicuUms^

frond, with fr. and
air-bladders 17

Galactod^ndron H^le,

tree 238
{renti^na Zil/ea,

If., fls., fr., sd 116
Geological Table, &>cing
Lesson XIII.

Geranium Bobe^dmimi,
fl,, fr. 150, c

G. sangainewm,
fr 174, A

GoBsJ^piura herbdcemn^
sd 194
sd, hafr. Z16

G. iricaispiddhian,

br., Iva., fls 10
Grafting buds 108
Grammatdphora marina,

14, A
Grevlllea lUhidc^hpUoj

hairs 106, 7
Guaiacum officmdle,

br., Ivs., fls 128

Ha3mS,nthu8 muUifidrm,
br., fl, hd., fl.,ova... 59

Halra 106
Hebifad^ndron gambogi-

oideSf

br., fls 169
H6dera Hilia;,

plant 92
hairs 106,4

Hed^sarum corondrium,
loment 197, A, B

Heli&nthemum vulgdre,

br., IvB., fl8 243
Heli&nthus ktberdsus,

plant 95
Hep&tica ta^loba^

sta 168, G
EimanthMea Urea,

plant 16, 3
Hippilris vulgdris,

ov 180, E
Humirium balsamiferwm,

sta 168, E
HytracVamua niger,

fr 197,

H;^pnum dendroides,

plant, fl., fr. 30

Imp^tiens Balsamhta,
If., vert, sec 234
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ImplLtiens Noli^me-tdngere,

br., Its., fls., fr 164
IriB g&rmdnica,

fl. plan 63, B
If. stomata 233
St., vert, sec 223

laktia tinctdria^

emb 191, A
Ison&ndra G^tta,

br., Iva., fls., fr., ot.,

anth 149

Jilglans regia,

br.. Its., fls., fr 67

Laggtta Imtedria,

St., bark ;. 230
L&mium am^lemcaHle,

cleiBtogamous fl 183
L&thyrus odordtiua,

audi, and gyncBc..l67, A
Lecandra tartdrea,

j)lant ;... 23
oogonium 27, 15

L^cythis Olldria,

monkeypot fr 156
L6mna minotf

OT 181, B
Lepidod^ndron, fossil. .. 84
Lianes 100
Lilium cdndidwm,

ova / 5, 4
If., vert, sec 232

Liqnid§,inbar s^racifiua,

br., Ivs., fr 118
Lonic^ra nigra.

If. bud 107
Ijdtus comiculdtm,

br., Iv8., fle., fr., fl.

organs 163
Llizula sylvdUca,

plant, fls 55
Lychnis Githdgo,

boll 197, E
Lycopddium clavdtvm,

br. with fls 40

Hagndlia gla&ca,

br., Its., fls., fr., sd.. 133
MSlva AlcSa,

pollen gr..... 4, 5
calyx and corolla... 134

M. rotimdifdlia,

fl. organs 182
M. sylvisfyis,

fr. .....174, B, C
MarchS^ntia polymCi^ha,

elaters 28
pistillidium 27, 14
receptacle, vert. sec. 29

Marsilea mdcropm (Sal-

vktrix-),

plant 38
Megaldspora flt^inis,

spore sprouting 26
Melfindrium dimcwm,

fl., vert, sec 174, A
Meloslra ealcdta 14, B
Mimdsa niUtica,

br., Ivs., fls 130

Milcor Mucedo^
plants 20

MiXsa jjaradisioca,

plant, fls., fr 60
Myrica GdU,

br., Iv6., fls., scale,

sta., anth Ill
Myristica moBchdUi,

br., Ivs., fls., fr., sd.. 196

M^rtns corrmfilnia,

br., IVB., fls., fl., vert,

sec 178

Narcissus TaxziUa,

boll, fl. plan.. ..202, A, B
Navlcula vvridis,

plant 13, A
Nel dmbium apedoawm,

plants ; fls., fr., nut
open, showing emb. 79

Nep§nthe8 dUtUlatdria,

br., Ivs., pitchers, fls. 113
N6rium Olednder,

sta 168, A,
Nilphar ddvena,

sd., vert, sec 7, E

GEdogdnium dUdtum,
spores 1, D, F

(Enoth^ra hiinnis^

. pollen gr 4, 4
Olax etricta,

ov 183, A
Oldhkmia antiqua,

fossil animal 83, B
Ulea sativa,

br., Ivs., fls., fr. 71
Oncldium PapiUo

fl 153, C
Ondnis rotimdifdlia,

ov. ! 180, C
Opl^intia cochmiUlfera,

plant, fls., insects... 102
Orchis Mdrio,

plant, fla 152
pollinia 171
spiral cell 217, D

Orobdnche rUbra,
St., fls., sta., fr.,

glands 159
Osmtinda regdlia^

br., fronds, spore-
cases 33

OuVirfindra fenestrdlis,

plant, spike, sep. ^.. 231

V&dlna. pavonia,
Frontispiece A

Pal880ch6rda minor,
fossil plant 83, A

Paliilrus aculedtus,

br., Ivs., fls., fr....i.. 77
Pap^ver Bha^aa,

boll 197
Papyrus anligudrum,

plants 53
Parietiiria officindlis,

ov 180, A
Parmdlia pariethia,

thallus. vert, sec 25

Passifldra incamdta,
If., fl., fr 155

Pedi&stnim granuldtum,
zoospore 11, E

Pelargonium corddtum,
fl 150, a

P. tricolor,

fl 150, b
Perist^ria ddta,

fl
.'

153, A
Perondspora mfistans,

plant 19
Petroselinum satimim,

If., fls., fr 139,2
PhS,rbiti8 hi^ida,

boll 204, A
boll plan 204, B
boll dissepiments..204, C

Pbas^olus mUgdris,
young cells 213

Phoenix dactylifera.

Frontispiece D
PhytSlephas macrocdrpa,

sd 193, A
Pinguicula vtdgdHs,

plant, fl 88
Pinus exc&Ua,

pollen gr 4, 6
P. sylv&stris,

emb 47, E,F
ov 47,0

Pisum Botimmi,
pod 5,6
emb 7, A

Planta.go mdjor,
plant, fls liiQ

PlManus onentdlis,

tree 98
Pol$"gala vulgdris,

plant, fls 185
pollen gr 4, 2

Polygonum penneylvdniaim,
pistil, ov., emb., pol-

len gr... 3
PolJ^trichmn commune,

antherid, anthero-
zoids 2, B

Poranthftra eridfoUa,
sta. 168, B

PotamogSton perfoKdtvs,
emb «... 190, A

Primula eldtior,

fl., vert, sec 5,

1

sd 189,D
Protoc&ccus nivdlis,

plant 11, D
Prilnus Pirsica,

fr 206
Pt^ris aquilina,

Bcalkriform vessel... 220
P. aerruldta,

antherozoids 2, B
Pilnica grandtum,

fr., vert, sec 208

QuSrcus Bobvr,

9 fl 66
Q. Baber,

tree, Frontispiece... E
St., trans, sec 229
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Baffldda AmSldUy
plants 68

BantinculuB dcriB^

akaine 9, 7
fl., vert, aec 9,

1

fl. plan 9, 3
fl. organs 9, 6

B. ttqudtUis^

young cell8...u 216
Bes^da lAUiola^

br.. Its., fls 122
Bhus Ootmus,

br., IvB., flB 137
Bibes Grossuldria^

fr., tranB. sec 207
Bicinus commtlniSy

boll and plan...203, A, B
sd., vert, sec 195, C

Bdsa caniruiy

akaine, hip. If. 211
B. itibigindsaf

fl., vert, sec 175, B
Bdbtis caiskts,

Ivs., fls., fr. 131
Bu611ia fonndsa,

hair 106,8
BiUnex Aeetosillay

fr., vert, sec 189, A
rapMdes 235, A

B^cus acvJedtuSy

br., Ivs. flB., fr., sd., 103
Biita graveolem,

br., fls., insects 188
Bytiphloda thw/olieBf

plant 16, 4

Salisbilria adiantifdlia^

IvB., fls., fr. 44
Sklix rosmarinifdlia^

cf catkin 69, A
S&lvia officindlU^

fls. with bee 187
hairs „ 106, 10
sta 168, D

Salvlnia ndtans,

sporocups 39
Sambilcus nigra^

dotted cells 217, A
pith cells 215, A

Sarracdnia purpArea,
plant, pitchers, fls.,

stig., ova 114
Scolop6ndrum mdgdre,

plants, fronds, spore-

cases 35
Sfidum pwfcA^um,

fl. plan 82, b
Selagin^lla MarUnsii,

spores sprouting 41
Sempervivum tectdrunij

plant, fls 148

Sendcio mtgdris,

ov 180, B
Sequoia gigdntea,

trees. Three Graces.. 97
Sigillkria, fossil plant .. 85
Smllax papyrdcea,

br., Ivs., fls., £r., ten-
drils 241

Solknum melongena,
fl.,fr 158

S. tvberdmtm,
cell with starch grs.,

239, A
Str^chnoB Nux^dmica^

hr., Ivs., fls 240
Symphytum ojicmdle,

fl., vert sec 5,

2

T&marix gdUica,
br., Ivs., fls 119

Tar&xacum Dens-lednisy

If., fls.,fr 142
Terminklia Catdppa,

emb 191, B
Tei^crium Scorodonia,

plant, fls., fl. organs. 160
Th^a mUnsia,

br., Ivs., fls 78
Theobrdma Cacdo^

br., Ivs., flB., fr 135
Tilla europa^o,

br., Ivs., fls 117
Tdrula cerevisiae,

plant 18
Tradeec&ntia vtrginica^

hairs, cyclosis 242
Trifdlium ripens,

St., Ivs., fls 132

Triticum vulgdre,

fl 7. 52, B
sd. sprouting 6, G
starch grs 239, B

Tilber melanugporum,
plant 21

Yacclnium idiffinosum,

sta 168, P
Yalerikna offidndlitf

br., Ivs., fls., akfune. 73
Yallisn^ria epirdliB,

cf and ¥ plant in fl. 244
YauchSria sSsgiliSf

fls., spore 1

Yerb&scum Thdpaw,
hairs 106, 5

Yem&tion, plans. 109
Yiola tricolor,

boll 204, D
boll plan 204, E

Yiscum album,
plant, fls., sta., sd... 65
young cells 217, B, C

Yltez Agnus-edsttts,

br., Ivs., fl8.,fr 126
Vitifl vinlfera,

fl. organs 4,

1

br., IvB., fls., fl. or-

gans, &., tendrils. 101

Yoch^Bia roUmdifdUa,
ova 179. E

V61vox globdtor,

colony of plants 12

Welwltschia mirdhUis,
plant, Ivs., cones 49

cf and $ fl8» 50
Wrightia tinctdria,

Ivs., fls., fr. 145

Xanthorrh^a hdetiUs,

trees ; one with a fl.

spike 96

Zda Mdya,
sd. sprouting 6, D
starch grs 239, C

Zingiber officmdU,
plant, fls., sta 151
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SECTION I.-STEUOTUEAL BOTANY.

PART FIRST.—MORPHOLOGY.

LESSON I.

FUNDAMENTAL DEFINITIONS.

1-4. Natural Science. 5. The Plant. 6. Energy and Forces. 7.

Life. 8. Plant defined. 9. Primordial Cell. 10. Nomenclature.
11. Departments of Science. 12. Sex, Series.

1. Natural Science treats of all things in Nature.

Nature is a synonyme for the Universe. It consists of Eler-

ments; of Bodies made out of elements; of States or Con-

ditions in which elements and bodies exist; of Forces which

govern them.

Example : Oxygen and Hydrogen are elements ; they exist in a

gaseous state. These two elements (gases) unite by chemical force,

and form "Water. Water exists in a liquid state ; it is put in motion,

or brought to rest, by physical force.

2. Bodies are Inorganic and Organic.

3. Inorganic Bodies are without organs (Gr. organon,

from ergon, work) ; that is, they have no working parts.

They consist of particles, all of which are alike ; and they

increase by accretion or addition, not by growth. They
are called inert because they have no inherent power to
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move, but are active only when moved by outside force.

Minerals (which include gases, water, metals, stones, and
earths) are inorganic.

4. Organic Bodies have organs (working parts). They
feed, they grow, they reproduce their kind. A plant is

organic ; its working parts are Root, Stem, Leaf, and
Flower, or parts equivalent to them. An animal is or-

ganic ; its working parts are Stomach, Entrails, Lungs,

Heart, Head, or parts equivalent to them.

The science of organic bodies has two divisions : Botany, which
treats of plants ; Zoology, which treats of animals. These divisions

constitute Biology (Gr. science of life), a term invented by Lamarck,
who saw the truth of Butfon's declaration that " These two classes of

organized beings have many more common properties than real differ-

ences."

5. The plant is the vital link between the mineral and
animal. Plants feed on minerals and digest them into

organic food. Animals feed on plants or on animals

;

none of them, except the lowest (simplest), which are plant-

like in structure, can digest minerals (9, 53).

6. Energy and Forces.—Energy is the power which
pervades all nature, the reservoir whence all her activities

proceed,—Attraction, Repulsion, Heat, Light, Electricity,

Magnetism, Life,—and these activities are called Forces.

A. Chemical force governs elements ; its study is Chemistry.
B. Physical force governs bodies and their particles, together with

their properties and relations ; its study is Physics.

C. Vital force governs life, and life exists only in plants and
animals ; its study is Biology, under the two divisions Botany and
Zoology. Vital force includes

D. Voluntary force, which governs Will ; and
E. Mental force, which governs Reason. Mental force .is the at-

tribute of man alone ; but there is a prophecy of it in the instinct of
animals, and a foreshadowing of it in the behavior of plants, as we
shall presently see.

7. Life.—Organic bodies are called living because they

have life, which may be described—not defined—as : The
power by which organized beings feed, grow, and reproduce

their kind. Life, then, is threefold ; it includes

A. Digestion, the power to take food and to convert this

food into substances like those of the being that digests it

;
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B. Growth, the increase and development of the organs
of living things

;

C. Reproduction, the power to generate a living body-
like the parent or parents that produced it. This living

body is at first a minute cell called an Embryo (Gr. em-
bryon, the rudiment of a living being).

8. Plant defined.—A Plant is an organized body, feeding
on water, air, and earth by means of roots, stems, and
leaves, or parts equivalent to them, and reproducing its

kind by means of flowers or parts equivalent to them.

The old definition of a plant— " an organic body destitute of sense
and spontaneous motion,'.' etc.—has long been discarded. The various
parts of plants perform the functions of animal organs. With some-
thing very much like cunning the Ply-Trap (Fig. 112), Nepenthes
(Fig. 113), and Sarracenia (Fig. 114) catch insects and digest them at
leisure. The Vallisneria flowers (Fig. 244) carry on as pretty a court-
ship as human lovers. The Cyclamen (Fig. 245), like our homely
Gooba pea, shows a mother's forethought in the care she takes of her
young; and the lower seaweeds (Figs. 11 to 13) swim about with an
apparently voluntary motion by which they are often mistaken for
animals. These phenomena no longer surprise us ; for

9. The Primordial Cell, or life-cell, in both plants and animals, is

composed of the same materials and endued .with the same power of
self-motion ; diflFering, however, in food : the plant feeds on inorganic,
the animal on organic, matter (5, 53).

10. Nomenclature.—In Botany, as in every other science, the
Nomenclature or Terminology—system of names or terms—is based on
the rule of the Latin Grammar, though the names may come from the
Greek or any other language. This method was adopted by scientists

because the Latin, being a fixed language, is not subject to change.
Scientific nomenclature is, therefore, a sort of universal speech, easy to

acquire, which saves the labor of translation into various tongues. It

is imperative that the student of any branch of science should master
the principles of its nomenclature, which are. few and simple. These,
with the Kules for Pronunciation, are given in Lesson XXXV.
U. Sections.—Botanical Science has two Sections or departments:
Section I. Structtiral Botany.—This concerns the forms, functions,

and structure of organs. Its divisions are

:

A. Morphology (Organography), which treats of the outward form,

arrangement, and behavior of organs, whether as a whole in the plant

or as individuals

;

B. Physiology, which treats of the functions of organs ; that is, of

the special work they do. These functions come under three heads

:

(1) Nutrition; (2) Reproduction; (3) Correlation, or those functions

by means of which external objects are brought into relation with the

plant, and by which it reacts upon them
;

O. Phyioiomy (Histology), which treats of the anatomy of plants

and their tissues

;
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D. Chemistry, whicli treats of the elements of whioli they are com-

Section II. Systematic Botany.—This concerns the study of different

plants in their relations to one another. Its divisions are :

A. Taxonomy (Classification), which places plants in groups
;

B. Phytology (Descriptive Botany) , which gives the diagnosis or dis-

tinctive features of these groups and of their individual members.

12. Sex. Marriage of Flowers. Series.—Though System-
atic Botany is comparatively a new science, the fact upon
which it is based, that flowers, like animals, are male and
female, has been known from the earliest dates of history.

Herodotus (480 B.C.) tells of the female palm-trees so

carefully tended by the Babylonians, who brought flowers

from the male trees in the distant forests, and pollinated

the flowers of the female trees, which otherwise would
have remained barren. Empedocles (440 B.C.) called seeds

the eggs of plants,—a term still retained by botanists. A
great revival in botanical research took place in the seven-

teenth century of the Christian era ; and the marriage of

flowers was declared as a creed in the names given to the

Thoo Series into which plants are naturally separated, viz.

:

Series I. Crjrptogamia, or Hidden Marriage (Gr. krupto,

I hide, gamos, marriage) : Plants "with rudimentary flowers

which are usually microscopic, and which produce spores.

Seaweeds and ferns are examples.

Series II. Phanerogamia, or Visible Marriage (Gr. phan-
eros, visible) : Plants with developed and usually visible

flowers, which produce seeds. The Pine-tree, Wheat, and
Apple are examples.



THE FLOWER DEFINED.—THE EMBRYO.

LESSON II.

THE FLOWER DEFINED—THE EMBETO.

13. Flower defined. 14. Cryptogamia. 15. Parentage. 15 a.

Naked and covered spores. 16. Phanerogamia. 17. Naked and Cov-
ered Seeds. 18. Embryo-sac and Vesicle. 19. Male Flower. 20.

Parentage ; Fertilization ; Parthenogenesis.

13. The Flower con- A ^,^^^^^s*^ " /^^^^"iA
sists of generative or-

gans and an Axis of

growth. It is the most
important part of the

plant.

14. Cryptogamia.— _
A. The female flower 'g°9°\'o:°/oy°op'o^?o

has several names, all ' .°'»'°6V».n"°o".S o"/

<

equivalent to the same
thing. The common
name in Seaweeds is

Oogonium, or Egg-
Seed (Gr. oon, egg, go-

nos, seed). In the Ferns
it is Archegonium, or

Chief Seed (Gr. arke,

chief). These oogonia

and archegonia are

often contained in a re-

ceptacle called sporan- yw. i.—a

gium (plural sporan- ™
ing"^,'""; oSgoniiim closed and ripenrng into an

Oia), aSCUS, or pouch oospore; .antheridimn withered. X 3" d'am- D,

'/ 1
^ 1 .\ T

oospore of (E'/o</o7ii»m ci7io/7(7n. E, zoospore of Yau-
(plural aSCl), ana SeV- cheria after the withdrawal of the ciliae. r, zoospore

eral Other names, to be
»' «i<>go"'™ ^p-'-u-'s- xssodiam.

mentioned in their proper places. Each oogonium or arche-

gonium contains one or more spores ; each spore is the em-
bryo of the future plant (Fig. 1). This spore, even in the

highest cryptogam (plant of Cryptogamia), has no develop-
1*

Vuncherl i sessilis with oogonium and
B, oogonium open, Jintherozoids en-
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ment into special organs like those of the parent. It coii'

tains, however, all the materials for the immediate struc-

ture of those organs, though it remains until germination

(the period when it begins to sprout) a simple cell with

minute granules (grains) in its cavity.

B. The maleflower throughout the Cryptogamia is called

Antheridium, or little anther (Gr. antheros, blooming). It

produces minute particles (Fig. 2) called Antherozoids, or

animal-like anthers (Gr. zoon, animal). These have an

active self-motion.

15. Parentage. A. Fertilization.—As soon as the con-

tents of the oogonium and antheridium are mature each

organ opens at the apex (Fig. 1, A, B) ; the spore in the

oogonium remains

still ; the anthero-

zoids pass out from

the antheridium,

swim or creep to

the open oogo-

nium (Fig. 1, B),

enter it, and blend

with its spore.

After this process

—which is called

Fertilization— the

antheridium dies,

its work being ac-

complished ; the

oogonium closes

(Fig. 1, C); her
spore develops into an Oospore (egg-spore) ; and thus Fbi-
bryogeny, or embryo-creation, is accomplished. At maturity
this egg-spore passes out from the oogonium, which bursts

to discharge it. It is now capable of sprouting and grow-
ing up into a plant, which it soon begins to do (Fig. 1, F).

But even when fully grown and ready to sprout it is still a
simple cell. B. Parthenogenesis. Often in Vaucheria and
other seaweeds reproduction takes place in a mother-cell

without foreign aid from antherozoids. This is Virgin

parentage (Gr. pairthenos, virgin, genesis, creation). In

Fio. 2.—A, antherozoids of Seaweed

—

Facu% phitticarpus ;

some free, others still in the antheridial ce^ls. B, anthe-
ridium of moss

—

Pohjtrichuni commune—discharging anthe-
rozoids. C, antberozoid of fern

—

PterU serrulata; ff, large
extremity ; b, small extremity ; rf, cilise, or hairs. Greatly
magnified.
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these cases the spores (Fig. 1, D) are provided with hairs

called dlixB (L. (Alia, hair), and are endued with self-motion.

They are therefore called Zoospores, or animal-spores.

These little creatures are very social ; they dance among them-
selves, circling merrily, but never jostling; no human dancers could
he more polite ; then, when the heyda)' of youth is over, they with-
draw their cilise (Fig. 1, E), produce an outer wall, send out root-like

projections (Fig- 1, F), and develop into staid mother-plants.

15 a. Waked and Covered Spores.—In the lower Crypto-

gamia—Seaweeds, etc.—the spores are naked ; that is, they

have no special cover immediately surrounding them. The
plants grow broadly from a common centre, without dis-

tinction of stem or leaf; they are called Thallogens (Gr.

thallus, a young shoot, gennao, to grow, beget), and may be

called Broad-growers. In the higher Cryptogamia—Ferns,

etc.—the spores are covered ; the plant-growth is upward,
from the top ; they are called Acrogens (Gr. akros, top, end,

summit), and may be styled Top-growers.
16. Phanerogamia.—A. The female flower is called an

Ovule (L. ovulum, little egg) ; sometimes
called Nucleus, or kernel. It usually

has two coats (Fig. 3, a) called Seed-

coats.

The inner coat is called Secundine, or sec-

ond coat (though it is first formed). The outer
is called Primine, or first coat. The opening
in the Secundine is called the Endosiome, or 6,

inner mouth (Gr. endon, .within,

stoma, mouth). The opening in the
primine is called the Exostome, or
outer mouth (Gr. exo, outside). The
apex of the a n « a
ovule (Fig. 3, B D a ^i

a, n) points to

these mouths.
The two coats

are attached

to the ovule
onlv at its base

(Fig. 3, A,
en,) ; this point ohalaza. B, poUeu-Rrain emitting its tube. C, a, b, e, d, embryo (now

is called the become many-celled) at different stages of growth ; d, showing two

Chalaza fGr cotyledons forming. The long thread-like part in the four figures is

tubercle) ; the
*e.uspenBor.

orifice at the apex of the coats (whether there be one or two coats)

Fig. 3.—a, ovule of Smiirtweed {Poli/gonum), with two coats ; n, nu-

cleus ; », embryo-sac. A, pistil of same ; o, ovary ; Biyl, style ; aig,

ptigma ; p, pollen-grains ; tp, pollen-tube ; ve, embryonic vesicle ; c/i,
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is the Micropyle (Gr. mikron, small, pyle, gate),

see Glossary and Indices.

Fig. 4.—1, floral organs—Btamens and pistils—iif Vine
{Tiiiivinifera), corollaand calyx removed, showing the fleshy

disk of the torus below the ovary, y, pollen-grain of Milk-
wort {Poll/gala vulgaris) ; e, grooves or slits in the extino, - - ,»
through which the intiue / protrudes as a pollen-tube. 3, SperftlCl, 866(1j.

For accents of terms,

17. Naked Seeds

and Covered Seeds.

—In the lower
Ph an erogamia

—

Pines, etc.— the

ovule has no cover

except its own coat

or coats. The
plants in this low-

er division are

called, therefore,

Gymnospermce, or

naked seeds (Gr.

gymnos, naked,

.
" In

pollen-grainof Cherry(Oei'a«iMwwfffarw),di8chargingfovilla. j."!,^ V,i™liar» T^liano
4, pollen-grain ofEvening Primrose ((£^ofA«ra biennis), tube 1J"6 nigner Jrnane-
protruding. 5, pollen-grailiof Mallow (Jlf. iiteea). G.pollen- rrkrramifi rT-r(lQ«p«
grains of Pine (^Pinns excelm), with two bladder-like swell- ' "g'""'o v-Tioooco,

ingsoftheextine, which assist it on being borne by the wind. PalmS Oaks CtC

—the ovule is contained in an Ovary, or egg-holder (Fig. 3,

A, o). The plants in these higher divisions are therefore

called Angiospe)"mce, or Covered Seeds (Gr. aggd-on, a vessel).

The upper part of this ovary is usually prolonged into a

stalk called a 8tyle (Fig. 3, A) ; the apex of the style is with-

out the epidermis, or skin, which covers the rest of the plant

;

it is therefore called a Stigma (Gr. brand), because it is like

flesh seared by a hot iron. These,-=-ovary, style, and stigma,

—taken together, form the Pistil; but they are merely pro-

tective; the ovule is the only essential part. When the

style is wanting, as in the Vine (Fig. 4, i), the stigma is

termed Sessile, that is, seated (on the ovary).

Sometimes the ovule is rai.sed on a stalk called a Funiculus (L. little

cord), as in the Pea (Fig. 5, f^; when this is wanting the ovule is ses-

sile. The part of the ovary (or of the scale in Naked Seeds) to which
the ovule is attached is the Placenta (L. cake). The point by which
the ovule is attached to the funiculus (or to the placenta when the
funiculus is wanting) is the Hilum, or Eye. The Black-Eyed Pea gets
its name from its conspicuous hilum.

18. The Embryo-Sae and Vesicle.—The Ovule (nucleus)

contains the Emhryo-sao (Fig. 3, a, s) ; this sac contains



THE FLOWER DEFINED.~THE EMBRYO.

the Embryonic Vesicle (Fig. 3, A, ve), which becomes the
embryo. All the other parts of the ovule, as well as of
the plant, consist of many united cells ; but this vesicle,

before fertilization, is a simple cell, like the spore in Cryp-
togamia. At first it has a neck called Suspensor, as in the
figures in C ; but this suspensor soon disappears, except in

Gymnosperms, in which it persists.

19. The Male Flower in Phanerogamia is called an An-
ther. It is USU- ,^;^-v~.—

,

ally raised on ^•SlJM/) o /N''
a stalk called a

Filament, as in

the Vine (Fig.

4 1,) and Cherry
(Fig. 5, 5); and
the two together
—anther and
filament—form
the Stamen
(from Gr. istemi,

I stand). When
the filament is

wanting the an -

ther is sessile.

The anther
has two lobes,

which are at

once united and
separated by a

ridge or line

called the
Connective (Fig. 4, 1). Usually the connective is a mere
prolongation of the filament ; but sometimes it is a well-

defined body, as in the Almond. The anther contains a

fine dust called Pollen (L. flour-dust). This consists of

minute separate cells called pollen-grains. Each grain has

two coats (Fig. 4, 2 to e) : the Irdine, or inner, the Extine,

or outer. The extine is often beautifully figured or orna-

mented. Each type of plant has its peculiar pollen-grains,

characterized by special forms and markings. The pollen-

FiG. 5.—1, vertical section of fl. of Primrose {Primvla elatior)^

sbowing many ovules on a free central placenta, stamens on a
monopet, corol. 2, vert. sec. of fl. of Comfrey {Symphytum)

;

corolla and two ovaries removed. 3, pistil of Barberry {Ber-
berin); style short, thick; stigma shield-like. 4, transverse
section of ovary of Lily {Lilium), three-celled. 5, vert. sec. of
fl. of Cherry (Oernnis w«/^aWs), petals removed; two pistils,

many stamens. 6, pistil of Fea {Pisurti) opened ; a, ovule ; b,

placenta
; /, funiculus.
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grain is filled with a fluid called Fovilla (L. nourishment).

This fovilla (Fig. 4, 3) contains particles which are the

equivalents of antherozoids in Cryptogamia; but they

have only a slight self-motion.

20. Parentage.—When the ovule and pollen are mature

—at the flowering season—the anther-lobes open and the

pollen-grains are set free. Borne by the wind or by in-

sects, these grains reach the naked ovule of the Pine, or

the stigma of the pistil in the higher phanerogams. Both
of these—the Pine ovule and the stigma—have, at the

apex, delicate papiUce (L. nipples), which are projections

forming what is styled the oondvAing tissue. The pollen-

grains fall on this tissue, to which they are held by a viscid

fluid it secretes. This fluid acts on the pollen-grain ; if it

is a gymnosperm (Pine, Cycas, etc.) its extine bursts irregu-

larly (Fig. 48, B) ; if an angiosperm (Grass, Cherry, etc.),

its extine is provided with special openings (Fig. 4, 2 to 5)

;

through these openings the intine protrudes in the form of
a tube (Fig. 3, A, B). This tube contains the fovilla ; and
descending through the loose tissues of the style (Fig. 3, A,
tp) it penetrates to the embryo-sac, and mingles its contents

with the contents of the embryonic vesicle (wiiich is equiv-
alent, as we know, to the spore in cryptogamia). The
transfer of the fovilla from the pollen-tube to the embry-
onic vesicle has never been detected ; botanists suppose it

takes place by difiusion through the cell-walls. At any
rate, the appearance of the pollen-tube in this neighborhood
incites the embryonic vesicle to active work ; and this is

called Fertilization also, though not by direct contact as in
Vaucheria. The time required for this process varies. In
Gymnospernis the pollen-grain remains dormant on the
naked ovule for weeks and months before sending down its

tube; and the fruit does not ripen until the following year.
In the higher plants a much shorter time is required ; some-
times a week elapses; sometimes a day; the pollen-tube
passes down the long style of the Pretty-by-night {MirahUis)
and the Night-blooming Cereus in a few hours.
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LESSON III.

THE EMBRYO CONTINUED—GEKMINATION—TORUS.

21. Seed, Embryo. 22, 23. Emit, Seed. 24. Cotyledons. 25. Ger-
mination. 26. Oollum. 27. Axis of growth, or Torus ; Houses.

21. Seed. Embryo.—The ovule, after fertilization, is

technically called a Seed. The embryonic vesicle—which

is equivalent to the oospore in Cryptogamia—does not re-

main a simple cell. It rapidly multiplies its cells by divis-

ion ; the cells remain united (Fig. 3, C), and are gradually

differentiated—that is, changed into different organs and parts

Fig. 6.—A, vert, section of grain of Oats {Avena\
with large perisperm ; a, cotyledon with its pointed
scutellum, or sihield; g, plumule; r, radicle. B, em-
bryo removed and still more enlarged ; a, scutellum

;

c, cotyledon ; /, slit through which the plumule will

pass out in sprouting ; r, radicle. O, grain of Wheat
{Triticnm) sprouting; </, seed ; /, plumule ; r, coleo-

rhiza, or root-slu-ath. D, grain of Indian Corn (2ea) sprouting; plumule with
three leaves ; stem sending out adventitious roots above the collum.

like those of the parent plant. Whilst this process is going

on in the embryo itself, the embryo-sac becomes filled

with nutrient substances which are provided to sustain the

embryo at the time of germination (Fig. 6, A ; Fig. 9, 2).

This food is called Perisperm (Gr. peri, around, sperma,

seed), because it asually obliterates the embryo-sac and fills

the cells of the nucleus, thus surrounding the embryo, which

is the soul of the seed. It is the perisperm in the grains

—

Wheat, Oats, Maize, etc.—which furnishes our flour and

meal. [Sometimes the embryo-sac persists at a certain
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stage of growth, as in the Yellow Water-Lily (Fig. 7, E)

;

it retains its special secretion or food, whilst other food is

developed in the nucleus outside of it. This outer nutri-

ment is the perisperm ; the inner nutriment is called Endo-

sperm, a term sometimes (but loosely) applied to the true

perisperm. The persistent embryo-sac here is called a Vi-

teUus (L. yolk of an egg) because in position it resembles

the yolk of an egg.] In many cases the embryo itself

becomes large, completely fills the seed, and stores up the

nutriment in its own proper organs, as in the Pea, Acacia

(Fig. 7, A, B), Walnut, Almond, etc.

22. Fruit. Seed.—Whilst this pro-

cess is going on in the embryo itself,

the seedrcoats grow; the outer coat

thickens ; in Gymnosperms (which we
know have no ovary) this outer coat

becomes fleshy or woody, simulating

a true seed-cover. In Angiosperms
(which have an ovary)

the ovary grows and be- il

comes a Pericarp (Gr.

peri, around, Icarpos,

fruit). In the Pea and
Bean (Fig. 5, e) the

pericarp is a pod with

many seeds. In the

Cherry the pericarp is a

stone with a

fleshy exterior.

Let us remem-
ber, in the bcr

ginning of our

Lessons that ^^^' '^•~^i embryo uf Pea (/"iw/m), with the two cotyledons cc
'

, separated to show the plumule y, and radicle r. B, seed of Silk-

th& Seed itself flower (.4 i6T«iajKM6rMfliH) sprouting; top of cotyledons stillen-

,7 . closed in the seed-Coats. 0, same, further advanced. Both these
IS tfie true figures sliow the coHum, or neck, m. D, young Maple (.^cer) ; r,

TTfii^f • Q 1 1
^**l^cle; m, colhim ; /, caulicle; cc, cotyledons

; f/,
plumule; cau-

J? t Uiiv , dll
ijj^ gj. ,j.m5 stem, uot yet developed. E, seed of Yellow Water-

Other "Darts of ^ ^^ {Nuphar), showing the vitellus with its endosperm, and the
_-t^

*
outer iierisperm ; i-mhrvo minute.

the 110wer

—

ovary, calyx, etc.—are but its envelopes, whether they be
edible or not ; though these too are called the fruit.
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23. We pluck the ripe fruit,—Pea, for example (Fig.

6, e),—open the pod, and take out a seed. This seed has

two coats ; the inner one, thin and fine, is called the Teg-

men (L. covering) ; it is the Secundine of the ovule. The
outer coat is the Testa (L. shell) ; this is the primine of

the ovule. It is usually harder and thicker than the teg-

men, and often variously carved and appendaged, as we
shall see in a future lesson. We carefully remove these

seed-coats, and we find the ripe embryo (Fig. 7, A, B).

We examine its parts. They are : the Radide, or root, r ;

the Gaulicle, or lower stem, t ; the Plumule, or upper stem,

g; the Cotyledons, ec. The cotyledons get their name from

the Greek kotule, a cup, which they often resemble ; being

rounded without and hollowed within. The point of junc-

tion between the radicle and caulicle is the Collum, or neck

(m). This is quite plain in the Acacia (Fig. 7, B, C) ; but

in many plants it is invisible.

24. Number of Cotyledons.—In Gymnosperms the em-
bryo has two, or oftener many cotyledons ; in Angios|)erms

there are two divisions : (1) the Grasses, Lilies, Palms, etc.,

which have but one cotyledon, and which are called Mono-
cotyledons ; and (2) the Oak, Apple, Pea, etc., which have
two cotyledons and are called Dicotyledons. In mono-
cotyledons the cotyledon is sheathing, like a cylinder around
the plumule ; and it never leaves the seed nor ascends above
ground in germination. In dicotyledons and gymnosperms
the cotyledons often ascend, as in the Pea and Maple (Fig.

7). The cotyledons are transformed leaves; they are

usually called Seed-leaves, because they nourish the young
seed in germination, gradually yielding up their store as

the plant grows, and then withering.

25. Germination.—We plant the seed. If it be a mono-
cotyledon (Fig. 6, C, D), its plumule alone ascends above
ground, and becomes a Caulis, or upper stem, whilst the

radicle descends in the ground, and soon perishes; but

other roots rapidly spring around the collum, or neck ; and
thus we see many fibrous roots in monocotyledons, but no

central or tap-root. If the seed be a dicotyledon or a gym-
nosperm, its radicle becomes a strong tap-root, as in the

Pine, Acacia, and Maple (Fig. 7, C, D), with many
2
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branches ; its caulicle often bears the cotyledons above
ground (though sometimes, when they are very large and
fleshy, as in the Acorn and Buckeye, the cotyledons re-

main under ground) ; its plumule lengthens into a Gaulis,

or true upper stem, with true leaves and branches. We see

therefore in the embryo a miniature plant with root, stem,

and leaves whilst still in the seed and attached to the

mother-plant,—wonderfully developed above the spore in

Cryptogamia.

26. The CoUum, or neck (Fig. 7, D, m), is the focus of

the two axes of the plant : the descending axis, which re-

gards the root and its functions ; and the ascending axis,

which regards the stem and its functions. These functions

are quite distinct, as we shall see,

27. The Axis of Growth of the flower (13) is called the

Torus (L. cushion or couch). It segregates the generative

organs from the body of the plant; at the same time it

keeps them in communication with the plant, from which
it transmits nutriment to them. In Cryptogamia it is

often a mere line or point, as at the base of the organs in

Vaucheria (Fig. 1, A, B, C). In Phanerogamia it is often

conspicuous, forming a disk, as in the Vine (Fig. 4, l).

When the male and female flowers (stamens and pistils)

are on the same torus, as in the Vine, Cherry, Primrose,

etc., the flower is called Bisexual (two-sexed), and also

Monoclinous, or one-couched (Gr. Idine, couch). When the

male and female are on separate tori (plural of torus), as in

the Vaucheria (Fig. 1) and the Maize, or Indian Corn, the

flowers are Unisexual (one-sexed), and also Diclinous, or

two-couched. Diclinous floM'ers are called Dioecious, or

two-housed (Gr. oikos, house), when the male and female

are on separate plants, as in the Date, Willow, Hemp.
They are called Monoecious, or one-housed, when they

are on the same plant, but on separate tori, or couches, as

in the Vaucheria (Fig. 1) and Indian Corn. The place

which the stamens occupy on the torus is called the An-
drceoiiim, or man's house (Gr. andros, man); the place

occupied by the pistils is called the Gyncedum, or woman's
house (Gr. gyne, woman) ; and this is always in the centre

of the torus. The staminate flower is called Sterile, or bar-
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ren, because its share in the work of reproduction is very
brief, and it dies as soon as this is accomplished. The pistil-

late flower is called Fertile, because it does almost the whole
work of reproduction—sometimes the whole.

Ex. . In. the Maple, Pea, etc., after the poUeu-grains of the stamen
fertilize the ovule of the pistil the stamen dies in a few hours. The
ovule develops into a fruit, requiring the entire summer to ripen. The
case is the same in Cryptogamia. See Vaucheria, Pigure 1, C.

LESSON IV.

THE PEEPECT AND COMPLETE FLOWER—BASIS OF
OLASSinCATIOlSr—BOTANICAL NAMES.

28. Perfect Elower. 29. Complete Plower. 80. Arrangement of
parts. 31. Basis of Classification. 32. Emhryo rules the structure.

33. Order of Classification. 34. Botanical names.

28. The Perfect Flower is monoclinous (27). In the

lower phanerogams the pistil, stamen, and torus make the

entire flower, as in the Black Pepper and the Ash (Fig.

8, A); here
the torus is a

mere point of

union with the

stem.

Fig 8.—a, flowor of Common Ash (Fraxdnm excelsior), with two united

pistils, which separate at maturity into two winged fruits, c; o, branch of

same ; b, cluster of flowers. A, magnified.

29. The Complete Flower is also monoclinous ; but it

is furnished with outer parts called Floral Envelopes, as in

the Rose, Hollyhock, Buttercup (Fig. 9, l, e), and the

Cotton (Fig. 10).
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30. The Arrangement of floral parts is always in the

following order

:

A. The Pistil (with its ovule), in the centre of the

torus, whether there be one ovary, as in the Primrose (Fig.

5, i), or many ovaries, as in the Buttercup (Fig. 9, e).

B. The Stamens (with their anthers), in a whorl or whorls

next outside the pistils or ovaries.

C. The Corolla (L. little crown), next outside the stamens.

Its parts are called Petals; they are usually brightly

colored and delicate in

texture. When the pet-

als are united into a

tube, as in the Morn-
ing-glory and Prim-
rose (Fig. 5, i), the

ilower is Monopekdous
(one-petalled) ; when
the petals are sepa-

rate throughout, as in

the Rose, Cotton, and
Buttercup (Figs. 9,

10), the flower is Poly-,

petalous (many -pet-

ailed) ; when wanting,

the flower is Apetalovs

(without petals).

D. The Calyx (Gr.

chalice, cup), its parts

called Sepals, next out-

side the corolla. Often, when the petals of a flower are

separate, its sepals are united into a cup at base, as in the

Rose, the Cherry (Fig. 5, .'>), and the Apple. The calyx-

cup of the Rose becomes the red hip when ripe ; the calyx-

cup of the Apple becomes the fleshy part we call the fruit,

though strictly the fruit is the seed alone. The corolla and
calyx are called Floral Envelopes. They are always on the

torus. When there is but one floral envelope, as in the Lily-

of-the-Valley, or the Wood-rush, it is called a Perianth.

jB. The Peduncle is a stalk on which the flower is often

raised, as in the Buttercup, Cherry, Rose, Cotton (Fig. 10).

Fig. 9.—1, vert. sec. of fl. of Buttercup (Ranunculiu
acris)

;
prolonged cone-shaped torus in the centre, with

many pistils on its top ; stamens (with long filaments)

in whorls below the pistils
;
petals next outside the

stamens (only three petals shown, others cut off);

sepals next out-ide the petals; only two seen. 2,

seed of Aconite, cut vertically, showing the very
small embryo, the large perisperm, and the thick-

ened testa. 8, diagram of Buttercup fl. 4, ripe fol-

licle (pod) of OQlumbine {AquAlagia), open at top. 5,

ripe akaine (one of the little pistils) of Buttercup, 6

pistils and part of stamens of Buttercup. 7, spurred
petal of Columbine.
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F. The Bract (L. scale) is a transformed leaf, on the

peduncle or at its base. It is conspicuous in the Rose
and Carrot. In the Hollyhock and Cotton (Fig. 10) the

large bracts just below the flower exactly resemble a calyx

;

but the true calyx is within ; and we can always tell the
difference between bracts and sepals, because bracts are

never on the torus.

31. Basis of Classification.—The ruling principle in

all classification is the Mela-

tive Value of Characters, the

most constant (enduring)

characters taking the highest

rank. In Botany these are

found in the flower, but es-

pecially in the embryo ; there-

fore The condition of the

embryo is the basis of classifi-

cation. The rules of value

are as follows :

I. The Embryo: A. The
absence (Cryptogamia) or

presence (Phanerogamia) of

differentiated organs such as

cotyledons, radicle, and plu-

mule;
B. The absence (Gymno-

spernise) or presence (An-
giospermae) of an ovary

;

C. The number of coty-

ledons (Monocotyledonse,

Dicotyledonse).

II. The Petals : A.
Their absence (Apetalse) or

d". ana at its base

presence (Petalse). B. Their cohesion (Monopetalae) or

separation (Polypetalse).

III. The Stamens : Their manner of insertion, giving

rise to the distinctions Ovary Free, Ovary Adherent, etc.

IV. The Peeispeem : Its presence or absence ; Its

nature.

V. The Radicle : Its direction.

b 2*

Fra. 10.—Indian Cotton (Gosaypvum tri-

cuspidalum), fls. on peduncles; bracts just
below the calyx, simulating a calyx

;

smaller bracts lower down on the jiedun-
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VI. -Estivation, or the arrangement of floral enve-

lopes in the bud.

VII. Symmetry in the position, number, and form of
the floral -whorls.

32. The Embryo rules the strudure of the leaf and stem.

I. Oryptogamia : A. Class I. Naked Spores (Thallogens)

produce cellular growth without true leaves or stems

(Seaweeds, Liverworts) ; and
B. Class II. Covered Spores (Acrogens) produce fork-

veined leaves (Ferns), or awl-shaped leaves (Club-Mosses),

and simple cellular stems with but little wood.
II. Fhonerogamia. A. Class I. Uaked Seeds {Gymno-

spermm) produce parallel-veined leaves (Cycas), or fork-

veined leaves (Gingko), or awl-shaped leaves (Pines), with

imperfectly exogenous stems

;

B. Class II. Covered Seeds {Angiospermoe), which have
two divisions

:

a. Monocotyledons, producing parallel-veined leaves

(rarely net-veined. Yam) and endogenous stems (Wheat,
Indian Corn, Banana, Palm).

b. Dicotyledons, producing net-veined leaves and fiiUy

exogenous stems (Oak, Almond, Rose, Magnolia).

33. Order of Classification.—Each Series—Cryptogamia
and Phanerogamia—has its Classes, Orders, Genera, and
Species.

For example, the Dog-Eose (Rosa canina) and the Sweet-Brier

(Jiosa rubiginosa) differ in a few specific points, such as rustiness and
fragrance in the leaves of the Sweet-Brier ; they are therefore different

in Species (canina, rubiginosa). They are alike, how^ever, in fruit,

flower, leaf, and stem ; they are accordingly placed in the same Genus
(Rosa). The Peach and Almond resemble the Apple in flower ; but
the Apple-blossom has five pistils, whilst the Peach- and Almond-
blossoms have but one. Their fruit also differs from that of the
Apple ; they are therefore placed in a different genus (Prunus) from
that of the Apple (Pyrus). Yet the Peach, Almond, and Apple, in

their flowers, their seeds without perisperm and with a straight em-
bryo, resemble the Rose ; they are therefore placed in the Order of

the Eose (Rosacem). The Oak differs from all of these in flower, fruit,

and leaf; it Is therefore placed in a different Order (Oupuliferce). But
its seed is covered,—that is, it has a pericarp ; the Oak is accordingly
placed in the same Class with the Eose (Angiospermce, Covered l^eeds)

;

its embryo has two cotyledons, like the embryo in the Eose Order ; It

is therefore in the same Sub-Olass (Dicotyledonce). All these plants
have visible flowers producing seeds ; we know, therefore, that they
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belong to the Series Phanerogamia. Species, then, make a Genus;
Genera make an Order ; Orders make a Class ;

Classes make a Series
;

and Two Series—Cryptogamia and Phanerogamia—make the Vege-
tal Kingdom.

34. The Botanical Name of a Plant is always double,

and written after the rule of the Latin Grammar, though
the etymon, or root, may come from any other language.

The first name belongs to the Genus, and is called Generic.

The second name belongs to the Species, and is called

Spedjio. Rosa is the generic name of any rose; Rosa
canina specifies (gives the species of) the rose we call in

English Dog-Rose (eanina, from L. canis, dog). Mosa
rubiginosa (L. ruhiginosa, rusty) specifies the rusty-leaved

rose we call Sweet-Brier. (See Rules of Pronunciation,

Lesson XXXV.)

LESSON V.

MORPHOLOGY OF THE PLANT AS A WHOLE—PLANT
DEVELOPMENT.

SarieB I —CrvntOffamia 2 Classes I
' Thallogens, Naked Spores.

series i. orypiogamia. a Liasses
| j. Acrogens, Covered Spores.

Class I.

—

Thalloqens. Naked Spores.

35, 36. Protophytes. 37. One-celled Plants ; the Cell defined.
38. Digestion and Growth. 39. Single Reproduction. 40. Partheno-
genesis. 41. Reproduction and Multiplication. 42. Volvox. 43.

Diatoms. 44. Dual Reproduction; Conjugation. 45. Green Sea-
weeds. 46. Parentage ; Summary.

35. Protophytes (Gr. protos, first, phyton, plant) are

called First Plants because they were the first plants cre-

ated. They are considered the first formed of living crea-

tures, and therefore the foundations upon which all organic

life is based, for the plant must have preceded the animal

(5). They teemed in the seas ages before land appeared,

and perhaps long before any animal was created; living

their brief day, and then, in their fossil remains, laying up
food for the coming generations of higher plants.



20 ACADEMIC BOTANY.

36, In the lowest geological formations (see Lesson XIII.) the rocks

are without organic remains ; ahove these, fossil Seaweeds appear ; a
little higher, Ferns and Pines; then Cycads and Palms; then the Oak,
Maple, Magnolia; then the thousands of grasses, herhs, shrubs, and
trees. It is of the profoundest interest to the student to see how,
through slow periods of time, plants of the higher types were brought
forth ; and how, as the earth became better fitted for man, the ancient

growths were supplanted by these higher types, leaving only here and
there some microscopic descendant, like the lied Snow and the Dia-
tom, or some solitary patriarch, like the Dead-Man 's-Eope, the Tree
Fern, Pine, and Palm, to tell the story of that strange elder time,

which did its work and passed away ages before man appeared on the

scene.

On a stone exposed to moist air and shaded from the sun, or on one
over which water flows continually, we And delicate blotches, usually

green, sometimes olive, brown, or red. These are composed of myriads
of tiny plants. Seaweeds, Moulds, Fungi, Lichens, etc. They live their

little life of a day, an hour, a week, a year. They die, and their remains
form a nidus, or nest, for the mosses. Minute phanerogams (grasses,

etc.) succeed the mosses ; the stone is not only covered, but gradually
pulverized ; soil is formed. This soil is suited to the growth of shrubs

and trees, and the once bare granite thus becomes fertile earth, ready
for the abode and sustenance of man. We see this miracle daily, the

same now as in the beginning. It shows us that creation is a con-
tinued energy, not an accomplished work. Nature has a forward as

well as a backward look ; the stones and plants, her eloquent prophets,

not only unveil the past, but predict the future. Bach stone holds the

imperishable history of its own organisms ; each organism foreshadows
the type that is to succeed it.

37. One-celled plants. The Cell defined.—Among the

AlgcB—usually called Seaweeds, though many of them are

fresh-water plants and some of them land plants—we find

the simplest expression of organic life. We see the green

blotches on the stone ; the crimson patches on the north

side of a damp cliff; the Blood-rain that falls in different

parts of the world ; the delicate stuff called Red Snow (Fig.

11, D) which appears so often on the true snow in the Alps,

the Pyrenees, and in British America, where it covers the

rocks on Baffin's Bay to a depth of ten feet. These consist

of myriads of individual plants, each plant being a single

cell. Their color is due to

A. Chlorophyl, or leaf-green (Gr. chloros, green, phyllon,

leaf), the substance which gives verdure to leaves. We
examine one of these little plants under the microscope (Fig.

11, D). It is a simple cell or globe, with a closed outer

wall of soft elastic material called
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B. Cellulose, or cell-fabric. This consists chiefly of car-

bon and water; it makes the fabric of all plants. This
wall surrounds an inelastic jelly-like substance (from which
it is separable) called

C. Protoplasm, or First mould (Gr. protos, first, plasma,

mould). Protoplasm consists chiefly of carbon, water, and
nitrogen, the elements that form animal fabric. It has the

inherent power to move in every direction toward inorganic

substances; to convert them into organic matter; and to

transmit to this organic matter its own powers of digestion,

growth, and reproduction. It is a homogeneous mass, usu-

ally globular; its periphery, or limiting surface,—called

the film,—is slightly firmer than the rest of the mass of

protoplasm ; but it is exactly identical with it, and insepa-

rable from it, and may be compared to the surface of a drop
of water, or of a mass of fresh jelly. This protoplasm

—

of course including its film—is sometimes called

D. Primordial utricle, or First-bladder,—a name given

it by Mohl,—because it is the first-formed part of every

organism, whether vegetal or animal. We have already

seen it in the embryonic vesicle of the higher plants (Fig.

3, A). A denser portion near the centre of the mass is

called the nucleus; it is the seat. of vital activity. Within
the nucleus there is often to be seen a well-defined spot

with the vitality almost of an eye; this is called the

nucleolus, or little nucleus.

Protoplasm is the first beginning of every cell. It builds

itself, out of itself; it next constructs, out of its own ma-
terials, the cellulose, which is the wall of its house ; which is

separable from it ; and which completes the vegetal cell.

"We find all the elements of protoplasm in inorganic nature. "We
combine them in the exact proportions in which they exist in the

living cell ; but we cannot make protoplasm. Nor is it ever free in

nature. It is always pre-existent in a mother-cell, or in a wandering

mass called Plasmodium, as in the slime-moulds (53). Farther than

this we cannot go. The most daring explorer is arrested here, at the

threshold of life, by this silent door-keeper. "We can no more tell

whence came this first living mother than we can tell whence came the

first inorganic atom.

38. Digestion and Growth.—We watch one of these

little plants (which are usually associated in masses). It
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rio. 11.—A, single plant of Ciiroococcug rufescenty X*
B, same, two cells forming: inside. C, same, four cells,

read.v to bnrst. D, Bed Snow

—

Prolococctts nivalis^ Xt

has no roots, stems, nor leaves ; but it has parts equiv-

alent to them (8). Its cellulose (Fig. 11, A), moved by
the protoplasm within, absorbs materials from the water,

the air, and the earthy matter they contain, just as

shrubs and trees absorb them through the root, stem, and

leaf. These materials

are called Pabulum
(L. food). The pro-

toplasm receives the

pabulum transmitted

to it by the cellulose

;

with unerring exaeti-

forming many cells. B, young plant of Pediaslrum tudc it ScleCtS, COm-
granvlnlum before tlie formation of cellulose; two , . ,. '

,

cilifB, whicli are mere projections of the surface (film) binCS, QlgeStS tue
of protoplasm.

various substauccs
;

it endows them with its own powers ; it grows.

39. Single Reproduction. Cell-division, Fission.—This

little cell has no flowers, but it has parts equivalent to

them (8). The mother-cell divides interiorly into several

daughter-cells (Fig. 11, B, C, D). Each daughter-cell

invests herself with a primordial utricle ; the mother-cell

bursts and dies ; the daughter-cells escape as spores. Each
spore at first has no cellulose ; in some species the pri-

mordial utricle is protruded in the form of cilise (Fig. 11,

E) maliing zoospores, as in Vaucheria. These frisk and
frolic, like those of Vaucheria, for a while ; then they with-

draw their cilise, form a wall of cellulose (as in Fig. 1, E);
each repeating the simple family history, performing within

itself all the functions of seed, plant, and flower. This earliest

form ofparentage (birth through a mother-cell alone) is called

Oell-division. It is called Fission when the mother-cell di-

vides into two parts, creating two daughter-cells.

40. Single Keproduction is sometimes called Asexual or neuter
by botanists ; but this is an ill-chosen and contradictory term, and
should be avoided, even in the flower-world. In the Protococcus,
and in one form of the Vaucheria and CEdogonium (Pig. 1, D, E,
F), the whole of reproduction is begun and developed in a mother-
cell without foreign aid. We see the same thing very often in
some of the Orders of Phanerogamia,—Hemp, Coelebogyne, and
Bryony (Pig. 184), which are dioecious; the female flowers fre-

quently produce perfect seeds (developing into perfect plants) with-
out the aid of pollen. In Phanerogamia this mode is dignified
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by the. name Parthenogenesis (Gr. parthenos, virgin, genesis, parent-

age), or Virgin Parentage. There is no reason why the little Proto-

coccus mother should be denied the distinction of womanhood merely
because she remains forever in the embryonic condition. This mode
is also called Oemmiparous (Gr. gemma, bud or bulb, pario, I bring

forth) ; the daughter-cells being compared to the gems (stem-bulbs) of

the Lily and Onion. This is not an accurate term, however ; it is best

to avoid loose definitions, and to learn

41. The Difference between Reproduction [Generation) and Multipli-

cation.—The Lily and Onion multiply by bulbs (subterranean) and
gems (stem-bulbs) ; the Rose multiplies by stolons (shoots from the

root). We say, therefore, of the Lily that it is bulbiferous and gem-
miferous—bulb-bearing and gem-bearing ; of the Eose, that it is

stoloniferous. These bulbs, gems, and stolons are a part of the old

plant (old generation), like a leaf or twig
;

we plant them, and each grows up into a

perfect individual ; the race is thus in-

creased by Multiplication. The new gen-
eration, however, is always produced by the

floral organs, and in a mother-cell. These
organs ai'e a part of the old plant (old gen-
eration), like the leaf, twig, bulb, etc. ; but
their offspring is the new generation, the

embryo, which becomes a perfect individ-

ual ; the race is thus increased by Repro-
duction or Generation.

_
42. One of the most beautiful protophytes

j,,^ i2.-ybfeo^ ^loM^r; a
IS the FottJoa; (?iOOator, or JKevolvmg Globe colooy of ciliated zoospores;

(Pig. 12). It consists of a colony of one- greatly magnified. The eight

celled plants, in a transparent envelope or Sgingtto o'JgouTa':"'"-""'
common cell-wall ; each individual is a cili-

ated active zoospore, flask-shaped, with two cilise at its pointed end

;

the plants so arranged that their ciliae protrude through the common
envelope, giving the globe a hairy appearance. The Volvox has a

constant rolling motion. It is common in ponds, and is about -y'j of

an inch in diameter. Among these simplest types are the Microbes

(Gr. m,ikros, small, bios, life), called Bacteria by scientists (Latinized

bacterium from Gr. bakterion, rod). They are rod-like, rigid; repro-

ducing by transverse fission,—cutting the cell into two equal parts,

each part becoming a perfect individual. They are the smallest, the

most beautiful, yet most formidable of living creatures : being the

cause of putrefaction and of all loathsome and deadly diseases. They
are omnipresent, active, nearly indestructible; in air, earth, water, hot
or cold ; in filth ; in old straw, shucks, wool, feathers, etc., in bedding

;

in wall-paper, carpets, rags, soiled clothing ; in privy-vaults, sewers,

swamps. Cleanliness is the only safegiiard against them.

43. Next come the, Diatoms and Desmids, the most in-

teresting children of the microscopic world. They exist in

rust-colored, jelly-like masses, or in slender, rigid filaments,

or otherwise variously arranged. Sometimes they are soli-
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tary, as in Navicula (Fig. 13, A). Each cell here also is

an individual. In different genera the cells are of different

shapes,—now like a rod (whence the name BaoUlaria, Little

Stick), now like a buckler (Fig. 14), now like a boat ; this

last getting its botanical name

—

Navicula (Little Boat)

—

from its shape. The cell is called Frmtule (fragment), be-

cause at maturity the cells

separate from one another

as if broken at the joints

or points of union. Each
frustule is two-valved; it

imbibes silex, or silica

(flint, quartz), so that the

protoplasm is invested with

a shell. A drop of water

contains millions of these

tiny things ; when magni-

fied twenty diameters they

are still invisible. Yet
the silica protects them,

so that they are nearly in-

destructible. They live,

dried, a hundred years

;

then, when borne to the

water, or to a moist place,

they begin active life again.

Their motions are wonderful. The Little Boats (Fig. 13, A) move
regularly back and forth as if propelled by an unseen oarsman with
invisible oars. And so they are ; the protoplasm
sends them to and fro in search of food ; and so

powerful is its attraction that the fine grains of

sand which furnish the silica of the outer wall of
the boat flock to it and run hither and thither along
its sides as if they too were alive. Un- _
der the cities of Kichmond and Peters-

burg, Virginia, there is a deposit of

their fossil remains twenty feet thick.

A cubic inch contains forty trillions
;

yet each tiny shell is carved with ex- „/'? M-—A, G^•ammotop*oramartIla;
'^

. .. . rm. T» J.J. . Stoningtou, Conn. ; gait-water. B,
quisite tracery. The Kotten-stone, or meUtira sulcata ; a, frustule; Bich-
TripolijOf our household economy owes mond, Va. o, AciinoptjieimB smariut,

its polishing qualities to the shells of BichmoDd, Va. B and C are fossils,

myriads of fossil diatoms (Pig. 14). The Mountain-meal (Bergmehl)
of Norway, which the peasants mix with their flour in times of dearth

Fig. 13.—A, Diatom {Navimla viridis). B,
Sesmid (Closterium aculttm)^ single individual.
C, same, two individuals coi^ugating. D,
same, spore formed

;
greatly magnified.
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to make tlie loaf last longer, is also composed of these fossils ; for whilst
the shell is flinty, the cell itself is rich in starch, which has been
preserved through countless ages.

44. Dual Reproduction, Conjugation,—We here see

Dual Reproduction, or Paired reproduction (birth from two
individuals). At maturity the mother-cell divides into two
equal parts, called valves. Each valve is an individual

(Fig. 13, B), but it is incapable of reproduction by itself

alone. Presently two valves approach each other (Fig. 13,

C) ; their walls in the central part unite and then rupture,

so that their contents mingle in one mass ; this mass de-

velops a wall of cellulose (Fig. 13, D), and becomes a

spore called a Zygospore, or Jointspore (Gr. Zygob, I join).

Then the valves die, and the Zygospore becomes a complete

individual, rupturing into two valves like the parent. The
two valves thus produced are not apt to rejoin ; each seeks

a stranger ; thus showing that Nature, even in her lowest

types, teaches the advantage of cross-fertilization. This
mode is the first hint or prophecy of two sexes ; but
here, though the cells are separate, they are exactly

alike, and both are active. This mode is therefore

called Conjugation, or

Joining.

45. Green Seaweeds.

—We next find a plant

which takes the form of

a branch, and fastens it-

self to the earth or stone

by projections which
serve the purpose of
hold-fasts, and sinmlate

roots ; but they are not
true roots, for they
have no power of ab-

sorption. This branch-
ing plant consists of a

single cell, like a glove

with many fingers. The ^"'- ''^—Bryopm piumosa, nat. size.

Vaucheria (Fig. 1) is an example; the lovely little Bry-
opsis (Fig. 15) is another.

B 3
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Here the reproduction is of two kinds. Sometimes a mother-cell

is formed at the end of one of the hranches'by the concentration of

the chlorophyl or protoplasm, and the development of a partition

(torus), which separates it from the main plant. A spore is formed
by this mother-cell, unaided ; at maturity the mother-cell bursts, and
the spore escapes as a zoospore (Fig. 1, D). Sometimes two cells of

different forms appear, near, to each other, on the same branch ; these

have already been described (15) ; and the union of their contents, as

we know, is called Fertilization.

46. Parentage.^—There are, then, two modes of parentage

or reproduction, each exhibiting two forms.

A. Single Eepeoduction :

/. Cdl-Division, or Fission— ^

Cryptogamia, spore.

II. Parthenogenesis—Phan-
erogamia, seed.

B. Dual Reproduction :

I. Conjugation— Cryptoga- 1 Produced by the union of

gamia, spore.
J

two similar cells.

IL Faiilization-Crypi<,ga- 1 produced by the union of

-rii
P

. J 1 two dissimilar cells.
Phanerogamia, seed. J

Produced and developed

in a mother-cell with-

out foreign aid.

LESSON VI.

THALLOGENS FINISHED.

47. Many-celled plants ; Tballus. 48. Olive Seaweeds. 49. Wracks.
50. Bed Seaweeds. 51. Fungi. 52. Mildews. 53. Moulds. 54.

Mushrooms. 55. Fungi described. 56. Lichens. 57. Thallogenous
Growth.

47. Many-celled plants. Thallus.—We next find plants

forming cells as usual, by division ; but the cells remain
united, forming cellular tissue, which spreads into leaf-like

shapes, often branching and simulating stems, boughs,
leaves, and fruit. This tissue is called a TliaUus, as we
have already learnt in Lesson II. (15 a); it is also called a
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Frond (L. frons, frondis, leaf). The terms thallus and
frond are usually

restricted to those

cellular partswhich
are spreading and
leafy in appear-

ance ; they are al-

ways distinguish-

able from the true

leaf, however; for

they bear the floral

organs, whereas
the true leaf very

rarely bears them. „ ,„,„,,,, „ . , , „ „ , ,
. ,•' , , Fia. 16.—1, Badderlocks, Alana escvUnta. 2, Dictyoia

And they are al- dichotoma. 3, Sea-thong, IJimanihalea lorea. 4, Sytijphlma

ways without sto-
"^'"^"'

mcda, or breathing pores (Gr. stoma, mouth, pi. stomata).

Each cell of the thallus is not reproductive, however;
floral organs are produced only in special cells (sporangia).

These sporangia are either in superficial groups called Sari

(L. sorus, a heap), or in Conoeptaoks. The conceptacles may
be sunk in the frond ; or they may be in the form of tuber-

cles, as in Fucus (Fig. 17, a). But the spores themselves

are still naked. The flowers are always unisexual; they

may be dioecious or monoecious.

48. Olive Seaweeds.—We are now fully entered upon
the domain of the Seaweeds, which are always lovers of

light, though various in texture and habit. Among the

olive-spored Seaweeds are the Peacock Laver (full-page

illustration. Lesson I.) of tropical seas, including our own
Southern coasts ; the edible Badderlocks of the Scotch coast

(Fig. 16, i), the name being a corruption of Balderlocks, in

honor of the long-haired god Balder ; the Dictyota (Fig.

1 6, 2), with its variable forms ; the great Sea-thong (Fig.

16, 3), with its small cup-shaped frond and long branch-

ing conceptacles. Here is the Dead-Man's-Rope (book
cover, front), so called because its slender fronds, rope-

like, tough, and sometimes fifty feet long, and tangled

into great submarine tracts, are the terror of swimmers.
It is a lineal descendant of the Old Chorda (Fig. 81,
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A), which flourished ages before man appeared in the

world.

49. The Wracks— Vareeks—are here (Fig. 17). Among them is the

Gulf-weed, the most ancient and renowned of sea-rovers. No one has
ever yet found it rooted. Its birthplace seems to be the Gulf of Mexico,
whence its common name ; but it is always floating, buoyed up by the

berry-like air-bladders which give it Its bo-

tanical names

—

Sargassum, bacciferum; Sar-

gassum from the Sp. sargazo, sea-lentils

;

bacciferum from the Latin bacca,\>eTry,ferre,

to bear. It makes great tracts, like meadows,
through which boats cannot be steered. One
of these is in the Atlantic Ocean, lat. 20° to

30° N., long. 20° to 60° W. of Greenwich ; the

other is in the Pacific Ocean, lat. 30° to 40°

N., long. 140° to 180° W. of Greenwich.
Each of these tracts is called a Sargasso Sea.

The one in the Atlantic was encountered, as

we know, by Columbus. The thickly-matted
tufts which form it have existed there from
immemorial time ; a line in Aristotle has led

critics to infer that the Phoenicians had found
this sea before his time—384 B.C. Crabs and
other marine animals of species found no-
where else abound in it, making it a world of

its own. The Olive Seaweeds serve a thou-
sand purposes, as food, thatch, manure, etc.

50. The Red Seaweeds—Rose Tangles

—

stand at the head of the Order. They are

more beautiful, though less useful, than the
Olive Seaweeds. Among them is the little mossy Eytiphloea of the
British coast (Fig. 16, 4), here represented of the natural size. The
Dulse and Carrageen Moss belong here. In the
Bed Seaweeds the Oogonium is furnished with a
fine, hair-like tube which imitates a pistil ; this

hair is called Trichogyne, or Hair-pistil (Gr. trick,

hair).

51. The Fungi include Moulds, Mil-
dews, and Mushrooms. They have no
stomata, frond, chlorophyl, nor starch.

They are usually parasites ; that is, they
grow and feed upon some other plant,

or upon animal substance ; this plant or _
substance is called the Host. They are (.Tomia ""cermu^, mag-

often hypogeal (growing under the earth) ; c°in'divWo ^iTxrgem:
hypophlceous (growing under the bark);

"'»"°"-

or mdophyUous (under the skin of the leaf) ; often micro-

-Fucua vesiculoaiis :Fig. 17.

a, conceptacle (tubercle) full

of sporangia; 6, air-vesiclea.

Fig. 18.—Teast plant
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^ Fig. 19.—Potato-rot. (Perorwspora £«/e«inns) : stipe pro-

ceeding from stomata of the potsito-leaf; mycelium
creeping through the leaf-tiBsue. Much magnified.

scopie, especially in the moulds, one species of which (Fig.

18) forms Beer-
Yeast; another
(Fig. 19) is the

Potato-rot; another

(Fig. 20) lives on
fruit, paste, etc.,

which is beginning

to spoil.

52. Among the Mil-
dews are the Wheat-
blight (Puccinia), Smut
(Ustilago), and Ergot
(Cordiceps, Sphseria).

Close to these is the
Truffle (Fig. 21). It is

hypogeal, loving chest-

nut woods. It is com-
mon in Southern Eng-
land and the southern parts of Europe. Here is the edible Morel

(Morchella). Many of the plants of this

division are of a brilliant scarlet or orange.

53. The Slime-Moulds (Myxomycetes)
are included in the Fungi. They shovf us

the simplest form of vegetative life,—a wan-
dering mass of Plasmodium* (shapeless pro-

toplasm) without cell-walls. This mass
moves .slowly, growing
sometimes to the thick-

ness of an inch, and cov-

ering considerable sur-

face. After a certain period the plasmodium passes

into a state of rest, and forms itself into masses

;

each mass develops into sporangia, of various

forms according to the genus ; many of these con-

tain a Capillitium, which is a net-work of threads,

often very beautiful. Their spores are elegantly
grouped, like those of the Mushrooms, on oblong
or conical cells ; each of these cells (called a
Basidium—basis, or pedestal) has two or four
slender points [sterigm.ata, sing. sterigm.a),

each point bearing a spore. This floral devel-

opment places them, therefore, notwithstand-
ing their simple vegetative structure, close to the Mushrooms

Fio. 20. — Common Mould
(Mucor mricpdo), showing my-
celium, stipe, and receptiicle.

Pio. 21.—Black Truffle
(Tuber melanosporum).

* Closely resembling Protozoa (first animals). Plasmodium resem-
bles the wandeiing . sarcode (flesh protoplasm) of Amceba, and other
Protozoa (5).

3*
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54. The Mushrooms include many genera : Clavaria (Fig.

22, 7), Hydnum, Boletus, Polyporus, and' others, besides

the true Mushrooms, Agaricus (Fig. 22, 4, 5, e), and Ama-
nita. The fairy-

rings, so venerated

by the superstitious

and so long a puzzle

to scientists, are the

work of mushrooms.
Several species

—

Agaricus oreades
(Fig. 22, 6), A. coc-

cineus, and others

—

have a tendency to

grow centrifugally

in excess. The spot

on which they grow
soon becomes unfit

for their support, and

they spread outward

with almost mathe-

matical precision,

leaving bare rings.

These rings at first produce nothing, but they eventually

become fertile from the decayed remains of the mushrooms.

Abundant grasses then spring up, which form the fairy-

rings. These rings grow larger continually as the mush-
rooms spread, until some obstacle breaks the circle.

55. The vegetative part of the Fungi is called Mycelium
(pi. mycelia), from the Gr. myhos, mw/cos, mushi'oom (Figs.

19, 20). This consists of elongated cells called hyphce,

which are isolated or collected in threads, or united into a

web or membrane (hymen). The mycelium is sometimes
barely visible, but often it is conspicuous, sometimes root-

like. The flower-cluster (called Receptacle) grows out of

this mycelium ; in the Mushroom it is called Pileus, or cap.

When there is a flower-stalk it is called a Stipe, as in the

Moulds (Figs. 19, 20) and the Mushrooms (Fig. 22). The
surface on which the flowers grow in mushrooms is the
Hymenium, or membrane. It covers the Gills {lameU(s) on

Fig. 22.-4, St. Georsje's Agaric {AgarUms Georgii; d,

young. 5, Common Mushroom {A. campealris) ; e, young,
(i, Fairy-ring Mushroom {A. oreades) ; f, young. 7,

Clavaria phi^loidee; g, young.
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the under side of the mushroom cap (Fig. 22) ; the Tubes, or

pipes, in Boletus ; the Processes, or teeth, in Hydnum. The
spores are sometimes in a closed cavity called a Conee.ptaole ;

the Hymenium is then called a Clinode {olinodium), or

couch. The flower-cluster is sometimes enclosed in a volva

(pouch), as in Agaricus campestris (Fig. 22) ; this bursts as

the cap grows. The slime-moulds and the puff'-balls (Lyco-

perdon. Boletus, etc.) have an outer cover around the re-

ceptacle. This cover is called Peridium ; it is sometimes

double, its outer coat separating into regular parts from

the top to the base of the stipe, as in the Earth-star (Geas-

ter), making a star-shaped, flower-like figure with a puff-ball

in its centre. The flowers are monoecious. The antheridium

grows near the oogonium; it never develops antherozoids,

but blends its protoplasm with the contents of the oogonium

without previous change. Gemmation (budding) occurs, as

in the Yeast Plant (Fig. 18, XX). Virgin reproduction takes

place by means of Conidia, which are simple cells producing

zoospores (these are elegantly seen in Fig. 19) ; and by
Stylospores (stalked spores) included in a conceptacle called

Pyonide^ Simple cells called Spermatia (enclosed in a con-

ceptacle called Spermogonium) are secondary male flowers.

The ripe spores of Fungi are so minute they resemble smoke
in escaping. Slender threads (called Paraphyses) often ac-

company the spore-cases here, as well as in Lichens and'

Mosses.

56. The Lichens are closely related to Fnngi, but they

have a thallus. This has four layers : 1. Cortical (barky)

layer, called Epithallus ; 2. Gonidial layer, consisting of

bright green cells containing chlorophyl, and called Gonidia;

these gonidia are protophytes (like Protococcus, etc,), on

which all lichens are parasitic, whether tlie lichen be fixed

or aerial. 3. Medullary layer, composed of interlacing fila-

ments (hyphse). 4. Hypothallus, covered with root-like

hairs (Fig. 25). The conceptacles holding the female flowers

are called Apotheda (Figs. 23, 25"). The males are in con-

ceptacles called Spermogonia. They produce Spermatia,

equivalent to Antherozoids, but motionless. Some lichens

are air-plants; and many are edible. They prefer cold

climates, though many inhabit the tropics. They are
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dry and leathery, but some are gelatinous, like the Lichina.

They are 'polymorph-

ous (of many forms),

often imitating stems,

as in the Bearded
Lichen

(
JJsnea bar-

bata).

A lichen [Lecanora es-

culenta) is believed to be
the manna which fed the
Israelites in the desert. It

grows among flints, from
which its small, filbert-

ar;Tnfire°apo«f/oil^""°'"
'"''"'"' ™ ^ '"""''•

^^R^.-^
thai lus can scarcely

be distmguished ; and it

appears suddenly in such abundance that it is blown into heaps by
the winds. It is common in Algeria, Armenia, and Persia, but espe-
cially in the mountains of Tartary. One species furnishes the dye
called Cuthbert, or Cudbear (Fig. 23).

Fig. 24.—Iceland Moss {Cetraria island-

ica). Single plant.

57. Thallogens.—The plants

thus far examined, from Proto-

phytes to Lichens inclusive,

consist either of a single cell

like the Protococcus, Diatom,
and Bryopsis, or of many cells

united into a mass called cel-

lular tissue, like the higher

Seaweeds and the Lichens (Fig.

25). The growth is peripheral Ji;^'^^rp^^' ^^
Y^^!

(increasing at the circumference 'iiocia; g, gouidia; p, parapiiyses, or
1 ' n \ ° 1 11 1 1 threads, surrounding the spore-Cases.

chiefly), and usually broaden-

ing horizontally (Fig. 26). Observe these characteristics

:
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I. Spores naked. Embryo a simple cell without differen-

tiation into parts

;

II. Flowers (Oogonium and Antheri-

dium) microscopic and rudimentary;

III. Foliage a thallus, or frond, without
siomata (breathing-places)

;

IV. Growth peripheral ; tissue cellular

;

no true roots, stems, nor leaves.

Flo. 26.— Germi-
nating spore of
Lichen {Met/ato-

epora affitiis), show-

We have enough edible Fungi in the Uni-
ted States to keep the poorest families in de- .

licious food if they will take the trouble to '°B peripheral
gather the plants in the country, or grow them— growth, x.

as they may without cost—in the cities. See Fungi in Manual.

LESSON VII.

CLASS TI—ACKOGENS—COVERED SPORES.

58-60. Liverworts. 61. Mosses. 62. Charas. 63, 64. Ferns. 65.

Tree-Perns. 66. Alternate Generation. 67. Scythian Lamb.

58. Acrogens. Covered Spores. The Liver-

worts introduce us to the second and higher

class of Cryptogams. The female flower

is now called an Archegonium (14). It is

no longer naked in its receptacle, like the

spore of the Lichen (Fig. 27, p)

;

but its vesicle, or nucleus, is cov-

ered by a cellular sac which simu-

lates a pistil (Fig. 27, a). This soon

ruptures at top, to admit the anthero-

zoids.

Fig. 27.-0. Arohegoninm rj,j^ archegonia are usually enclosed in a
of liiwervfOTi (Marchanlia poly- ._ ,i t -n, i 't_ • ^i.

mmpha):a. Btyle-lilie process; wide-mouthed cup. Each archegonmm, atter

!i, body of it containing tlie fertilization, develops into a spore - case
nuclcns;c, separate fllaments; (snoranaium, plural sporangia) containing
V, oogonium of Le<aiiora tar- \ J ^ ^

,-i ' • ^ -j
tarra (Lichen). many spores; the spores are intermixed

c
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with spiral threads ; these, in uncoiling, lift and disperse the spores
;

they are therefore called Elaters (Pig. 28).

69. The Antheridia are flask-shaped, oblong, or

spherical. The antherozoids are ciliate and active.

The antheridia, like the archegonia, are contained

in special receptacles (Fig. 29, a).

60. The spore now (except in Chara) develops

a Prothallus, or thalloid growth; this produces

the plant, with root, stem, leaf, and stomata. The
appearance of the Liverworts is often thalloid,

like that of Lichens; but the Liverworts are

always provided with chlorophy] and stomata

(Fig. 29, s, s). In the higher genera we see

stems with cedar-like foliage (Jungermannia).

Here are true roots also; but these are small,

consisting of simple fibres. The Liverworts love

damp, shady places; they are usually very deli-

cate ; and are green, violet, or brown. The stem-

growth is terminal
;
giving to the second class of

Cryptogamia the name Acrogens, or Top-growers

(Gr. akron, top, summit).

61. The Mosses (Fig. 30) have true roots, stems,

and leaves. They are cosmopolitan. Their

chief
use is

to make
Fib. ii8. J

—Marclian- anU CH-

t\tfX, rich the
spores. soil. Their colors are

green and brown, rarely white;

leaves simple, 1-nerved. Stems
dt first simple, then giving off

branches called innovaiions. The , y">- 29.—vert. sec. of a receptacle of

IT, . « .
-I

Liverwort {Marchantw): a, a, ravities

prothallus is COnierVOld. left by antheridia; c, c, air-chambers;
8, 8, Stomata.

Here the nucleus, after fertilization,

grows so rapidly that the archegonium is ruptured transversely, its

upper part being carried up by the nucleus ; this upper part is the
Calypira, or Cap (Pig. 30, c). The lower part of the archegonium
remains as a little sheath (Vaginula) around the base of the nucleus,
this base being a slender Seta (L. bristle). The seta elongates (still

capped by the calyptra) till it attains its full height j then its upper
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part, within the calyptra, develops into a spoi'e-case called Capsule, or

Urn (Fig. 30, c) ; its slender seta becomes a pedicel, which is often

thickened into an Apophysis (against the body), just beneath the

capsule. The capsule in many of the higher mosses has a separable

lid (L. operculum) ; this covers the mouth of

the capsule. The mouth is often surrounded
with a ring (L. annulus), or with a Peristome
consisting of one or two elegant borders of

teeth or hairs.

62. The Charas (Figs. 31, 32)

are small submerged water-plants

of purely cellular tissue, and re-

sembling Algse. . But their man-
ner of growth is axiferous—axis-

bearing, with true root and stem.

They are leafless; the stems are

jointed, with branches whorled on

Fig. 30.

—

Bypnum dendroicles: 6,

separate leaf magnified; c, capsule
with its pointed calyptra ; d, calyp-

tra and operculum removed, show-
ing peristome.

a level with the joints. They are

nearly worthless to man, except

as a study. Some of them are

used for polishing plate, the stems

being calcareous; these are the

Water - lustres {Lustre d'eau).

Their flowers show a higher de-

velopment than many even of

the higher Acrogens (Fig. 32).*

The spore germinates without

developing a prothallus.

Here the archegonium is contained

in a spore-case called a Nucule (Fig.

32) ; it has one large starchy spore.

The antheridium is called a Globule (Fig. 32, a).

Fig. 31.

—

CharafragUU.

* "The Order might perhaps have been introduced between Equise-

taceae and Marsileaceffi; but its true place is hard to determine."—A.
Gbay.
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63. The Ferns have leaf-

like fronds -which bear the

spores, though the spore-bear-

ing fronds are often trans-

7 formed, as in the Osmunda
(Fig. 33). The fronds are

forJe-vdned (Fig. 33, a) and
cirdnate in bud,—rolled like

isier (Fig. 34). The spore-

cases are in groups called Sori (L.

so7'us, a heap), on the under surface

of the frond; either at the end of

the veins and near the margin (Fig.

34) or variously arranged along the

veins (Figs. 33, 35). The fronds vary
Fio. Ka.— Uliara fragllls: a, .i-i ij.j.

globule; numrie above itcutverti- greatly in Shape and texture.

l^Ie'of'Z'l\:^^,t:'S:^X^ 64. The student win observe the
Joint! B', B", bi-anohiets. distinctions in the spore-cases a.s we
proceed. These are the characters which separate the

Tribes in classification.

The Ferns are the most be-

loved of Cryptogams. The
Venus Maidenhair (Pig. 34)

is perhaps the most beautiful

of the low ferns. At Cumber-
land Falls, Ky., where it has
all the requisite conditions,

—

warmth, reflected light, and
moisture,—it has a delicacy in

both color and texture which
no art can portray. On this,

and the Hart's-tongue (Fig;

35), which is another favorite,

the spore-bearing fronds differ

but little from the others.

65. The Tree-Ferns (see

full-page illustration, Lesson
I.) are found in the higher
sections of this Order. They
are tropical, inhabiting both
hemispheres ; occurring on
the mainland (Peru, etc.),

but especially loving islands,

where they get the needed
warmth and moisture. The
ferns are most interesting to the student of nature ; they have more

Fig. 33.—Royal Fern [Omttm<ta regutis), with
sterile and spore-bearing fronds: n, leaflet of
sterile frond; b, 1ft. of spore-bearing frond; c,

spore-case ; d, same opening by 2 valves
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Fig. 34,—Venns Maidenhair (Adiantnm Capillua-Veneris).

Spores under edge of fronds, at ends of veins.

fossil representatives than any other Order, not excepting the Pines

;

upwards of two hun-
dred species are found
in the coal - measures

of Europe and North
America.

66. Alternate
Generation, or Di-

genesis (two crea-

tions), is a char-

acter of the Ferns
and the allied
Orders (which fol-

low). The spores

are produced on the

fronds by Parthe-

nogenesis (virgin

parentage). But
the spore thus pro-

duced is in a sort of preparative state; when planted, it

sprouts into a monoe-

cious prothallus, which
is foliaceous and emar-

ginate at tip. This pro-

thallus (Fig. 36) devel-

ops the bisexual organs,

archegonium (ao) and
antheridium (an). These

behave like those of

Vaucheria and other

genera in the Orders

already described ; they

produce an embryo
capable of growing up
into a fern; but even

this embryo is still a

simple spore without

differentiation into

special parts or or-

At maturity it sprouts into the true fern,

continues during its life of from one to sixty

Pifl. 35.—Hart's-tongue (ScoJopen(1rinm vuJgare).

Spores on veins, on under surface of fronds : a,

sporc-caee
; b, same open, showing its elastic ring.

gans.

which
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years to produce spores each year by pure partheno-

genesis alone.
67. A fern [Cibotium Ba-

rometz) found in abundance
west of the Volga is be-

lieved to be the Scythian
Lamb {Agnus Scythicus) of

antiquity, which was, and
still is, held in great rever-

ence by the people, being re-

garded as half plant, half

animal. Its root-stock, which
is thick and fleshy, resem-

FiG. 36—Vert. sec. of protliallua of liiiirjchmm Ijles a lamb not only in flieece

roThilrs.'"'
™''°Sonium; an, antheridium; w, ^^^ ^^^^^ ^^^ j^ jj^g ^^-^^^ ^f

its flesh and its blood-like

juice. The fleece [villus) consists of fine long, velvety, gold-colored

hairs, thought to be the Byssus of the ancients, out of which they

manufactured famed stuifs sold at fabulous prices. C. glaucum, C.

Chamissoi, C. Menziesii, of the Sandwich Islands, furnish from their

root-stocka the fleece called Pulu, used for stuffing mattresses.

LESSON VIII.

ACKOGENS :S'INISHED.

68. Horsetails. 69. Marsileas. 70. Olub-Mosses. 71. Eesurrection-
Eose. 72. Acrogenous Growth.

68. The Horsetails (Fig. 37) are low plants (in the

tropics sometimes tall) with straight stems and whorled
branches, the branches resembling Pine leaves. The
spore-cases are borne on scales, collected into cone-like

shapes, still further increasing the resemblance to Pines.

They love temperate regions.

They have little economic value ; their stems, which contain silica,

are used for polishing wood and metals ; they are thence called Scouring
Rushes.
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69. The Marsileas (Fig. 38) have
true leaves, resembling those of a

four-leaved clover, but fork-veined

like the fern, and circinate in bud.

The spore-cases of these elegant little

water-plants look so like the pods

of some phanerogams that they are

called Sporocarps. The sporocarps

contain two kinds of spores (Fig.

39) : Maarospores (Gr. makros, large),

which are female, and Microspores

(Gr. mikros, small), which are male.

These sporocarps spring from the

creeping root- stock, or from the base

of the leaf-stalk.

Fig. 37.—Horsetail {"Egtiue-

tvm Telmateia: 1, top of fertile

stem, 'with cone of spores; 2,

a scale from the cone, with its

spore-cases and stalk ; 3, a spore
with its four filaments un-
coiled ; 4, spore with coiled
filaments.

The leaves sleep at night.

The little starchy fruits, about
the size of peppercorns, are

Fig. 38.

—

ManUea macropus^ or Salvatrix;

showing sporocarps on the creeping root, near
the hases of the long leaf-stalks. Plant entire.

edible. Those of the Nardoo {M. Fig. 39.—Vert. sec. of sporocarps
s) : i,

^'

Xio.macropus), which , abounds in Aus- "I,^,Z^j:^\^m£S^oT.rlil6.'
tralia, are made into bread by the

natives. The Marsileas love temperate and hot climates.

70. Tha Club-Mosses (Fig. 40) stand at the head of the.

Cryptogamia. They have branching prostrate stems and

true leaves, which are subulate (awl-shaped), like those of
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the Arbor Vitce, Cedar, and Pine ; they are therefore

called Ground Pines. Their spores are of two
kinds, like those of the Marsilea ; they are con-

tained in spore-cases wliich grow in the axils

of leaves which form special cones. The pro-

thallus here is a mere vegetative cell (Fig.

41, A) ; it is seen in the macrospore before

germination (A, above the line d) ; in germi-

nation the root-hairs spring from this prothal-

lus; below the line d is the perisperm, fore-

shadowing the phanerogam ; the archegonia are '

developed in this prothallus, projecting also into

the perisperm which nourishes their embryos,

e, e. Antheridia are developed in the germina-
ting microspore, and the process of fertiliza-

tion is the same as described in the ferns.

The embryo, however, is still without dif-

ferentiation into parts (Fig. 41, B); it

develops its organs only after leaving the

spore. This formation of the prothallus in the spore

before germination (it is formed,

we remember, only after germina-

tion in the ferns, etc.) shows the

higher development of the Club-

Mosses, and is one of the charac-

ters wliich place them highest in

their class. They
grow in all cli-

mates, but the
finest are

found in

a moist,

warm,
even tem- ^•^S

Fio. 40.— Club-
Mo s s {Li/cnpodiwn
clavatum). Stems,
with fertile spikes.

perature.

71.—
Among
the Club-

Mosses is the Selaginella, of which so many fine species are or-

naments of our green-houses ; often climbing; with lace-like

Fig. 41.—A, Vert. sec. of germiiiuting macrospore of SeluyinelUt Martenrii.
Prothallus with root-hairs, above the line d; below this, the perisperm
which fills the spore ; e, e, embryos in the iircheponia. ]i, same, further
advanced ; two plants with their first leaves, springing from the prothal-
lus^. C, microspore, showing the antheridium with ite small prothallus.
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foliage-spray, which is broad, flat, and yery delicate. Some
of tiiera are rosulate, and never rooted ; these are the Bird's-

Nest Mosses of florists (S. cuspidata, called also Lycopodium
circinata). They are never fairly rooted ; they curl up into

a ball when dry, keeping their vitality, however, though
driven by the winds for miles over sandy wastes in the

dry seasons of the tropical countries in which they abound.
In moist weather they cling with their small rootlets to

the light sand or soil, unfold tlieir

leaves, and continue their life of

vegetation and reproduction. One of

these is the curious Resurrection Rose
(Selaginella lepidophylla) of the South-
western United States and Mexico.

72. Though the growth in Acro-
gens is still cellular, wood-bundles
occur. These are not definite in form,

however; they appear near the cir-

cumference, as in the Tree-Fern (Fig.

42). There is no true bark ; the thick

rind is composed of the persistent bases of fallen leaves.

Observe four characteristics :

/. Spores covered; Embryo still a simple cell without
diflerentiation into parts

;

II. Flowers (Archegonium and Antheridium) still rudi-

mentary and microscopic

;

III. Fronds and Leaves fork-veined (Fern, Marsilea), or

subulate (Moss, Club-Moss), and furnished with stomata

;

IV. Growth terminal (at the apex only) with cellular and
woody tissue, true roots and simple stems, or stems with
simple branches (Club-Mosses, etc.).

FiQ. 42.—Horizontal sec-

tion of stem of Cijathea ar-

borea, Tree - Fern. Wood-
bundles (white) near the
circumference.

4*
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LESSON IX.

PLANT DEVELOPMENT CONTINUED.

Series II.—Fhanerogamia. 2 Classes
1. Gt/mnoeperm^f Naked Seeds.

2. Angioapermse, Covered Seeds.

Class I. Gymnosperm^. Naked Seeds.

73. Central Link ; Cycas. 74. Cone-bearers ; Yews. 75. Cypresses.
76. Pines. 77. Fertilization. 78. Joint-Firs. 79, 80. Welwitschia.
81. Gymnospermous Growth.

73. The Oymnosperms (Gymnogens) are the central link

in the chain of Natural Suc-

cession or development (see

full-page illustration, Lesson

I.). They constitute what
iVvi are termed Comprehensive

^h Types; including (compre-

<'}.A hending) among themselves

characters which belong to

classes widely separated from
one another. The Oycas

leaves are circinate in bud,

.ill\ing it to the Ferns; the stem is

alniost wholly cellular, another Cryp-
toiiamous trait; it yields large quanti-

tu- of starch which make the Sago
commerce. The stem is simple,

w 11 h the habit of both Tree-Fern and
I'.ilm; the leaves are so palm -like

tluit the Cycas is miscalled Sago-

I'.ilm (sago being furnished from its

piih). The embryo has two coty-

ledons; but these are unequal and
united for the greater part of their

length, with only a slit near the

Fio. 43.— Ovule - bearing
leaf of Oycaa revolvta^ re-

duced two -thirds: /, un-
changed leaflets; »k, sW,

oriowe-rSr
"'^ """ plumule through which it may es-
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cape at germination, thus imitating a monocotyledon;

here, then, are two endogenous characters. The two
cotyledons show its kinship with the Exogens; the stem

is imperfectly differentiated into pith, wood, and bark,

increasing the exogenous traits. But the pith (cellu-

lar tissue) greatly predominates. The flowers are dioe-

cious. The males are mere anthers on club-shaped scales,

which are arranged in cone-like catkins. The females

are naked ovules (Fig. 43), with but one integument or

seed-coat (the testa) ; they grow singly, each in the place

of a suppressed leaflet, on the lower parts of the compound
leaves.

These leaves form a large cone-like growth at the apex of the stem
in the midst of the foliage leaves; and after ripening the fruit, the
stem continues to grow upward through this fruit cone, developing
leaves and flowers as before. Growth like this, producing a stem from
the midst of the flower, is called Proliferous, or race-hearing {L.

proles, race). The Cycads are of slow growth, and long-lived. The
fruits of some species are large and edible. They belong to tropical

countries.

74. The Cone-bearers (Coniferse) include Yews, Cypresses,

and Pines; trees

with branches;

but the trunks eac-

eurrent (running

through to the

top). The Yews
have dioecious
flowers. Among
them is the hand-
some Ginkgo-tree

of Japan (Fig.

44). Here the

male flowers are

in long clusters

called Catkins;

but they are still

mere anthers (/)
without floral en-

velopes. The female flowers (d) are still mere naked
ovules without floral envelopes. Each ovule has a disk

Fig. 44.—Ginkgo (BaJisburia adiantifolia) : ii, /cmale br.

;

6, male lir. ; c, male fls. ; d, female fls. ; e, ripe fr. ; f, an-
thers. Seduced ; nat. If. 4 inches in diam. ; tree 60 to 70
ft. high.
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at its base {d, e); this is a thickening of the torus, or

the end of the flower-stalk, the ovules growing singly,

or sometimes in pairs, at the end of the flower-stalks.

There is but one seed-coat (testa). This becomes fleshy, as

in the Cycas, and is edible. The embryo has two coty-

ledons, separate throughout. The leaves are fork-veined,

and so like those of the Maidenhair Fern (compare with

Fig. 34) that the specific name adiantifoUa is given to the

tree.

The Berried Yew (Taxus baccata) has leaves like the Pine; the

ovule has small soales at base, prefiguring the Pine cone; it develops

a fleshy aril (321), which turns red at maturitj', simulating a berry,

but not entirely enclosing the seed.

75. The Cypresses (Fig. 45) are mo-
noecious or dioecious. The male flowers

are in catkins ; the females in a

short cone called a Galbule (L. galbu-

lus, old name of the same fruit) ; this

consists of several scales closely con-

nected and sometimes fleshy, each

bearing a number of erect

naked ovules at the base of

its inner (upper) face. Here
we see that the floral leaf,

instead of being suppressed

entirely, as in the Cycas and
Ginkgo, is transformed into

a scale. The leaves re-

semble those of the Mosses
(Fig. 30). The embryo has

two separate cotyledons ; these are often deeply parted, re-

sembling many cotyledons. Among the cypresses are the

Big Trees of California (Fig. 95), 300 feet high and 30
feet in diameter. They are the oldest living monarchs
of our world. They sprouted before King Solomon
was born, and have outlived all the empires known in

history.

76. The Pines stand at the head of the Cone-bearers.

They are monoecious. The male flowers are in catkins ; the

females on the inner bases of scales which form the true

Fio, 45. — Cypress {Capressws semper-
virens) ; br. with ripe galbules.
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cone (Fig. 46). Here the ovules, instead of being numer-
ous and erect on each scale (as

in the Cypresses), are single

or in pairs, and inverted on
the scale (Fig. 46, b, c), the

micropyle pointing downward.
The cotyledons are often di-

vided.

The Scotch Pine has five, six, or
seven cotyledons (Fig. 47, E, K);
the Cedar of Lehajion (Pig. 47, D)
has six. The Italian Stone Pine
(so called from its large edible stone
or seed) has cotyledons with 9 to
11 divisions; when the ripe kernel -p,^ ,„ „ „ „.,,,,
is split, they separate in the form of a ceSf; ^'aC^^Zl^X'Zl", 'fTcS
hand ; this the peasants of the South ^^'^ 2 inverted winged ovules ;

r. sfnirin

of France call " La main de Dieu,''
°''"^*'' separated from scale.

c, single

the Hand of God ; they use it as a remedy for intermittent fevers.

Fig. 47.—A, pollen-grain of Cypress (Cupresms sem-
pervirem), sbowing the extiiie and intine, and the rudi-

mentary protliallus as a small cell cut off at one end from the main cell.

B, pollen-grain of Ceratozninia longifoHa emitting its intine in the form
of a pollen-tube, p«, which escapes through the ruptured extine e

;

y, rudimentary prothallus. C, diagram of vert section of ovule of

Pinue mjlvesiris: i, integument, or testa; w, micropyle; &, nucleus; e,

embryo-sac; c, c, embryonic vesicles; h, neclt of one of them; j), ex-

tine of poUeu-grains ; s, pollen-tubes. D, embryo of ripe sd. of Cedar
of Lebanon (C lAhani), half of sd. cut away, showing perisperm and testa. E,

emb. of Scotch Pine (P. sylveBti-is), sd. attached. F, same, with plumule. E and P
sprouting.

77. Fertilization of Gymnosperms is verysimple. There
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is no ovary, style, nor stigma. The open micropyle (Fig.

47, C, m) secretes a fluid on which the pollen-grain is held

when the wind bears it to the ovule. Here it germinates

;

then it sends out a tube (Fig. 47, B, ps\ which, as we know,
is a prolongation of the intine, and which contains the

fovilla, or nourishment (19). The extine, as we have al-

ready learnt (20), has no special openings provided for the

emission of the pollen-tube; it bursts irregularly. We
see in the Pine pollen-grain a trace of the prothallus of the

Cryptogams (Fig. 47, B, y) ; here it is a small cell cut off

from the true or pollen-cell. We know also (20) that

the process of both fertilization and fruit-ripening is very

slow.

78. The Joint-Firs, or Sea-Grapes, are low seaside plants

with slender, jointed, green-barked branches destitute of

foliage, except the minute

leaves at the joints. The
flowers now have bracts

,
which sometimes simulate

a perianth ; but

each flower is

still nothing

more than a

naked ovule.
Fig. 48.—Joint-Fir, or Sea-Grape (Ephedra diatachya). A, T'Iiiq }ioq fwn

malefla. B, female fls,, which grow in pairs. C, a pair of fe-
--"'* "do^ LWU

male fls., showing the 2 naked ovules, each with an erect style- cOatS the inner
like process, which is a prolongation of the tegmen. , ' .

(tegmen) pro-

longed into a slender .process resembling a pistil ; but the

process is open at the apex, so that the ovule is still naked
(Fig. 48, A, B, C).

79. The Welwitschia belongs with the Joint-Firs. It is a curious
dwarf tree of Southwestern Africa. The trunk or stock (Pig. 49) rises

but a few inches above the ground. It has two long, ribbon-like leaves,

evergreen and parallel-veined, like the leaves of Endogens (Monocot-
yledons). These leaves are the cotyledons, put forth when the seed
germinates, and persistent through the lifetime of the plant, which
is estimated at one hundred years. The leaves are 3 feet wide and 6
to 8 feet long ; they lie along the ground, and year by year, though
torn into shreds, they keep their vitality. The portion of the stem
above these two leaves "has the appearance of a 2-lobed depressed
mass ; it is sometimes 14 feet in circumference, and looks like a round
table." The flowers spring from the rim of this table. They are
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monceclous, and in cones on branching stems nearly a foot in length
;

the cones ripen into a fine crimson color. The male cones are half an
inch long ; the female two to three inches.

Fig. 49.— Welwitschia mirahilis. Plant entire, with a branch of fertile

cones removed from the rim.

80. Thus far, throughout both Cryptogamia and Gym-
nosperms, the male and female flowers are diclinous, and
dioecious or monoecious. The Welwitschia flowers are mo-
noecious ; but the male flower shows a curious prophecy

—

or is it a degradation ?—of the monoelinous flower which is

found only among Angiosperms. The male flower (Fig.

50, A, B) has an involucre of four bracts, in two whorls,

two bracts in each whorl ; six stamens with filaments

united below into a tube. This tube sur-

rounds an ovule, of which the testa is pro-

FiG. 50.—A, Male fi. of Welwitschia, showing involucre of 4 bracts; 6 stamens
with filaments united into a tube; around an abortive ovule, which has its

tegmen prolonged, resembling a true pistil. B, same, involucre removed, and
staminal tube divided. C, fertile ovule, with its winged sheath.

longed, resembling an ovary with style and stigma; but
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the broad, flat stigma is closed, it has no stigmatic surface,

and the ovule is of course abortive—it produces no em-
bryo. The female flower (Fig. 50, C) is without stamens

;

its tegmen is prolonged to resemble a style, but is open
at top so that the ovule is still naked. The calyx-like

bract or sheath is broadly winged (Fig. 50, C).

81. Gfymnospermous Growth is partially exogenous,—dif-

ferentiated into pith, wood, and bark ; but in the Cycads
the pith predominates, the growth is chiefly terminal (at

the apex, as in ferns) ; in nearly all the gymnospermous
Orders there is slight diiference between wood and bark, and
the terminal growth is strongest, making the trunk or main
stem excurrent (L. ex, through, out, curro, I run) ; that is,

the trunk runs through to the top, giving oif branches, but

keeping its integrity (Fig. 96). Observe four character-

istics :

J. Naked mules; embryo many-celled, with radicle,

plumule, and two cotyledons, which in some genera are

many-parted

;

II. Flowers without perianth; females usually on scales

which form cones ; always wind-fertilized
;

III. Leaves parallel-veined (Cycas, Welwitschia), fork-

veined (Ginkgo), subulate (Juniper), or needle-shaped

(Pine) ; never net-veined.

IV. Grrowth partially exogenous, but not fully so ; little

difference between wood and bark ; wood marked by cir-

cular disks (Fig. 215) ; stem simple (Cycas) or excurrent

(Pine, Fig. 95).
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LESSON X.

Class n-Angiosporm.. 2 Sub-Classes [I l'^llZ:^^^^t'''-

Sub-Class I. E3S"I)oqbns. Monocotyledons.

82, 83. Ovary Free : Grasses. 84, 85. Sedges.

86. Wood-Rush to Lily. 87. Spadix-bearers.

88. "Water-Plantains. 89. Ovary Adherent

:

Eel-Grass to Orchis and Banana. 90. En-
dogenous Growth. 91. Specialization.

82. Division I. Ovary Free (Su-

perior).

—

The Grasses stand first (low-

est) in the Monocotyledons. They
have fibrous roots ; simple stems,

which are usually jointed and often

hollow ; sheathing paralkl-veined, and
simple leaves (Fig. 51). The ovule

here is covered by an ovary ; the

embryo has one cotyledon. The
flowers are often monoclinous, some-

times diclinous, as in Indian Corn,

and sometimes polygamous (diclinous

and monoclinous on the same plant),

as in Fig. 51. The male flowers have per-

fect stamens, with filaments and anthers

;

the female flowers have perfect pistils, with

ovary, style, and stigma. The flowers grow
in small clusters called Spikekts (Fig. 52, A).

These spikelets are in larger clusters called

Spikes, or Ears, and the spikes are often

arranged in a loose plume called a Panicle

(Fig. 51, a). Each spikelet has an Involucre,

or cover, of two bracts called Glumes, or

Husks (Fig. 52, A, g) ; each flower has two
bracts called Palece, or Chaff (Fig. 52, A,
pe, pi) ; the outer palea is often furnished

^^^ ^^ _^
with a bristle called an Awn (A, a). The j^ie of wnd oats

-flower itself (Fig. 52 B) has an imperfect vacmm), a gmse ai-

perianth (which is rarely wanting) ; it con- siem, roots^teaV.
'''

d 5
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sists of two small scales called Squamulce, which represent

a calyx. The flower usually has three stamens ; some-
times six, as in Rice (Oryza). The ovary is Free (not

adherent to the perianth) ; it is one-celled, one-ovuled ; but

it has two long styles (sometimes three, as in Bamboo).
The styles have long, feathered stigmas, with simple or

branched hairs ready to catch the fine pollen blown to

them by the wind. The ovary has olie cell and one ovule.

As it develops and ripens, the ovary grows fast to the

ovule, so that it is inseparable except by force (Fig. 6,

A, C, D). This sort of grain is called a Caryopsis (Gr.

haryon, nut, opsis, appearance). The pollen-grains now
have special openings for the emission of the pollen-tube

(Fig. 52, C).

83. The Grasses in-

clude not only the

small grains, hut the

Indian Corn, Sugar-
Cane, and the giant

Bamboo ofIndia, sixty

to one hundred feet

high; its hollow,
jointed stem is a foot

in diameter, and used
for a thousand pur-
poses.

84. The Sedges

are coarse, grass-

like plants ; the

stems usually solid,

and often trigonous

(3-angled). They
are of little use to

man. Several spe-

cies in India and Egypt serve to make ropes and mats.

Fig. 52.—A, spikelet of Oats (Avtma mtiva) : g, g, glnmps

;

pe, pi, exterior and interior palese ; a, awn ; n/, sterile

flower. B, separate flower of Wheat {Trilicum vulgare),

showing the 3 stamens ; 2 styles with feathered stigmas

;

luT^e ovary; and the two squamulje which form the peri-

anth. C, pollen-grain of Orchard Grass {Dactrjlis ghymarabi).

Among them is the famed Papyrus (Fig. 53), a native of Egypt
and the neighboring countries. Prom the inner part of the stem the

ancients cut very thin slices, which they hammered and smoothed into

long rectangular sheets, making a beautiful and durable paper. The
Greek name Papyrus is still retained both in Botany and in the English
language. It is called Babeer in Syria ; our English word paper comes*
from the Greek. Papyrus was also made into i;opes ; the bridge of boats
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on which Xerxes and his army crossed the Hellespont was fastened with
papyrus cables.

85. The Sedge flowers are in spikes, the spikes often in

heads, or in umbels, as in the Papyrus. They are mono-
clinous or diclinous. Each flower is usually single in its

glume or glumes. There is

no perianth except . a few

bristles called Seta, and
these are often found want-

ing. Sometimes a glume is

transformed into a sort of cup
(Fig. 54, A), which envelops

the ovary and style ; it is

called Ferigynium (Gr.

around the woman). The
pericarp (ovary) is 1-celled,

1-seeded ; it is separable from
the seed; but it does not

open at maturity; it is

therefore called an Akaine

Fia. 53.

—

Papynta antiquorwn. Plants en-
tire.

(Gr. a, not, kaino, I open) ; some-

times written Ahene, Achene, Ache-

nium (Fig. 54, B). The Grasses

and Sedges are styled Glumiferce,

or Husk-bearers. They are wind-
fertilized.

no. 64.-A, female flower of 86. Ths Wood-Rushes are still
Sedge (Garex nparia), showing t. .'

i , i .

perigjnium. B, akaine of cui- grass-likc ui appearance ; but here
d™m™a™ccnto,cnt™rticau.v.

^j^^ perianth is flowcr-like (Fig. 55,

a) ; the floral parts are three, or a multiple of three ; the

pericarp is dehiscent (L. opening) ; it is three- celled, each cell

with one or more seeds. The venerable Grass-trees of

Australia follow (Fig. 9(j). Other Orders lead on to the



52 ACADEMIC BOTANY.

beautiful and extensive kingdom of the Lily (Fig. 5, 4), in

which we find the Asphodel

(Fig. 56) and the Smilax

(Fig. 241). We have now
fully entered the domain of

insecl>fertilized flowers.

87. Farther on comes the

Cuckoo-Pint (Fig. 57).

Here the flowers are dicli-

nous, small, and arranged on

a flower-stalk called a Spadix

(Gr. fruiting palm-branch),

which arises from a large,

flower -like bract called a

Spatha (L. sheath).

Other spadix - bearing Orders

lead to the Palms (full-page illus-

tration, Lesson I.) ; here the spa-

dices are branching, and the spa-

Fio. 55.—Wood-RuBb.(£wntZa sylvatica):

Of separate fl,

thas are large, tough, and woody.
In one species (Maximiliana) the

spadioes are used as kettles and
cradles by the Indians of South
America. From Cuckoo - Pint to

Palm inclusive the Orders are some-
times called Spadiciferce (Spadix-
bearers).

88. The Flowering - Rushes

(Fig. 58) show us the highest

development in Endogens.
Each floral whorl is not only

free from the other whorls, but

the parts of each whorl are dis-

tinct (that is, separate from one

another). They bear a striking resemblance to the Butter

Fio. 56.—White Asphodel (is;pliodelm
albuii\ floweting plant, with separate fl.
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cups (Ranunculus, Fig.

9, l), which show the high-

est development in Ex-
ogens. Yet the condition

of the embryo (monocot-

yledonous) retains the

Flowering-Rushes in En-
dogens.

Fin. 57—a, Cnckoo-Pint {Arum maculatum)
;

li, Bpadix ; c, fruit.

89. Division II. Ovary Adherent (or

Inferior). Here the perianth segments

have their lower parts united into a tube

which adheres to the ovary ; the ovary is

therefore called adherent. This con-

dition of the ovary—whether free or

adherent— is a comparatively trivial

character; for we know (31) that the

values lessen in importance as they ,/«»• bs.—Fiowenng-iiiish
T «

,

,

1 * *' {BuiomuB umbellatus) : umbel,
recede trom the embryo. if.

The Eel-Grass (Pig. 244) opens this division. It is closelj' allied to

the Flowering-Eush and Water-Plantain, mailing a continued series

from the most simple to the most complex t}'pes ; but the adherent
ovary separates it. The Yam comes next (Fig. 89) ; it has net-veined
leaves like the Smilax (Fig.' 241), but its ovary is adherent.

In this division is the Amaryllis Family, which
gives us the Blood-Flower (Fig. 59). Here too are the

Orchids (Figs. 152, 153). Here is the Pineapple

Family (Fig. 212). The Banana (Fig. 60) closes the list

of Endogens; in her Order we find the Ginger (Fig.

5*
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161) and the Canna (Fig.

63, C).

90. Endogenous Growth.
—The embryo governs the

leaf and stem (32). In
Endogens the embryo has
one cotyledon, which sheathes

the plumule. The plants

there fo re have alternate,

sheathing, parallel - veined

leaves ; the veins run from
base to tip, as in the Grasses

(Fig. 51), or from midrib to

margin, as in the Banana
(Fig. 60). Sometimes the

leaves are net-veined, as in the Yam
(Fig. 89) and Smilax (Fig. 241) ; but

the net-veins are small, the parallel

veins being always strong and strongly

marked. The stems consist of cellular

Fig. 59.— Blood - Flower
{SsemaTiiliua •nmUifioru%) ; bd.

of flB. ; If. cluster ; sepiirate fl.

tissue interspersed with

wood-bundles; there is no

differentiation into pith,

wood, and bark ; the hard-

ened outer part, called the

Rind, is equivalent to bark

;

but it has not the structure

of true bark (as we shall

see in another Lesson), and

it is inseparable from the

stem. The stems of the

Indian Corn, Palm, and

-Banana (Mtaa parodwmnt)
;
plant, Banana are Solid (Fig. 61) J

those of the Grasses—in-

cluding Bamboo, Cane, etc.—are hollow from the destruo-
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tion of the central cells. The new growth springs always

from the centre of the stem ; it is therefore styled Endoge-
nous, or Inside-growing. Observe these characteristics :

I. Covered Seeds. Embryo with radicle, plumule, and
One cotyledon, which sheathes the plumule ;

II. Flowers with perfect pistils and stamens; perianth

usually present, and often conspicuous

;

III. Floral parts ternary,—in threes or a multiple of

three (Figs. 62, 63, 64) ; rarely in twos or a multiple of

two (Roxburghia, Smilacina)

;

IV. Leaves parallel-veined (Figs. 51, 60); rarely net-

veined, and even then with strong parallel ribs (Dioscorea,

Fig. 89 ; Smilax, Fig. 241)

;

V. Growth endogenous (Fig. 61) ; stem usually simple

(Palm).

91. Specialization.

—Plants growing in

still, fresh water best

preserve the features

of ancient types, be-

cause they have fewer
dangers than land
plantSjin theway of in- Fig. 61.—Transverse and veitical sections of a solid en-

trusion from animals, dogenous stem.

winds, etc. The Plowering-Eushes and Water-Plantains (Figs. 58,

62) are therefore regarded as

the most highly -developed
types in Endogens. All their
floral parts are in threes or

a multiple of three ; and all

are distinct (like pai-ts sep-

arate) and free (unlike parts

separate). Being fertilized

by insects, they have large
bright petals to attract such
visitors. Looking down the
line of development, we see

the Lilies (Figs. 56, 63 A).
They are insect-fertilized

;

but, being land plants, they
specially adapt themselves to

their dangers. The 3 ova-
ries cohere into a 3-celled

capsule (Fig. 8, 4), each cell

with many seeds ; the 3 styles

cohere into one, with a 3-lobed stigma ( Pig. 56). Still lower are the
Grasses (Figs. 51, 52, 64). They are wind-fertilized; their stems and

€.2
Fio. 62.—Diafcram of Alisma family :

d, petals; c, outer whorl of stamens;
whorl ; a. ovaries.
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flowers are therefore specially adapted not only to catch the wind, but
to hold out against its fury. The perianth is degraded (reduced in
size, number of parts, and quality), and consists of 2 small squamulaj
(Pig. 64, A, B, b 1, b 2); the stamens are 3 (there are 6 in Rice)

;

the ovary is 1-celled, 1-seeded, and closely applied to the seed (Pig.

6) ; but there are 2 stigmas (Pig. e4. A) ; we can see where the third
stigma belongs (Pig. 64, d 3) ; and in the Bamboo it still exists. The
number three is still apparent also in the palese ; the inner palea evi-

dently consists of two palese united (Pig.

64, a 2, a 3).

Fig. 63.—a, diagram of fl, of Crown Imperial {fYUiUaria imperialU). B, do. of
fl. of Iris gennanica. C, do. of fl. of Canna indica.

On the other hand, the Adherent Ovaries exhibit an opposite form
of specialization, particularly in the insect-fertilized flowers.

The Amaryllis Family has the sepals and petals (perianth

parts) coherent into

a tube to which the

ovary is adherent
(Pig". 59) ; the sta-

mens are seated on
the upper part of
this perianth tube,

instead of being be-
low the ovary, as

in the Water-Plan-
tains, Lilies, and
Grasses. In the
Iris (Pig. 63, B)
there is the same
character, but the
stamens are re-

duced to three. In

Fig. 64.—A, flower of Oats {Avena sn^iva), with the outer i,' -u - i .q 4.1;
'

palea removed ; the inner palea with 2 dark lateral lines, each wnicn includes tne
representing a midrib or vein. B, diagram of same : a 1, outer Canna (Pig. 63, C),
palea; a 'J, a s, inner palea, which consists of 2 coherent palese, ^q stamens are all
the outer points, a 2, a s, representing the midribs ;&l, 62, .^ „ -,

,

the two squamulEe or perianth parts ; & 3, the place which the transiormeci to pet-
third squamula should occupy ; c, the three stamens ; di,d% als except one, and
the two stigmas ; d 3, the place which the third stigma should

^Jjjg jg -netaloid fnet-
''°°"''^'

al-like), with only
one anther-lobe. Pinally, in the cultivated Banana (Pig. 60), the .so-

called fruit is no fruit at all, but an adherent 3-celled pericarp, which
has become fleshy throughout, producing no seeds.
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LESSON XI.

Sub-Class II. Exoqens. Dicotyledons.

{1.
Apetalse, no petals.

2. Monopetalie, one-petalled.
3. Polj/petalx, many-petalled.

92, 93. Apetalse, Ovary Adherent : Mistletoe. 94. Oaks. 95. Wal-
nuts. 96. Eafflesia. 97. Ovary Free : Catkin-bearers. 98. Nettle to
Amaranth. 99-103. Monopetalie, Ovary Free : Mint to Heath. 104
105. Ovary Adherent

: Harebell to Honeysuckle. 106. Number Five!

92. Division I. Apetalae.—Two Subdivisions:

(1) Ovary Adherent
; (2) Ovary Free.

Subdivision I. Ovary Adherent.— Among
the lowest Orders here we see the Mistletoe

(Fig. 65). The flowers are always diclinous

and often dioecious. They have no pet-

als, but a flower-like calyx. The ovule
is without tegmen, or testa ; it consists

of the nucleus alone, and is often re-

duced to the embryo-sac, its only pro-

tection being the ovary, wliich is ad-

herent. And since the condition of the

embryo is the basis of classification (31),

this Order ranks lowest in Dicotyledons.

The female flower has 1 style, a 1-celled

ovary, and a 1 -seeded fruit.

93. We know that the Mistletoe is a parasite.

Botanists suppose that long ago—it may have
been hundreds of thousands of year.?—it was a
climbing shrub, with roots in the ground, and
ascending trees by means of secondary roots like the Ivy. But the
underground root and the lower part of the stem perished in the
race for life ; and this strange creature of a prehistoric time lives on
as a true parasite. It sends its roots into the wood of its host, and
incorporates them so completely that they cannot be distinguished
from the fibre of the tree. It also adapts its seeds to its condition

:

each seed usually has two embryos (Pig. 65, C) ; these protrude
from a nucleus without seed-coats ; and the ripe berry (pericarp) is so

viscid that the seeds cannot fail of a foothold on the host on which
they grow, or to which they may be borne by birds. And in order
to insure fertilization, the anther (B) is many-celled and honey-

FlG. 65.—A, fis. of MiB-
t\etoe {ViNmm album). B,
antlier of J fl., ehoiving
the many pores. C, sec-
tion of sd., showing the
two embryos. D, yonug
plant.
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Fig. 66.—Female fls. of Oak {Quercua robur):

A, entire fl. ; B, vertical section.

combed with pores, to insure the escape of the
pollen.

The Mistletoe was held in great reverence by
the Druids ; they saw a mysterious emblem of
immortality in this evergreen
shrub living and producing its

kind without touching the

earth. It was especially prized

when found on the Oak, their

sacred tree. We know how
beloved it is and has always
been in festival, song, and
story by Europeans and their descendants throughout the world.

There are several genera. Among
them is the noted Plame-tree or
Pire-tree of Australia, with conspic-
uous racemes of handsome yellow
flowers which give it its name. It

grows to the height of 30 feet, and
is the only genus that is not a para-
site.

94. The Oaks are here. They are

apetalous ; diclinous and monoe-
cious ; the male flowers in cat-

kins, the females solitary, or from
2 to 5, sessile in a common invo-
lucre composed of many small
bracts, and which is called a Ou-
pule, or cup (Fig- 66). The calyx
of the male flower is conspicuous.
In the female it shows as a rim
just below the styles and above
the cup. The female flower has 3

styles ; an ad- Fiq. 67.—European Walnut (JngtaoB

herent ovary regia) ; branches with ^ and 9 As- Nut
.

fl „ „ + o ' with its fleshy epicarp removed. Half
ai UTS I -i- ofu Kernel (one of the two fleshy cotv-

\t''^V^7li i\^ tJ celled, each ledons).

cell with 2 ovules ; but
one ovule outgrows the
others, obliterates them,
and completely fills the
acorn shell (which is the
pericarp), making it 1-

celled and 1-seeded.

95. The Walnuts (Pig.

67) follow the Oalcs ; the
male flowers in catkins,

the females single or in

pairs.

96. The Rqfflesia (Pig.

68), of Sumatra, is in this

subdivision. This plant consists of the flower alone (which is 3 feet

Fig. 68.

—

BaffleBia Amoldi; 2 plants, cf and 9 •
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in diameter), and the rootlets it sends down into the host on which it
lives

; for the Kafflesia is a parasite. It is usually found on the sur-
face-roots of a species of Cissus. The flower has a 5-parted perianth
with numerous bracts below it ; in the centre is a deep cup, or corona,
which will hold 12 pints of water. The flowers are dioecious ; their
smell, like that of tainted beef, attracts flies, which aid in the work of
fertilization. The Aristolochia (Pig. 186) ends this subdivision.

_
97. Suhdwidon II. Ovary Free. Perianth umally dis-

tinct; sometimes 0.—The Pitcher-plant (Fig. 113) opens
this subdivision. The Orders crowd upon us; we shall
name only such as are illustrated in these Lessons: the
Euphorbia (Fig. 146) ; the Willow (Fig. 69, A), the Sweet-
gale (Fig. Ill) ; the Plane-tree (Fig. 98) ; the Birch (Fig.

69, B). In the Willow and
these succeeding Orders the
flowers are diclinous and in

catkins; they

are sometimes
grouped with the
Oaks and Wal-
nuts, and called

Ameniales (L.

amentum, cat-

kin), or Catkin-

Eio 69.—A, VViUow {Salic rosmarinifolia) ; B, Birch {Belula
DGarerS.

pumila) ; (f catkins.

98. The Nettle is

also in this Subdivision ; her Order includes the Banyan (Pig. 91),
the Fig (Fig. 140), Dorstenia (Fig. 141), Bread-fruit (Fig. 213), and
the Cow-tree (Fig. 238). The Protea Order is represented by the
Banksia (Fig. 165) ; the Mezereon Order by the Lace-bark Tree
(Pig. 230) ; the Laurel Order by the Cinnamon (Fig. 170) ; the Goose-
foot Order by the Strawberry Elite (Fig. 120). The Amaranth is here
(Fig. 121).

99. Division II. Monopetalae. Two Subdivisions: I. Ovary
Free. 2. Ovary Adherent.

Subdivision I. Ovary Free.—The Mint Order opens this

Subdivision; it includes the Wood-sage (Fig. 160). The
Verbena Order includes the Chaste-tree (Fig. 126). The
Acanthus is here (Fig. 123) ; the Bignonia (Fig. 70), in

whose Order is the Calabash (Fig. 209).

100. Here are the Broom-rapes (Fig. 159) ; the Butterworts (Fig.
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Fia. 70.

—

Bignonia^Ui; br. with Ivs., fls., tendrils.

the Ifoxgloves, which
include the Snap-
dragon (Pig. 161); the

Nightshades, which
include the Egg-plant
(rig. 158) and Irish

Potato (Fig. 239, A)

;

the Morning - Glories,

which include the
Jalap (Pig. 87) and
Dodder (Fig. 9 3).

Here is the Gentian
(Fig. 116); the Nux
Vomica (Fig. 240)

;

the Milkweed (Fig.

172).

101. The Doghanes
are here ; they include
the Wrightia (Fig.

145), a climbing tree

of East India, which
twines its trunk
around large trees,

ascending them to a

great height, and
-finally strangling them
to death in its embrace.

FiQ. 72.—1, Macdonald Heatli {Erica Mra-
FiG. 71.—Edible Olive [Olea europaa); br., Ux), 2, McAliater Heath {E. cinerea), 3,

Ivs., f s. ; a, fruit ; &, fl. ; c, pistil and ovary ; all Common Scotch Heather, or Ling {Calluna
reduced. vulgariB).
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102. The Olive (Fig. 71) is here also. Its Order includes the
Ash (Fig. 8, B). The Ebony-trees are here (Fig. 228); the Sapo-
dilla Order, which includes the Gutta-Percha (Fig. 149). The Prim-
rose (Fig. 5, i) is here; and the Plantain (Fig. 136).

103. The Heaths (Fig. 72) are here also, with their various and
beautiful sub-orders and tribes.

104. Subdivision II. Ovary Adherent.

The Harebell (Fig. 144) is in this small Subdivision,—small,
however, only in the number of its Orders. For it includes the
Sunflower Order; and this comprises one-tenth of the whole Phan-
erogamia, and contains more than 10,000 species. In this great
family we find the Dandelion (Fig. 142), the Artichoke (Fig. 214),
the Marigold (Fig. 143), the Jerusalem Artichoke (Fig. 95).
The Teasel is here also (Fig. 105).

105. The Valerian (Fig. 73) represents the adherent

ovary of this Subdivision; we see

in its fruit the resemblances to the

fruit of both the Teasel and the

Sunflower.

The Madder Order is in this Subdivis-
ion ; it includes the Sweet Woodruff
(Fig. 110), Ipecac (Fig. 90), and Coffee
(Fig. 147). The Honeysuckle Order (Fig.

107) closes this Subdivision.

106. Number Five.—Observe that

the number Mve prevails now in

the floral whorls (Bignonia, Egg-
plant, etc.). Rarely is the number
Two or a multiple of two (Olive)

;

rarely Three or a multiple of three

(pistils of flower of the Oak). Ob-
serve that the stem is now fully

exogenous,—differentiated into true

pith, wood, and bark (Fig. 81);
and that it is solvent,— divided no. 73.-vaierian (F<,feri™a

into laree branches at a certain '*^n«««); separate a.
;
ripe fr.

1 • 1 . /-^. r.n^ 1 1 ,1
showing the adherent ovary and

height (i Ig. 98) ; observe also that persistent calyx, which is pap-

the leaves are net-veined,— with
'°^'

small fibres interlacing between the larger fibres, and
thus forming a net (Fig. 74).
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LESSON XII.

Sub-Class II.

—

Dicotyledons Finished.

SiTision III.—Folypetalse. 3 Subdivisions

1. Caiyci^orK, Calyx-flowers.

2. Discijiorse, Disk-flowers.

3. Thalamiflorse, Bridal-
[ chamber-flowers.

107, 108, Calyx-flowers: Ivy to Mimosa. 109, 110, Disk-flowers:

Cashew ; Lotos of the Lotophagi ; Christ's-thorn
;
Incense-trees. 111.

Characters of Stamens. 112. Bridal-chamber-flowers ; Lime to Baobab
;

113. " Good-day, Sweet lady ;" 114,115. Camellia to Sarracenia ; 116.

Number Five; 117. Sacred Lotus; 118. Barberry to Calycanthus

;

Number Three; 119. Buttercups; 120. Exogenous Growth. 121.

Specialization. 122. Motherhood
; the Master-builder.

107. Subdivision I. Calyx-flowers.

—

Calyx usually con-

spicuous; sepals usually con-

nate into a tube, as in the

Cherry (Fig. 5, 5) ; their up-

per par-ts only separate. The
Orders belonging to this

Subdivision which are illus-

trated in the Lessons are

:

The Aralia, which includes

the Ivy (Fig. 92) and the

Rice - paper Shrub (Fig.

225); the Parsley (Fig.

159); the Cactus (Fig. 102);
the Melon, which includes

the SquiHing Cucumber (Fig.

74) and the Bryony (Fig.

184); the Passion-flower

(Fig. 155), which includes

the Papaya (Fig. 237) ; the Evening Primrose, which

includes the WUlow-herb (Fig. 75). In the Melon and
Papaya the flowers are raonopetalous at base, but their

habits and affinities place them here.

108. In this Subdivision are the Loosestrifes, which include the
Pomegranate (Fig. 208) ; the Myrtles, which include the Monkey-pot
(Fig. 156), Brazil-nut (Fig. 201), and Eucalyptus (Fig. 157); the

Fig. 74,—Squirting Cucumber {Ecbalium
agreste) : St., IvB., fls., fi'.
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Rose (Figs. 175, 211), whioli includes the Cherry(Fig. 5, i), the Peach
(Fig. 206), the Strawberry (Fig. 175),

the Dewberry (Fig. 131), the Agrimony
(Fig. 129), the Quince (Fig. 210). The
Pea is here (Fig. 5, e) : her family in-

cludes the Tonka Bean (Fig. 198), Sweet
Pea (Fig. 167, A), Hedysarum (Fig. 197),

Lotus trefoil (Fig. 163), Clover (Fig.

132), Broom (Fig. 166), and Mimosa
(Fig. 130).

109. Subdivision 11. Disk-

flowers.— Tc/rus usually oonspicu-

ous, and called a Disk; often form-
ing a nng or cushion at the base

of the ovary or around it. The
Cashew opens this Subdivision

(Fig. 76) ; here the disk is so large

that it forms the edible part,—the

small pericarp, or true fruit, being

at its apex. In the Cashew Order
is the Sumach (Fig. 138). The pia. 75.-Br., with wb., as., ft.,

of Willow-herb {Epitobmm an-
'gvalifnlium) : 1, separate fl. ; 2, fl.

divided TertiCHlly, showing the
long calyx-tube with the ad-
herent ovary; 3, ad., with tuft
of silky hairs on the chalaza.

Horse-chestnuts (Fig.

192) are in this Sub-

division. Here, too, is

the Vine (Fig. 101).

The Buckthorns are

here : they include the

Christ's-thorn (Fig. 77),

said to be the tree of whose
thorny sterna Our Sav-
iour's crown of thorns was
made. The disk of the

Christ's-thorn (a) widens
around the half-emhedded
ovary, so that the ripe

fruit resembles a head cov-

ered by a low-crowned,
Fig. 76.—Cashew Nut {Anamrdium oceidentale) : broad-brimmed hat. The

br., ivs., ils., fr. French call it Por-ie-

chapeau, Hat-bearer. In the same Order are the Jujube-trees, one
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of which is the famed Lotus shrub of the Lotophagi, or Lotus-eaters,

innocent,' luxurious people who lived on the north coast of

Africa (and the adjacent

islands), between Tunis

and Barca. The Lotus-

jujube is very sweet, and
about the size of a plum.
Homer tells us, in the 9th

Book of the Odyssey,
that the tired ship-

wrecked companions of

Ulysses found the Lotus
fruit so sweet, the Lotus-
eaters and Lotus-land so

charming, they were un-
willing to return to their

own country.

110. The Crowberry
(Fig. 99) is in this Sub-
division. Here too are the

Incense-trees, which in-

clude Myrrh (Kg. 104)

and Frankincense (Fig-

125). Here is the Order
of the Eue (Fig. 188),

which includes the Or-

ange and Lemon (Fig.

127). The Geranium (Fig. 150), which includes the Balsam (Fig. 164).

The Bean-capers, which include the Guaiacum-trees (Fig. 128).

111. Observe that in many Orders of these two Sub-

divisions the iilaments are united into 1, 2, or many sets,

as in the Pea family (Figs. 130, 132, 163, 166) and

Lemon (Fig. 127) ; and that the stamens are often In-

definite; that is, more than 20, and therefore indefinitely

numerous, as in the Cherry (Fig. 5, 5), Mimosa (Fig. 130),

Lemon (Fig. 127).

112. Subdivision III. Bridal-chamber-flowers (Gr.

thalamus, bridal-chamber).

—

Calyx, Corolla, Andrcedum,

and Gynaecium each separate from the others; all, how-

ever, borne on the same torus, as if in a common bridal-

chamber.

Fig. 77.—Br., with Ivs., fls., fr., of Christ's-tliorn

{Paliwua aculecUus) : a, ripe fruit.

The Lime-trees (Fig. 117) open this grand Subdivision ; they are

called Lime in Great Britain, Linden in Germany, Linn in the Southern
U. S., Bass-wood in the Northern U. S. The Chocolate-trees are here

(Fig. 135). The Mallows (Figs. 134, 182), which include the Cotton
(Fig. 10), the Hand-flower (so called because its five stamens simulate
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a hand), which is sacred among the Mexican Indians, and the vener-
able Baobab-tree of Africa, 60 feet in diameter, 100 feet high, and
which lives to the age of 2000 years.

113. The native negroes hold this tree in great reverence, and build
their huts beneath it. Like the rest of its family (Cotton, Hollyhock,
Okra, etc.), it blooms for many weeks; the flowers opening at sunri.se,

blooming for one day, and withering at night,—each day's blooming,
however, being profuse. In the early moi-ning the negroes stand in

silent groups around the tree, which is sleeping, as they think ; as the
large, beautiful, white, pendulous flowers

unfold, swinging like chalices, on their

long peduncles, these simple creatures

greet the tree with the salutation,

" Good-day, sweet lady."

114. A little higher in this Sub-
division are the great Borneo
Camphor-trees (401). The Ca-

mellias are here also ; they include

the Tea (Fig. 78).

115. The Mangosteens, also ; they in-

clude the Gamboge-tree (Fig. 169). The
Tamarisk (Fig. 119) is here; the Pink
(Pig. 174, A) ; the Polygala (Fig. 185)

;

the Arnotta (Fig. 199) ; the Violet (Fig.

204, D, E) ; the Sundew (Fig. 112) ; the

Mignonette (Fig. 122) ; the Caper (Fig.

177) ; the Mustards (Fig. 162), in-

cluding the "Wall-flower and Shepherd's
Purse (Fig. 200) ; the Bleeding - heart

(Fig. 124) ; the Poppies (Figs. "181, C,

197, E) ; the Sarracenias (Fig. 114).
' " \ a I

.pi^ 78.—Tea {Thm Sinensis)

:

_ ^^, ,
^ n t

branch with Ivs. and fls.

116. Observe that the floral

number Five, or some multiple of it, still prevails, and that

the floral parts incline to be more and more distinct and free.

The floral number is rarely two, or a multiple of two, as in

the Evening Primroses (Fig. 75), Mustards (Fig. 162),

Bleeding-hearts (Fig. 1 24), Poppies.

117. Next come the Water-Lilies ; they include the sacred

Indian Lotus (Fig. 79), which is figured in the painting

and architecture of both India and Egypt. It is the most

highly differentiated flower yet discovered.

All its floral parts are distinct and free, including the ovaries (Fig.

79, A), and these are 1-celled and 1-seeded (B) ; the seed (C) is with-

out perisperm, consisting of 2 fleshy cotyledons and a plumule of 2

e 6* '
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Fig. 79—Plants, with Ivs. nnd fls , of Indian Lotus (A'ctara-
hivtm speciostim) : A, ripe fruit, consisting of the top-shaped
torus with many separate 1-seeded fruits (nuts) embedded in
its top. B, separate nut. C, same opened, showing the
2 large cup-shaped cot.vledons and the green leafy plumule
between them. All reduced.

large green leaves, with a leaf-bud between them, thus being almost
viviparous (126). The fruity torus (A), which is supplied with
nourishing juices,

detaches itself from
its peduncle at ma-
t u r i t y and floats

away to found a new
colony. Meanwhile
the nuts sprout, still

feeding on this nour-
ishing mother

; so

that by the time she
reaches a barrier of

the mud in which
the plant delights,

her young ones are

ready to separate
from her and begin
an independent ex-
istence. The na-
ture-loving Hindoo
no doubt had dis-

cerned this high
character, preserved
perhaps through
millions of years ; for fresh-water plants keep their habits and features

almost unchanged. And this is

probably the reason why the Lo-
tus Lily became the Eastern
emblem of Creation and Ma-
ternity.

The Yonquapene {Nelumbium
luteum) of our Southern States,

introduced also into some North-
ern localities, is twin-sister to the
Eastern Lotus. The great Vic-
toria Lily of South America also

belongs in this Order.

118. The Barberry (Fig.

5, 3) is in this Subdivis-

ion. Here is the Custard

Apple (Fig. 80); the Nut-
meg (Fig. 196); the Mag-
nolia (Fig. 133); the Caly-

canthus (Fig. 176). The
floral number is in these Orders Three, or some multiple

of three ; whilst the parts incline still more to be distinct

and free.

Fio. 80.—Br., with Ivs. and fr, of Sour
Sop {Anona mvjricaia) ; fruit, veit. sec.
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119. The Buttermps (Fig. 9, i, 3) stand at the head of
this Subdivision, and of course at the head of the flower-

kingdom ; they include the Columbine (Fig. 154) and Cle-

matis (Book-cover, side).

In this Order (with the exception of the ovaries in Nigella) all the
floral parts are distinct and free (Pig. 9, 3). Many of the plants are

marshy or aquatic in habit; and these ("Water Crowfoot, etc.) singu-
larly resemble the Water-Plantains in Endogens ; except that they are

exogenous, and their floral number is Pive. The May-apple (in the
Barberry family) and the Magnolia have their floral parts in threes ; and
they r.esemble the Lilies in the appearance of their petals. These
Orders, therefore, seem to be a sort of link between the two Sub-classes

Endogens and Exogens. But we must remember that "classification

is a net-work, not a chain," as the botanist Robert Brown has said.

120. Exogenous Growth.—The
embryo here has two cotyledons,

which are opposite. The leaves

are either opposite, alternate, or

whorled ; they are net-veined (Fig.

74). The stem is differentiated

into pith, wood, and bark (Fig.

81) ; its increase is by concentric

layers of wood-bundles around a
central pith. The pith is purely _
cellular. The newest WOOCZ is al- rio.81.—TiansverBe section of an,.1,1 1 i 1 p exogenons tree 9 years old; with
ways outside the last layer or central pith, 9 wooa-circies, 1 for

wood-bundles, and for this reason ZXlli.'
"'"' ''^'''-'="'=''= °"'"'*°

the growth is called exogenous

(outside growth). The bark is distinctly differentiated from
the wood ; its newest growth is outside the wood but inside

the other layers of bark. (The stem and its action are

treated in the Lessons in Part Second, Phytotomy.) Ob-
serve these characteristics

:

I. Covered Seeds.—Embryo with radicle, plumule, and

2 opposite cotyledons, with the plumule between them.

II. Flowers with perfect pistils and stamens; perianth

sometimes wanting, but usually conspicuous and differen-

tiated into calyx and corolla.

Ill Floral parts quinary—Five, or some multiple of five

(Fig. 82, 6) ; rarely two, or some multiple of two (Fig. 82,
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a) ; rarely three, or some multiple of three (May-apple,

Magnolia, Fig. 133).

IV. Leaves net-veiued (Fig. >y^ <> _x v / r ^ %^
74); rarely parallel-veined or /f ^.^^ J \ / // '(em>.o

ribbed (Gentian, Fig. 116;
Plantain, Fig. 136).

V. Growth exogenous.
CI, 1

, /TT,. p-ox FiQ. 82.—a, diagram of fl. of Heath
Otem solvent (-Clg. VO). rEnm, UlraUx); b, ditto of Stonecrop

(Bedum pulchellum).

121. Specialization.—Looking from the Lotus Lily and the Butter-
cup as types of highest floral development in Exogeus, it is both in-

teresting and instructive to see here, as in Endogens, how the various
types have developed on the one hand and specialized their parts on
the other ; until from the great Creamnut-tree of South America, in

which a single flower develops 4800 stamens, we see the Sunflowers
(Fig. 142) so specialized that their little flowers (called florets) are in

close heads, with each fruit (Eig. 142, b) an akaine; the Oaks (Fig. 66)
with apetalous flowers ; the Mistletoe (Pig. 65) with its seed reduced to

the nucleus.

122. Motherhood. The master-builder.—The process of life, through
all its gradations, from the simplest to the most complex forms, whether
of plant or animal, is the same as in the Ked Snow,—hirth and devel-

opment from a mother-cell. And just as in the animal activities, so it

is with the plant ; every part—root, stem, leaf, and flower—is concerned
in the growth of this expectant mother and subservient to her. The
protoplasm creates cell after cell, which it sends out to gather materials
for the bridal-chamber of the pistil. These skilful artisans frame the
torus like a royal couch ; they deck it with petals and sepals which no
Eastern loom can imitate. They attend in state on the embryo-
daughter

; they bring the food she needs, they take away the refuse

that might harm her. Day by day they shape the cotyledons into a
cradle, and canopy it with the curtains of the seed-coats ; they make
wood-flbre for the pericarp, and build its strong walls to shield her
from danger. When the seed is planted and the warm earth quickens
the embryo into active life, the protoplasm stirs again in all the cells

;

the radicle with its delicate point pierces the seed-coats, and by an un-
erring instinct descends into the ground ; the plumule ascends and un-
furls its leafy banner in the air. The Dragon-tree, which sprouted
before Babylon was built ; the Californian Pine, contemporary with the
Psalmist David ; the Baobab, which swung thfe censers of its great
white flowers in the days of the Caesars,—all"these are the work of this

busy little atom. Unresting, unerring, it builds cell after cell, chamber
after chamber, adorned with sculpture and garniture ; it poises them
so delicately that the lightest breeze can stir them, yet fixes them so

firmly that man is made ashamed even of his Pyramids.
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LESSON XIII.

FOSSILS AND THEIR TEACHINGS.

123-125. Earth development. 126. Animal Kingdom. 127. Life-
less Time. 128. Ancient Time. 129. Silurian: Thallogens, In-
vertebrates ; Acrogens, Fishes. 130. Devonian: Gymnosperms, Fishes,
Insects. 131. Carhoniferous : Tree-Ferns, Horsetails, Club-Mosses.
182. Middle Time. 133. TViressic ararf Jwrassic .• Cycads, Endogens,
Reptiles, Reptilian Birds, Pouched Mammals. 134. Cretaceous : Exo-
gens, Wader-Birds. 135. Modekn Time. 186. Tertiary: Modern
Plants and Animals. 137-140. Quaternary: Man. 141. Natural
Selection.

123. "In the beginning the earth was without form and void,"—

a

chaotic nebulous mass (supposed to have been 800,000 times its present

size), which was slowly condensed into a liquid ball of molten minerals.

As its surface cooled, a rocky crust was formed ; this, on account of

commotions within the mass, was thrust up and folded in various ways.

The vapors became seas ; these seas wore away the surface of the first

rocks and formed layers ; upheavals and depressions made lakes and
rivers; finer deposits made soil. The ci-ust of the earth, the best geolo-

gists presume, has an average thickness of 25 miles,—less than ^^ of

its diameter, and thinner in comparison than an egg-shell.

124. Earih^development has four divisions of Time (see Table facing

Lesson XIII.)

:

/. lAfeless Time, or Azoic (Gr. re, wanting, zoe, life). Without
plants or animals.

//. Ancient Time, or Palaeozoic (Gr. palaios, ancient). Plants and
animals prefiguring modern types but diflferent from them.

///. Middle Time, or Mesozoic (Gr. rnesos, middle). Plants and
animals more like modern types.

IV. Modern Time, or Cenozoic (Gr. kainos, modern). Plants and
animals as they are to-day.

125. Giving to each period its relative age as counted from the time

required to make modern deposits of stone, mud, etc., the proportion

is 4, 12, 3, 1. The age of the earth is reckoned to be 60 millions of

years. We have, then, for Lifeless Time 12 millions ;
Ancient Time,

36 millions ; Middle Time, 9 millions ;
Modern Time, 3 millions.

126. The Animal Kingdom (Zoology), like Botany, has two Series :

Series I. Invertebrates, without spinal column. Reproduction

single, dual, alternate. Multiplication by gemmation (producing

gems or oflFsliOots). Four classes :

.1. Protozoa (Numraulites, Sea-Jelly) ; as simple as protophytes.

2. Radiates (Sea-Fir, Star-fish, Coral)
;
plant-like.

3. Mollushs (Oyster, Clam, Snail, Cuttle-fish) ; soft-bodied.

4. Articulates (Worm, Crab, Insect)
;
jointed.
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Series II.— Vertebrates, with spinal column
;
producing eggs. Ke-

production by fertilization. Five classes

:

1. Fishes (Herring, Salmpn, Cod, Shark).
'

2. Amphibians (Salamander, Mud-Eel,
Frog).

3. Reptiles (Turtle, Snake, Lizard, Alli-

gator).

4. Birds (Goose, Ostrich, Parrot).

Oviparous
;
young de-

veloped in the egg after

it separates from the

mother.

5. Mammals (Opossum, Sloth, "Whale,

Oat, Kat, Bat, Mole, Monkey, Man).

Viviparous
;
young

developed in the egg in

the mother's body, and
suckled by the mother
after birth.

187. Lifeless Time. Though the layers of later periods are placed in

regular succession, the Lifeless, or Azoic rocks (sometimes called

Archcean)i have been thrust up at various times by internal commo-
tions, and are seen at the surface in Norway, Sweden, Bohemia, and
Scotland. They are remarkably exhibited in North America, especially

in Canada (called the Laurentian rooks, from the river St. Lawrence),
and extending along the Allegheny and Blue Ridge ranges to Ala-
bama ; also in the Kocky Mountains. America is indeed the Old
World rather than the New. Some of her living quadrupeds (Opos-

sum, Sloth) and one of her races of men (Esquimaux) are found
elsewhere only in fossils.

138. Ancient Time has four periods

:

1. Silurian (L. Silures, the Welsh), because these rocks abound in

Wales.
2 Devonian, from Devon, England ; sometimes called Old Eed

Sandstone.

3. Carboniferous, from the abundance of its coal-measures.

4. Permian, from Perm, in Russia.

-- B

Fia. 83.—A, Pidteorliftrda minor, seaweed, fossil, Scotland. B, Oldhamia anliqua,
animal, fossil, Ireland.

129. In the Lower Silurian (see Table) are the first authentic fossils.

The plants are Thallogens ; one of them is a Seavjeed (Fig. 83, A),
resembling the I)ead-Man's-Rope of our own time (Book-cover, front).

Another is an Invertebrate animal, also marine, like our Sea-Fir (Fig.

88, B). In the Upper Silurian land plants appear; AcRoaaifS,

—

Ferns
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and Club-Mosses. Vertebrates, too, are here,—KsAes resembling the
Shark and Sturgeon.

130. In the Devonian Desmids abound ; Perns and Club-Mosses In-
crease. Gymnosperms appear,—trees resembling the Pines. Fishes
so abound that this is called the Age
of Fishes. Insects appear. At the
close of the Devonian period New
York State arose above the seas.

131. The Ghrboniferous, period ex-
hibits the most magnificent vegetation
the earth has ever known During
this time Nature produced and stored

up her supply of coal for man, "al-

though he was not to appear for mil-
lions of years. More than half the
plants that make our coal-measures
ai-e fossil ferns. The Tree -Ferns,
Horsetails, and Club - Mosses were
giants. One of the Club-Mosses, the
Lepidodendron (Fig. 84), was more

Fig. 84.—Fragment of fossil iepi-

dodenfh-on; leaf-scara spirally ar-

ranged.

than 60 feet high and 4 feet in

diameter. The Sigillaria (Fig.

85), allied to the Club-Moss,
prophesied the Cycas.
Ancient Time, through all

its periods, shows slow growth,
great quiet, and mild, uniform
temperature. At its close tre-

mendous geologic convulsions
took place, and the extermina-
tion of life was complete. The
Appalachian Mountain chain

rose above the seas from New
York to Alabama; the Ural
chain in Europe.

132. Middle Time has three periods :

1. Triassic (L. trias, three), rooks sometimes in three layers.

2. Jurassic, from the Jura Alps.

3. Cretaceous (L. creta, chalk), from the chalk-beds of Europe.

133. In the Triassic and Jurassic periods Club-Mosses and Perns di-

minish to their present size and number. The Cycads reach their

greatest size, and exceed all other plants in number. Pines increase.

ENnoaENS appear,—Lilies, Grasses, Pond-weeds, and Screw-Pines.

Reptiles abound ; flying dragons, more hideous than the fabled one

slain by St. George. Insects come in. Birds appear, but with jointed,

long tails, like the tail of a lizard (though richly feathered), and

claws on their wings, like those on the Bat's. Mammals, bearing

Fig. 85.—Boots and part of stem of
Sigillaria: stem fluted, and marked with seal-

like scales.
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their young in a pouch (like the Opossum), come in. At the close of

the Jurassic period the Sierra Nevada, Wahsatch, and Humboldt
Mountains were thrust up in North America. Europe was still an
archipelago ; eastern and southeastern England was still submerged.

134. In the Cretaceous period Diatoms and Desmids abound. Palms
increase. Exoqbns appear,—fossil leaves of the Oak, Poplar, Beech,

Willow, Dogwood, Sassafras, and Tulip-tree. Huge reptiles continue;

Middle Time is called the Age of Reptiles. The birds resemble Cor-

morants and Waders
;
but their teeth are pointed, like a' reptile's.

The climate of the world was still mild. At the close of this period

disturbances occurred, and life was again exterminated. The Rocky
Mountain region arose above the seas and became a level plateau. But
the Gulf of Mexico still extended to the mouth of the Ohio Kiver, and
covered the whole area east of the Kocky Mountain plateau as far as

the Arctic Circle,

135. Modern Time has two periods

:

1. Tertiary, or Third, so called because Lifeless Time was once

called Primary, Ancient and Middle Time Secondary

;

2. Quaternary, or Fourth, sometimes called Kecent.

136. In the Tertiary Diatoms still abound. Perns and Pines sink to

their present proportions. Exogens appear very nearly as they are to-

day. The Butterfly and Bee
come in with the flowers ; we
see them embalmed in Amber
(Fig. 86), which is the fossil

resin of some coniferous tree.

The strange animals disap-

pear; the higher Mammals
come In,—the Whale, Horse,

Hog, Elephant, Ox ; the Ter-

tiary is the Age of Mammals.
The Pheasant and Wood-
peckej, the Wildcat and Deer,

appear in the woods. The
Monkey is their comrade, and
grins at us with an ancestral

familiarity that cuts down
our self-conceit. The earth still preserved a mean temperature of 48°

Fahrenheit. At the close of this period there was another upheaval.

The Pyrenees, Alps, and Carpathian Mountains were made in Europe;

the Himalayas in Asia ; the Eocky Mountain plateau was thrust up
into its present line of mountains. But the Gulf of Mexico still ex-

tended to the mouth of the Ohio Kiver ; Florida and the Atlantic States

were submerged as far as New York.
137. The Quaternary is the Age of Man. It has three periods

:

1. Glacial, in which moving glaciers in high latitudes modified the

surfaces of continents

;

2. Cham.plain, in which the ice passed away and coast deposits were

formed

;

3. Recent, or Terrace, in which the land was raised approximately

to its present level.

138. In the Glacial and Champlain periods Man is first seen as a

Fia. 86.—Amber, with remains of fossil insects.
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fossil skeleton in Belgium
; a cave-dweller, willi rude stone implements

beside him ; low-browed, short in stature, a hunter and fisher, as the
bones attest which are associated with him ; this, therefore, is his Palae-
olithic (Old-Stone) Age. The Esquimaux are considered his lineal
descendants. At the close of the Champlain period a higher type ap-
pears in the south of Prance ; still a cave-dweller, but of larger stature
and brain

;
he has better stone implements, and others of horn, bone,

and ivory, elegantly carved with the figures of animals. The bones of
the Eeindeer are associated with him ; this is his Reindeer Age. After
a second glacial period, which occurred in Europe, the Recent Period
comes in, and a still higher type appears in the Denmarlc skeletons,

—

a farmer and herdsman, with handsome stone implements and vessels

of pottery. He understood spinning and weaving ; was to some extent
an engineer, for in Great Britain he excavated galleries in the chalk-
beds to extract ilints, which he converted into weapons and tools. He
believed in a future state; the pottery, arrow-heads, etc., found in his

graves were evidently placed there for the use of the dead. This is his
Neolithic Age (New Stone). The Lapps in Northern Europe, the
handsome Basques in the south of France, the small, dark Welshman
and Irishman of West Ireland, are considered his descendants. To the
latter part of this period the Lake-dwellers of Switzerland belong ; they
used bronze instruments as well as stone ; theirs is therefore the Bronze
Age.

139. Of man's antiquity, as compared with historical annals, the geo-
logic records afford every proof; the best scientific authorities agree

that he appeared first at least sixty thousand years ago. Yet geology
teaches us that he is the latest born of living creatures. We see, there-

fore, that the fossil Bible under our feet and the written Bible which is

our rule of life tell the same story of Creation.

140. Both plant and animal types are still dying out, as in former
ages. The Horsetails and Oycads are few and diminishing. The Auk,
a bird of Northern seas, has become extinct within forty years. The
Esquimaux and Lapps are decreasing.

141. Natural Selection.—In the midst of all the geologic, glacial,

and climatic changes, certain types of both plants and animals have
adapted themselves by specialization to the needs of their " environ-

ments" or surroundings. We have examples in the Grasses and Lilies

in Endogens ; in the Mistletoe, Oak, and Sunflower family in Exogens.

These seem to have been selected by nature as the fittest to survive.

Hence we have the two famous phrases of Mr. Darwin,

—

Natural

Selection and Survival of the Fittest.
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PART SECOND.—PHYSIOLOGY.

LESSON XIV.

PvOOT AND SUBTEEEANBAN STEM.

142. The Eoot: 143. Axial; 144. Inaxial ; 145. Tuberous. 146.

Air-plants. 147. Adventitious Roots. 148. Parasites. 149, 150. The
Stem: 151. Bulb; 152. Corm ; 153. Ehizome; 154. Tuber.

142. The Root is the organ of absorption. It imbibes

food materials, which it sends up to the stem and leaves

;

there they are

digested into

food and sent

back to be
stored both as

food and struc-

ture in the
stem and root.

Roots are of

two kinds,'
Axial and In-

axial.

143. The
Axial root
has a strong

central root,

called Tap-root; it

characterizes Ex o -

gens. It has four

forms,— Conical,
¥io. ST.—St., with rinrrot, • Villiform or Tio. 88.—a, Butterwort (Pin-

lvs.audfls.,of Mexi-
'-'arror, J^ anjorril, m

g„icula vulgaris) ; b, Beva.T^1^ &.

can .Jalap (Bcoganium Spmdlc-shaped, Kad-
pwga),a,ioo.

.^j^ _ Napiform, or turnip-shaped. Jalap

(Fig. 87) ; Ramose, or branching, Butterwort (Fig. 88).

144. Inaxial roots have no tap-root, on account of the

early decay of the radicle. They characterize Endogens,
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but are found also in some Exogens,—the Sweet Potato,

Dahlia, Peony, etc. They
are Fibrous (thread-like)

in the Grasses (Figs. 6,

57) ; Tuberous, or tuber-

like, in the Yam (Fig.

89) and Sweet Potato.

145, Tuberous roots are

distinguishable from the true

tuber in being without buds,

or Eyes ; they develop leaves

and stems only from the ex-

tremity. (Compare Pigs.
89 and 95.) They are

Coralline, like coral, in the

Coral-root Orchid

;

Fasciculate, bundled, in the

Asphodel (Fig. 56)

;

Filipendulous, hanging sep-

arately at the end of a long

Fio. 89.—Kt., St., with IvB. and fls., of Yam fibre, in the Dropwort

;

(Dwscorea aativa) of West Indies and Southern JMonilifoTTn, necklace-like,
States. Lts. do not show the ribs plainly enough.

];]je a string of beads, in the

Pelargonium and Ipecac (Fig.

90).

146. Air-Plants, or Epiphytes
(Gr. epi, upon, phyton, plant), do
not grow in the ground, but rest

upon other plants, and draw their

food from the air. They are

chiefly of the Orchis and Pine-
Apple Orders, growing in warm,
moist climates. The Magnolia
Orchis

(
F.pidendron) and Spanish,

or Florida, Moss [Tillandsia) are

examples. In these the roots serve

the same purpose as in other

plants,—support and absorption.

147. Adventitious, or Sec-
ondary Roots will spring from
any part of the stem if it be
favorably placed. We see this

in cuttings and slips. The In-
dian Corn and Sugar-Cane send
out secondary roots from several

joints near the ground ; the Mangrove of our Southern States sends
them out in such size and abundance that it gets its generic name-^
Rhizophora, Koot-bearer— from them. The Banyan (Fig. 91) sends
them down from its wide branches, making a miniature forest; one

Fig. 90.—Rt., St., and Ivs. of Ipecac {Ch-ph-

aelis IpecoGimnha) of Brazil.
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tree often has 300 of these root-props, which enable its branches to ex-

t e n d until they
cover a space 2000 . '^S^'*S|
feet in diameter,— ' t"";?*"

large enough to

shelter 7000 men.
Other adventitious

roots are seen in

the Imj (Fig. 92),

Trumpet Flower,
and Poison Su-
mach. These serve

as supports to the

plant in climbing.

148. Parasites,
as we know (51),
not only rest, hut
feed upon other
plants. The roots

of the Bafflesia

(Fig. 68) and the
Mistletoe (Fig. 65)

KiQ. 91.—Banyan-trees {Ficus iudica) of Eust India.

penetrate into the wood of the host, and become
so incorporated as to seem a part of it. Usually, however, parasitic

roots strike through the bark only far enough to reach the sap between
the bark and wood of the host. The Dodder (Fig. 93) is one of our

common parasites. The plant springs

from a seed in the ground ; then, climb-

ing to some other plant,—Flax, Clover,

Alder, etc.,—it sends out adventitious

roots, which penetrate the bark of the

host. The first root perishes soon ; and
the Dodder lives entirely upon its host,

twining its pale, leafless, amber threads

so tightly that it has the name Love-
Vine, or Love-Cord, in the South. The
Banyan, like the Dodder, is parasitic

from choice. It rarely vegetates in the

ground, but chooses the crown of the

palm-tree, where its seeds are left by
birds. Here it sprouts, and sends roots

to the ground, which at the same time
embrace the nursing palm and literally

suck its life away.

149. The Stem is the organ of

circulation. It bears buds,

leaves, branches, flowers. Even
acaulescent plants (those without

a caulis, or stem, like the Butterwort, Fig. 88) have a

short suppressed stem at the surface of the soil ; their leaves

are called Radical—root leiaves—because this stem is so

Fid. 92. Ivy {Hedera Helix)
;
plants

entire.
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short it seems a part of the root,

the leaves spring are called

Nodes (L. nodus, knot) ; the

spaces between the nodes are

Internodes (Fig. 93). The buds
are usually in the aadl of the

leaf; that is, at the base of the

leaf or leaf-stalk, at its upper
face. There is a bud also at

the apex of the stem ; this is

the Terminal bud; the other

buds are Axillary, or Lateral.

150. Steins are Subteiranean

(L. sub, under, terra, earth) and
Superterranean (L. super,
above). Subterranean stems

include the Bulb, Corm, Rhi-
zome, Tuber.

The points from which

Via. 93.—Flax Dodder (CSucu/aBpai-
num) on clover ; fls. clustered.

151. The Bulb is a suppressed sub-

terranean stem, with many nodes,

bearing fleshy leaves in the form of scales or of coats. The Lily bulb
is Scaly. The Onion (Fig. 94) is Tunicated, or Coated (L. tunica, coat)

;

the central part representing the stem is hemispherical. Each scale

of the Lily, or tunic (coat) of the Onion, may
pi-oduce a bud or a bulb in its axil.

152. The Corm is bulb-like, with many nodes,

but few scales, and these quite small, as in the
Cyclamen (Pig. 245).

153. The Rhizom.e, or Root-stock, is usually
fleshy, and always developed in length ; it may
be prostrate, erect, or

creeping. It has
many nodes and
scales, usually smaller

than those of the

corm. When abrupt
at the lower end it

is called Prcernorse, or

Bitten, as in Solo-

mon 's-Seal and Cala-

mus-Plag. The Ehi-
zome of the Common Ginger (Pig. 151) furnishes the ginger of com-
merce.

154. The Tuber is solid, fleshy, with many nodes ; but the scales

are so small that the naked bud looks like and is called an Eye. The
Jerusalem Artichoke (Pig. 95) and Irish Potato are examples.

7*

Fig. 94.—Vertical sec-

tion of Onion (AUium
cepct) : ij suppressed subt.

stem.
Fig. 95.—Jenisalem Artichoke

{HelianthuB tvbei-osm).
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LESSON XV.

UPPER (SUPERTEKKANEAN) STEM.

155, 156. Stem growth and names. 157. Herbs. 158. Shrubs and
Trees. 159. Descriptive terms. 160. Climatic changes. 161. Age.
162. Monocarpic Plants. 163. Tree Forms. 164. Stem Habits. 165.

Lianes, Lianas. 166. The term Vine. 167. Triangular and Square
Stems. 168. Fleshy Stems. 169. Branches. 170. Transformations.
171. Spines, Thorns, Tendrils. 172. Prickles and Hairs.

155. Stems, as to manner of growth, are, as we know,
Simple in Aorogens and Endogens,—Tree-Fern, Grass-tree

\W/\[m , I /^ -^^tt.'^--^^-i=ism: -. Excurrent in

Gymnosperms,—
Pines (Fig. 97);
Solvent in Exo-
gens,— Plane-
tree (Fig. 98).

They are named as

follows

:

Caudex, the stem
of Ferns (Acrogens)

;

Oidm, the stem of

Grasses (Endogens)

;

Stipe, the stem of

Palms (Endogens)

;

Stem, the general

name of herbaceous

and woody climbers,

bushes, and shrubs

;

Trunk, the body
of trees in Gymno-

sperms and Bxogens, but applied also to Endogens and Aerogens.

156. Plants as to age, texture, and form are classed as

Herbs, Shrubs, Trees.

157. Herbs (except the grasses) have soft stems. They
include

Annuals, that sprout, bloom, bear fruit, and die within

Flu. 96.—GrasB-tree, Black Boy {jratdlifm-lKza haatUis), of
Australia ; 8t. 6 to 10 ft. high.
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the year, sometimes in a few weeks : Indian Corn, Morning-
Glory

;

Biennials, that sprout and
grow the first year ; bloom,

bear fruit, and die the second

year : Radish, Canterbury
Bell;

Perennial herbs, with roots

that live many years, but

stems that die annually

:

Butterwort, Catchfly.

158. Shrubs and Trees are

perennial throughout. Their

stems are hard and ligneous

(woody).

A Shrub has no stout trunk,
and is from 4 inches to many feet

in height: Heath (Fig. 72), Crow-
herry (Fig. 99), Eose, Lilac, Vine
(Fig". 101). A Tree has a trunk,
and is from 10 to 400 feet high.
The Peach, Almond, Crepe-Myr-
tle are small trees, 10 to 30 feet

high. The Oak, Sycamore, Plane,
(Fig. 98), and Magnolia are large,

60 to 120 feet high. The California

Pines (Fig. 97) and the Eucalyp-
tus of Australia are gigantic, 150
to 300 feet high ; the Eucalyptus sometimes 400 feet'.

159. Tlie following descriptive terms are used

:

Arboreous, proper trees ; Arborescent, large shrubs, small trees

;

Frutesceni, ordinary shrubs ; Herbaceous, plants that die entirely or
down to the ground each year; Suffrutescent, perennials slightly

woody at base, herbaceous above. Suffruticose, perennials quite woody
at base, herbaceous above.

160. Climate often makes changes in these conditions. The Castor-
Oil Plant is a perennial tree in the tropics ; in Tennessee it is tree-like,

but suffruticose ; in the Northern States it is an aunual.

161. Age is usually proportioned to the size and quality

of the stem. Bushes and Shrubs live from 5 to 15 years.

The Peach lives 12 to 15 years in perfection ; the Apple,

30; the Chestnut, 600; the Oak, 1500; the Olive and

Baobab, 2000 ; the Pines, 3000 ; the Grass-tree (Fig. 96)

and Dragon's Blood (both Endogens) live 4000 years. The

" The Three Graces,

(SegwJia gigantea).

., 300 feet high.
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primitive types—Gymnogens and Endogens—live longest

;

a character resulting, doubtless, from the needs of their

former geological

conditions.

162. Monocarpic
Plant s.— Perennials,

after a few years'
growth , usually bear
flowers and fruit an-
nually until they die

of old age. Among
Endogens, however,
and especially in the
Amaryllis Order, we
find Monocarpic, or
Once-fruiting plants.
The giant Fourcroya
of South America is

an example. The stem
is 400 years attaining

its full growth, a height
of 60 feet. Then it sud-
denly sends up a
branching flower-stalk

Fig. 98.—Plaue-tiee, or Sycamore {PUUanm orienlutu).

(panicle), which in 6 weeks reaches a height of 40 feet, with correspond-
ing dimensions, and bearing 20,000 lilies.

In a few weeks more the fruit ripens, and
then the whole plant dies. The Agave
(Pig. 115) is also monocarpic. It is called

Century Plant for this reason ; but the
plants bloom at the age of 20, 40, or 50
years.

163. Trees, as to form, are

Drooping, with branches (and sometimes
trunks) declined: Weeping Willow, Birch

;

Fastigiate, with small, erect branches, par-
allel to the trunk ; Lomhardy Poplar

;

Round-headed, with solvent trunks and
nearly equal branches : Plane (Fig. 98)

;

Spire-topped, with exourrent trunks and
tapering branches : Pines (Pig. 97).

164. Stems, as to habit, are

Ascending, Assurgent, when they rise ob-
liquely, as in Polygala (Pig. 185) ; Caespi-

tose, when in turfy patches like the Mosses
;

Declined, bent on one side : Judas-Tree

;

Decumbent, at base erect, but the stem ,J^°-i!!Cv™T?J7„&r
__ . . '.,-, ... T> 1. T^-j- i«wn nigrum) plant entire: 6,
prostrate Without rooting : Easpberry ; /)i/- ft. cut open • c, flower.

fuse, loosely spreading : Raspberry ; Pro-
cumbent, Prostrate, Trailing, lying flat on the ground without
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rooting: Crowberry ; Repent
(Creeping), prostrate and rooting :

White Clover, Ivy ; Sarmenta-
ceous, Sarmeniose, with long,

flexible twigs : Wistaria ; Scan-_

dent, climbing other plants or ob-
jects. The Wistaria climbs by
coiling the ends of its sarmentose
twigs ; the Vine, by tendrils ; the
Virginia Creeper, by tendrils,

which it converts at will into

rootlets or holdfasts, thus be-
coming a true creeper. The Cle-

matis makes tendrils of its leaf-

stalks. Some plants climb by
twining the stem, like the Morn-
ing-Glory and Hop ; these are
called Voluble.

165. Liana (Sp. lee-ah-na) and
liane (Fr. lee-ahn), words mean-
ing a rope or cord, are the names
given to all tropical climbers, but
especially to such as are woody
(Pig. 100). These names have

rio. 100.—Tropical Lianas.

long been adopted into the

English language, and sup-
ply a very great need. The
Wrightia, already mentioned
(lOlT; the Vani'lla Orchid

;

the liattan Palm ; the Smi-
lax

;
the Yellow Jessamine

;

the Virginia Creeper ; the

Wistaria ; the Vine, are rep-

resentative lianas (Fig. 101).

166. .The term" Fime should
never be used to describe

scandent or running stems.

Vine is a generic name, like

Eose, Lily, etc. We might
as well say the Oummber
Rose, the Madeira Rose, as

to say the Cucumber-Vine,
the Madeira-Vine. The Cu-
cumber is a running plant;

the Madeira flower is a
twining plant ; these are in

no sense vines. Vine (which
means wine in Greek and Latin, whence the word is derived) is the name
of the woody climber that produces grapes. The name is misapplied

/

101,—Wine-bearing Vine (Vitis vinifera);

branch with tendrils, leares, and fruit; separate
cluster (thyrse) of fla. and 2 separate staniens;
sep.'fl. with ovary and 5 stamens; sep. corolla

with 5 petals coherent at top.
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Fig. 102,—Cochineal Cactus (Opttniia

eochiniUifera)y with cochineal insects.

to other plants only in the United

States and iii some few localities in

England. Climber is a correct term

for all scandent stems ; runner, for all

that trail or run.

167. Stems are usually cylindrical

;

but in the Sedges they "are triangular

(triquetrous) ; in the Mint Order they

are square.

168. Fleshy Stems characterize the

Cactus Order. They are usually leaf-

less ; the green skin—there is no de-

veloped bark—serving the purpose

of leaves. In the Prickly Pear (Pig.

102) the thick, jointed stems simulate

leaves ; the true leaves are minute

scales, with bristles in their axils. In

the tree cacti the stems are tall and
columnar. Other fleshy stems are

seen in the Stapelia, the Tortoise-

Plant, and some Euphorbias. Growth
like this, no matter in what part of the

plant it occurs, is called Anomalous

(Grr. irregular) , because it departs from

established order.

169. Branches usually spring from

buds in the leaf-axils (nodes) of the

stem. They are Runners when pros-

trate and rooting only at the end,

—

Strawberry; Suckers when arising

from subterranean stems,—Rose, As-
pen ; Stolons when they are decum-
bent suckers, taking root where they

touch the soil,—Gooseberry.

170. Transformations.—In the
Butchers' Broom (Pig. 103), the so-

called leaves are branches expanded
into leafy shapes, each tiny spiny-

tipped ''leaf" bearing a litiile white
flower in its centre, which becomes a

red berry nearly as large as the leaf.

The leaves of the Asparagus and of

the "Smilax" (Myrsiphyllum) of the

greenhouses are also transformed

branches. In all these plants the

true leaves are small scales ; they are

well seen in young asparagus-shoots

Some botanists regard these leaves as

transformed peduncles, and term this

form of inflorescence Epiphyllous (Gr. epi, upon, phyllon, leaf).

171. Spines, Thorns, Tendrils, are transformations. When trans-

formed branches they are part of the wood, and remain so after the

Fig. 103.

—

a. Butchers' Broom (Rus-

cua aculeatus) ; 6, fruit ; c, sd. ; d, fl.
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bark is removed ; as in the tendrils

of the Vine
(Fig. 101),

and .the

Spines and
Thorns

of the

Myrrh
(Fig.

04), the
Hawthorn,
etc. "When

transformed
leaves, they
come oif

with the
bark, as in

the spines

of the Lo-
cust, the
thorns of

the E. o s e,

the tendrils

of the Cle-

matis and
Pea.

Fig. 104.—Myrrh (Bal-

samodendron rmjrrha) ; br.

with Itb., fls., spines.

172. Prickles and
Hairs belong to the

epidermis, or skin,

of the bark and leaf.

They are often strong

and sharp, as in the

Teasel (Fig. 105),

the Prickly Pear,

and Thistle. Hairs
are varied in form
and texture (Fig.

106); they are among
the most interesting

objects of the mi-
croscope ; and they
have given rise to

most of the poetical

terms which describe

leaf-surface, as we
shall see in Lesson
XVIII.

Fio. 106.—Fuller's
fulloniim).

Teasel {Dipea^us

Fig, 106.—Hairs of Plants : 1, Delphinium pinnatijidwm, X
200diam.; 2, Anchuaa criapa^Y. 200diaiD.; 3, scale-like, from
sd. of Cohcea seandens, X 50 diam. ; 4, stellate, If. of Hedera
Belix, X 100 diam. ; 5, branched, Yerhascam Thopsus^ X 25
diam. ; 6, stellate, Alysmm, X ^^ diam. ; 7, horizontal,

stalked, .Grevillea lUhidophylla^ X ^^ diam. ; 8, annulated,
from sd. of Buellia formoBa^ in water, X 50 diam. ; 8 a, de-
tached cell-wall of same, X 200 diam, ; 9, glandular, Bryonia
alba, X 50 diam. ; 10, from sd. of Salvia, X 50 diam.
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LESSON XYI.

BUD AND LEAP.

173-175. Buds. 176. Gems. 177. Grafting. 178. Bud-Scales.

179. Vernation, Praefoliation. 180. Vernation of leaves as regards one
another. 181. Leaf-arrangement. 182. Spiral arrangement. 183.

Leaf; an organ of digestion. 184. Blade. 185. Transformations.
186. Leaf uses. 187. Petiole. 188. Stipule.

173. Buds are of three kinds : Leaf-Bud ; Flower-Bud

;

Mixed Bud with both leaves and flowers.

174. The Leaf-Bud is the beginning of a stem or

branch. A point in the centre, around which the

leaves are grouped, is the Growth-point (L. Punctum
vegetationis). The part to which the leaves are

attached is the Pulvinus, another L. word for cushion.

In habit, the bud is Naked when without scales, as in

the Cinna-
.A .

Fio. 107.— Black

mon (which
is tropi-
cal, n e e d-

ing no pro-

tection from
cold) ; Scaly

when cov-

ered by
scales, as in

the Honey-
Honeyenckle (Lomt- suckle CFig. prepared to receive it
Cera niffi-d): A, axil- ^^_. \ » sertion.

Fla. 108.—a, bud prepared for insertion ; 5, stem
"

c, bud and stem after in-

lary, andX, terminal
buds.

107)

175. Buds are Axillary and Terminal (Fig.

107), as we know ; they are Accessory when two or more
are near the axillary bud ; Adventitious when they appear

at random on the stem ; Latent when they lie dormant,

awaiting an opportunity to put forth.

176. Gems are solid fleshy buds, which appear in the leaf-axils

(Lily) or in the flower itself (Onion). They never grow into branches
;

they ripen and fall, imitating seeds ; then take root and form new
plants.

177. Grafting.—Each leaf-bud is the germ of a perfect plant. Gar-
deners take a hud from one plant (Pig. 108) and insert it in the stem
of another of the same genus. Scions, or cuttings, are treated in the

same way. The flrst process is Grafting by Bud ; the second, by Scion.
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178. Bud-Scales are transformed leaves, evidently provided against

accident or change of temperature. They usually fall when the leaves

unfold ; in the Currant and Southern Buckeye they revert to the leaf-

form and persist.

179. Vernation (L. vernus, belonging to spring) is the

arrangement of leaves in the bud ; it is sometimes called

Prcefoliation. The leaf, in regard to itself and its axis, or

stem, is Open, Folded, Rolled.

The Folded

Fig. 109.—Vernation ; different modes.

The Open Leaf is seen in the Mistletoe (Pig. 65)
Leaf (Pig. 109) is Conduplicate (A) when its

halves fold perpendicularly, as in the Mag-
nolia, Oak, Cherry ; Plicate (B) when folding
like a fan, as in the Currant ; Redinate (C")

when conduplicate and bending on the leaf-

stalk, as in the Tulip-tree. The Rolled
Leaf is Circinate (D), coiled downward
from the top, as in the Pern ; Convolute
(E), straight, one edge coiled round the
other, as in the Plum ; Involute (P, both
edges rolled inward, as in the Violet and
Lotus - Lily ; Revolute (Gr) , both edges
rolled outward, as in the Dock and Aza-
lea.

180. Leaves, as regards one another in ver-

nation, are: Equitant (H) when conduplicate
leaves bestride each other, as in the Plags
and Sedges ; Half- equitant, or Obvolute
(I), conduplicate bestriding one margin only,

as in the Sage; Imbricate (L. imbrex, tile),

open, overlapping one another, like tiles

on a roof (J), as in the bud-scales of the

Horse - Chestnut ; Induplicate (K), partly

folded, touching, margins turning in; Val-

vate (L, M), convex, barely touching at the

neighboring margins.

181. Leaf Arrangement (Phyllotaxy).

—

Leaves, in position on the stem, are oppo-
j,„^,„„^^^^,

SITE when opposed to each other (makmg
a pair) on the same circumferent line, as in the Honeysuckle (Pig.

8

Via. 110.— Woodruff {As
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107) and Mint ; here the leaves are also Decussate (L. decusso, I cut
across), each pair standing at a right
angle to the pair below it. Op-
posite leaves are Whorled (Verti-

cillate) when standing in threes,

fours, etc., on the same circum-
ferent line, as in the Woodruff
(Pig. 110) and Oleander. Al-
TBENATK leaves stand one above
another at regular angles on dif-

ferent circumferent lines, as in the
Sweet Gale (Fig. Ill), the Cherry,
etc. Alternate leaves are Fascicti-

late when bundled in twos, threes,

etc., as in the Pines; Rosulate
(rose-like) when separate but closely ar-

ranged, as in the House-Leek and Ply-
Trap (Fig. 112).

182. Spiral Arrangement.—All leaves
have an established order of arrangement,

which is uniform in plants of the same species.

In the strictly Alternate arrangement, like that
of the Lime (in which the leaves stand above
one another on opposite sides of the stem), if

we fix a thread to the lowest node, or leaf-bud,

and wind it around the stem from node to node,
we shall form a spiral like the thread of a cork-
screw. Taking the first round as the expression

of the circumference or circle,

360°, the second node is half-way
round, 180° from the first; the
third is exactly above the first,

completing the circuit. This is

called the J cycle : 1 , the numer-
ator, names the number of cycles

or circuits; 2, the denominator,
names the number of nodes
passed in completing it. This
is also called Distichous^ or two-
ranked (Gr. dis, twice, stikos,

row). In the Sedges 3 nodes are

passed ; this is the | cycle, or Tris-

tichous. In the Cherry two cir-

cuits are made and five nodes
passed before the leaf (6th)
stands over the first ; this is the

J cycle, called Quincuncial (L.
quinque, five). Much more in-

tricate cycles are found in the
Plantain, House-Leek, and Pine
Cone. ria. 112.—Fly-Xrap (Drosertt rotundifolia).

183. The Leaf is the chief organ of digestion. It is an

Fig. 111.— cf and ?
branches of Sweet Gale,
or Candleberry Myrtle
{Myrica Gaie) : a, scale of
catkin ; b, stamens

;

an anther.
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expansion of the bark ; with two surfaces : one faeing the

sky, called the upper,

or inner face ; one

facing the earth, called

the under, or outer face.

The line where these

faces meet is the Mar-
gin. The Complete
Leaf consists of Blade
(lamina), Petiole (leaf-

stalk), and Stipule.
When the petiole is

wanting the leaf is ses-

sile
; jvhen the stipule

is wanting the leaf is

exstipulate.

184. The Slade has

a frame or hbrOUS
r,g, uS.-Pltcher-Plant (iVepen/iM AsMZiatoWa).

branches called Jtlibs

or Nerves. The strongest, in the centre (Fig. 74), is the

Midrib ; those branching from it are Veins; the smaller

ones branching from the veins are Venules (little veins);

and the whole make a net,

which gives name to neir-

veined leaves. Hold a leaf

between you and the light

;

its venation (veining) will

be beautifully seen. (Leaf-

pulp is treated of in Les-

sons XXXL, XXXII.)

185. Transformations.

—

Though plants, as a rule, feed on
inorganic matter, some of them
have a daintier tooth, and make
a dessert of insects and animal
flesh ; using various devices to

ensnare their prey. The Ameri-
can Ply-Trap (Pig. 112) allures

flies by exuding a sticky sub-

stance from the strong gland-

bearing hairs on its leaf-blade;

as soon as the insect alights the hairs impale it, the leaf closes over it,

Fig. 114.

—

Sarracenia purpurea : 1, fl., corolla

removed, showing the umbrella-like stigma

o, complete fl. ; b, ovary ' '

Flaut entire.

,
section of same.
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and the little creature is killed and digested at leisure. In tlie Pitcher-

Plant of Asia and Australia (Fig- 113) the
Midrib is first prolonged into a tendril, then
dilated into a pitcher with a lid hinged as no
human artificer could hinge it ; the pitcher

secretes an attractive liquor, refreshing to

man as well as other animals. A species of

shrimp sometimes takes possession of a low-
lying pitcher, and as the plant climhs she is

borne higher and higher from the ground,
passing her life in this aerial lakelet. The
Nepenthes also digests the insects which
enter its pitcher. The Sarracenia (Fig. 114)

has pitchers which are a transformation of the

petiole rieaf-stalk) ; the lid is the blade of the

leaf. Tnis plant is also insectivorous (insect-

eating) ; its pitchers do not distil a liquid, like

the Nepenthes ; they contain, however, a
small quantity of rain or dew ; they secrete an
alluring substance, and, like the Fly-Trap,

they have strong hairs which prevent the es-

cape of the insect which enters them.
186. Leaves have a thousand uses.

From the thick, fleshy leaves of the

Century Plant (Fig. 115) the drink
called pulque is made. Leaves of

Palm, Mallow, and other plants

were the primitive writing mate-
rials as well as articles of clothing of

the human race. Virgil speaks of

the Sibyl who wrote her oracles on
dry leaves which the winds scat-

tered. Hence the same word is' used
for the leaf of a tree and that of a book in nesSrly all languages. The
palm-leaf is used for thatch, fans, umbrellas, sails, curtains; its strong
fibre serves for the stout rope or the finest woven fabric. New Zealand
flax is the leaf-fibre of a lily (Phormium) ; Manilla cordage is made
from the leaf-fibre of the Banana. The flat, round leaves of the common
Water-Lily {^Nymphcea) serve as table-cloths in India

;
the bowl-shaped

leaves of its sister, the Lotus-Lily (Fig. 79), serve as dishes ; these leaves

are used for one meal, and then cast aside by the cleanly Hindoos. "We
have but to mention salads to show how many leaves serve as food.

187. The Petiole is sometimes transformed into a leafy shape, called

Phyllodium (Gr. phyllon, leaf, eidos, form), as in the Acacias. It serves

as a tendril in the Clematis and other plants.

188. The Stipule is a transformed leaf, at the base of the true leaf, or

on the petiole. Stipules are usually in pairs, one on each side of the

leaf. They are Adnate (adherent) to the petiole in the Rose ; Free in

the Apple ; Ligulate (L. ligula, shoe-latchet) in the Grasses ; Ochreate

(L. oehrea, boot, greave, leggin), united, forming a leggin, in the Smart-
weed. They are changed to stout thorns in the Locust. They are

Caducous, Fugacious, when they fall early ; Persistent when they re-

main,—terms applied to all leaves, sepals, petals, etc.

liiiitti.""

Fig. 115.—Century Plant (Agnae ameri-
cana). Monocarpic. Plant entire, in fl.



VENATION. 89

LESSON XVII.

VENATION—LEAF-FOEMS—SIMPLE LEAVES.

189. 190. Venation. 191. Leaf-forms. 192. Leaf-base. 193. Leaf-

apex. 194. Leaf-incisions. 195. Leaf-margins. 196. Simple leaves.

189. Venation is of three modes, as we hnov/ ,-r-Forked, Parallel,

Netted. Forked veins branch by forking simply, and do not reunite.

Parallel veins run parallel to one another, or nearly so ; they do not
subdivide nor form meshes, except by very short venules. Netted
veins (reticulate) branch and subdivide into veins and venules, which
meet again and unite, forming a net-work. In Acrogens (Ferns, etc.)

the veins are forked ; in Oymnogens they are forked (Ginkgo) or par-

allel (C^cas) ; in Endogens they are parallel (Grasses, Banana) ; in

Bxogens they are netted (Bryony).

190. Three typical
forms of exogenous vena-

tion to be carefully noted

are: Ribbed, as in the

Gentian (Fig. 116);
Feather - veined

(
penni-

nerved), as in the lAme
(Fig. 117); Radiate-

veined (palmi-nerved), as

in the Sweet-Gum (Fig.

118). To one or another

of these all other types

belong, whether sup-

pressed or developed,

simple or compound.
Compare Gentian with

Smilax (Fig. 241) ; Lime
with Locust ; Sweet-

Gum with Horse-Chest-

nut.

191. Leaf-forms result from Venation, and follow a

definite law.

8*

Fio. 116.—Yellow Gentian (Oenliana lulea) : a,

capsule ; 6, same, out transversely ; c, vert. see.
of sd.
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They are: Acerose, needle- ; Pines ; Ascidiaie, pitcher-like,

pouch-like; Nepenthes, Sar-

r a c e n i a ; Cuneate, wedge-
shaped ;

leaflets of Marsilea

;

Deltoid, like Greek letter A
;

leaf of Poplar ; Dolabriform,
axe -shaped; Thujopsis ; El-
liptical, like an ellipse ; Ser-

vice leaf and Ebony leaf;

Ensiform, sword-like ; Iris
;

Falcate, sickle-shaped ; Spot-

ted Euphorbia ; Fistulose,

cylindric, hollow, and closed

at the end ; Onion ; Flabelli-

form, fan - like ; Palmetto

;

Lanceolate, lance - like ; Pa-
paw, Custard-Apple ; Linear,

Grasses ; Oblong, Hypericum

;

Orbicular, Nelumbium

;

European Lime or Linden {TiUa

Oval, broader than ovate ; Hydrangea, Guaia^
cum; Ovate, egg-shaped; Yellow Honey-
suckle; Pandunform, fiddle - shaped ; "Wild

Potato ; Peltate,

shield - shaped

;

W a t e r-shield,

Nasturtion;
Rhomboidal,
rhomb- shaped

;

leaflets of Silk-

Mimosa ; R 0-

tund, round
I in outline;
Cheese-Mallow;
Scale-like, Tani-

FiG. 118.—Sweet-Gum {LigwdamhwF
styracijlua).

Fig. 119.—Tamarisk (Tamarix gal-

Ika).

arisk (Fig. 119); Spatulate, like a druggist's spatula; Boxthorn;
Subulate, awl-shaped ; Juniper ; Terete, cylindrical and tapering

;

Bush.
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FiQ. 120.—a, Strawberry BUte
{Btilum cnpitalum) ; 6, young fl.

;

c, d, same, accrescent.

193. The base of the leaf is Amplexieaul, stem-clasping; Aster;

Auriculate, eared ; Eraser's Magnolia ; Cor-

date, heart-shaped, Morning-Glory ; Ou-

cullate, rolled like a hood; Common
Violet; Decurrent, margins running
down and adnate to the stem ; Mullein

;

Hastate, ha^lberd - shaped, with pointed

ears turned outward ; Strawberry Blite

(Fig. 120) ; Inequilateral, one base longer

than the other; Lime, Begonia; Oblan-

eeolate, lanceolate, tapering at base

;

Amaranth (Fig. 121) ; Obovate, ovate,

narrowed at base ; Clover ; Perfoliate,

bases of margin united, so that the stem
seems to grow through the leaf; Bell-

wort ; Perfoliate-eonnate, bases of two
opposite leaves connate (united), so that

the stem seems to grow through them
;

Honeysuckle ; Reniform, kidney-shaped
;

Wild Ginger ; Sagittate, arrow-shaped

;

Weld (Fig. 122).

193. The Apex of the Leaf is: Acumi-
nate, tapering to a point ; Black Alder

;

Acute, ending in an acute angle ; Choke-
Cherry ; Ar-
istate, with a

long bristle (L.

arista) called
Awn, as in the

glume of Oats
(Fig. 52) ; Cau-
date, tailed;
Peepul-tree;
Cuspidate, with
an abrupt stiff

point ; Dahoon

MiBBiMiijiMB>. / /
Holly

;
Emar-

VX'\|ji^Wj^^^^/2^/ ginate, slightly

'^jlS^^M^R^^/ incurved at the
vSi wli^B^^l.-^'V midrib

;
White

Clover (Fig.

132) and Wig-
tree (Fig. 137);
Mucronate, end-
ing abruptly in

a short, small

point ; Supple-
Jack ; Ob cor-
date ; inversely

cordate ; Wood- Fia. 122.—Dyer's Weld (Be-
rio.121.—IiOTc-lie8-bleeaing(.4m- gorrel ; Obtuse, seda luleola).

aranlu.caudatm).
blunt - pointed

;

Magnolia glauca ; Retuse, slightly incurved ; Shamrock (Fig.
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132); Truncate,
square, aa if cut oflF

;

Tulip-tree.

194. Leaf in-

cisions. Leaves

are Ckft, Parted,

Divided, Lobed.

Fig. 123.

—

Accmthus i^iTioaus;

alized.
leaf natural and conventiun-

Cleft Leaves are

sharply cut half-

way, or more than
half-way, through the blade. They are Bifid (2-cleft), Trifd, as in

the Passion-flower (Fig. 155), Quinguefid, Multifid, etc., according to

the number of parts into which the leaf is cut. When the partitions

are regular, imitating a pinnate leaf (197), the leaf is Pinnatifid, as

in the Acanthus (Fig. 123). The ornament of the Corinthian cafiital

in architecture (second cut in Fig. 123) was suggested to the architect

and sculptor Callimachus (400 B.C.) upon seeing a basket covered by
a tile and overgrown with Acanthus leaves. When the partitions are

pinnately regular and slender, the leaf is Pectinate (L. pecten, comb).
The leaf is Pedate when its parts diverge from the base, imitating a
bird's foot ; Hellebore ; Runcinate when the segments turn backward

;

Dandelion (Fig. 142).

Parted leaves are cleft nearly to the base or to the midrib ; the

terms Bipartite, Tripartite, Multipartite, etc., express the number of

parts.

Divided leaves are cleft through to the base or to the midrib, leaving
only a slight margin. When
finely divided, the leaf is Mul-
tisect ; it may then be Pinnae
tisect, as in the Chamomile, or

Palmisect, as in the Bleeding-
Heart (Fig. 124), or Laciniate

(slashed into coarse fringes), as

in the Dentaria.

Lobed leaves have deep,

rounded incisions, as in the

Black Oak, which is sinuate-

lobed (L. sinus, a bay). The
Southern Mossy - cup White
Oak is lyrate; the terminal
lobe larger than' the others,

imitating a lyre. Bilobate,

Trilobate, etc., are terms
expressing the number of

lobes.

195. Leaf-margins are : Cre-

nate, cut into rounded scal-

lops ;
Ground Ivy ; Orispate,

Crisped, Curled, ruffled like a

flounce; Curled Mallow; Dentate, with sharp teeth pointing out-

FlG. 124.—Bleeding-Heart {Dicenlra spectabilU).



COMPOUND LEAVES. 93

ward ; Muscadine ; Entire, with unbrolten margin ; Milkweed

;

Erase, as if gnawed by insects; Nightshade; Incised, with deep,
irregular notches ; Red Maple ; Repand, like the margin of an open
umbrella ; Oxlip

; Serrate, with sharp teeth pointing forward
; Chest-

nut ; Sinuate, with rounded sinuses ; Black Oak ; Undulate, wavy-
margined ; Garden Sorrel, Dock.

196. A Simple Leaf has one blade, and one petiole which
is continuous Vith the ribs and veins ; when the petiole is

wanting, the leaf is sessile. The leaves described in this

Lesson are simple, with the exception of Clover, Marsilea,

Medicago, Mimosa, and Trefoil, which are compound, and
of which the leaflets only are described here.

LESSON XVIII.

COMPOUNB LEAVES-LEAS' TEXTUEE AND SUEFACE.

197. Compound leaf. 198, 199. Pinnate leaves. 200, 201. Pal-
mate leaves. 202. Leaf-texture. 203. Leaf-surface.

197. A Compound Leaf has 1,

2, 3, or many blades, each blade

jointed to a common petiole.

The separate blades are called

leaflets, or folioles (L. foliolus,

leaflet) ; the whole, with their

common petiole, make a com-
plete leaf. The leaflets, as we
saw in Lesson XVII., in vena-

tion, form, etc., take the habit

of simple leaves. Compound
Leaves are pinriate and pal-

mate. The pinnate leaf (Fig.

125) corresponds to the feath-

er-veined (penni-nerved) sim-

ple leaf. The palmate leaf

(I'ig. 126) corresponds to the

radiate-veined (palmi-nerved) u,Mta,^) -, i, sepa. a
Frankincsnse-tree (Boa-

c. fr,, trans, sec.
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simple leaf.

Flo. 126.—Ohaste-tres {VUexAgnm-
CastuB), with sepa. fr.

Odd -pinnate [impari-pm-
nate), with a leaflet at the
apex ; Locust, Boswellia
(Fig. 125) ; Interrupted-
pinnate, interrupted by
small intervening leaflets

;

Agrimony (Fig. 129) ; Bi-
pinnate when the leaves

are still further corn-

pounded by branching
once ; Mimosa (Fig. 130)

;

here the branches are

called pinnce (L. pinna,
feather); Tri-pinnate,

when thrice - branched ;

the last branches called

pinnules {h. pinnulce)

;

Venus' Maiden-hair Fern.
The Mimosas furnish ele-

gant examples of bi-pin-

nate forms. The Silk-

flower-tree so common in

The part of the common petiole to which the

leaflets of a pinnate leaf are at-

tached is called the rachis (Gr.

spine). Palmate leaves have no
rachis ; each leaflet is jointed to

the common petiole at a common
point. Sometimes in the pinnate

leaf each leaflet has a petiole ; this

is called a petiolule; if it has a

stipule, this is called a stipel.

198. Pinnate Leaves. The
most reduced pinnate leaf is that

ofthe Lemon (Fig. 127). Though
one-leaved, it is jointed to the pe-

tiole, a character never found in

the simple leaf.

199. Pinnate leaves are : Unifoliolate ;

Lemon (Fig. 127) ; Bifoliolate, Binate;
Bignonia ; Trifoliolate, Ternate ; Dew-
berry (Fig. 131) ; Multifoliolate ; Wis-
taria, Locust ; Even-pinnate (pari-pin^

nate when the leaflets are in pairs with
no end-leaflet), Guaiaoum (Fig. 128)

;

Fia. 127.—Lemon {Citrua Limonum).

Southern gardens has a leaf with 10 to 18 pairs of pinnaj and 24 to 30
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pairs of leaflets in each pinna; the whole leaf having 1560 leaflets—
26 X 60—when fully developed.
The leaf of our common wild
Sensitive Plants (Schranlcia, Aoa-

Flfl. 128.

—

Guaiacmn o^iGmale.

Fia. 129.—Agrimony {Ag-
rimonia Jjhvpatoriu).

cia, etc.), though not larger than a baby's hand, has from 1000 to

1500 leaflets.

200. Palmate Leaves—called also digitate (L. digitus,

finger)—are so dif-

ferent from pinnate

leaves that they are

readily distinguish-

able, except in the

trifoliolate (ternate)

forms. But in these

there is a distinction

carefully to be noted

:

The ternate leaf of

the pinnate form has

the rachis length-

ened, extending its

end - leaflet beyond

the two other leaf-

lets, as in the Dew-
. ^ /TT,. ^f^l^ Fig. 130.—Nile Mimosa (JMimosa MIoiicn).

berry {hig. 131);

the palmate form has its leaflets stalked alike, or sessile,
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Fig. 131.—Dewberry (Bubiw

and jointed alike to the common petiole, as in the White
Clover (Fig. 132).

801. Palmate leaves are Trifoliolaie or

Ternate; Dewberry, Clover; Quadrifolio-

late, 4-leaved ; Marsilea
;
Quinate, 5-leaved

;

Virginia Creeper, Chaste-tree (Fig". 126)

;

Sepiinaie, 7-leaved ; Horse-Chestnut ; Biter-

nate, twice - ternate ; Columbine ; Triter-

nate, thrice-ternate ; Baneberry.
202. Leaj-Texiure. Leaves in texture

are Coriaceous, leathery; Mistletoe;

Fleshy; Century Plant (Fig. 116); Metn-
branous, thin, clear, showing the veins

;

Wild Cherry ; Pungent, hard, with a rigid

point ; Dropseed Grass ; Rough, with un-
even texture ; Hop ; Rugose, wrinkled

;

Sage ; Scarious, dry ; Cane ; Striate, with
slender longitudinal grooves ; Wild Barley

;

Succulent, juicy, pulpy ; Purslane ; Sulcate,

with deep, longitudinal furrows ; Worm
Seed.

203. Leaf-Surface. Leaves in surface

are Aculeate, prickly ; Sodom Apple

;

Arachnoid (Gr.
arachne, spider, cobweb) ; Froelichia

;

Canescent, grayish white; under-surfaee

of Maple, Aspen, Linden ; Oiliate, fine

hairs on the margin ; Hawkweed ; Cine-

reous, cineraceous, ashen ; Cineraria;
Downy, with fine soft hairs ; Chess Grass

;

Ferruginous, dus{,y ; under - surface of

Magnolia grandiflora; Floccose, with
fleecy tufts ; Froelichia ; Glabrous, with-

out hairs ; white Asolepias ; Glandulose,

furnished with glands, small cells secret-

ing a special substance which is aromatic
(Orange, Lemon) or poisonous (Nettle)

;

Glaucous, with white bloom ; Ground
Ivy ; Hairy, with coarse hair ; Horse-
weed ; Hirsute, with scattered hairs ; Ar-
nica; Hispid, covered with long, stiff

hairs ; Nettle ; Hoary, frosted ; Hoar-
hound ; Incanus, glittering white ; Abele
Poplar ; Lanuginous, woolly ; Cinnamon
Fern ; Lepidote, scaly ; Oil-nut, Oleaster

;

Pilose, with soft, slender hairs ; Crab
Grass ; Pruinous, frosted with blue waxy
powder ; Cabbage ; Puberulent, down
scarcely visible ; Spindle-tree ; Pubescent,

Ftn. 132.-White Clover, Slmn,- ^}}'^ s°«;
l^^JT^' ''^L^

^^^ down on a boy's

rock (Tri/olimn lepoiu). chin ; Carolina Clematis ; Pulverulent,
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dusted with fine powder ; Eucalyptus ; Punctate, sprinkled with
clear dots or glands ; Orange, Myrtle ; Ramentaceous, with chip-like

scales; Polypodium; Scabrous, with small, hard projections; Pig;
Sericeous, with silky hairs ; Mouse-ear ; Setaceous, hristly ; Dog's

Bent ; Setous, with stiflF hristles ; Borage ; Shining, lustrous ; Mag-
nolia glauea ; Spinous, with strong spines ; Horse-Nettle ; Smooth,
with even surface ; Chestnut ; Strigous, with stiff hairs ; Verhena
sirigosa ; Tomeniose, felt-like ; Mullein, Edelweiss ; Veluti9wus, vel-

vety ; Velvet-leaf Mallow ;
Vernicose, varnished ; Copal Sumach

;

Viilose, with shaggy, soft hairs ; Italian Honeysuckle ; Viscous, viscid,

secreting a tenacious, ropy substance; Catchfly.

LESSON XIX.

ESTIVATION—IlSrrLOEESCENCE.

204-207. Estivation. 208, 209. Inflorescence. 210. Indefinite

Inflorescence: 211. Catkin, Anient ; 212. Cone; 21.3. Galbule; 214.

Spadix; 215. Spike; 216. Ear; 217. Eaceme ; 218. Panicle; 219.

Thyrsus; 220. Corymb; 221. Umbel.

204. iEstivation (L. cestivus, belonging to summer) is

the arrangement of flowers in the bud,—sometimes called

Prsefloration.

The flower-bud, like the leaf-bud, represents a stem ; the torus is

the stem ; the bracts, sepals, petals, stamens, and pistils are leaves

variously transformed. Each lobe (division, fold) of a monosepalous
calyx and monopctalous corolla also represents a leaf. Usually the
nodes are so close together that the stem-like character of the torus is

lost ; but in the Magnolias (Fig. 133) it is superbly illustrated.

205. It is not uncommon to see a proliferous rose,—developing a

stem from the centre of its torus ; often, too, flower-buds in the axils

of its petals Stamens transformed to petals make double flowers,

—

Eoses, Hollyhocks, etc. ; the Green Eose has all its parts changed to

sepals ; in the Alpine Strawberry each part, even including the ovule,

reverts to the leaf form.

206. In the flower-bud we have bracts, sepals, petals, stamens, pis-

tils, ovules, each representing a certain sort of leaf in the same bud
;

and each set of these must be considered not only in respect to itself

and the torus, but also to the other sets. Therefore, though the terms

s. g 9
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used in aestivation are nearly the same as in venation, there are these
exceptions : "We say of the parts of each set—sepal, petal, or lobe

—

that it is

Convolute
when it envel-

ops all heneath
i t; petals o

f

Ma g n 1 i a,

Camellia

;

Con tor ted
(twisted) when
one edge over-

laps the next
beneath it

;
pet^

als of Mallow
(Pig. 13 4),
lobes of Moru-
ing-Glory

;

Reduplicate
when valvate
and doubled
back ; sepals of
Mallow (Kg.
134);
Supervolute

when plicate

lobes overlap
in a contorted

manner ; D a-

tura, James-
town-weed

;

Vexillary (L.

vexillum, ban-
ner) when one
petal, much
larger than the

others, is spread

over them like

a banner, en-

closing them
;

Pea, Wistaria,

etc.

207. Different sestivation in sepals and petals of the same flower is

quite frequent, as in the Mallow (Pig. 134).

208. Inflorescence, or Flower-arrangement, relates not only to the
flowers on the stem of the plant, but also on the flower-stalk. Plower-
buds, like leaf-buds in regard to the stem, are Axillary (Pea, Wis-
taria) ; Terminal (Oleander); Latent; and Adventitious (Fig. 135).

One difference must be noted, however: The terminal and axillary

leaf-buds continue to grow year by year, developing into stems and
branches ; the flower-bud has nothing to do with this vegetative stem-

growth ; its sole function is to perform the work of reproduction

;

Fia. 133.

—

Magnolia glauca. A, torus, allowing spirals of scars
left by the fallen stamens

;
pistils in spirals on its apex. B, ripe

cone, with sds. hanging by cobwebby white threads. C, seed cut
open, showing small embryo, large perispei'm, Urge red aiilenvel-
opliig sd.
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when this is accomplished the flower-stalk dies, and the point of the
stem which bore it ceases forever to grow. The flower

then, in its special work, is independent of the plant,

whilst every part of the plant is subservient to the
flower. Examine the Pea plant in bloom (axillary),

the Oleander, or the Elder (terminal). Adventitious
inflorescence—like that of the Chocolate-tree—is rare.

Latent buds are common ; they usually appear in the
bract-axils.

209. Inflorescence especially relates to the

position and behavior of clustered flowers in

regard to the peduncle. When a flower

stands alone on its peduncle, like the Butter-

wort (Fig. 88) and Violet, it is solitary;

when flowers are clustered on a comrhon pe-

duncle, as in the Plantain (Fig. 136), they

form what is technically called an Inflores-

cence. The upper part of

the common peduncle, on
which the flowers grow, is

the rachis ; when the lower part is want-
ing, the in-

florescence is

sessile. In
acaulescent

plants, like

(Malva Alcea)
corolla.

Fig, 135.—Chocolate-tree (Theobroma
Cacao).

Fio. 136.—Common Plantain {Plan-
tago major).; entire ; in fl.

the Butterwort and Plantain, the common peduncle is
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called a Scape (L. stalk). In an inflorescence, when each

individual flower has a separate

peduncle, this separate peduncle

is called a Pedicel. When a

pedicel has a bract, this bract is

called a Braeteole. Bracts around

a solitary flower, or around an

inflorescence, form an Involucre;

when around a single flower in a

cluster (Teasel, Fig. 105), or

around a secondary cluster

(Parsley, Fig. 139), they form,

an Involucel. The calyx-like

involucre around the flower in

the Mallow, the Cotton (Fig.

10), and Pink is called a Calyc-
f.

ulus. Bracts and their deriva-

tives (involucre, spatha, etc.) are

often showy and flower-like. an!LVo?s7eS;'T, ft.''""

'^"'""^

'

In the Coek's-oomb the anomalous peduncle, enlarged, simulates a
crest. In the Venetian Sumach, as it is called (its close cousin

is in Alabama), the anomalous pedicles (Fig. 137) are the most con-

spicuous part of the inflorescence, and give the tree its varioiis common
names,—Wig-tree, Smoke-tree, Mist-tree. The French call it Arbre

aux perruques—Pow-
dered-wig-tree. Few
of its flowers are per-

fect; the pedicels
lengthen, branch,
and become finely

feathered, giving
the large panicles a
light, fleecy look.

the stem.

210. Indefinite

Inflorescence.
Flowers in their

growth on the

peduncle have the

same habits as in

their growth on

When axillary, those farthest from the apex

Fig. 138.—Lily of the Valley (CuiiiioHarfci majalis)

and fls.
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open first, as in the Plantain (Fig. 136), and the peduncle

continues to grow in-

definitely until its

strength is exhausted.

Indefinite inflorescence

is expressed in tlie

Ament or Catkin;
Cone ; Corymb ; Gal-

bule ; Head ; Panicle
;

Raceme; Spadix;
Spike ; Thyrsus (given

alphabetically to assist

the memory). Indefi-

nite inflorescence is

called racemose, because

the raceme is one of its

best illustrations. In
development these vari-

ous types rank as fol- .rie- 139.-1. Umbel of Foors Parsley (^(tesacyno-
J r pivm). 2. Lf. aud «mb. of common Parwley {Pelro-

loWS I
^elinnm mlivum) ; a, umbellet of Fool's Parsley ; 6,

—-- , ,
^,fr. of common Parsley ; c, fl. of same.

kin. Rachis slender, lengthened ; flowers unisexual ; ses-

sile, or on very short pedicels ; with or without scales or

bracts ; deciduous when mature. Oak, Walnut (Fig. 67),

Willow, Birch (Fig. 69).

212. Cone (^Strobile, Strobilum). A catkin with large,

thick scales, which become woody ; each scale producing

one, two, or more pistillate flowers, which are naked
ovules. It characterizes the Pines, Firs, etc., in Gym-
nospermse, which are called Coniferse, or Cone-bearers

(Fig. 46).

213. Galbule. A short cone with fleshy or woody
scales, usually indehisoent. Cypress (Fig. 45).

214. Spadix. Rachis thick, lengthened ; flowers uni-

sexual, sessile, or nearly so, apetalous or petalous ; spadix

usually with • a large enveloping bract, called a Spatha.

Arum, Palm. In the Palm the spadix has many
branches ; it is called a Regime (Fr.).

215. Spike. Rachis usually slender, lengthened ; flowers

sessile, or nearly so, apetalous or petalous, unisexual or

9*
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bisexual. Wheat, Tuberose, Banana (Fig. 60), Plantain

(Fig. 136). Tlie Hop has a strohiloid (cone-like) spike.

216. In the Grasses the spike i§ called an Ear ; the " ears of corn"
in Holy Scripture are spikes of Wheat, Kye, etc. ; they are slill called

ears—all the small grains are called com—hy all English-speaking
peoples except those of the United States, who restrict these terms
to the Indian Corn: When the spikes branch, the branches are called

SpikeUts (Figs. 51, 52).

217. Raceme. Rachis slender, lengthened ; flowers

petalous, bisexual, with pedicels of nearly equal length.

Currant, Wistaria, Willow-Herb (Fig. 75). When the

flowers are all turned towards one side, the raceme is

secund, as in the Lily of the Valley (Fig. 138). When
the pedicels branch slightly, the raceme is compound, as in

Mignonette.

218. Panicle. A raceme (or a spike) with many branch-

ing pedicels of varying lengths. Oats (Fig. 51), Rice,

Agave, Sumach.
219. Thyrsus. A compact ovoid (egg-shaped) panicle,

with the apex of its rachis slightly reduced. Vine (Fig.

101).

220. Indefinite or racemose Corymb. A raceme with the

apex of its rachis reduced so that the lowest pedicels are

longest, giving the inflorescence a rounded top. St. Lucia's

Cherry. When the pedicels branch, the corymb is com-
pound. Spiraea corymbosa.

221. Umbel. Rachis reduced to a flat or rounded sur-

face at the apex of the common peduncle ; all the pedicels

—which are nearly of equal length—spring from this sur-

face, like the sticks or ribs of an umbrella, whence the

Latin name umbella. Flowering Rush (Fig. 58). When
the pedicels branch and bear other umbels, these secondary

clusters are called Umbdlets (Fig. 139).
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LESSON XX.

INrLOBESOENCE FINISHED.

222. Head; Bread-fruit, Fig. 223. Composite heads. 224.

Leguminous heads. 225. Keduction, development. 226. Definite In-

florescence: 227. Cyme; 228. Euphorbia; 229. Eascicle ; 230.

Glomerule; 231. Verticillaster ; 282. Stone-erop; 233. Mixed In-

florescence.

222. Indefinite Inflores-

cence continued. The re-

duction of the rachis has led.

us to the Head : here the

rachis is suppressed in length,

but dilated in breadth, and
bears sessile flowers, which
may be unisexual, bisexual,

polygamous. In the Bread-
fruit (Fig. 213) and Bois

d'arc the head contains fe-

male flowers only ; they are

seated on a globose receptacle

(the rachis dilated) ; and
their calyces become accres-

cent (increasing in size) and
fleshy, making the Bread-
fruit of the one, the Osage
Orange of the other. In the
Fig (Fig. 140) we see the
Bois d'arc Orange reversed

;

here the receptacle is fleshy,

"t <*. hollow, and lined with dicli-

nous (unisexual) flowera,

Fig. 140.—Fig (ftais Carica) : a, !i, cf i

9 Ab. ; a and c X.

both sexes in the
same head. The
Dorstenia (Fig. 141)
is, as it were, a fig

laid open ; its recep-

tacle is broad, flat,

with both sexes em-
bedded in its sur-

face.

223. Composite
Heads characterize

and give name (Com-
positm) to the Sun-
flower Order. Each
head thousfh simu- ^^^' 1^^-—-^i receptacle of Dorstenia Contrayerva. B, sec-

lati'ng a single WonofsameX: ", ? Ab.; b, J fls. C, cf fl. still more X.

flower, is composed of many flowers, called _;?o?'eis. Each floret has its
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Fio. 142.—a,
(Taraxacum Defis-Ieonjs)

own proper calyx, -which is often pappose (Gr.

pappa, grandfather) ; that is, it has, instead of

sepals, long, silky hairs, called pappus, and
resembling an old man's heard ; as in the

Dandelion (Fig. 142), in which flie calyx,

after flowering, lengthens and ripens into a
long beak, which is tipped with the persistent

pappus. The composite receptacle, sometimes
Bat, sometimes cone-shaped, is also called a

disk (but it must be carefully distinguished

from the true disk of single flowers, as seen in

the Disciflorie). The bracts of the involucre
resemble sepals, but they are quite distinct

from sepals. In the Marigold (Pig. 143) the
central florets (florets of the disk, as they are
called) are tubular ; those at the circumference
are ligulate (strap-shaped) ; and because they
diverge like sun-rays, they are called ray-flo-

rets. In the Dandelion (Fig. 142) all the
florets are ligulate. In the Thistle, Edel-
weiss, and Artichoke (Fig. 214) all the florets

are tubular.

224. In the Pea Order we find the Mimosa
(Fig. 130) and
the Clover (Fig.

132). In the Clo-
ver the r a oh is

often lengthens in

growing, so that

the head becomes
a spike.

228. Taking the

raceme as a model,
the types are re-

duced on the one
hand through um-

£S'*t"2? bel and spike to
!i,fr.

Fig.. 143. —Section of Garden MarigoM
{CaXenAida, qfficinalis) : d, disk.

head; and developed, on the other hand, Fig. 144.—Harebell (Campanula

into compound raceme, panicle, and ™ta<ii/b!ia)
;
terminal flower with-

thyrsus.

226. Definite Inflorescence (Cymose). Here the flower
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at the apex (that is, the centre of the

cluster) unfolds first; and thus arrest-

ing growth in that direction, it defines

the further development of the inflores-

cence. Its simplest expres-

sions are the Cyme, Fascicle,

Glomerule, Verticillaster.

227, Cyme. Flowers with
pedicels on a rachis, the pedi-

cels reaching a nearly level

height, as in the racemose
corymb. "When the plant has
alternate leaves, as in the Hare-
bell (Fig. 144), the cyme may
develop into a cymose raceme or
cymose panicle ; when the leaves
are opposite, as in the Wrightia
(Fig. 145), Euphorbia (Fig. 146)

Fig. 145.— Wnghtia tinctoria.

and Privet, or whorled, as in the Oleander, the cyme may become a

Fig. 14ti.—A, Euphorbia coroUata. B,

section of involucel ; $ fl. in the centre,

tf flfl. around it. 0, c? fl.» with bract.

D, section of fr. E, centiul column of
pistil, with 1 nut divided. F, ad.

Fia. 147.—a, Coffee (Coffea ambica);
berry, trans, sec.

Compound Cyme (Wrightia, Oleander, Elder), or a Cymose Panicle
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(Privet). In all these cases the terminal or central flower of each sec-

ondary axis (branch) opens first. Cymose umbels and true or Cymose
corymbs have the same character. "When but one side of the rachis is

developed, the cyme is Scorpioid, or Scorpion-like ; Fly-trap (Fig.

112).

S28, The Euphorbia inflorescence is very interesting. Each appar-

ently single flower is really a cyme. The white, corolla-like part is an
involucel (Pig. 146, B) ; the cyme which it encloses onsists of a cen-

tral female flower reduced to a pedicelled ovary ; this is surrounded by
male flowers, each one of which (C) is reduoe"d to a pedicelled stamen
with a bract.

229. Fascicle. Cymes with short, erect, nearly equal pedicels,

closely clustered ; Sweet-William.
230. Glomerule. More compact than the fascicle; flowers nearly

sessile; White Bee-Balm.
231. Verticillaster. Short fascicles in the axils of opposite leaves,

forming an apparent verticil or whorl around the stem ; Thyme,
Coffee (Fig. 147).

232. The reduction is carried still farther; the Cymose Spike (or

spicaie cyme) is seen in the Stone-crops ; with sessile, or nearly sessile,

flowers on spikes branching from a common centre ; the inflorescence

here (usually with 5 flat spikes or branches) resembles a star ; Ken-
tucky Kock-moss (Sedum pulchellum, S. ternatum).

233. Mixed Inflorescence includes both the Definite and
Indefinite Modes. In the Thyme and Coffee (Fig. 147)
the general inflorescence (on the stem) is indefinite, whilst

the special inflorescence (in the fascicles) is definite. In
the Sunflower Order the general inflorescence is definite,

the special inflorescence (head) is indefinite.

LESSON XXI.

THE FLOWER.

234. The typical flower. 235. Radical numbers. 236. Deviations.
237. Mimicries : Dancing-Girls. 238. Orchids. 239. Passion-flower.
240. Common Names. ^41. Fruit-mimicries. 242. Floral colors.

234. The Typical Flower—exhibiting the highest type

of differentiation, development, and symmetry—is ele-
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Fig. 148.—Houseleek {Sampervivmn teclorum).

gantly exemplified in the Stone-crop Order (Fig. 82, h), in

which are the Red and White Sedums (8. pulohellvm, ter-

natum) of the Southern States. Here the flower has all the

requisite characteristics

:

It is Perfect, with both sta^

mens and pistils ; Complete,

with pistils, stamens, corolla,

calyx ; Regular, with the parts

in each whorl similar to one
another ; Symmetrical, with
the same number of parts in

each whorl. Its like parts

are Distinct,—that is, sepa-

rate from one another ; they
are Free, the parts of each
whorl separate from the
whorl next to it; Alternate,

the parts of each whorl alter-

nating with the parts of the

whorl next to it.

This Order presents the

typical flower in the three

ruling numbers. In the

Houseleek (Fig. 148) the parts are usually 12 (a multiple of 3), some-
times 20 (a multiple of 5)

;

in the Sedums the central

flower of the cyme is qui-

nai-y, the rest of the inflo-

rescence is quaternary (4, a
multiple of 2).

235. Radical Numbers.
Taking the Greek numerals
Monos (1), Dis (2, twice),

Treis (3), Tettares (4), Pente

(5), Hex (6), Hepta (7),

Okto (8), Ennea (9), Veka
(10), and adding to each an-
other Greek word, meros
(part), we have the follow-

ing vocabulary of floral

parts : Monomerous (1-me-
rous) ; Hippuris ; DimermiS
(2-merous) ; Circaea ; Tri-
merous (3-merous) ; typical

number of Endogens ; Tet-

F,G. 149.-GuttaPeroha('r,o«a«rf™ 6uUa): 1, fl.;
rarnerous (4-merous), amul-

2, pistil; 4, trans, sec. of ovary; 5, vert, sec; 6, tiple 01 2; Heath, J< uchsia

;

trans, sec. of fr. ; 7, unripe fr. ; 8, anther. Pentamerous (5-merous)
;

typical number of Exogens

;

Hexamerous (6-merous), a multiple of 3 ; Outta Percha (Fig. 149)

;
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Fig. 150.—n, Pelargonium cordatum.
iricolor. c, Geraniurtt Robertianmn.

Heptameroua (7-merous) ; Trientalis
;
OetarmrcMS (8-merous), a mul-

tiple of 2 ; Clusia ; Per-

simmon ;
EnneaTnerous

(9-merous), a multiple

of 3 ; Sassafras ; Decame-
rous (10-merous), a mul-
tiple of 5; Pokeweed.
In most "of these, how-
ever, some one or other

of the floral whorls is

deficient in the radical

numher.

2 36. Deviations

from the perfect type

give us

:

a. Deficiencies,
Suppression, parts

b. Pelargonium wanting (Apetttke)
;

b. Cohesion, Con-
nation, union of like parts {Monopetalce)

;

G. Consolidation (Adhesion, Adnation), union of unlike

parts {Ovary adherent to calyx or perianth)

;

d. Irregular development,

like parts diiferent, as the

petals of the Violet and
Geranium (Fig. 150);

e. Unsymmdrical devel-

opment, parts of the sev-

eral whorls different in

number, as in the Mus-
tard Family (Fig. 162),

in which there are four

petals and six stamens

;

/. Appendages, like the

Corona (crown) of the

Narcissus and Passion-

flower (Fig. 155), and the

spur of the Orchis (Fig.

152).

g. Transformations, in
jJi^i.J,"-'^'"^'"^

<^""^

which one part is changed

to another, as in the Canna and Ginger (Fig. 151), in



TffE FLOWER. 109

which all the stamens except one are changed to petals,

and the pistil even is petaloid.

Fig. 152.

—

Orchis Morio; a, fl. separate.

Tio. 16S.—A, Dove Orchis
(Peristeria elata). B, Swan Or-
chiB {C^onoches ventricosmn).

237. Mimicries. In the Banana and
Orchis Orders we find all the deviations

;

giving rise to forms so varied and singu-

lar one might suppose Mother Nature
has a relish not only for the beautiful,

but also for the comic and grotesque. In
the Ginger division of the Banana Order
we find the Mantisia, so called from the
resemblance its one dilated anther bears
to the insect Mantis (familiarly called

Devil's-horse, and Preacher) ; the specific

name saltatoria (dancing) comes from
the resemblance the petals bear to a
ballet-dancer ; hence the common Eng-
lish name Dancing-Girls. The lovely

Butterfly - Lily [Hedychium) belongs
here also.

338. The Orchids are still further illus-

trative of the deviations. Here the pistil

is reduced to a stigmatic surface ; the an-

thers are mere pollen-masses (Fig. 152)

;

the androecium and style are united into

a Column, called Gynostem {gynoste-

mium) ; the middle one of the three pet- ™'i'<'™)-

als is transformed into a lAp, called Labellum. The parts thus altered

10

Fig. 154.—Columbine. (^Aquilegia
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and disposed take myriad furms,—now become a dove, now a swan
(Fig. 153), now a butterfly or a spider. Here, too, are real Dancers

;

the Bolbophyllum and Comparettia not only resemble dancers, like

the Mantisia, but these comic little imps caper about on their stalks

evidently as much to their own delight as to that of the human spec-

tator who chances to stroll into their sylvan ball-room.
239. The Ranunculus gets its English names, Buttercup from the

flower, Crow-foot from the leaf. The ColuiAbine (Pig. 154) is so

called because it resembles a flock of five doves with wings partly

AC>r
* Fia, 155.—A, May-pop, Passion-flower {Passifiora incamata) is, sepals;

p, petals; /, corona; sf, tube made by 5 united ^laments of the stamens;
Of a, a, a, a, their upper parts free, tipped each with a hammer-like an-
ther; o, ovary; 6, 6, 6, 3 styles. B, branch of same, with leaf, tendril,

flower-bud; i, involucre of flower-bud. C, fruit; i, involucre; c, part
of calyx. Reduced; nat. fl. 3' in diam. ; If. 4)^' iu diaui. ; fr. 2*^' long.

folded ; its botanical name Aquilegia (L. aquila, eagle) comes from the
same resemblance. The Mexican Hand-flower, sacred with the natives,

* The unpretentious pen-and-ink sketches with the signature A. 0. K. throughout
this volume ai-e original portraits by the author, who claims for them nothing more
than botanical accuracy.
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is so called because its androeoium resembles a hand with long, pointed
finger-nails.

240. Tfie Passion-flowers get their botanical as well as their common
name from the fancied resemblance the, various organs bear to the im-
plements of Christ's Passion (Fig.- 155). The 3-lobed leaf is a symbol
of the Trinity, of which Christ is the Central Person ; the tendrils

are the cords with which He was bound ; the five horned sepals (A, s)

are the crown of thorns ; the five lavender-colored petals (A, jo) are the
purple robe ; the stipe or stalk on which the ovary (o) is raised, and
which passes through the staminal tube (A, st), is the pillar at which He
was scourged ; the five free upper parts of the stamens, with their large

anthers (a), are the hammers which drove the nails that transfixed

Him to the cross ; the three stigmas (b) are the nails ; the ovary (o) is

the sponge ; the lovely corona of fringe-like threads (/) is the crown
of glory with which Christian art encircles His head. The stipe of

the ovary persists in the ripe fruit as a short stalk arising from the
cup of the calyx (Fig. 155, C, c).

241. Often the fruit takes part in this mimic show. The woody
pods Of the great

Mo n k ey-pot-ivees

of South America
resemble iron pots

with lids (Fig.

156); the lid is

formed by the disk

;

the star-shaped or-

nament on its top

is the sessile stigma.

The greatest skill

and patience are

necessary to detach
this lid. Monkeys
particularly like

the creamy nuts

inside ; they re-

move the lids with
admirable dexter-

ity, yet with a sort

of patient impa-
tience which is ex-

tremely amusing.
The Cannon-ball-

trees, in the same
Order (which in-

cludes the Brazil-

nut- and Cream-nut-trees), get this common name not only from the

large, heavy pot, but from the noise it makes when it falls,—from a

height of 80 to 150 feet,—bursting with an explosion like that of artil-

lery. The Monkey-pots serve various purposes as household utensils,

—soup-pots, tureens, vases, work-boxes, etc.

Job's-Tears, Hedgehog, Shepherd's-Purse, are familiar names sug-

gested by other mimicries in the fruits. The Hazel-nut gets its name

,r
Fig. 156.—Monkey-pot (Lecytfiia ollaria).
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from the Anglo-Saxon Hcesil, a head-dress, on account of its turhan-

like cupula.

242. Floral Colors.—Flower-Families almost invariably wear one

or the other of the primary colors yellow and blue ; their tints have one

or the other of these colors as a base, leading to the third primary

color red, thence to white, which is the absence of color. De Candolle

classed the floral colors in two groups : Xanthic (Gr. xanthos, yellow)

and Cyanic (Gr. kuanos, blue). Each group begins with green

(which results from the union of yellow and blue) and ends with red,

as follows

:

Yellow-green.
Yellow.
Yellow-orange.
Orange.
Orange-red.

Eed.

Green.

Blue-green.

Blue.

Blue-violet.
Violet.

Violet-red.

LESSON XXII.

CALYX—COEOLLA.

243. Flower-forms. 244. Monopetal^. 245. Labiatae. 246. Poly-
petalse. 247. Papilionacese. 248. Forms of sepals and petals. 249.

Nectaries. 250. Neutral flowers. 251. Texture, persistence.

243. Flower-Forms.—In a monopetalous corolla and a

monosepalous calyx the lower part is the Tube, the upper

part the Limh, or Border ; the part between these two is

the Throat. In a polypetalous corolla the upper part of

each petal is the Limb ; the lower part, when prolonged

and narrow, as in the Pink and Wall-flower, is the Claw,

or Unguis (L. claw).

244. The monopetalous corolla and Tnonosepalous calyx are Calcarate

(Spurred) when pi-olonged into hollow projections, like spurs; corolla

of Pinguicula, calyx and corolla of Larkspur; Calyptrate, Calyptrv-

form, when the upper part of the calyx does not open at top, but
remains closed and pointed, like the calyptra of the Mosses ; in the
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Fig. 15V.—A, Bitcahjptits p'llverulenta.

B, single fl. C, fl. fully opened.

Eucalyptus this upper part separates from the lower part, which is

adherent to the ovary (Pig. 157) ; in the Eseholtzia the whole of the
free calyptra comes off, lilce the ex-
tinguisher of a candle ; Calceolate,

one lobe, slipper-lilce
;

Calceolaria,

Moccasin Orchis ; Campanulate,
bell-shaped ; corolla of Harebell

;

Clefl, Lobed, divisions extending
not more than half-way ; Egg-
plant (Fig. 158); Cyathijorm,
wineglass-shaped ; Kalmia ; Digv-
ialiform, lingered, like a glove

;

Foxglove ; Entire, with an even
border ; Morning-Glory ; Gibbous,
swollen or inflated more in one
part than another ; tube of Petunia

;

Hypqcrateriform, salver -shaped,
with flat, spreading border ; Phlox,
Cypress, Morning-Glory ; Inflated,

Tumid; corolla tube of Tobacco; Infundibuliform, funnel-shaped;
tube of Morning-Glory ; Labiate, lipped, like the mouth of some ani-

mal ; Broom-rape (Fig. 159); Ligulate, strap-shaped; ray-florets of
Chamomile; Parted, divided nearly to base; corolla of Fringe-tree;
Pappose, consisting of beards or hairs ; calyx of Dandelion ; Hotate,

wheel-shaped ; corolla of Irish Potato ; Tubular, disk-florets of Sun-
flower

; Vrceolate, pitcher-shaped ; Whortleberry, Heath ; Ventricose,

more than gibbous.
245. Labiatae.—The Labiate form is so persistent throughout the

Sage Family (Fig. 160) that it gives name to the Order. The corolla

is Galeate, or helmeted, when one lip curves like a helmet (L. galea)

;

Personate, or masked,
when the throat is closed

by a protuberance of the
lower lip (which is the

Palate); Snap-dragon
(Fig. 161); Ringent,
grinning, when the two
lips are wide open ; Sac-

cate, lower part sac-like

;

Snap-dragon.
246. Polypetalous

flowers often have a
monosepalous calyx.

The terms here used,

then, refer only to the
corolla. This is Cary-
ophyllaceovs, or p i n k-
like, when there are five

clawed petals, the claws
enclosed in a tubular
calyx, the limbs free, as

in the Pink, Catch-fly, etc. ; Cruciform, cross-shaped, with four
clawed petals, the four limbs making a Greek cross, as in the Mustard

h 10*

Fig. 158.—Egg-plant {Solarium melongena]
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Family (Fig. 162). This invariable character gives the name Cru-
ciferx—Cross-beareiB—to the Order.

247. Papilionaceous flowers are so

called because they resemble a but-
terfly (L. papilio). They charac-
terize the main divisions of the Pea
Family (Fig. 163). Other resem-
blances, however, give the parts of

the corolla their botanical names.
The large upper petal (c) is the Vex-
illum (L. baimer, standard); the

two side petals, next to this, are the

Aloe (h. wings) ; the two smallest

and middle petals, partly united and
curved [d) form the Carina (L.

keel), which encloses the pistil and

Fig. 159.—o, Broom-rape {Orohanche
rubra) ; &, base of stem ; c, corolla laid

open ; d, middle lobe of lower lip, mag.,
showing fringe of glandular hairs ; e, fr.

Fia. 160.—Germander, Wood-sage
{Tettcrium Bcorodonia) i a, corolla; &,

calyx, with pistil.

Fig. 161.—Snap-dragon {Antirrhinum

nu^iu) ; separate fr.

Stamens. Instead of a butterfly, then, we have a royal barge, in
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which the pistil-queen and her stamen-courtiers are seated, with
winged sails on either side

and a banner floating above
them.

848. Separate Petals and
Sepals are usually described

in the terms applied to the
corolla ; they are calcarate,

saccate, etc. In the Colum-
bine and Dutchman's Breeches
the petals are Cucullate, or

hooded. In some of the
Pinks they are Fimbriate, or

fringed ; here, too, they are

Unguiculate, or clawed. In
the Balsams (Fig. 164) one
sepal is prolonged into a
spur.

249. Nectaries are glan-

Fio. 162.—Treacle-Mustard (Erysimum cfieiVan-

tiundes) ; a, rt. ; h, infloresceuce ; c, same, with
fr. ; d, calyx ; e, floral organs

; /, 11.

dular enlargements or ap-
pendage.5 in which the
sweets of most honey-
bearing flowers are se-

creted. The term was for-

merly applied to the spurs
of flowers like the Violet,

Balsam, etc., because they
contain these glands; but

it is now restricted to the glands
themselves. Nectaries are usu-
ally developed from the torus,

hut often from any other part of
the flower. "When on the corolla,

they are generally at the base
of the petals, on their inner face;

sometimes sessile, as in the Crown
Imperial; sometimes on stalked

hairs, making a lovely fringe, as in

the Broom-rape (Fig. 159, d). Very
often the nectary is only a glandu-
lose couch, as in the spur of the
Columbine petal.

250. Neutral flowers are really
Fio. 163.—o, Bird'8-foot Trefoil, or only floral envelopes ; they are with-

^:^^^^tl^S'^T%\lT'n °"* reproductive organs. They are

stamens. seen in the cultivated Hydrangea
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and the Guelder Rose, or

Snow-Ball. In the Wild
Hydrangea the central
flowers of the cyme are

perfect, but small and in-

conspicuous ; the outer
flowers (called radiant)

are large, while, showy,
but neutral.

251. Texture and Per-
sistence.—The texture of

sepals and petals is de-

scribed in the terms used for

leaves. In persistence

they are Accrescent when
they grow after flowering

and persist with the fruit,

of which they often form
a part; Bois d'arc. Bread-
fruit, Ground-Cherry ca-

lyx ; Caducous, Fugacious,
when they fall early

;
petals

of Sweetbrier; Ephem-
eral, enduring but a day

;

Poppy ; Marcescent, when
they wither, but persist

Tio. 164.—a, Balsam, Tonch-me-not {Impatiau with the fruit; calyx of
NolMm-tangere) ; 6, pod ; c, same, open. Hollyhock.

LESSON XXIII.

THE MAN'S HOUSE (ANDRCECIUM).

252. Number of Stamens. 253. Position in regard to Calyx and
Corolla. 254, 255. Position in regard to one another. 256. Position

in regard to the gynoecium. 257. The three modes of insertion. 258.

Gynandrous flowers. 259. Dynamic stamens. 260. Filament. 261.

Anther: 262. Its attachment; 263. Its facing; 264. Its cells or

lobes; 265. Its forms; 266. Appendages. 267. Dehiscence. 268,

269. Pollinia. 270. Eormation of Pollen. 271. Pollen-grains.

253. Number of Stamens.—Taking the Greek numerals already

given (235) and prefixing them severally to the Greek andros (man,
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165.—Baniriu lit

stamen), we have the terras Monandria, monandrous, Diandria, di-

androus, etc., up to Decandria, decandrous, to represent the number
of stamens in the androecium. When there are

more than ten, the androecium is Polyandrous
(6r. polus, many), and the stamens are Indefi-

nite (111). When their number is equal to that
of the corolla-lobes, as in the Primrose (Pig. 5),

or to the petals in a polypetalous flower, as in the
Sedum, the flower is Isostemonous (Gr. equal-
stamened). When their number is less or greater

than the number of the corolla-parts, the flower
is A nisosiemonous,—unequal-stamened

.

253. Position in regard to Calyx and Corolla.—
When adherent to the sepals, as in the Banksia
(Fig. 165), the stamens are Episepalous ; when
adherent to the corolla, as in the Primrose (Pig.

6), they are Epipetalous. They are usually Al-
ternate with the lobes or petals, as in the Sedum ; but sometimes Op-
posite or against them, as in the Primrose. They are Exserted when

they project beyond the corolla, as in

the Columbine (Pig. 154) ; Included,
when quite within it ; Primrose.

254. Position in regard to one an-
other. — The stamens are Ascending
when they rise obliquely (Penny-
royal) ; Connivent when they lean
towards each other around the pistil,

with their anthers touching, but not
cohering (Irish Potato, Egg-plant,
Fig. 158) ; Declinate when all turned
in one direction (Azalea) ; Erect
when rising vertically (Herb-Eob-
ert) ; Inflexed, curving in towards the
pistil (Almond, Peach) ; Pendulozis,

reverse of erect (Columbine).
855. When coherent, the stamens

are Monadelphous, or in one brother-
hood (Gr. adelpkos, brother), with
their filaments united into one set, as

in the Broom (Pig. 166), the Mallow,
and Cotton. They are Diadelphous
when their filaments are in two sets,

as in the Pea (Fig. 167, A) ; Tri-
adelphous when in three sets, as in

St. John's - wort ; Polyadelphous, in
many sets, as in the Castor Oil and
Cream-nut. They are called Syn-
genesious (Gr. syn, together, genesis,

„ ,„,. birth), or born-together, when they
166.

—

a, Broom (CytisuB Bcopor ^„i,„/.„ i .-, • ^t_ . ,,''
. ,! „„H . w \.„/i,™„i.,„, cohere by their anthers, as in the

Sunflower Order (Pig. 167, B), in
which this is a permanent character; here the fllaments are distinct.

In the Lobelia both filaments and anthers cohere into a tube, making

Fig.
riuB) ; 6, Ive.
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the andrcecium monadelphous and syngenesious. The monadelphous
filaments of the Milkweed (Fig. 172, A), which make a tube sur-

rounding the pistil, are called a Ghynostegium (Gr; woman's cover).

256. Position in regard to Gynce-
cium.—The stamens are Epigynous
(above the woman) when they are

on a disk adnate to the top of the

ovary, as in the Carrot ; Hypogy-
nous (below the woman) when
inserted below the ovary, as in the
Geranium, Magnolia, Lotus-Lily,
and Buttercup ; Pei-igynous (around
the woman) when borne on the
rim of the calj'X, as in the Cherry.

257. These three modes of inser-

tion were found by De Jussieu to

be so constant that he gave them
the third place in his relative

values (31). They give rise to the
Divisions Ovary Free, Ovary Ad-
herent, and to the poly-

petalous Subdivisions

Ca^/ciflorce, Discifloroe,

ThalamiflorcB.

258. Gynandrous
flowers

(Gr. gyn, woman, andr, man) have the
anthers adnate to the style, as in the
Orchis (Fig. 152) and the Aristolochia ; or
to the stigma, as in the Milkweed
(Fig. 172)."

,

259. Dynamic Stamens. — In the
Labiate flowers (Fig. 160, a) there

Fig. 167.—A, Sweet Pea {Lalhyrtu odo~
ratus). B, Floret of CatanaTwhe cerulea.

Fig. 168.—Stamens. A, OleaDder (A^cnum). B, Pnraiilhera ericifolia. 0,
Cucumber (Oucumis). D, Sage (Sijuja (iJicitiaiM). E, Hiimiriiim halsam^emm).
F, Whortleberry

( Vacctnium uliyinomm). G, UepaLica.

are four stamens, two of which are longer (stronger) than the other
two ; they are called Didynamous (Gr. dynamis, strength), or twice-
strong. In the Cross-li'lowers (Fig. 162, e) there are six stamens, four
longer than the remaining two ; they are Tetradynamous.
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It is Capillary, or hair-260. The Filament has various shapes.

like, in the Grasses ; Cla-

vate, or club-shaped, in the

Begonia; Filiform, or

thread-like, in the Lily;
Petaloid in the Canna.

261. The Anther, as we
know, is a transformed
leaf, the filament being its

petiole. The two anther-
lobes are the halves of
the leaf-blade. The con-
nective is the midrib

;

sometimes it is scarcely

perceptible, as in the
Grasses and Lilies ; again
it is a mere prolongation
of the filament, as in the
Hepatiea (Fig. 168, G) ; or

it is Produced (prolonged
beyond the anther - lobes)

,

as in the Wild Ginger, the
Hand - flower, the Lotus-
Lily ; in the Humirium
(Fig, 168, E) the produced

j,,^ l69.-G«mbogo (UOrmlendron gambogioid^):
connective is iiesny and a, cf fl. ; 6, same, showing stamens ; c, anther ; de-

much larger than the an- hiscence circumscissile.

ther-lobes.

262. Attachment.—The Anther
is Adnate when one face is at-

tached to the side of the filament
(Magnolia) ; Innate, when at-

tached by its base to the apex of

the filament (Hepatiea, Fig. 168,

G) ; Versatile, when attached by
its middle to the apex of the fila-

ment (Grasses, Lilies).

263. Facing of the Anther.—
The Anther is Extrorse when it

faces outward from the pistil

(Tulip - tree) ; Jntrorse when it

faces inward towards the pistil

(Vine, Magnolia).
264. Anther-Cells, or Lobes.—

Nearly all anthers are quadri-
loculnr, or four-celled (L. loculus,

little cell), when young. Some-
times this condition persists, as in

Poranthera (t'ig. 168, B); but
usually the anther becomes Bi-

FiG. 170.-,,, Cinnamon (Ciimamomwrnzfy- lacula'r (2-celled) at maturity, as
.„.«.»1: 6. senarate anther.

j^ the Hemtica CFifr. 168 Gl.
Jamcum) ; b, separate anther.



120 ACADEMIC BOTANY.

(1) confluence (the ninning together of the two cells), as in the Gam-
boge (Fig. 169, c) and Marsh-Mallow, or through

(2) obliteration (the entire disappearance . of one
cell), as in the Canna, or through (3) separation, in

which the two cells are separated by a long, trans-

veree connective, as in the Sage (Fig. 168, D), the

anther being Dimidiate (L. cut in half). The an-

ther of the Mistletoe (Fig. 65, B) is many-celled
(pluriloeular), and opening by pores.

265. The Forms are as variable as those of leaves

;

the descriptive terms are nearly the same. The
Oleander anther is Sagittate (Pig. 168, A) ; that of

the Cucumber Is Flexuose (Fig. 168, C).

266. The Appendages are also innumerable. The

TkT iTl.^ollinia (^l^finder connective has a long ciliate plume (Fig.

of OrchU. Morio at- 168, A); the filament of the Humirium has glan-
tached to the reti- dular teeth (Fig. 168, E). The Milkweed (Fig. 172,

So?"een.' «) has a lovely hood and horn.

267. The Dehiscence, or opening, of the anther-
lobes is : (1) Circum-
scissile (L. cut
around) ; here the
lobes are cut trans-

versely, the upper
part serving for a
lid, as in the Gam-
boge (Fig. 169, c)

and the Pyxidan-
thera, or Box-anther
(Gr. pyxidion, little

box), which gets its

botanical name from
this character. (2)

Lotyitudmal
; here

j.,g 172.—A, fl. of Milkweed {Aeclepias hiberom). B,
each cell is marked separate stamen, with its appendages (horn and hood). 0,

with a longitudinal gynceoium, with pollinia adherent to the stigma. D, two

seam, or Suture, by "^^parate pollinia.

which it opens, as in

the Hepatica (Fig. 168,

G), the Oleander (Fig.

168, A), the Grasses

and Lilies; it is the

commonest mode. (3)

Porous; here the Su-

tures remain closed,
and each cell opens by
a pore at the top, as in

the Whortleberry (Fig.

168, F) and the Poran-

Fis. 173.—A, Anther of Squash (Oucurbila Pepo), with thera • (Fig. 168, B),

two pollen-mothers. B, ripe pollen-mother, with pollen- which gets Its name
grain escaping. from this character.

The pores of the Mistletoe anther perforate it in every part (Fig. 66,
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B) , so that it resembles a honeycomb. (4) Valvular ; here the sutures

remain closed, and the face of the anther is cut into portions which
lift like a hinged trap-door or valve (L. valva, folding-door). This
mode characterizes the Laurel Family (Fig. 170, 6).

268. Pollinia are pollen-grains generated—as all pollen-grains are

—

in mother-cells which persist, instead of being obliterated (as is usual)
;

and thus the grains are retained in masses.

269. In the Orchids (Fig. 171) the pollinium often lengthens into a

stalk, called a Caudide (L. little tail) ; the caudicle is attached to a

viscid disk, called Retinaculum (L. stay). This stay lies loosely in a
cup-shaped, beaked body, called a Rostellum (L. beak). The rostel-

lura is an abortive stigma transformed. In the Milkweed (Fig. 1 72,

D) each pollinium is provided with a tail, called a. Queue; the two
queues are attached to a common gland, and when ready for fertiliza-

tion, this gland adheres closely to the stigma, whilst the pollinia open
and discharge their grains upon it.

270. Formation of Pollen.—The anther develops before the filament,

and is therefore always sessile at first, appearing as a small swelling
composed of similar cells. Presently some of these cells destroj' them-
selves, as it were,—they change into lacimes, or empty spaces ; these
are at first small and linear; then they enlarge, become oblong, and
are usually four in number, two for each anther-lobe. Soon they are
filled with a mucilaginous fluid, which forms cells (Fig. 173, A) ; the
outermost of these cells become the fibrous envelope of the anther ; the
inner cells, which are much larger, are the Pollinie Utricles, or Pollen-
Mothers. Each pollen-mother forms four cells ; each cell (Fig. 173,
B) forms a pollen-grain. The pollen-mothers are usually obliterated,
as has been said, after the grains ripen

; but in the Orchis and Milk-
weed they persist.

271. Pollen-grains arc as varied as flowers ; their adornment is more
wonderful than that of the flower. The pollen-grains of the Squash
and Passion-flower are elegantly chased and sculptured. Those of the
Pines (Fig. 4, g) are triangular; the extine swells on either side into
two little balloons, evidently contrived to assist in transporting the
pollen, which is borne by the wind to the female flower. Those of the
Hollyhock are round (Fig. 4, s) and bristling with pointed prickles.
Those of the Milkwort (Fig. 4, 2) have longitudinal furrows. Those
of the Cherry are round; of the Evening Primrose triangular (Fig.
4, 3,4). Most of these forms and carvings are designed to attach the
grains to the proboscides of insects, or to the feet, which are also pollen-
bearers. The pollen-grains of the Zostera, or Sea-wrack (which is a
marine plant), have but one coat, the inline; they are exquisitely
slender and delicate, lying side by side, like skein's of silk, in the
anther-lobe. The Fovilla, or nourishing fluid, in the pollen-grain we
remember in Lesson II. (19).

11
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LESSON XXIV.

THE WOMAN'S HOUSE (GYNCECIUM).

272. Number of Pistils. , 273. Position. 274. Form. 275. Di-
visions, Appendages. 276. Style. 277. Gynobase. 278. Torus.
279. Disk. iiO. Ovary; 281. Monocarpous ; 282. Syncarpous. 283.

False dissepiments. .284. Placentation. 285. Number of cells. 286.

Abortion. 287. Ovule; its position in the cell; 288. Its po-sition on
the funiculus. 289. Analogies between reproductive and vegetative
organs. 290. Difference between Ovule and Seed ; Embryogeny.

272. Number of Pistils.—Taking the Greek numerals,

with the Greek poly,—as we did for the stamen,—and
prefixing them to the root gyn (woman, pistil), we have the

same descriptive terms for the gynoecium,

—

monogynia, etc.

Besides these, the pistil—which is also called Carpd, espe-

cially when there is more than one in the gynoecium—is :

Monocarpous when there is but one ovary, as in the Pea
(Fig. 5, 6) ; Syncarpous when there are two or more
ovaries, as in the Lily (Fig. 6, 4) ; Apocarpous (Gr. apo,

from, separate) when there are many distinct carpels, as in

the Buttercup (Fig. 9, 1).

273. The Position of the Stigma in regard to the Style is Terminal
when the conducting tissue is at the
apex (Lily) ; Unilateral when on
side (Custard-Apple) ; Bilateral when
on both sides (Plantain).

'

274. In Form
the Stigma is Capi-
tate (head-like) in

Fig. 174.—A, vert. sec. of fl, of Melandriam dioicum. B, fr. of Geramum aan-
gnineum. C, fr. of Malva enlvestris. D, seiiarate coccus, X- E, fr. of Fennel
{FamctUum qfficinnl"). ' -

the Mezereon
j
Lamellate (bladed) in the Begonia ; Peltate and Stellate
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Fig.

veBca).

175.—A, vert. sec. of fl. of Strawberry (Fragaria
B, do. of fl. of Sweet-brier {RoBa j-ubiginosa).

in the Poppy ; Petaloid in the Canna. The 5 united petaloid stigmas

of the Sarracenia (Fig. 114) imitate a parasol.

275. The Divisions

and Appendages of the

Stigma are as varied

as those of the flower

and leaf; they are de-

scribed in the same
terms. In the Dock
the stigmas are laoini-

ate (Fig. 189, A) ; in

the Grasses plumose
(Fig. 52, B); peni-

eillate (L. penicillus,

a painter's brush),
with diverging hairs,

as in the Burnet and
Pellitory.

276. The Style, in its position on the ovary, is Apical [Terminal)
when it arises from the apex, as in the Myrtle (Fig. 178) ; Lateral
when it rises from the side, as in the Strawberry (Fig. 175, A) ; Basal,

Basilar, when from the base, as in the Sage and Comfrey (Fig. 5, 2)-

We are thus brought to

277. The Oynohase (woman's base), a cen-

tral column, which is a growth formed by con-

fluent basilar styles and their ovaries, which
separate from it at maturity. Here the cai'-

pels, which are 1- or

2-seeded, are called

Cocci (L. coc c'u s,

berry) ; this column
is called also a Col-

utnella. In the

Geranium (Fig.

174, B) the cocci,

at ripening, /racfaj-e

or separate from one
another, and hang
suspended by their

long, persistent
styles . from the top

of the column ; the

fruit is called a

Regma (L. frac-
ture). In the Mal-
low (Fig. 174, C)
the cocci do not
wholly separate
from the column.

278. The Torus
has many forms.
In the Kose it is

urceolate (Fig. 175, B), lining the calyx-tube.

Fig. 176.—a, fl. of Calii-

caitlhus florldus. B, vert. Bee.

of same, sepals removed, C,

separate carpel, vert. sec. D,
section of fruit. E, trans,

sec. of embryo ; cotyledons
convolute.

Caper {Ca^ipariB

In the Strawberry
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we see the reverse; here (Fig. 175, A) it hulges up into a fleshy

mass (the fruit), in which the
small apocarpous pistils are em-
bedded. In the Calycanthus
(Fig. 176) it is urceolate, but
there is no calyx-tube ; the dis-

tinct sepals are in spirals on its

outer surface. Sometimes its cen-
tre is stipitaie, prolonged into a
stalls, or stipe ; this is called an
Anihophore (flower-bearer) when
it lifts petals, stamens, and pistils

above the calyx, as in the Pinks
fFig. 174, A).' It is a Carpophore
(carpel-bearer) in the Fennel (Fig.

174, E) ; here the fruit is called a
Cremocarp (hanging fruit) ; the
2 separate carpels are Meriearps
(half-fruits) ; their line of union
is a Commissure. The stipe be-
comes a Oonophore (Gr. family-
bearer) when it lifts the stamens
and pistils above the other floral

F,G. 178.-1, vert, sec.'of fl. of Myrtle P"j'=> f\
'" the Magnolia (Fig.

{Myrtits communxa). 2, branch, with fls. •oo, A) and Custard -A p p 1 e

Family ; a Oynophore, or woman-
bearer, when it lifts the pistil alone, as in the Caper (Fig. 177) and
Passion-flower (Fig. 155).

279. The Disk (L. discus, quoit) is an ex-

pansion of the torus, under, around, or above

FlQ. 179.—B, Pistil of Flowering Cherry (CeraettB einenain) reverting to If. form. A,
true pistil, vert. sec. C, carpel of Bulomus umbellatuB^ trans, sec. D, ovary of Drosera

filiformis. E, ovary of Yocltysia rotundifolia. F, ovary of AgrosUmma GUItdgo, G, do. of
Brasenia peltala.

the ovary. It is Epigynous when above the ovary, as

in the Myrtle (Fig. 178) ; Hypogynous, below the ovary,

as in the Orange, Vine (Fig. 4), and Cashew (Fig. 76);
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Perigynous, around the ovary, as in the Buckthorns (Fig.

77).

280. The Ovary.—The pistil is a transformed leaf, its

upper face folded inward. Its lower part forms the ovary
(Fig. 179, A, B) ; its apex, prolonged, forms the style

;

here the inner margins, turned outward and without a

skin, form the stigma. The united leaf-margins of the

ovary form the Ventral Suture (L. abdominal seam) ; the

mid-rib forms the Dorsal (backbone) suture. The ventral

suture turns invariably towards the axis (centre) of the

flower. The two halves of the ovary are Valves. The
ovaries are usually attached to the ventral suture, as in the

Pea and Lily (Fig. 5, 4, e), the Cherry and Vochysia (Fig.

179, A, E).

281. A monocarpous (simple) ovary has but one cell and
one placenta. The cell may be 1-ovuled, as in the Cherry,

or many-ovuled, as in the Pea. The placenta (17) is

double when the ovules are on the ventral suture, because

there it is formed by the two leaf-margins.

282. In the synearpous ovary, the united or adjacent

walls of the cells are called Dissepiments, or double-par-

titions, as in the Lily and Vochysia.

283. Fake dissepiments are sometimes formed by a pro-

jection from the dorsal to the ventral suture, thus making
a 5-celled ovary 10-celled, as in the Flax.

284. Plaeentation (the position of the placentae in the

cell) is Axile (ventral), Central, Dissepiniental, Dorsal, and
Parietal

:

I. When Axile, the placentse are on the ventral suture; Cherry,

Pea, Lily, Vochysia; this is the usual form.

II. When Central, the dissepiments are obliterated (making the

ovary 1-celled), with the placentae forming a thick axis, as in the

Primrose (Pig. 5, i) and the Pinks (Pig. 178, F).

III. When Dissepimental, the placentae are on the dissepiments, as

in the Flowering Eush (Fig. 179, C).

IV. When Dorsal, they are on the dorsal suture; Water-Shield
(Fig. 176, A).
V. When Parietal, the ovaries are not folded (Fig. 179, D). Their

open valves cohere by the neighboring edges, thus making one cell,

though normally there are as many ovaries as plaoentse. These open
ovaries are called Farleies (Xi. paries, parietis, wall). We see them in

the Violet and Fly-Trap (Fig. 179, D).

11*
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285, The number of cells is determined by the styles; the free
stigmas; the stigma-lobes ; the placenta;.

Fia. 180.—Ovules. A, Pellitory-on tlie-Wall (Parielaria offiiAnala). Ti, Groundsel
{Senecw vulgaris). C^'P&o.^Oiwnis rolundifolia). D, Mezereoa (Daj^Ane). E, Mare'a-tail
{jSippuris vulgaris). F, Horse-cheBtnut {^scidw hylyrida).

286. Abortion.—The Filbert is 2-eelled at first; each cell is 1-

ovuled
;
but the rapid growth of one ovule soon destroys the other, and

the ovary becomes 1-celled, 1-seeded. The same thing occurs with
the Acorn, which is at first 3-celled, with 2 ovules in each cell.

287. The Ovule, in its position in the cell, is

Ascending when it rises obliquely, as in the Pellitory (Fig. 180, A)

;

Erect when it rises directly from the base : Groundsel (B)

;

Horizontal when at right angles with the axis ; Pea (C)
;

Pendulous when hanging from the upper part : Mezereon (D)
;

Suspended when hanging directly from the top: Mare's-tail (E).
In the Horse-chestnut there are two positions (F) ; one ovule is

erect, the other suspended.

Fig. 181.—A, Ovule of Olax strictti. B, Lenma miTwr. C, Chelidonium
raphe; e, chalaza; A, hilum; /, funiculus; n, nucleus; h*, tegmen; te.

Wall-flower {CkeiraiUhui Cheiri).

majvs; r,

testa. D,

288. The position of the Ovule on His funiculus is very important.

It is Orthotropous, or straight (Gr. orthos, straight ; iropo, I turn), in

the Smartweed (Fig. 3, a) and Olax (Fig. 181, A) ; here the ovule has

the chalaza and hilum coincident (on the same line), with the mi-
cropyle opposite to them. The ovule is Anairopous, or inverted (Gr.

ana, up), in the Celandine (Fig. 181, C) ; here it is reversed on the

funiculus, which is prolonged into a stalk, the greater part of this
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stalk being hidden by the coats ^testa and tegmen) ; this hidden part

V) is called the Raphe (Gr. seam) ; here the hilum (h) and the chalaza

) are no longer coincident, but widely separated. The ovule of the

uck-meat (Fig. 181, B) is Semi-nuatropous, or half-inverted.

The ovule is Campylotropous, or bent (G-r. knmpylos, bent), in the
Wall-flower (Fig. 181, U) ; here the base, or chalaza (c), is straight

;

the micropyle is brought close to it; the funiculus and hilum (/) are

C'lincident.

289. The analogies between the reproductive and vegetative organs

are tlius traced by Sachs :

When the ovule is single, erect, and orthotropous (thus terminating
the floral axis), it is a transformed stem, as in the Smartweed (Fig.

3, a) andOlax (Pig. 181, A);
When the ovules have central placentation (thus growing laterally

from the floral axis), they are transformed leaves, as in the Primrose
(Fig. 5, i) and Pink (Fig. 179 F);
When the ovules have strictly a'xile placentation (thus growing

from the margins of the carpel-leaves), as in the Pea (Fig. -5, e), the

Cherry (Fig. 179, A), and the Vochysia (Fig. 179, E), they are trans-

formed leaflets.

He finds no clear analogy for dorsal and dissepimental ovules, but
sees a resemblance to the spore-cases of Lycopodium, which proceed
from the leaf-surface.

290. Difference between the terms Ovule and Seed.—
Whilst the ovule is fitting itself to its permanent position

in the cell or ovary, the embryo-sac is developed, the em-
bryonic vesicle is formed, the stigma develops the delicate

papillfe (20) of its conducting tissue, which secrete a special

fluid, and all is made ready for the great work of fertiliza-

tion, or Embryogeny (Embryo-creation), which is the most
important in nature. Before fertilization the female organ
is technically an ovule; after fertilization it is technically

a seed. In the parthenogenesis of Hemp, Bryony, etc.,

there is no fertilization ; but the distinctions remain, for

the organ is at first an ovule, then a seed.
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LESSON XXV.

POLLINATION—PEKTILIZATION.

291. Pollination. 292. Leaf-pollination. 293. Cleistogaray. 294.

Parthenogenesis. 295-297. Foreign pollination. 298. Dichogamy.
299. Homomorphous, heteromorphous flowers. 300. Modes of foreign

pollination. 301, 302. Entomophilous flowers. 303. Sensitive motion.

304. Fertilization.

291. Pollination.—The transportation of pollen, either

to the naked ovule in Gymno.spernis or to the stigma in

Angiosperms, is called Pollination (L. pollen, poUinis).

This has two modes : I. Self-pollination, in which the flower

is monoclinous and the stigma receives pollen from the

anthers of the same flower ; here the stigmas and anthers,

of course, ripen at the same time; II. Foreign pollination,

in which the stigma is pollinated by pollen from another

flower.
292. Self- Pollination is called Autogamy (Gr.

autos, self; gamos, marriage). It is performed in

several ways. In the Mallow (Fig. 182) the stig-

mas curl ahout the anthers, receiving the pollen

by immediate contact ; though even here the

pollen may be brought to them by insects from the
anthers of a distant flower, thus securing foreign

fertilization. In the
Bee Orchis the an-
thers open as soon as

the flower expands,
and the poUinia hang
directly over the stig-

matic surface, with
HI which the lightest

breath of air brings
them in contact.

Furthermore, whilst nearly all other or-

chids are incapable of self-pollination, and
resort to every form and color to attract

insects, the Bee Orchis takes the shape of
the bee itself, as if to deceive insects into

the belief that a bee is already in posses-
sion of the flower and that no other visitor

need seek admission.
293, Cleistogamy (Gr. kleis, key), or locked marriage, is seen in the

Fta. 1»2.—Gynce-
and Androecium
Malva rotundifolia.

Fig. 183.—Autumnal flower of
Dead Kettle (Xomium ampUxi-
caule).



POLLINA TION—FERTILlZATIOn. 129

autumnal flowers of the

and Trifolium subter-

raneum. In the spring

these plants produce
normal flowers ;

but in

the autumn the flowers

scarcely look like

flowers at all. There
is no stigmatic surface

;

the ovules and anthera

are in the same cavity

or ovary ; this cavity

does not open ; the
pollen - tubes ^w h i t e

cords in the illustra-

tion) bore holes through
the anther-lobes at the

top of the cavity and
penetrate the ovules

below, which ripen

perfect seeds. Masters

Dead Nettle (Pig. 183), the Violet, Oxalis,

Fig. 185.—Milkwort {Polygala vulgaris).

Fig. 184.

—

Bryonia dioicay cf and ? pl.ante.

tells US, in his "Vegetable Phj'si-

ology," of plants in which pollen-

grains are produced in the ovule it-

self One step further, and we see

294. Parthenogenesis, or Virgin
parentage, already defined (40).

Spallanzani (\,he latter part of the

last century) found that the S flowers

of the Hemp (which is dioecious) pro-

duce perfect seeds without the aid of

pollen ; Naudin and Decaisne grew
a second generation of Hemp from
virgin seeds. Naudin discovered the

same thing in the Common Bryony
(Pig. 184), which is also dicBcious.*

The most remarkable plant with this

habit is the Ccelebogyne, or Virgin-
flower (L. ccelebs, unmarried ; Gr.

gyne, woman). It was discovered

in New Holland, and introduced iiito

the English Botanical Gardens in

1829. It is dioecious, and placed in

the Euphorbia Pamily ; its fruit re-

sembles that of the Three -seeded

Mercury. No male plant was brought
to Europe ; the flowers show no sign

of pollinic action by cross-fertiliza-

* The Weeping Willow produces new generations in this way con-

tinually and perfectly, Herbert Spencer tells us. He calls the process

Agamogenesis,—Gr. agamos, without marriage.
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tion
;
yet they produce perfect seeds, which produce perfect plants,

continuing the generation. Fertilization is the rule among phan-
erogams. These plants being dioecious, however, may often be too
widely separated for the pollen of one to reach the stigma of the
other; and this parthenogenesis is perhaps—with all respect to Mr.
Darwin—a "survival of the fittest;" the fittest being the mother, who
has the chief, often the whole care of her young.

295. Many solf-pollinating flowers require foreign aid, from insects,

the wind, or other agencies. Tlie ten stamens of the Kalmia are con-
fined by their anthers in as man}' little pouches in the corolla. There
they remain, incapable of extricating themselves, until released by
some insect, or the wind, or a blow of some sort ; then they spring up
towards the pistil mechanically, lilce a bow unstrung, and their pollen

is shod upon it. The Barberry stamens lie out against the petals.

The sun's heat arouses them ; or an insect, foraging for honey in the

nectaries of the petals, touches the irritable base of the stamen, which
immediately springs up by spontaneous action and projects its pollen

on the stigma. Here, and in the Kalmia, the insect bears off pollen
to another flower, thus securing foreign pollination also. In the

Milkwort (Fig. 185), which is self-pollinating, special provision to

secure foreign fertilization also is made in the viscid disk behind the
stigma, to which pollen brought by an insect will cohere.

296. Foreigrn Pollination is the prevailing habit through-

out the vegetal kingdom. In monoecious plants the sta-

mens and pistils of flowers on the same plant usually ripen

at different times.

297. This rule governs the greater number of mono-
clinous flowers also ; they are furnished with both organs,

as a reserve, apparently, in case of the failure of pollen

from distant flowers. At any rate, we are taught, from
the first hint at two sexes in the Diatoms (44), tiiat for-

eign pollination gives the best results, almost invari-

ably.

298. Dichogamy.—Monoclinous flowers with pistils and stamens
ripening at different times are termed Dickogamous, or separate-

wedded (Gr. dike, separate) When the pistils ripen first, as in the

Aristolochia (Fig. 186), the fiower is Froterogynous ({jr. protos,

first). When the stamens ripen first, as in the Sage (Pig. 187), the

flower is Proierandrous. The proterogynous flower is, therefore,

first female and then male ; the proterandrous flower first male and
then female.

299. Homomorphous and Heteromnrphous flowers.—In most flowers

the stamens and pistils have relatively the same length and position

towards each other in the same species ; they are therefore termed
Homomorphous (Gr. homo, similar; morphe, form). Sometimes,
however, we find Heteromorphous flowers (Gr. heteros, another, un-
like),—that is, with stamens and pistils different in length and posi-
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tion. The same species of the Primrose (Fig. 5; i) shows two forms,

and is therefore called Dimorplwus

;

one form (Fig. 5, i) has .a short

style with the stamens inserted on
the corolla -throat above it; the

other has a long style with the

stamens inserted on the corolla-

tube below it. These forms are

evidently contrived for the visits

of insects. The Yellow Jessamine
(Gelsominum) is dimorphous ; the

Loose-Strife is Trimorphous.

300. Modes of Fordgn
Pollination.—Flowers polli-

nated by the wind are termed

Anemophilous, or wind-lov-

ing (Gr. anemos, wind
;
phi-

los, loving). The Pines,

Grasses, Poplars, and Birches

are examples. Their stig-

mas are usually feathered, to

catch the pollen readily (Figs.

61, 52); their pollen-grains

are dry and smooth (Fig. 4, 6 ; Fig. 47, A, B). Anemo-
philous flowers are never conspicuous; they are usually

diclinous, and the male flowers produce great quantities of

pollen.

301. EntomopMlous, or insect-loving flowers (Gr. cn-

tomos, insect), are pollinated by insects. These flowers are

much more interesting and varied ; they use every device to

Fig. \^^.—Ariskitochia Serpeniarin : a,

flower ; b, same cut open, showing sta-

mens and stigma, c ; d, stamens ; c, stig-

ma-lobes.

Fig. 187.—Fis. of Sage {Baloia officinalis).

flower. A, pistil ripe, ready for pollen.

B, stamens ripe, bee entering

allure insects. The bee, the moth, and the butterfly are the
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chief actors in this pretty courtship, though many humbler
folk—the gnat, the ant, the fly—take part in it.

302. Each flower has her own favorites : the Sage secretes honey to

attract the bee; the Pinks and Moming-Glories deck themselves in

gay colors to allure the butterfly ; the Evening Primrose unfolds and
shines the livelong night, exhaling her sweets for the humming
troubadour moth, who knows so well how to find the honey in that
deep corolla-tute with his Jong proboscis ; the Orchids assume all

forms and colore to entice visitor of every type. Entomophilous
flowers include nearly the whole of the higher phanerogams. Their
stigmas (Figs. 172, 187) are broader and more solid than those of the
anemophilas ; their pollen-grains (Fig. 4) are more viscid, and vari-

ously carved, grooved, and appendaged, that they may the more readily
cling to the insect which bears them. It is no unusual thing to see a

bee carrying on his legs the pollinia

of the Orchis or Milkweed (Figs.

171, 172) like a pair of saddle-bags.

The Poppy secretes no honey ; it is

•visited for the sake of its pollen,

which makes Bee-bread ; its broad
sessile stigma (Fig. 197, E) affords a
fine foothold for operations.

303. Sensitive Motion.—At the

time for pollination and fertilization,

the temperature of the stamens and
pistils rises, and they become highly

sensitive, sometimes exhibiting

spontaneous motion, as in the pistils

of the Mallow and the stamens of

the Barberiy. In the Dancing Or-

chids the whole flower engages in

this motion. The labellum is very
lightly poised, and furnished with
fascicles (bundles) of flne hairs

which catch the slightest breath of

wind. This, added to the increased

floral temperature,—and whj' not to

the sportive spirit which infects all other young lovers ?—ogives them
the grotesque contortions which are so curious and amusing. The
Artillery Plant (Pilea) gets its common name from the behavior of

the stamens. The flowers are diclinous ; the male has 4 stamens in a
4-parted , calyx which covers them. When ripe, the least moisture
causes the stamens to spring outward and elastically project their

pollen to the distance of a foot. This act is accompanied with repeated
audible explosions, and the pollen being very fine and smoke-like, the
process resembles mimic artillei'y. The same thing oecui's in the male
flowers of the Paper Mulberry (Broussoneiia), which is in the same
Order. The stamens of the Kue (Fig. 188), which bears monoclinous
flowers, lie outspread at right angles to the pistil, and ripen in suc-
cession. The flrst ripe stamen rises, bends over the pistil (against
which its fllament presses), opens its anthers, and sheds its pollen; it

Fig. 188.—Eue (Ruta graveoleiu)^ with
iDsects.
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then falls back, to be followed by the others, each in turn. The
flowers are usually proterandrous ; but the bee, fly, or other insect

visiting them receives the pollen and bears it off; whilst, after the
pistil ripens, other insects bring pollen from some distant flower.

304. Fertilization has already been described (15, 20),

and also the embryo resulting from it (21). This subject

alone would fill volumes; in this elementary book we can

but glance at its phenomena.

LESSON XXVI.

THE SEED.

305. Seed. 306. Eadicle, its direction. 307, 308. Embryo, its

position. 309. Size of radicle and caulicle. 310-312. Cotyledons.
313. Plumule. 314. Perisperm. 315. Bxalbuminous seeds. 316,
317. Seed-coats. 318. Micropyle. 319. Chalaza. 320. Eaphe. 321.

Funiculus. 322. Hilum. 323'. Seeds dissected.

305. The Seed consists of the ovule and embryo. The
base of the seed is the hilum (Fig. 189) ; its apex is the

opposite point ; its axis is the straight or curved line be-

tween. The base of the embryo is the radicle ; its apex is

the extremity of the cotyledons ; its axis is the straight or

curved line between. The position of the seed in the

ovary (pericarp) is determined by the radicle, which
almost invariably points to the micropyle, and usually lies

close to this opening (Fig. 189, A). On account of the

constancy of this character,

306. The Direction of the Radicle holds the fifth place in

the values (^31). It is

/. Superior when it points to the apex of the ovary, whether the

ovule be orthotropous (Fig. 189, A) or anatropous (Fig. 180, E)

;

//. Inferior when it points to the base of the ovary, as in the

Pretty-by-night (Fig. 189, B)

;

III. Centripetal when it points to the central axis, as in the Lily and
Pea (Fig. 5, 4, e)

;

12
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IV. Centrifugal when it points to the circumference, as in the

Violet (Fig. 204) and Fly-trap (Pig. 179, D)

;

V. Vague, Excentrie, when it has no definite direction, as in the
Primrose (Fig. 189, D).

Flo. , 189.—A, vert. sec. of fr. of Dock (Rmnex). B, do. of fr. of Prett.y-by-

night (MirabilU jalapa). C, do. of sd. of CUfus gymp/iitifolius. D, do. of sd.

of Primrose {Primula elalior): «, embryo; h, hilum ; f, tegmen abd testa;

Py perispeiTQ.

307. The position of the embryo in regard to the Seed.— The three

typical positions of the ovule being known, we have the following
positions for the embryo : I. Ovule orthotropous, embryo nraiifropoas/

that is, the radicle and micropyle turned from the hilum (Fig. 189, A)

;

II. Ovule anatropous, embryo homotropous ; that is, the radicle and
micropyle turned towards the hilum (Fig. 193, B) ; III. Ovule cam-
pylotropous, embryo amphitropous, or bent (Fig. 189, B). IV. The
embryo is heterotropous when, from the unequal growth of the seed-

coats, neither extremity corresponds to the hilum, and the radicle no
longer points to the micropyle. This unusual form is found in the

Primrose (Fig. 18fl, D), in which the axis of the embryo is parallel to

the plane of the hilum ; and in the Grasses (Fig. 6, A), in which it is

oblique. The radicle is in these cases termed excentrie.

308. The embryo is awUe when its axis corresponds with

the axis of the

whether it be straight

(Fig. 189, A) or curved

(Fig. 189, C) ; it is peri-

pheric when it follows the

periphery (circumference),

as in the Pretty-by-night

(Fig. 189, B); it is <mns-

verse when at right angles

with the axis (Fig. 189,

D).

309. The Radicle and
Caulicle are usually small.

Very often, however, the caulicle is conspicuous. In the Pines (Fig.

Tig. 190 —A, emb. of Pondweed (F^tamogelon
perfolialus) ; r, radicle ; t, caulicle ; c, cotyle-
don

; g, plumule. B, emb. of South American
Butternut (Caryocar butproB7nn, Pekea butyroaa).

C, emb. of Dodder (OusctUa Epilimum).
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47) it is elongated. In the Pondweed (Fig. 190, A) it is large, club-
shaped, and called a Mncropod (Gr. big foot). In the South American
Butternut (Fig. 190, B) the large caulicle and radicle form almost the

Fig. 191.—A, emb. of Woad {Isatia tincloria). B, emb. of Wall-flower
(Cheiranllius Cheiri). 0, emb. of Cabbage {Brassica saliua). D, emb. of
Bmtias orientalis, E, emb. of Termittalia Catappa,

entire embryo. In the Dodder (Fig. 190, C) the cotyledons are
entirely suppressed and the embryo consists of a cord-like caulicle and
radicle, coiled in scant perisperm. It is uncoiled and removed from
the perisperm in the figure; the plumule is at its smaller extremity.
The Dodder is a leafless parasite (Fig. 93), and is well prefigured in its

embryo. The Snake-nut gets its botanical name Ophiocaryon (6r.
ophis, snake) from its large, spirally-twisted caulicle.

310. The Cotyledons, being leaves, are subject to leaf-law : they
take as varied forms and
habits and are described

in the same terms. In
the Mustard Family we
find all the types of Ver-
nation : the Cotyledons
are open (Fig. 191, A,
B), folded (C), and
rolled (D). In the
Calycanthus (Fig. 175,

E) and the Terminalia
(Fig. 191, E) they are

convolute ; in the Cab-
bage (0) conduplicate

;

in the Bunias (D) cir-

cinate.

311. In CrucifercB the
cotyledons invariably

have one or another of
the following positions,

the ovule being always

yy V "
j',(j_ 192.—Horse-Chestnut (JEsculua Bippocastanwn)

;anatropous : l. X n e y fr. sprouting ; separate stamens,
are accumbent when
they bend at base so as to touch the caulicle (radicle of old botanists)
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by only one of their united edges (Fig. 191, B) ; II. Conduplicate

when they bend at base so as to clasp

the caulicle by both of their united

edges (Fig. 191, C) ; III. Incum-
bent when they bend at base so

that their midribs are in the same
plane with the caulicle; the coty-

ledons may be straight (Fig. 191,

A) or coiled (Fig. 188, D).
312. Fleshy Cotyledons characterize

most of our nuts. Sometimes the
Fig. 193.—a, seed of Ivory-nut (p/iy- two cotyledons are consolidated into

W«j)ftas nMCrooarpa), showing the aper- -
tVip TTnrsp r>lipstniit CFiV

ture (with a circular lid) through °"®' ^^ ^^^ tie Jlorse-cnestnut (J<!g.

which the small excentric embryo will 192) ; they are then called Confer-
pass out at germination. B, vert. nee. ruminate (L. conferro, I brine; to-
of sd. of Custard-Apple (4,,ona Iriioha).

^^^^^^ . ^^^^^^ ^^^^ ^^^^ paunch)
;

the cotyledon being compared to the dugs of an animal, or to the

stomach in which the food is stored.

313. The Plumule is governed by the laws of both stem

and leaf, and is equally instructive and interesting.

314. The Perisperm is very different in different plants.

It is farinaceous (floury) in the grains ; corneous (horny) in the

Coflee, etc. The Ivory-nut (Fig. 193, A) gets its English name from
the appearance and quality of its perisperm ; and it is used for the

same purposes as ivory. The perisperm of the Cocoa-nut is the white
meat, which is fibrous, hollow, with milk in its cavity, the milk being

a part of the perisperm. In the Papaw and Custard-Apple (Fig. 193,

B) the perisperm is ruminated; that is, the testa projects into it,

making folds like those in the double stomach of an animal that

ruminates (chews the cud). The Nutmeg (Fig. 196) is also rumi-

nated, from the foldings of the tegmen. The perisperm performs

the same office in all seeds ; no matter how firm its texture, it

softens when the embryo is ready to sprout ; the greater part of it

is changed into sugar, starch, and other substances to feed the grow-
ing plant. Seeds with perisperm are termed Albuminous, because

formerly the perisperm was called Albumen on account of its position,

which resembles that of the albumen (white) of an egg. But it is

not at all albuminous in structure, and the term is now discarded.

315. JExalbuminous seeds have no perisperm. Here the

nutriment is stored in the cotyledons (Almond, Walnut,
Cream-nut, Yonquapfine) or the caulicle (South American
Butternut, Dodder).

316. The Seed-Coats are as varied as the other parts of

the plant.

317. In the Gymnosperms (except Gnetacese) there is

but one seed-coat, and this becomes thick, fruity, and
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edible. In Angiosperms there are usually two seed-coats

;

but the Mistletoe (Fig. 65, C) has

none at all, and the seed is a simple

nucleus from which the embryo pro-

trudes. The Filbert and Walnut
have but one coat, which is thin and
fine. Two-coated seeds are the rule,

however, in the Angiosperms. The
tegmen is sometimes united to the

testa so that it is indistinguishable

;

but it is usually free, and often ele-

gantly developed. In the Cotton

(Fig. 194) the testa is dark (green or

black), firm in texture, and append-

aged with the long, white, silky hairs

which furnish the staple of commerce,

is alate, or winged all around (Fig. 195, A). The testa of

the Cream-nut is flint-like in hardness, imitating a pericarp,

and thus giving the name nut to the seed ; whereas the

true nut is the great Monkey-pot, or Cannon-ball, in which
these seeds (from 18 to 24 in number) are enclosed. The
testa of the Magnolia is fleshy and red, imitating a berry

(Fig. 133, B) ; in the Pancratium it imitates a bulb or

corm.

A.CJ
Fig. 194—Seed of Cotton

(GoBsypmiu herbacemn) : testa

dark green (seen only at hi-

lum, h), covered with a fleece

of long white hairs.

In the Milkweed it

Fig. 195.—A, sd. of Milkweed {Asclepias incarnata). B, vert. sec. of sd. of
Wild Ginger {Asarum canadense). G, vert. sec. of cell and ed. of Castor-oil

{Bicinue covmrnmis): c, arillode; /, funiculus; r, luplie ; ch, chalaza; p, peri-

sperm surrounding the large embryo, of which the radicle and 1 broad cotyle-

don arti seen. D, vert. sec. of ovary of Armeria vulgaris. E, sd. of Common
Bean {Faba saliva) : a, hilum ; 6, raicropyle.

318, The Micropyle is visible in the Pea and Bean, in which it

persists as a small hole (Fig. 195, E, &). Often it is closed, and vari-

ously enlarged and transformed. In the Milkweed it is Comose,—
furnished with a coma, or tuft of long, soft hairs (Fig. 195, A). In

12*
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the Castor-Oil it is a thick, fleshy disk (Pig. 195, C) ; in the Polygala
it is three-lobed and fleshy. In the Spindle-tree it becomes a free,

succulent bag around the s"eed ; in the Nutmeg (Fig. 196) it becomes
the free, fleshy, honeycombed, and laciniate envelope known as mace.

These forms are called

Arillodes, or false arils.

319. The Chalaza is

often appendaged. In the
Willow-herb (Fig. 75, 3)
it is comose (like the mi-
cropyle of the Milkweed),
and is called a Strophiole
(L. strophiolum, garland).
in the Aristoloehia it is

fleshy, and called a Car-
uncle (L. ciirunculus, small
bit of flesh).

320. The Raphe is often

invisible externally ; but
in the "Wild Ginger (Fig.

195, B) it is prominent,
and also in the Heart's-

ease and Celandine, form-
ing a crest on the side of

the seed. These enlarge-

ments are called Strophi-

oles, or Caruncles.

821. The Funiculus is usually short exteriorly, or wanting. In
the Plumbago Order it is finely developed. Here (Pig. 195, D) the

ovary is one-celled ; its single ovule is anatropous and suspended from
a long funiculus fixed at the base of the cell. The funiculus is often

appendaged with accessory (helping) organs called Arils. In the

Yew the aril is the red succulent cup which envelops the naked seed.

In the Willow it is comose, completely hiding the seed. In the

Prickly Pear it at first consists of two boat-shaped expansions spring-

ing laterally from the funiculus ; the ovule is developed within

these ; they afterwards harden into an accessory envelope, which be-

comes a sort of stone covered with pulp. In the White Water-lily
(Nympheea) it is a free, transparent hag, nearly closed, prolonged
beyond the enveloped seed; in the Passion-flower it is similar, but
fleshy and with a large opening.

322. The Hilum, or Eye, is sometimes hardly discernible, as in

the Canna ; but frequently it is conspicuous, as in the Pea Family.

323. Seeds are easily dissected, as a rule ; no implements

are needed for this purpose except a careful eye, patient

fingers, and a needle, pin, or pocket-knife. The study

of their parts is the most important as well as the most
interesting branch of botanical science.

Fia. 196.—Nutmeg {Myristica moecluLta).
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LESSON XXVII.

THE FEUIT—DEHISCENT FRUITS: PODS.

324-326. Fruits defined. 327. Pod. 328. Legume. 329. Loment.
330. Folliclp. 331. Boll, or Capsule. 332. Pyxis, Pvxidium. 333.

Silique. 334. Silicle. 335-341. Dehiscence.

324. The Fruit is the ripened spore (Cryptogamia), seed

(Gymno.sperms), or ovary (Angiosperms), with all other

parts of the flower adherent to it. Fruits are : I. Dry when
the pericarp has no pulp : Pea-pod ; II. Fleshy when it has

pulp : Melon, Peach ; III. Dehiscent when it opens : Pea-
pod ; IV. Indehiscent when it remains closed : Melon,
Peach.

325. A Simple Fruit is the product of a single flower

:

Pea, Peach. A Multiple Fruit is the product of an inflores-

cence : Mulberry, Pine -apple.

326. Simple Fruits are classed as : I. Pods, usually de-

hiscent; II. Nuts, Drupes, Berries,

usually indehiscent.

D U

Fig. 197.—A, legume of Pea (Pisum sul.vuin) : sd, dorsal suture; sm, vential
suture ; w, m, valves. B, loment of Hedysamm coronarium,, dehiscence first cir-

cumscfssile ; C, then valvular and sntural. D. pyxidium of Hyoscyamus niger.

E, boll of Poppy (Papacer Rhieas). F, boll of Corn Cockle {Agrostemma
Gitkago).

Dehiscent Fruits: Pods.

327. A Pod is a dry dehiscent pericarp, one- or many-celled, one- or
many-seeded. Pods are thus classed :
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Tig. 198.—Tonka Bean (Dipleryx

odoram) ; fl., pod, calyx.

strictions, called joints,

whicli divide it into 1-

seeded closed cells (Fig.

197, B) ; the cells first sepa-

rate transversely, and then
open by both sutures (C),

liKe the legume.
330. A Fol-

licle is the

fruit of an

828, A Legume (the true pod or

cod) is the fruit of a monocacpous
ovary, usually many -seeded and
opening by both sutures : Pea (Fig.

197, A).
Exceptions: The cod of the So-

phora is indehiscent ; the cod of the

Tonka Bean (Fig. 198) is indehis-

cent, 1-seeded, and fleshy, imita-

ting a drupe. The cods of the Bush
Clover (Lespedeza) are similar, but
dry, imitating altaines.

329. A Loment is a legume or

cod with false dissepiments or con-

apo c a r p u s

ovary, and '

opens by one
suture only,

as in the Col- j.,q 199 _„_ Ainotto {Bixa OrdUma) j I, boll ; c,

umbine (Fig. seeds.

9, 4), the Dogbanes (Fig. 145),

and the Milkweeds, in which
the follicles open by the ven-

tral suture; and the Magnolia
(Fig. 133, B), in which they

open by the dorsal suture.

881. A Boll, or Capsule, is the

fruit of a syncarpous ovary

:

it may retain all its cells,

like the Cotton (Fig. 10) and
Narcissus (Fig. 202) ; or be
1-celled, like the Corn Cockle
(Pig. 197, F) and Brazil-nut

Fig. 200.—A, silique of Wall-flower (Cheiran-

thua CheiTi). B, silicle of Erophita; X. C, do.

of Shepherd's-Purse {Capsdla Burea-paeloria)
; X*
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(Fig. 201), which have
central placentation, and
the Arnotto (Pig. 199)
and the Violet (Pig. 204,
E), -which have parietal

placentation.

332. A Pyxis or Pyxid-
ium (Gr. pyxis, pyxido,
box) IS a capsule which
opens by circumscissile

dehiscence , the upper
part lifting like a lid (L.
operculum), as in the
Henbane (Pig. 197, D),
the Monkey - pot (Pig.

156), and the Plantain.
333. A Silique is a

long, slender capsule, 2-

valved, with parietal pla-

centse, and openin^from
bottom to top. It is 1-

celled in the Celandine ; in

Cruciferae it is 2-celled by
a false septum (Fig. 200,
A), called a Replum (L.

Fio. 202.—A, boll of ^ar-
oiiiim TazneUa. B, diagram of
same.

p a

Fia. 201.—a, boll of Brazil-nut (Dertholletin exceha),
with large pore at top ; b^ same, sawed in half, show-
ing sds. and central columnar placenta : c, a seed the
so-called nut; d, same, cut transversely, showing the
thick tegmen and testa and the creamy embryo or
kernel; e, embryo removed; /, placenta removed: g,
leaf.

door-case) ; in both cases the seed-bearing
placentse persist.

334. A Silicle is a short, broad silique.

Its valves are parallel to the broad replum,
as in the Satin-Plower and the Brophila

Fig. 203.—A, boll of Castor-Oil Plant {Ricinus communis) ; 3 cocci, with a columella,
or gynobase. B, diagram of same. C, boll of Foxglove {Digitaiis purpurea);

2-celicd.

(Fig. 200, B), or keeled a^d pouch-like, with a narrow replum, as in
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the Shepherd's-Purse (Pig. 200, C), whicli gets its name from its

resemblance to a Scotch shepherd's sporran.
333. Dehiscence is Circumscissile, Porous, and Valvular.
336. Circumscissile dehiscence gives us the first opening of the

loment (Fig. 197, BV It gives us the pyxidium : here the ovary may
-he free (Fig. 197, D), with its upper part cut off as a lid ; or adherent
(Fig. 156). In the Monkey-pot the ovary is more than half adherent
to the calyx, forming the pot ; its upper part has an epigynous disk

which forms the lid.' Porous dehiscence is effected by pores or small

openings at the top of the boll, which otherwise remains closed. In
the Poppy (Fig. 197, E) the pores are just beneath the broad, sessile,

persistent stigma. In the Brazil-nut (Fig. 201, a) the large sessile

stigma falls off, leaving a pore, through which the germinating seeds

send their first roots ; but for this the boll would be indehiscent and
classed as a nut.

337. Valvular dehiscence is always vertical ; it is the most com-
mon mode. It has four expressions : Locullcidal, Septicidal, Septif-

ragal, and Sutural.

Fig. 204.—A, diagram of JPharbitU hitipida. B, boll of same, trans, sec. C, disaepi-

mente and seed. D, diagram of Heart's-ease (
Viola tricolor), £, boll of same.

338. Loeulicidal (L. loeulus, cell ; coedo, I cut). Here each carpel

opens at the dorsal suture, thus cutting into the cell; as in the Nar-
cissus (Fig. 202), the Lily, the Olcra, and Cotton.

339. Septicidal (L. septum, partition). Here the dissepiments sepa-

rate (are cut apart, as it were), leaving each carpel or cell closed.

Each cell then opens either by the dorsal suture, as in the Castor-Oil

Plant (Fig. 203, A), or by the ventral suture, as in the Foxglove
(Fig. 203, C).

340. Septifragal [It. frango, I break). This is a modification either

of the loeulicidal or of the septicidal mode. Here the valves break

away from the partitions. Jussieu compares this mode to the rents

which sometimes occur in our garments ; the seam does not rip, but
the cloth tears away on each side of the seam. The Morning-Glories
(Fig. 204, A, B, C) show the septifragal modification of the septicidal

mode; the Violets (Fig. 204, D, E) show the septifragal modification

of the loeulicidal mode.
341. Sutural (dehiscence by the sutures) is the common mode, and

usually occure at the ventral suture, as in the Pea (Fig. 5, e).
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LESSON XXVIII.

INDEHISCENT PKUITS: NUTS, DRUPES, BERRIES.

342-349. Nuts. 350. Brazil-nut. 351. Drupes. 352-355. Berries.

356. Apocarpous Berries. 357. Anthoearpous Fruits. 358. Multiple
Fruits. 859. Artichoke, Strobilum.

342. Nuts.—^A Nut is a dry, indehiscent pericarp, usu-

ally l-celled and 1-seeded. Nuts are classed as follows :

343. The Ahaine (85) and
the Caryopsis (82), already
described. The apocarpous
nutlets of the Rose, Straw-
berry, and Buttercup are

akaines.

344. The Coccus (277) and
the Oremocarp (278), de-

scribed.

345. The Cijpsela (Gr.

kupselis, cavity, box), an
akaine with an adherent
calyx-tube. It character-

izes the Gompositse (Fig.

142, b).

346. The Glans or Gland
(L. glans, glandis, name of

Fjo. 205.—Sycamore Maple {Acer Pseudo-Pla-

tavus) ; samara and separate cf fl.

the acorn and chestnut), the fruit of

a ayncarpous ovary, 2- to 6-celled,

with 1 or 2 ovules in each cell, but
which becomes l-celled and 1-seeded

at maturity, and which has an ad-

herent calyx. The Acorn, Chestnut,

and Filbert are examples.
347. The Regma, described (277).

348. The Samara, the winged fruit of a free syncarpous ovary,

Fig. 206.—Trans.
{Pi-uuus Persica).

a Peach
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which becomes 1-celled and 1-seeded at maturity. In the Maple
(Fig. 205) each fruit has two samarse united at

base. In the Ash there is but one to each flower

;

its long wing gives it the name languette (little

tongue, T"r.). In the Ailanthus and the Elm the
samara is winged all around.

349. The Utricle, an akaine with an inflated

pericarp, as in the Pigweed.
350. The Brazil-nut (Fig. 201) is usually classed

as a nut; but it is many-seeded and has a large

pore at top.

Fio. 207.—Trans, sec.

Grc^tari^)!^
'**" ^^^- I'rupes.—The drupe (Gr. druppa,

an over-ripe olive) is a fruit with an outer

pericarp (called Epioarp, or Exooarp) and an inner peri-

carp, or stone (called Endocarp, or

Putamen). It may be monocar-

pous (Peach) or syncarpous (Olive)

;

free, as in these, or with adherent

calyx, as in the

Walnut. It

usually becomes
1-celled and 1-

seeded at ma-
turity. When
the epicarp is

^^^ 2„9._c,,ved oaia

Fig. 208.—Vert. sec. of Pome- flcshy, aS m the bashes (fruit of OrescaUia

grs.Da.t6 {Punica granalmn). T^pao\\ ^l^'ip'
^^^'^'

206), it is called Sarcocarp (Gr. sarx, flesh). The Cocoa-

nut is a drupe with a

fibrous epicarp.

352. Berries. — The

Berry is an indehis-

cent fleshy fruit (rarely

dehiscent, rarely dry)

from an ovary usually

with parietal placenta-

tion, and containing

one or many ligneous

or bony seeds; as in

the Gooseberry (Fig.

Fia. 210.—Quince {Oydmia vulgaris) ; fr. whole 207), which is from an
and in vert. sec. adherent ovary, and
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the Egg-plant (Fig. 158), which
is from a free ovary.

The Ked Pepper is a dry, inflated

berry ; the Nutmeg (Fig. 196) is a

Fig. 211.—Dog-rose {Hoaa canina)

:

a, Mp cut open ; 6, separate akaine.

Fig. 212.—Pine-apple {Anantufsa

saliva).

fleshy, dehiscent, one-seeded berry. The Pomegranate (Pig. 208) is a
dry berry, from an adherent ovary, with two sets of cells ; the lower
set has three cells with central plaoentation ; the upper set five to

seven cells with parietal plaoentation ; the cells many-seeded ; the

seeds baccate, or berry-like, with a succulent testa.

353. The Hesperidium is the fleshy berry which characterizes the

Orange, Lemon, Citron, etc. (Pig. 127). It is so called because it is

believed that these fruits are the fabled golden apples of the Hes-
perides.

354. The Pepo (6r. pepon, soft, mellow) is a berry with a succu-
lent interior and fleshy rind, as in the Melon and Cucumber, or with
a fibrous interior and woody rind, as in the Gourd. It characterizes

the Melon Family. The Calabash (Pig. 209). is a fleshy berry with a

hard, gourd-like rind ; it is the fruit of a tree about the size of the

Apple-tree; the hard shell of the fruit, a foot in diameter, is used
for various utensils, and often beautifully carved, by the natives of

tropical America.
355. The Pome (L. pomum, apple, etc.) is a fleshy berry with from

2 to 5 horny cells, each cell with 2 or more seeds, as in the Quince
(Pig. 210), the Apple, etc. The edible part is the adherent calyx,

which becomes fleshy in ripening; the core is the true pericarp.

The Haw is a small pome with 1 to 5 bony, 1 -seeded cells, resem-

bling akaines, and called pyrenes (L. pyren, stone) ; it gives name to

the "Hawthorns. The Hip is a hollow pome with many separate

akaines on the torus which lines its fleshy calyx-tube; it belongs to

the Rose (Pig. 211).

356. Apocarpous berries.—The Strawberry has a, fleshy torus, with

separate akaines flxed on its surface. The Easpberry consists of many
fleshy drupelets (little drupes) lightly cohering together, but separable

a A 13
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from the dry, conical torus. The Blackberry has its drupelets and
torus united, and both edible.

357. Anthocarpous fruits.—A part of the flower not

adherent to the ovary

sometimes assists in

forming the fruit. In
the Wintergreen
(
Gauliheria) the calyx

becomes accrescent

and berry-like. The
same thing occurs in

the Oleasters (Elseag-

nacese), which furnish

the Buffalo - berry,

Silverberry, and Sea-

Buckthorn. Such
single fruits are
termed anthocarpous,

or flower-fruited.
We are thus led to

358. Multiple fruits,

which are the product of an inflorescence. They include
^, ^^^ the galbule (Fig. 45) and

pine-cone (Fig. 46) ; the

Pine -apple (Fig. 212),

which in its wild state

runs up to a spike of

flowers, producing seeds;

the Fig (Fig. 140), which
is called Syconusj the

Bois d'Arc, and the Bread-
fruit (Fig. 213).

The Breadfruit often weighs
50 pounds, and is a foot in

diameter. It is prepared in

more than a dozen ways for

food, and is the chief suste-

nanceof the natives of the South
Sea Islands and Southern Asia,

where it is indigenous. The fruit is a head of female (fertile) flowers.

The Mulberry is the same, except that here the flowers are in a raceme.
It is called Sorosis in old botanies, from the Gr. soros, a heap

;
but this

Fig. 213.'—Breadfruit (Artocarpua incisa) ; with 2
heads of ? fla. and 1 catkin of rf fls.

Fig. 214.—Hd
mun).

of Articlioke {Ci/nara Scolij-
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word is in universal use as the name of the spore-case [Sorus) of the

Perns, and is no longer applied elsewhere.

389. The Artichoke (Fig. 214) is the true Strobilus (L. artichoke)

of the ancients ; the term , changed to strobilum, is now applied to the

pine-cone and the fruit of the Hop. The Artichoke fruit consists of

the fleshy scales of the involucre and the receptacle. The florets

themselves are dangerously inedihle, on account of their bristles
;
they

form what is vulgarly called the " choke."
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PART THIRD.—PHYTOTOMY, OR PLANT
ANATOMY.

LESSON XXIX.

CELLS—FIBRES—VESSELS.

360. Tissues. 361. Osmose. 362. Spaces. 363. Cell-shapes; 364.

Cell-sizes; 365. Cell-markings. 366. Cellular tissue. 367. Fibrous

tissue. 368. Vascular tissue. 369. Laticiferous Vessels. 370. Tissue-

Systems.

360. Tissues.—All plants are essentially the same in

material structure ; the cells, however, vary in size, shape,

texture, and arrangement. The first cells of a phanerogam
(Fig. 215, B) are identical with the Red Snow (Fig. 11);

but the Red Snow never rises above the condition of a

single cell; whereas the higher plants multiply their cells

indefinitely and combine them into tissues, which are called

Cellular, Fibrous, and Vaseular.

361. Osmose.—All cell-walls are closed in living tissues; there is

no opening from one cell to another
;
yet the sap and all the juices of

the plant flow through them under the law called Osmose (Gr.-). This
is the mutual attraction of two fluids of different densities, by which
each passes through a separating membrane until both acquire the
same density.

362. The Spaces between the cells, when small and irregular, are
called Intercellular Spaces (Pig. 215, A). When large, they are called
Intercellular Passages ; also Lacunes, from the Gr. lakos, a hollow

;

L. locus, a lake (Fig. 215, D). Their chief function is air-circulation
;

they communicate with the outer air through the pores of the bark
and the leaves.
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368. Cell-Shapes are various ; each plant being always true to its

own types. In the Elder and Water Crowfoot (Pig. 215, A, D)
the cells are dodecahedral—12-sided ; in the Beet
(B) they are hexagonal; in the Bean (0) they are
ramose (branching) and stellate (star -shaped).
The cotton of the Cotton -seed (Fig. 216),

Fig. 216.—Cells: A, Elder pith {Sitmhaem nigra). B, young cells of Beet (.Bela

vulgaris) : n, n, n, nuclei. • C, Beau {t'haseulus vutgaris). D, Water Crowfoot {Kanun-
cuius aqiiatilis),

which gives us the most important staple of commerce, consists of
long, tubular hairs, each hair a single cell, which becomes flattened

and twisted as it ripens, and thus adapted for spinning.
364. Cell-sizes vary also. The usual size is ^^^ to jj^ of an inch

in diameter. The Elder cell is ^^^ of an inch ; that of the Cork
only yj'o^y of an inch.

365. Cell-markings.—The young cell at first has a wall of even
thickness. As it grows, it deposits an inner layer, which, however,
is interrupted, leaving thin places, called dots; through these the
fluids pass from cell to cell; the dot in one cell being complementary
to the dot in the cell adjoining. Difiisrent deposits give different

markings ; so that we have Dotted, or Punctate,
.^',^^_ cells in the Elder (Fig. 217, A) ; Rayed and Reticu-

late cells in the Mistletoe (B) ; Annular cells in the

^-^m^mm
Fio. 216.—Apex of a

cotton-seed {Qossypium
herbaceum)

; X 30 di-

ameters ; showing one
long hair, the rest be-
ing removed. The fine
down as seen on the
seed in the cut is in-
visible to the naked
eye.

A
riG. 217.—Cells: A, 'E\iei pith {Sambuma nigra).

C, Mistletoe (Kiscum aZ&uin). J), Oreltia Slorio.

same (C) ; Spiral cells in the Orchids (D). In
the Conifers (Fig. 218) the thin places are cir-

cular and surrounded by a double ring ; they are

called Pits ; and these are Pitted cells.

366. Cellular Tissue forms the pith of
all young stems ; the green pulp of leaves

;

the flesh of fruits; the fibrils of roots;

the tender parts in all new growths. It is

here called Parenohyma (Gr. parencMo, I pour in beside),

13*
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vessel, like the rounds of a ladder ; this vessel is called Scalari-

form (L. scala, ladder).

369. Lati-

ciferous Ves-

sels, or Ducts
(L. latex, la-

uds, any kind

of juice), are

formed by
lacunes (362).

At first they

are mere ca-

nals or pas-

sages between
the cells (Fig.

215, A, G).

Their office is

the carrying

of the special

secretion of

the plant,

—

turpentine in

FiG. 220.—A, Bpiral vessel of Melon {Cucvmu Melo). B, an-
nular vessel of do. D, moniliform pieve-duct of do, (dotted,

porous, punctate). C, scalariform vessel of Fern {Pleris aqui-

Una).

the

Fi8. 221.—A, section of young
Celandine (Chelidonium mtijiw)

;

showing the laticiferous canal
/. B, same, older; canal formed
into a. branching duct and de-
tached from the plant.

Pine, milk in the Milkweed, etc.;

after a little, however, the secretion

often deposits a thin layer, which
forms a wall, and the canal simu-
lates a true vessel, or duct, which
may be detached (Fig. 221, B).

370. Tissue-Systems.—Sachs proposes
to systematize tissues as follows :

1. Fundamental, consisting of the un-
modified tissues found in all except the
lowest plants

;

2. Epidermal, consisting of houndary-
cells (surface of root, stem, leaf), with
their appendages (hair, stomata, etc.)

;

3. Fibro- vascular, consisting of the
thread-like masses abounding in the higher
plants.
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LESSON XXX.

ROOT—STEM.

371. Hoot. 372. The two cones. 373-375. Koot-growth. 376.

The Stem : Acrogenous ; 377. Endogenous ; . 378. Exogenous. 379.

Pith. 380. "Wood-wedges ; 381. Section. 382. Sap-wood, Heart-

wood.

371. The Root has the same structure as the stem to

which it belongs, and usually imitates it. In Endogens
the radicle dies early ; its place is supplied by adventitious

roots -springing 'around the collum or often

above it. In the Pines the radicle persists,

forming a long tap-root. In the Oaks and

other Exogens it persists also, but becomes

solvent. The root has no tracheae nor medul-

F.G. 2 2 2.- laryrays.
Toung rm.t of 372. The higher plant consists of two op-
Seedhng M«ple -

, ^-
^

^ i_ j.1
{Acer ccmpes- posed vegctativc cones, one subterranean, the

rhiza; /! fibrils ; Other supcrterrancan ; their point of union and
^' departure is the collum, which is usually a

mere mathematical point, having position without dimen-

sions : the root, therefore, is a subterranean leafless tree

;

the stem a superterranean leafy one. It has been said that

an exogenous tree, with all the needful conditions of cK-

mate and soil, would exhibit the perfect model ; its root,

rootlets, and fibrils exactly corresponding to the trunk,

branches, and leaves ; with this marked difference, how-
ever, that the root elongates only at the extremity of its

branches, whereas the stem and its branches elongate

throughout.

373. The young root, in all plants, is at first purely cel-

lular. It is furnished with fibrils (Fig. 222,/), which are

prolongations of the outermost cells, and whose office is to

increase the absorbing surface. They are fine, soft, thin-

walled, without openings' or pores. As the rotit grows,

wood-cells and vessels appear, and in the higher plants
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(exogens) these take the place of the pith, which rarely

persists. The outermost cells harden into a skin, called

Epidermis (Gr. outer skin). New cells are constantly

formed at the extremity of the root; through these ab-

sorption is chiefly carried on, though the epidermis absorbs

also. The new cells are most active in spring and sum-
mer, when the plant is growing. In winter, when tlie

plant rests, they rest also ; the fibrils die with the leaves,

to be renewed with them again in the spring. The tips

of the fibrils—called Spongioles—have no epidermis.

374. The root grows by extension at its extremity only, thus pene-
trating the soil sometimes to a great depth. Its growing force is tre-

mendous. Eocks are often split asunder by the energy of its tiny

cells ; it blasts and undermines with a patient sliill surpassing that of

the most accomplished engineer. This little sapper and miner is pro-

vided with an armor of thicli:, strong cells, called a Pileorhiza (Gr.

root-cap), which it uses not only as a weapon of defence, but as a tool

for excavations (Fig- 222, p).
375. The long fibrous roots of the Blue-grass pierce through stiflF

clay to a depth of several feet, making this the most valuable of mea-
dow-grasses, on account not only of its sweetness, but of its perennial

habit. The winged seed of the Mahogany, falling among rocks,

sprouts in some fissure and grows to such size and with
such strength that the stone is rent as if by gunpowder.
Thus anchored, and feeding almost literally upon air^

the tiny plant in a few years becomes the magnificent

and valuable tree.

376. The Stem.—Acrogenous stems, as we know, are

chiefly cellular ; they have a few wood-bundles in a

broken or sometimes in a continuous circle near the

circumference (Fig. 42) ; in these woody tissues occur

the scalariform ducts (Fig. 220, C). They are of little

economic use to man, except in their fossil form of coal

;

but as teachers they are of the highest value, showing
the gradual development in the scale of organic life.

Gym/nogenous stem,s are partially exogenous (81).

377. Endogenous stems (Fig. 61) are composed of cel-

lular tissue interspersed with wood-bundles. The growth
here, as in all other plants, is at first entirely cellular

;

wood-fibres, however, are soon developed (Fig. 223)

;

they are formed in the leaf, and carried down, first in-

ward and then outward across the older wood-bundles, pio. 22 3.—

which are thus pushed to the circumference, where they Stem of Iris

make a hard and usually inseparable rind. This rind ^^Sy!
""'

serves as bark, though it is really wood of the most
durable quality, as in the palm, bamboo, and cane. The central part

sometimes remains cellular, forming a cylinder ; but it is not strictly

pith, because it has neither medullary sheath nor rays. As the stem
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grows, the wood-bundles nearest this central tissue often cohere, and
the central tissue disappears, making the

stem hollow, as in the grasses. Some-
times it persists at certain distances,

making joints, or stories, as it were, to

strengthen the walls of this aerial house,

as in the cane and bamboo.
378. Exogenous stems (Fig. 81) are dif-

ferentiated into pith, wood, and bark ; the
pith (L. medulla, marrow) in the centre;

the wood next outside the pith ; the bark
next outside the wood ; the epidermis next
outside the bark. Though cellular at first,

it soon exhibits the order which character-

izes it (Pig. 224). Pibro-vascular bundles
(wood) appear in regular wedges pointing
towards the centre, which remains cellular

(pith, M). The spaces between the wood-
wedges are the same as the pith ; they are

the medullary rays (KM). The black

inner portions of the wood-wedges are the tracheae (T) ; they become
the m,edullary sheath; these tracheae, which are the spiral vessels (Fig.

220, A), are usually found nowhere else in the plant. They are the

first vascular tissue in the stem. The dark outer portions of the

wedges are the fibrous tissue of the inner bark. As the stem grows,
the wood-wedges enlarge, their tracheae form a sheath around the pith,

and the medul-
lary rays con-
tract into nar-

rower lines, as

in Fig. 81, but
still keep up
c mmunication
between the pith

and the bark.

Fig, 224.—Horizontal section

of young Melon stalk iCwumbis
Meto) : M, medulla, or pith ; HM,
medullary rays; T, tracheae, or
spiral vessels, forming the med-
ullary sheath. The points along
the circumference are hairs on
the epidermis.

KiG. 225.—A, section of stem of Rice-paper-tree (Falitta papyrifera): p, pith;
central cavity loosely filled witli large, round cells, of which 3 are seen ; c,

large central pith-cells ; uj, wood ; 6, bark ; e, epidermis. B, same, pith sepa-
rated from wood, showing a partial cavity in the centre (o) iilled with large

cells. C, a slice of the pith as it appears in the paper.

379. The Pith in all growing parts is full of juices. As
the parts mature, the pith is emptied ; it becomes dry and
light, containing nothing but air, and is of no further use
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Fig. 226.—Badiant section of Maple wood {Acer cam-
peatris), 1 year old, showing the medullary ray crosBing
the stem Irom pith (m) to bark (6).

I

to the plant. In many trees it is torn into shreds or ob-

literated, making
them hollow. In
others it persists, as

in the Rice - paper

shrub of China (Fig.

225) ; here it is

white, abundant,
firm, and durable.

Its lovely cells are

plainly discernible

in the paper, which
is made by cutting the pith into very thin slices. In some

Aralias, and in the Pretty-by-nights,

there are a few wood-bundles in the pith

;

but these are anomalous instances.

380. The Wood-wedges are deposited

in circles, usually one circle each year in

cold climates ; so that we can tell the age

of the felled tree by the number of its

wood-circles. In warm climates two or

more circles are often de-

posited in a year ; and in

many garden vegetables

—notably in the beet

—

many
circles are formed in a

few weeks in the root,

which, as we know, has

the same growth as the

stem. In the tropics the

circles are not so well de-

fined, because the stems

have no winter rest from
continual growth. The
wood of the tree-cactus

forms a continuous stra- fig. 228.-Ebony {d»to™. me»»™).

turn without rings, though the tree lives many years. In

the Cycas the wood-rings are few
;
yet this is one of the

most long-lived plants.

Fig. 227.—Same,
gential section

;

and hark removed
wood-fibre ; JW, me
lary rays.

tan-
pith

; A
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381, If we make a radiant section of the wood—that is, a vertical

section in the same plane with the medullary ray—the ray will he
fully displayed with its shining cells (Pig. 226). These form the
Silver grain of Maple, Oalj, etc. They are called muriform tissue (L.

murus, wall), because they resemble bricks in a wall. If we make a
tangential section (L. tangens, touching)—that is, a vertical section

which touches or nearly cuts across the rays—we shall see the wood as

it is usually split or sawed (Fig. 227), showing the vertical wood-fibres,

with glimpses of the rays.

382. In the young stem all the wood-cells carry sap, and are there-

fore called Sapwood, or Whitewood (L. alburnutn), on account of the

usual color. But after a few years the inner cells near the centre are

thickened and hardened by solid deposits, and become Heartwood (L.

duramen, hardening). These deposits are variously colored, giving to

each stem its characteristic hue,—red to the mahogany, cedar, and
cherry

;
green to the laburnum ; brown to the locust and walnut

;

black to the rosewood and ebony (Pig. 228). The grain of the ebony
is so fine that it is not discernible when the wood is polished. The
Ebony family (which includes the Persimmon) furnishes many valu-

able woods as well as fruits.

LESSON XXXI.

BAEK—LEAF.

383-389. Bark. 390. Epidermis. 891-393. Leaf. 394. Respira-

tion. 395. Cuticle.

383. The Bark is separated from the wood—and at the

same time kept in communication with it—by a thin semi-

fluid tissue (Fig. 229, cd), called the Cambium Layer (L.

cambio, I exchange). Of this cambium we shall learn

more in the next Lesson. There are three kinds of bark

(Fig. 229):

1. lAber, or inner bark (Gr. endophkevm)

;

2. Green, or middle bark {m£Sophlceum)

;

3. Cortex (Suber), or outer bark (epiphlcmm).

384. Liber.—Liber-cells are of two kinds

:

1. Proper liber-oells, which consist of parenchyma (young
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cellular tissue). They lie next the cambium, and are active

in the work of circulation. They belong to the pith-

system.

2. Fibrous cells, sometimes called Bast-cells, though bast

is merely a German word meaning the same thing. They
belong to the wood-system. In gymnogens, as we know
(81), there is little difference between the wood and the

barli, though the stem is exogenous in structure. In the

fully-developed exogens, however, the liber is composed of

fibres much longer, finer, and stronger than those of the

wood ; they are also of dazzling whiteness and extreme

flexibility.

The liber abounds in hemp and flax, furnishing the well-known
staples. The liber of the linden, or lime-tree (sometimes called bass-

wood, a cor-

ruption of
bast), is

used to
make Rus-
sia matting.
The 1 a c e-

bark-tree of

the West
In dies (Fig.

230) gets
its names
from its
abundant
and exqui-

sitely fine
liber, al-

ready
woven into

lace in the

tree, which needs only to be removed and made up into shapes. It is

more durable than lace, and more easily laundried. Our leatherwood
(Dirca) belongs to the same Order; its liber is made into thongs.
These fibrous liber-cells are not essential to the life of the plant. In
the beech-bark few fibrous cells are produced after the first year. In
the linden and lace-bark they continue, increasing each year by a
layer applied to the inner surface of the older liber. They grow
longitudinally, like the wood.

385. Green, or Middle, Bark (Fig. 229, g) is purely cel-

lular, full of parenchyma, and abounding in chlorophyl.

It does not increase after the first year, and is finally

obliterated.

14

Fig. 229.—TraiiBverse section of part of a trunk of Cork Oak (Quer-
cus Suber), 6 years old; showingGlayeraofwood and 6 layers of cork

:

m, medulla, or pith; Tns^ medullary- sheath; hiu, heartwood ; nw, new
wood, or sapwood ; ca, cambium layer ; 7, liber

; g, green bark ; co,

corky bnrk, in 6 layers, 1 for each year; sb, surface-bark, consisting of
broken cork-flakes.
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386. Cortex (Cork), or

A.C./f\..

Fig. 230.—Sections of a stem uf the
Lace-bark-tree (Lagetla Uiitearia) of the
"West Indies, showing one of the lace-

like layers of the liber, the outer layers
still unopened and cut squarely off;

c, cambi\ini layer. Corky bark (outer)

very thin and smooth.

Outer, Bark is purely cellular,

consisting of empty cells, which
are small, cubical, flattened,

usually colorless, and always

impervious to water. Ordi-

narily, it increases for a fe^^

years only; but in the Cork
Oak of Spain (Fig. 229) it con-

tinues to grow from year to

year, and is highly developed,

furnishing the staple which
gives its name to the tree.

387. Cork is first cut when the tree

is 25 yeai-s old (Frontispiece, Lesson I. )

.

The tree is then left untouched for 8

or 10 years, for the cork to he re-

newed, when the harvest or cutting is

repeated. This process continues at

like intervals for a hundred and fifty

years, the trees producing good cork

for that period. The cuttings do not
injure the trees, because the living

parts a,re not disturbed.

388. Surface - bark.— When
the corky bark ceases to grow

its cells ai;e no longer active. The continued growth of

the wood and liber therefore stretches the corky bark until

it splits into seams, and forms a surface-bark which is

characteristic in each species. In the oak and pine the

seams are longitudinal and the cork persists, its surface

becoming blackened. In the plane (sycamore) and birch

the cork splits both longitudinally and horizontally, falling

off in plates.

389. The bark sometimes interrupts the usual form of the wood. In
the Cross-stem (Bignonia capreolata) three or four wood-circles are

deposited, and then an extraordinary development of cellular tissue

takes place in the proper liber-cells next to the cambium ; this tissue

usurps the wedge-form itself, and throws the wood-layers into four

rectilinear shapes, so that the wood, in transverse section, has the

form of a Greek cross, from which the stem gets its common name.
In spring the bark is easily removed, leaving the four angles finely

exhibited.
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390. The Epidermis, or skin, is a tissue of thin, empty
cells investing every part of the higher plants, except
the spongioles of roots and the stigma of the pistil. The
Thallogens, and submerged water-plants among phanero-
gams, have no epidermis.

In the young cherry stem the epidermis is a colorless membrane
which readily peels off in transverse
rings. On old trunks it is displaced
by the corl<y baric. Its. function is

to prevent too rapid evaporatioii of
the juices of the plant.

391. The leaf has its origin

in both wood and bark ; the

fibres of which, vertical in the

stem, turn outward horizontally

in the leaf, forming the ribs and
veins.

These are beautifully seen in skel-

eton leaves, from which the pulp has
been removed by maceration. In
endogenous leaves the long, parallel

veins sometimes have cross-veins, or

venules. In the Lattice - leaf of

Madagascar (Fig. 231) the pulp, or parenchyma, is often wanting
between the venules ; this handsome water-plant (submerged) gets

its specific name fenestralis (L. fenestra, window) from this circum-
stance.

Fig. 231.—Lattice-leaf {Ouvirandra
fenestralis) in flower; If. a foot long,
a, young fl., spike enclosed in a coni-

cal spatlia ; b, spatlia removed ; c,

single fl. on part of spike.

392, Leaf-pulp is an expansion of the green (or middle)

bark. It is usually in two
layers (Fig. 232) ; the upper

' {ps) faces the sky ; the lower

[pi) faces the earth.

The cells of the upper layer

stand endwise, closely compacted
;

those of the lower face lie length-
wise, loosely arranged, with many
air-chambers between them, which
communicate with the epidermis
and inhale air through its stomata
(Fig. 233). In submerged water-

Fio, 232.—Vert. sec. of lily leaf (Mium
candidum)^ enlargi'd : es, epidermis of upper
surface ; ti, of under surface

; p«, upper, pi,

lower, parenchyma ; m, intercellular spaces

;

I, lacunes.

plants there is no epidermis, and for the slight respiration they need
large lacunes (Fig. 215, D) are provided.
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393. Leaf-epidermis.—The cells of the leaf-epidermis

(Fig. 233) are flattened,

coherent by their edges,

and variously shaped.

Here and there between

the walls of two adja-

cent cells small open-

ings appear (Fig. 233,

s, s); these are the

storaata.

The stomata communioate
with the air-chambers and
lacunes [1) in the paren-
chyma, thus making direct

connection between the

plant and the open air and
establishing thorough cir-

culation from the topmost
leaf of the tallest tree to

the fibrils of its deepest

root. We have already

There are no stomata in

Fig. 233.—Epidermi" of If. of Jf)ower-de luce (TrU
gprnumica) ; s, s, stomata ', p,p, cuticle, or pellicle

;

/, opening in the cuticle, corresponding to the
stomata of the epidermis, which has been removed.

seen them in the Acrogens (Fig. 29).

Thallogens.

394. The plant respires through the stomata as animals

do through the pores of the skin, exhaling certain elements

and inhaling others.

Each stoma consists of two oblong cells, which have been compared
to lips ; they open or shut the orifice, thus controlling respiration.

These tiny door-keepers do their work with exemplary fidelity ; open-

ing wide when the air is moist, that inhalation may. be promoted, but
closing promptly when it is dry, lest the precious juices should be con-

sumed by drought. The stomata, like the air-chambers, are most
abundant on the under surface of the leaf. The vine has none on its

upper face, and 13,000 to the square inch on its lower one. The lilac

has few on its upper face, and 160,000 to the square inch on the lower.

The mistletoe has nearly an equal number on each face,—200 to the

square inch.

395. The Outicle, or Pellicle (L. pellicula, little skin), is

a thin membrane covering the epidermis (Fig. 233, p, p).

It has no cells, but is a mere expansion of the cell-wall,

and separable from it. It is pierced with little openings

(/) corresponding to the stomata.
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PART FOURTH.—CHEMISTRY.

LESSON XXXII.

PHENOMENA OP GROWTH—CONSTITUENTS OF THE
PLANT.

396. Active parts. 397, 398. Circulation. 399. Digestion. 400.

Formed Material. 401. Camphor-trees. 402. Inorganic Constitu-
ents. 403. Tabasheer. 404. Eaphides, Cystoliths. 405. Phospho-
rescent plants. 406, 407, Organic Constituents ; Pibrine ; 408. Cow-
tree. 409. Pood; 410,411. Poods and Poisons. 412. Saprolegnia.

396. The active parts of an exogenous tree—which we
take as the model plant—are : 1 . The rootlets and their

fibrils, which are organs of absorption ; 2. The newest

wood, the newest bark, and the cambium-layer, which are

organs of circulation ; 3. The leaves, which are organs of

digestion.

397. Circulation.—The cambium-layer is the medium of

communication between the wood and the bark. Its cells

are filled with a mucilaginous juice, called Crude sap, or

Pabulum (38), which is rich in protoplasm.

In temperate climates it is most abundant in spring ; the oamhium-
cells are then so soft that the bark is easily separable from the wood. In
the tropics the cells maintain an even habit throughout the year. The
cambium-layer is the market-place of the plant, the great exchange, as

its name implies. On the side next the wood it deposits new wood-
fibres (Pig. 229, nw) ; on the side next the bark new bark fibres and
cells (I, g, co). Here, in both wood and bark, the laticiferous vessels

abound. Through these new cells, fibres, and vessels the sap circu-

lates, ascending and descending ; the ascending sap is the pabulum.
At the extremities of the roots, .stems, branches, and buds the cam-
bium is called primary. If a ring be chopped around a tree-trunk,

and deep enough to cut through the new bark, the cambium-layer,

I 14*
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and the new wood, the tree will die, because deprived of its circula-
tion.

398. Acrogens and Endogens have no cambium-layer

;

being without differentiation into pith, wood, and bark,
they do not need it. In annual exogenous stems, like the
Melon, it is not fully organized ; but in perennial ones it

becomes a complicated zone, communicating with the bark-
layers on the one hand, the wood-layers on the other.

399. Digestion.—The pabulum absorbed by the fibrils

and roots is sent up to the leaves

through the circulation just de-

scribed. The leaves themselves

absorb or inhale food also from
the air; it is taken in through
tlie stomata (Fig. 234, s, s). The
fresh elements thus received en-

ter the parenchyma, or pulp-cells

(pi, ps), where they mingle with

the elements brought up by the

pabulum. Here all are subjected

to the action of sunlight and
chlorophyl, the substance which

gives the green hue to leaves, and with which we became
acquainted in the first living cell (37).

These two agents are the. chief factors in the work of digestion,

which takes place in the parenchyma alone, and in this onlj' when
acted upon by sunlight. After digestion, the juices are sent down as

Elaborated sap ; hut this sap does not pass through the vessels which
carried up the pabulum ; it goes through the bark-cells. As it passes

it is distributed wherever it is needed, from stem to root ; iirst on the

under-surface of the leaf; then in the leaf-stalk; then in the liber;

food in the young cells of incipient buds ; a rich supply in the cam-
bium ; wood to the wood, bark to the bark. The remainder is taken

down to the roots, where it lies dormant in cold climates through the

winter, to be used as the base of operations in the spring. Thus the

tree grows in height and size ; the old wood pushed to the centre be-

comes heartwood ; the old bark pushed to the circumference is split

and furrowed, forming surface-bark.

400. Formed Material.—When the protoplasm has done
its work of absorption, circulation, digestion, and deposit,

it leaves the old cells aud passes on, forming new ones, in

which the same processes are carried forward. The com-

FiG. 234.—Veit. eec. of Balaam If.

{ImptttienB Bahtamina) : es, epidermlB
ofupper surface ; ei, of lower surface

;

8, n, stomata ; I, I, Incunes
;
pi, paren-

chyma of lower surface
;

ps, of
upper surface; X.
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pleted cells, fibres, and vessels are no longer active ; their

builder has left them. They are now storehouses, techni-

cally called Formed material; this makes the greater part

of all trees, including every part except the active cells,

which are in and near the cambium and in the paren-

chyma.

401. Formed material stored up in the latieiferous vessels is finely

exhibited in the Borneo camphor-trees. The best camphor is in the

heartwood. It is found by making repeated incisions in the large,

fine trunks of the older trees. When camphor is discovered, the tree

is felled and cut into logs, which are carefully split by experts. The
camphor is then removed with sharp instruments, the masses being
often a foot and a half long and as thick as a man's arm. Valuable
as it is, however, it seems a shame that so many noble trees should be
sacrificed in the search for it when a good quality is furnished by less

beautiful trees in other Orders.

402. Inorganic Constituents.—If we burn a plant, only
a few ashes remain ; all the other parts are reconverted into

air and vapor. These ashes are mineral (inorganic) ; they
consist of Potash, Soda (in marine plants), Silex, or Silica,

Lime, Magnesia, Iron, Manganese, Sulphur, Phosphorus,
Chlorine, and a few other elements, those in greater propor-

tion being mentioned first in this list. But they do not enter

into the real texture of the plant; and they never make
more than 1 to 10 per cent, of its fabric. Many of these

elements seem to be taken up by mere physical force (capil-

lary attraction) into the cell, and are left incrusted there

after its fluids have been consumed.

403. Yet the plant evidently likes certain of them, which are invari-

ably found in it. To some plants they seem to be necessary, as chlo-
rine to Buckwheat. Silex is abundant in the Grasses (giving strength
to their slender stems), so that the rind, when split, often cuts the flesh

like a knife. We have already seen how the Diatoms clothe them-
selves with it. 7'abasheer, so prized as a remedy by Eastern physicians
and so interesting to the chemist, is a secretion in the latieiferous ves-

sels about the joints of the Indian Bamboo. It occurs in lustrous,

pearl-colored masses, and is purely mineral, consisting of 70 parts of

silica and 30 of potash and chalk. " It is indestructible by fire, resists

all acids, unites by fusion with alkalies into a white, opaque mass, or

into a permanent, transparent glass ; and is again separable from these

compounds, being unchanged by acids."

—

Hogg.

404. Besides the latieiferous vessels, special cells are

found containing minerals which have crystallized in
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Fin,

uee d 1 e - 8 h a p e d

open, with raph-
idea escaping. JB,

rhomboidal raph-
ides in cells of
Beet (Beta).

them, the same mineral crystallizing differently, according

to the tissue of the plant in

which it is formed. These
crystals are called Raphides
(Gr. raphis, needle), on ac-

count of their usual shape

(Fig. 235, A), though they

are often rhomboidal (Fig. 235, B). If the

leaf of the Nettle Family be examined—Hop,
Fig, Mulberry, etc.^—transparent spots will

be seen just beneath the epidermis. These
consist of chalky deposits, called OystolUhs, or

Bladder-stones. Each cystolith (Fig. 236) is

composed of a layer of crystals grouped
" around a nucleus \n) formed at the expense

Ka'p'hi'd'es''i'n''two of the Cell-Wall (c), which has been pulled
™"1"' me^ '"eu aside, and which has lengthened into a deli-

cate stem (s), from which the cystolith is

suspended."

—

L. and D. The dark cells be-

low the dilated cell are normal cells filled

with chlorophyl.

405. Phosphorescent Plants.—Many living

plants contain Phosphorus, which is abundant
in decaying organic matter. It is so comhus-
tible that it takes fire in the air, emitting a
white smoke with the smell of garlic. It shines

in the dark. At a temperature of 148° Fahren-
heit it burns with a bright flame. The crypto-
gams abound in it, especially the Pungi and
their allies, which have no chlorophyl

;
yellow

being the color in which phosphorus is best de- sm—p rt fi
veloped. The Olive Mushroom (Agaricus olea- dia'^kubber if. °Fiaa
rius), which grows at the roots of olive-trees in ehutica^: c, dibited cell

Italy, shines so resplendently at night that the *'"' cystolith, n; «,

trees are lighted by it. The Aganeus Gardneri rou"Lng"'cells".'

'"'"

of Brazil is parasitic on the leaves of a palm, and
glows like heaps of red-hot coals. The Polyporus annosus in the mines
of Wales shines so brightly that ordinary print may be read by it. Some-
times the mycelium (55) is phosphorescent. Eev. M. J. Berkeley ob-
served a mycelium under the bark of a log of timber which made the
wood glow with a light like white heat, and which shone through
five folds of paper. jPhanerogams are also phosphorescent. The yel-
low lilies contain pho.sphorus. The Screw Pine is phosphorescent,
especially at flowering-time ; when the spatha bursts it emits flashes
like miniature lightning, and which are considered electrical. Phos-
phorescence usually appears in the inflorescence, both in cryptogams
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and phanerogams, but is found in the vegetative parts. It is seen in
the mycelium of Fungi; in the Euphorhias among phanerogams it is

especially manifest. One of these

—

E. phosphorea—gets its specific
name from this quality. The plant grows luxuriantly in the jungles of
Brazil. "Wild animals, hunted at night, break down the plants in
their flight; the phosphorescent milky juice clings to their hides,
which seem to drip streams of fire, giving the most weird character to
the scene. The Sunflower Family is highly phosphorescent, notably
the French and African Marigolds. So are the Evening Primroses,
the Nasturtions (Tropaeolums), and the Poppies. In all these, how-
ever, the glow is confined to the fiowers, emitting mimic flashes or
surrounding them with a soft halo. It is seen in its greatest brilliancy
between sunset and midnight.

406. Organic Constituents. Cellulose.—In burning a
plant we see 90 to 99 per cent, of its substance disappear,
being reconverted into water (vapor) and air, out of which
the embiyo drew its first pabulum. We remember that
the vegetal cell consists of cellulose and protoplasm (37),
and that cellulose consists of water and carbon. Water is

composed of Hydrogen and Oxygen ; so that cellulose has
three constituents,— Carbon, Hydrogen, and Oxygen; it is

therefore called a ternary compound.

It gets its hydrogen and oxygen chiefly from the moisture which is

absorbed by the roots, and these two elements are in the same propor-
tion in cellulose as in water. The roots also absorb a little carbon,
which exists in the water. The greater part of the carbon, however,
is provided by the leaves, which inhale it in the air they breathe.

It is in the form of carbonic acid gas (carbonic anhydride) both in

water and in air. Hydrogen, oxygen, and carbon are inorganic

;

but the protoplasm in the leaf and in the green bark, aided by sun-
light ancf chlorophyl, combines them, digests them, and converts them
into the starch of wheat, the flesh of fruits, sugars, gums, resins,

oils, etc.

407. Protoplasm (sometimes called Proteine, from Pro-

teus, on account of its many changes of form).—Sugar and
starch, though good as food, will not make animal flesh or

muscle ; and animals (which use organic food alone) must
get the elements of flesh from the plant also. Nature pro-

vides for this need. Air consists of Oxygen and Niti-ogen.

In every thunder-storm the Electricity combines some of

this nitrogen with the hydrogen in vapor or water, making
Ammonia, which is also given out by decaying vegetal and
animal matter. Ammonia is readily soluble in water ; the

rain washes it into the earth
;
young roots eagerly absorb
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it; they appropriate its nitrogen, which enters the pabu-
lum and is carried up to the

Jeaves. There it is mixed
with oxygen, hydrogen, and
carbon ; the four elements,

—

Oxygen, Hydrogen, Carbon,

Nitrogen,—acted upon by sun-
light and chlorophyl, form
Protoplasm, which is a qua-
ternary oompownd. It makes
the Caseine in the curd . of
milk; Gelatine in bones; Fi-

brine in flesh and muscles.

The Gluten in Wheat and the

Legumine in Beans represent

it ; it gives their best value to

our grains as food. Its quan-

tity is usually small in propor-

tion to the other constituents.

Fig. 237.—West Indian Papaw {Carica
Papaya)

;
plant in fruit, with separate (f

and $ fls.

408. Pibrine was supposed to be
exclusively an animal fabric until

its discovery in the "West Indian
Papaya (Pig. 237) by the eminent
French chemist Vauquelin. It exists

in the juices of the Papaya in great abundance, and has the property
of making the toughest meats tender.

The exhalations produce the same effect

when meats are suspended from the tree

or wrapped in its leaves. If old animals
are fed on the fruit or leaves, their flesh

becomes tender when cooked soon after

slaughtering ; left raw, however, it spoils

rapidly. Still more remarkable is theCow-
tree of South America (Pig. 238), which
yields milk of the same constituents as

that of a cow, and of as good quality.

It has the taste of sweet cream, and an
agreeable, balsamic fragrance. A cheesy
.=cum, like cream, rises on it, and in a

few days it sours and putrefies like ani-

mal millc. The tree grows to the

height of 100 feet, with a diameter of 6
feet, its shaft 60 to 70 feet long below
the first branches. It forms great for-

ests on the mountains near the sea-coast

of Venezuela. The trees are milked daily, by incisions made in the

Cow-tree (GdlactoUeit-
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bark. It flows most freely at sunrise, when the natives (with whom it

forms a chief article of food) flock in troops to fill their bowls with it.

409. Food is usually stored up
in the cell itself. Feeula (starch)

is the chief ingredient; it occurs

in the form of fine grains, called

granules, which are character-

istic in each plant, like the form
of its cells (Fig. 239).

Fig. 239.—a, cell of Irish Potato (So-

Icmum tubero8iim), with many starch-
grains. B, starch-grains of "Wheat
(Triticum vulgare). U, do. of Indian
Corn {Zea Mays).

410. Foods and Poiaons.

—Plants diflfer not only in

form and habit, but in the

substances into which they
transmute the same inor-

ganic elements. The
Deadly Nightshade and
the Orange grow side by
side, absorbing the same
moisture, inhaling the

same air
;
yet by some law

still unexplained the juices

of the Nightshade are

turned to poisons, whilst

those of the Orange be-

come fragrant oils and de-

licious fruits. The same
plant sometimes creates

both foods and poisons.

Fig. 240.

—

HrychnoB Nux-vomica.

The pulp of the Nux-Vomica fruit

(Fig. 240) is perfectly harmless,—birds

devour it eagerly,—while the seeds con-

tain the deadliest poison. The Sarsa-

parilla (Pig. 241) is a medicine or a

poison in proportion to the quantity

used.

411. The food of plants is the

poison of animals. Carbonic

acid gas, a necessary element in

plant food, is destructive to ani-

mal life. Animals exhale it

from their lungs, where it is

formed by the union of the
SarsnpariUa (StniUix
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carbon in the blood with the oxygen in the air ; and they

inhale oxygen, which is vitally necessary to their support.

Plants consume this animal poison and convert it into food

for both plants and animals, whilst they give off quanti-

ties of the oxygen, which animals need. Plants therefore

maintain the equilibrium of life : this is why parks and
gardens with herbage and trees are so important to the

health of cities.

412. The Saprolegnia—one of the lowest cryptogams—is a curious
exception to this law of plant life. It absorbs oxygen, and is often
parasitic on flies, which are thus destroyed for want of their proper
food. It attaclis young live fishes in their breeding-houses, and after

killing them it flourishes on their remains as a Saprophyte (Gr. sapros,

putrid). Saprolegniaferax is easily procured.' Fill a glass with water
from a garden-tub, throw a dead fly in it, and the Saprolegnia will

develop in a few days. The body of the fly will be covered with
hyaline (nearly transparent) threads, radiating around it in the form
of a zone. Under the microscope these threads are seen to be continu-

ous, simple, or slightly branched. They have a motion similar to that

of the hairs of phanerogams. They rapidly produce spores either by
fission or fertilization,—the same plant often exhibiting both forms of

reproduction.

LESSON XXXIII.

FORCES : PHYSICAL, CHEMICAL, VITAL, VOLUNTAKY.

413. Physical and chemical forces. 414. Vital force ; Cyclosis.

415. Special movements. 416. Sensitiveness. 417. Cunning; Sport.

418. Voluntary motion. 419. Sleep.

413. Physical force is prominent in absorption and circu-

lation ; chemical force in digestion. These we have con-

sidered.

414. Vital Force. Ch/closis.—But in the midst of the

operations of these two forces we see still another power at

work, which leads us back to the threshold of life, with its

impenetrable secret, as jealously guarded here as in the cell

of the Eed Snow. If we take a many-celled hair from the
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epidermis of the Spiderwort and place it under the micro-

scope (Fig. 242) we shall see the protoplasm at work, going

round and round each cell with a motion as vital as that in

our own blood. This rotary motion is called Oyclosis, or

Intercellular Oirculat'wn, because it is restricted to the cell,

and also to distinguish it

from sap circulation,

which is ostensibly car-

ried on by physical force

alone. Yet the proto-

plasm guides and controls

every movement, whether
physical or chemical, with

the skill of a master-

builder. It not only

creates, but sends to

every part the needed

materials and arranges

them in their places. It

carves the form of each

leaf; it moulds the pollen-

grains in the cells of the

pollen-mothers; it makes
the flower-palace for the

pistil ; it engenders the

embryo which is to con-

tinue the family line.

415. Special Movements of

the plant as an individual.

—

If a Morning-Glory seed be
planted with its radicle upper-
most, in a dark cellar, where
no light can possibly reach it,

the radicle will twist about

until it regains its true posi- ofthe drcaiation,

tion. The caulicle and plu-

mule will do the same, curving upward ; then, when light is admitted,

they will bend towards it by contracting the cells on the illuminated

side. This contraction is not the result of growth ; it is independent

of growth ; for if we split the stem vertically, the illuminated side

curves still more, while the shaded side straightens
j
proving that the

light, though a strong agent, is not the only force at work, and that

this movement is directed by a vitality within. The shoots, as they

H 15

KiG- 242.—Bit of epidermis from the calyx of
Spiderwort {Tradescanlia virginica) : e, e, epider-

mis with small cells, one of them with a stoma,

8; p, & long, jointed hair, each joint a cell ; ii,

nucleus. The arrows indicate the direction
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grow,^^ especially in the Cypress-leaved Morning-Glory,—reach out
like the arms of a baby coaxing to be embraced ; they move slowly in
a circle until they find a support, then they twine about it, keeping
the same direction of motion, which no artifice can reverse or change.
The tendrils of the Passion-flower behave in the same way ; but here
we see a higher intelligence,—for as soon as a prop is found the tendril

fastens by its tip to this stay, and then, coiling upon itself (Fig. 155),
it brings the stem close to the support, thus enabling it to climb
higher.

,

416. Sensitiveness.—Sensation, the power to feel, has nerves for its

seat in the animal ; it is in the nerves of
the eye, ear, nose, tongue, and skin that the
five senses reside and through which they
communicate with the brain. And because
even the Oyster has nerves (though it has
no brain) it is the custom to say of certain

animal actions that they result from Will,
which in the lower Orders is called In-
stinct, whilst in Man it is called Eeason.
We find no nerves in plants, but in many
of them a high degree of sensitiveness. In
the Pea Family, which includes the Mimosa
and Sensitive Plants, this is finely exhibited.

The Mimosa gets its botanical name (Gr.

mimos, a mimic) from the animal-like fac-

ulty of moving and folding its leaves at the
•-slightest touch; they close upward, too,

contrary to the law of gravitation. The sen-

sitiveness of stamens and pistils at flower-

ing-time have already been noticed (303).

The stamens of the Eook-rose (Fig. 243)
are so irritable that if touched during sun-
shine they spread out upon the petals.

417. Cunning. Sport. Free Locomotion.

—We have seen in Lesson XVI. with what
cunning the Fly-trap, Nepenthes, and Sar-

racenia entrap flies and. other insects for the

sake of obtaining animal food. Their move-
ments, however, depend somewhat upon

(ffiltaSii^iJrf'^ef"''''"'™*
°"t='^« ^°^°^' 'i'^^ ^^°^^ °f t'^" sensitive

e vm lemum gore).
plants ; the fly must alight on the plant to

arouse it to action. But we see an independent motion in the Tele-

graph Plant of East India, which belongs to the Pea Family and has

ternate leaves, like our common Tick Trefoils. The end leaflet slowly
changes its position, following the light; the two small leaflets below
it move spontaneously with quick jerks up and down in elliptical

curves, which give the plant its specific name [gyrans). One leaflet

descends whilst the other rises, as if they were sporting with each other.

Cold water poured on the plant stops the motion (as it would stop that

of any other dancer), but with returning warmth it begins again. It

is most rapid in fair, moderate weather, and ceases at night. The free

locomotion of the spores of the Algse we have known from the begin-
ning (Lesson V.). Their gambols are less surprising after we examine
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Fig. 244.

—

VdtlUneria ^iralis (Eel-grass):

male plant ; b, male plaat.

the higher plants, for these are fixed in the earth, whilst the zoospore
floats free in water, with nothing to restrict its motions.

418. Voluntary Motion is defined as action done from
choice by the will (L.

voluntas, will or choice).

Like sensation, it pre-

supposes the existence

of nerves, and still

more of nerve-centres,

or brain, and therefore

Mind, or its lower ex-

pression. Instinct
Plants have neither

nerves nor brain, yet

much of their behavior seems as voluntary as the lying-

in-wait of a spider to entrap a fly, the sport of kittens in

the sunshine, or even the loves of human beings. The
common Eel-grass (Fig. 244), a well-known inhabitant

of clear, still water or slow-running streams, is dioecious.

The male and female plants,

however, always grow near

each other. The flowers

are produced under water.

The females grow singly,

each on a long peduncle,

which twists spirally (Fig.

244, a). The males, which

are minute, are sessile on a

spadix with a peduncle so

short that they must remain

below water unless detached

from the spadix (Fig. 244,

b). Both males and females

develop under water ; when
ready for fertilization, the

females slowly uncoil their

long peduncles and rise to

the surface; the male
flowers at the same time detach themselves voluntarily

from the spadix, and each rises separately to the surface.
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Then the male flowers float—shall we not say they swim ?

—towards the females, and project their pollen elastically,

so that it reaches the stigma of the female flowers. After

this the male flowers die; the females sink again to the

bottom by recoiling their peduncles, and ripen their seeds

beneath the water. The tenderest human mother is not

more careful of her little ones than our homely Gooba Pea
and the European Cyclamen (Fig. 245), which bear their

flowers erect in the open air until after fertilization, and
then twist on their stalks, descend against all law except

the law of volition, and bury their young pods to ripen

under ground.

419. Sleep.—Many plants sleep, like other living things.

The Mimosa, Albizzia, Sensitive Plant, and Locust fold

their leaves at night. The Kentucky Coftee-tree is a

sound sleeper ; it does not fully awake until nine o'clock in

the morning ; the lowest leaves open first, then the others,

by degrees, as if the circulation of the sap were concerned

in the process, like the circulation of our blood when we
sleep. All these above-named plants belong to the Pea
Family, in which sensitiveness and sleep are prominent

characteristics. Some of the Wood-Sorrels sleep also. So
do some of the Grasses, notably the Strephium of Guiana.
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SECTION IL-STSTEMATIO BOTANY.

PART FIRST.—TAXONOMY, OR CLASSIFI-
CATION.

LESSON XXXIV.

NATURAL SYSTEM.

420, 421. Natural System. 422.' Natural Analysis ; its Eules ap-
plied to the Olive; 423, and to the Sage. 424. Orders. 425. Sub-
Orders, Tribes. 426. Varieties, Eaces. 427. Wild Wheat. 428. Hy-
brids. 429. Scale of Classification. 430. Herbarium.

420. The Natural System is so called because it groups

plants according to their natural resemblances and—as far

as we can discover it—^their common origin from an

ancestral type.

421. Its principle was discovered by Antoine Laurent de

Jussieu, of France (1748-1836), who was a Member of the

Academy of Sciences and Professor in the Garden of Plants.

Jussieu made faithful and exhaustive comparisons among
plants of every type then known, but especially among
seven of the best known Orders,—Grasses, Lilies, Labiates,

Composites, Umbelliferse, Leguminosse, and Cruciferse. He
found that their characters must be " weighed, not counted,"

to use his own words; that the fundamental principle of all

order in nature is the Relative value of characters,

—

a prin-

ciple so simple we might wonder how it chanced to remain

so long unnoticed if we did not remember that other prin-

ciples equally simple, such as gravitation, etc., were un-

known three hundred years ago.

15*
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422. Natural Analysis, as compared with Artificial,—which is given
in Lesson XXXVI. ,—is not so readily mastered. The Artificial Method
exacts only that the plant shall come within the requirements of its

24 Classes and their simple Orders ; the characters of these are so few
and so easy to find out that no trouhle can be had in discovering them.
But the student, after filling his herbarium with representatives
of each, will have no knowledge of their natural relations. Let us
take the Olive (Fig. 71) and Sage (Fig. 187) by way of illustration.

Both belong to the Series Phanerogamia. It is simple enough to

classify these two plants by the Artificial System : The flower in each
has 2 stamens, 1 style ; both, then, belong to the Class Diandria,
Order Monogynia (441, 443). We see at a glance, however, that they
are very distantly related. Eemembering what Linnseus himself said

about studious inquiry into nature's inethpds, let us follow the lead of
Jussieu and apply his rules (31) as we proceed to analyze and classify

the same plants according to the Natural Method

:

Riore I. The OJive and Sage have visible flowers producing seeds

containing an embryo with differentiated organs; they belong, there-

fore, to the Series Phanerogamia. They have an ovary ; they there-

fore belong to the Class Angiospermje. They have an embryo with 2

cotyledons; they therefore belong to the Sub-Class Dicotyledonse, or

Exogens.
Rule IT. "We next examine the petals. They cohere into a tube at

base ; the plants are therefore in the same Division Monopetalaa.

Rule III. Next the Stamens. In both plants the stamens are epi-

petalous (253, on the corolla) ; the corolla is free, which makes the

stamens- free also. Both plants are therefore in the same Subdivision

Ovary Free. But from this point the plants diverge widely ; nature

has separated them. So we "weigh" their distinctive characters

separately. Beginning with the Olive, we apply the remaining
Eules

:

Rule IV. The Olive seed has abundant perisperm

;

Rule V. The Eadicle superior

;

Rule VI. The corolla valvate in aestivation
;

Rule VII. The calyx regular, 4-toothed ; the corolla regular, 4-

parted ; the stamens 2, inserted on the corolla-tube and alternate

with its divisions ; the style simple ; the ovary free, 2-celled, the cells'

2-ovuled, the ovules pendulous, anatropous. The fruit is a drupe,

2-seeded, or 1-seeded by abortion.

We examine the stem ; the wood is hard and tough. The leaves

;

they are opposite, entire, coriaceous. The plant is a tree 20 to 25 feet

high, of bushy habit. We find a small number of plants resembling
the Olive; among them the Jasmin, Fringe-tree, Lilac, and Ash;
these are accordingly grouped around the Olive, and form the Order
Oleacece.

423. We next examine the Sage in the same way (Fig. 187) :

Rule IV. Seed without perisperm

;

Rule V. Eadicle inferior

;

Rule VI. Calyx irregular, bilabiate, lips 2-fid and 3-fld. Corolla

ditto, lips in reverse order to those of the calyx; stamens 2, inserted

on the corolla-tube, anthers dimidiate ; ovary free, 4-celled, cells nearly
separate, making the ovary appear 4-lobed ; cells each 1-ovuled

;

ovules erect, anatropous ; style simple, basal, or gynobasic ; stigma
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2-cleft
; fruit 4 separate akaines around the base of the style, loose

in the calyx and resembling naked seeds.

We examine the stem ; it is herbaceous, tetragonous (4-angled,
square) ; the leaves are simple, opposite ; the whole plant is aromatic.
At every step we find plants resembling the Sage: -Basil, Lavender,
Mint, Pennyroyal, Thyme, Catnip, Hoarhound ; sometimes with 2
stamens, many times with 4 didynamous ones, but always with the
same fruit. The plants are never trees, very rarely shrubs. They are
grouped with the Sage, and called Labiatm.

424. Orders.—When Jussieu completed the Natural
Method there were only 100 known Orders. Since

that time discoveries have greatly increased the number;
yet all the Orders, Genera, and Species are so carefully

grouped that a few thousand words serve to name them.

The study of relationships had led the later botanists

—

Le Maout and Decaisne, Lindley, Hooker, and Bentham
—to break up some Orders and redistribute their Genera,

or to unite several Orders into one. Jussieu regarded

apetalous and diclinous flowers as arrested conditions of
perfect types, which masked affinities without annulling them.

The student will thus account for the occasional placing of

such forms among perfect types,—such as the Ash with the

Olive, the Meadow-Rue with the Buttercup ; also the Nut>-

meg Order near that of the Magnolia. In the Manual (at

the end of this volume) the Orders are grouped into Alli-

ances, after the method of Lindley, but following Jussieu's

sequence. It is not easy to settle the relationship of some
Orders ; these doubtful ones are marked with an asterisk.

425. Sub-Orders, Tribes.—In some Orders the plants

differ in so many respects that they are separated into Sub-

Orders, and these again into Tribes ; Genera, too, have

Sub-Genera, or Sections. For example : In the Order

Leguminosce (Pea) the common characters which link its

genera into one family are a free simple ovary, embryo
without perisperm, and fruit a legume, or loment. Yet
there are such differences in their stamens, petals, and

habits that they have been separated into 3 Sub-Orders,

—

viz. : 1. Papilionacese (Peas) ; 2. CsesalpinesB (Logwoods)

;

3. Mimoseee (Mimosas) ; each Sub-Order being named
after its representative type. The Genera of each Sub-

Order have likewise some common trait ; but they differ

in other characters, and are therefore separated into Tribes,
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of which the Peas have 11, the Logwoods 7, the Mi-
mosas 3.

426. Varieties, Races.—If we plant two peas from the

same pod, or two seeds from tiie same apple, in diiferent

soils and climates, giving to each a diiferent course of treat-

ment, we produce Varieties, such as the different sorts of

cultivated Peas and Apples. In many cases these Varieties

persist under cultivation, thus establishing Races; though
both races and varieties are apt to revert to the original

type if left to run wild. Our cultivated Wheat is a per-

sistent race from the Wild Wheat {.iEgilops ovaia) which
abounds in Southern Europe, Sicily, and Asia Minor.

427. Galen (a.d. 130-200) states that his father and himself had
observed that Wheat degenerates into ^gilops ; but this statement led

to no inquiry until M. Esprit Fabre, of Agde, Prance, proved the fact.

In 1839 M. Fabre sowed the seeds of .Mgilops tritieoides,—a form of

A. ovaia,—and after twelve years of industrious experiments he ob-
tained cultivated Wheat as we now have it.

428. Hybrids are made by cross-breeding; that is, by
applying the pollen from one flower to the pistil of another

flower of a different Species, but in the same Genus. The
Azaleas hybridize freely; so do the Pelargoniums. But
nature does not like cross-breeding ; it rarely occurs among
wild flowers, and hybrids usually produce no seeds. Natu-
ral species, therefore, should be examined for classification

;

Varieties, Races, and Hybrids, though valuable to the

gardener and florist, are worth nothing to the botanist.

429. Scale of Classification.—In classifying plants Jus-

sieu begins with the lowest or simplest and ascends to the

highest or most complex. De CandoUe (1778-1841)
adopted Jussieu's method, but reversed it ; he begins with

the highest and descends to the lowest. De Candolle's

method was adopted in England and America ; most of

the class-books published in this country thirty years ago
—many of which are still used in the schools—are based

upon it. But this was as great a mistake as it would be

to put a student to the solution of Euclid's 47th Propo-
sition before teaching him the Multiplication Table; and
the rapid advance made in the science of education has re-

sulted in the universal adoption of the inductive method of
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Jussieu,—the ascending scale,—upon which all branches of

Natural Science are now arranged, and which has always
been used on the Continent of Europe. The student will

find no difficulty, however, when he wishes to consult

Manuals or Catalogues of plants classified after the Candol-
lean method (descending scale), for the relationships and
succession are the same as in the ascending scale ; their order

only is inverted.

430. Plants for a herbarium should be gathered whole, and, after

being carefully displayed, placed between layers of soft, blank bibu-
lous paper,—like ordinary newspaper; they should then be pressed
between smooth boards under weights making a uniform pressure, the
weights varying according' to the delicacy or the thickness of the plants.

The papers must be changed once in two or three days,—oftener in

very warm or moist weather. After drying, the plants can be fastened
to separate sheets of paper by means of narrow paper slips strapped here
and there across the stems and pasted down at each end. Every plant
should be placed in the herbarium according to its classification ; and
the whole collection of sheets should be preserved in portfolios suited

to their form. Where the fruit and flower are not ripe at the same
time, or where they are too dissimilar to be pressed together, the fruits

can be separately dried, tabulated, and placed conveniently so as to be
used for examination with the rest of the plant. The same may be
said of the root, wood, bark, and secretions.

LESSON XXXV.

RULES FOR NOMENCLATUEB AND PRONUNCIATION.

431. Nomenclature. 432. Genera. 433. Species. 434. Initial

letters. 435 to 438. Rules for Pronunciation.

431. Nomenclature (Terminology).—The names of Classes and

Orders, whether derived from the Greek, Latin, or any other lan-

guage, are treated as Latin Adjectives of the First Declension, Femi-

nine Gender, Plural Number, and Nominative Case, to agree with

Plantce the Latin nominative plural of Plania, a plant. For example

:

Plants in the Exogenous Class are called Exogence ; se, the ending of

the Latin feminine plural, being suffixed to the Greek Exogen; and
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plants of the Rose Order are called Rosaeece from the Latin Rosacea
(belonging to the rose, rose-like).

432. The Names of Genera are Latinized Nouns of the Singular
Number, Nominative Case. They may be masculine, feminine, or

neuter, according to the choice of the person who names the plant.

The name is often that of a person : Magnolia is the name of the

French botanist Magnol, with a Latinized feminine ending (a). Or
it may be given on account of some characteristic of the plant. Let-
tuce is called Lactuca (L. lac, lactis, milk) on account of its milky
juice; here the ending is feminine. Geranium is from the Greek
geranion, which is from gei-anos, a crane ; the name is given on ac-

count of the resemblance the fruit bears to a crane's biflf; the Greek
ending on is here changed to the Latin neuter um. The EaspbeiTy is

called Rubus from the Latin ruber, rod ; the er iS' changed to the

masculine ending us. Sometimes the aboriginal name is retained as

a generic one ; like the Greek Phlox and the Mexican Yucca.

433. The Names of Species are Latinized Adjectives agreeing in

Gender with the Generic name to which they are appended. They
usually specify some characteristic : as Magnolia grandiflora, large-

flowered Magnolia. Sometimes the specific name is given in honor
of a person : as Maurandia Barclayana (Barclay Maurandia). Or it is

the name of a place : as Eubus Idmus (Mt. Ida Raspberry). Some-
times it is the name of the person who discovered the plant ; and then
it is in the genitive singular: as Phlox Drummondii (Drummond's
Phlox),—Drummond being first Latinized into the nominative mascu-
line Drummondiiisj whence the genitive masculine Drummondii is

taken. Sometimes the specific name is one which was formerly ge-

neric: as Quercus Robur; here the generic name Quercus is Latin for

oak, the specific name Robur Latin for hard oak. In this case the spe-

cific name is a noun ; and in all such instances it is not declinable.

434. Initial Letters.

—

Glasses, Orders, and Genera are written

with a capital initial. Species have a capital initial when the name
comes (1) from a person (Phlox Drutnmondii) ; or (2) from a place

(Rubus Idceus) ; or (3) from a generic name (Quercus Robur). In all

other cases the specific name is written with a small letter, as Mag-
nolia grandiflora. Agave america.na. (Adjectives derived from a

country—as amerieana—should never be written with a capital initial.

The custom of writing them with a capital initial prevails only in the

United States ; it is entirely unknown to scientific nomenclature else-

where throughout the world.)
435. The Rules for Pronunciation given here are those of the

Italian method. Italy being the mother-seat of the Latin language,

it is presumable that Italian scholai-s are best acquainted with its tra-

ditions and its genius. The letters y and w are not in the Latin
alphabet. They are introduced into scientific nomenclature from
other languages.

436. The Vowels are a, e, i, j, y, o, u, w. Their sounds are ap-

proximately as in the following English words

:

Long i fcither,

Sl>o^'
{ fl.

fUgn,
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"W has the same sound as in English,—that is, the sound of oo in
hoot. It has HO place between consonants, no value as a final letter.

437. The Diphthdngs are but two,—£e and oe ; they have the sound
of e. AU other vowels coming together—ei, ie, oi, io, etc.—have their

separate values ; they are uttered rather rapidly, making a liquid
sound.

438. The Consonants are as in English, with the following excep-
tions, which are rules

:

I. Ch always has the sound of k. Bichardia (from Kichard, name
of a French botanist) is pronounced Eikardia. Initial ch, when soft in

the radical word, as in China, is sometimes changed to s ; as Thea.

Sinensis.

II. C and g are always hard (as in cat, got, gun) before a, u, u ; and
soft before e, i, j, y. The soft c has the sound of ch in cheese; the soft

g the sound of g in gem. Gn before vowels and diphthongs has the
sound of ng in king.

III. Cc in the middle of a word before e, i, j, y, has the sound of eh
in achieve;

IV. Gg similarly placed has the sound of dj in adjust.

v. H is always silent. J is always a vowel.
VI. T in the middle of a word, before ia, ie, io, is sounded like ts.

It is equivalent to z in these cases and interchangeable with z.

VII. Z, or zz, has the sound of ts or ds. It has the sound of ts

when preceded by e or o, and when followed by a word beginning
with z.

VIII. Pinal lettei-s, whether vowels or consonants, are always
sounded ; with the exception of w and h.

IX. Accent, or stress of voice, is

1. In words of two syllables always on the first: Acer.
2. With more than two syllables, on the penultimate (last but one)

when its vowel is long : Agave.
3. On the antepenultimate (last but two) when the penultimate is

short: Triticum.
4. An additional accent is given to every second syllable before the

primary accent : americana.

The signs used here and in the Manual (^ ') indicate not only accent,

but also quantity (long or short vowel sound).
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LESSON XXXVI.

ARTIFICIAL, OR LINN^AN, SYSTEM.

439, 440. Artificial System ; 441, 442. Its Classes and Orders. 443.
Its imperfections.

439. The Artificial System is so called because it groups plants
artificially, not according to their natural relations. Its Classes and
Orders are founded upon the numher and position of the stamens, and
the number of the styles, without regard to the embryo, ovary, or any
other part of the plant.

440. The Artificial System was invented by Carl von Linne, of
Sweden (1707-1778), better known by his Latinized signature lAn^
nceus; this is thence called also the Linnsean System. Linn^us revised
the crude materials which in his day formed the extent of research
in both Botany and Zoology. He gave to each genus and species

a name ; he established rules for the formation of these names ; and
so happy was he in this nomenclature—which has been universally

adopted—that he should be called the poet-laureate, as well as the
high-priest, of science. His artificial classification of plants was made
because it was the best that could then be adapted to the masses, who
had neither time nor opportunity for deeper investigation. But it was
much more respected by his successors than by himself; for he says in

his " Botanical Philosophy," " The first and last desideratum is studious

inquiry into the methods of nature." Still, his system was in almost
universal use for nearly a hundred years ; the most valuable botanical

books written during that period are based upon it. And though it

has long been superseded by the Natural Method, the Linnsean nomen-
clature has become so identified with botanical science that no student

can pursue the study successfully—rcertainly none can examine these

valuable old works intelligently—without some knowledge of

The Classes and Ordbks of the Artificial System.

441. Linnaeus retained the names Phanerogamia and Cryptogamia
which had already been given to the two great natural Series. He
separated the Phanerogamia into 23 Classes, leaving the Cryptogamia
as Class 24. The classes in Phanerogamia he arranged and named
according to the number and position of the stamens in a single flower

(or a floret), as follows

:

Class 1. Monandria, 1 stamen—Ginger (Pig. 151) ; Hippuris;
" 2. Diandria, 2 stamens—Olive (Fig. 71) ; Sage (Pig. 187)

;

" 3. Triandria, 3 stamens—Oats (Pig. 52); Valerian (Pig. 73);
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Class 4. Tetrandria, 4 stamens of equal length—Plantain (Pig. 136)

;

Smilacina

;

" 5. Pentandria, 5 stamens—Vine (Pig. 101) ; Egg-plant (Pig.

158);
" 6. Hexandria, 6 stamens of equal length—Lily, Asphodel (Pig.

56);
" 7. Heptandria, 7 stamens—Horse-chestnut (Pig. 192);
" 8. Octandria, 8 stamens—Epilobium (Pig. 75) ; Puchsia;
" 9. Enneandria, 9 stamens—Sassafras, Cinnamon (Pig. 170)

;

" 10. Deoaiidria, 10 stamens—Finis; ; China-tree; Judas-tree;
" 11. Dodeoandria, 11 to 19 stamens—House-leek (Pig. 148)

;

" 12. Icosandria, 20 or more stamens on the calyx—Cherry (Pig.

5) ; Myrtle (Pig. 178)

;

" 13. Polyandria. 20 or more stamens on the torus^Eanunculus
(Pig. 9); Tea (Pig. 78); Water-lilies (Pig. 79); Sar-

racenia (Pig. 114) ; Magnolia (Pig. 133) ; Columbine
(Pig. 154) ;

" 14. Didynamia, 4 stamens, 2 long and 2 short—Broom-rape
(Pig. 159) ; Wood-sage (Pig. 160)

;

" 15. Tetradynamia, 6 stamens, 4 longer than 2—Wall-flower,
Kocket, Mustard (Pig. 162)

;

" 16. Monadelphia, stamens coherent by their filaments into 1

set—Mallow (Pig. 182) ; Broom (Pig. 166)

;

" 17. Diadelphia, stamens coherent by their filaments into 2
sets—Pea (Pig. 167, A)

;

" 18. Polyadelphia, stamens coherent by their filaments into

many sets—Lemon (Pig. 127) ; St. John's Wort;
" 19. Syngenesia, filaments free, anthers coherent into a tube-

Sunflower Pamily (Pig. 167, B) ; Lobelia, with filaments

also coherent

;

" 20. G-ynandria, stamens adherent to the pistil—Orchis (Pig.

152).; Milkweed (Pig. 172) ;

" 21. Moncecia, stamens and pistils in separate flowers on the same
plant—Yews (Pig. 44) and Pines ; Indian Corn ; Arum
(Pig. 57) ; Walnut (Pig. 67)

;

" 22. DicEcia, stamens and pistils in separate flowers on separate

plants—Vallisneria (Pig. 244) ; Willow (Pig. 69)

;

" 23. Polygamia, fiowers bisexual, male and female, on the same
plant or on different plants of the same species—Oat-grass

(Pig. 51) ; Pellitory ; Ked Maple.
" 24. Cfryptogamia, all spore-bearing plants, from Protophytes to

Club-moss, inclusive (Pigs. 11 to 42).

442. The first Thirteen Classes have their Orders based on the

number of pistils in a flower: Monogynia, 1 pistil; Digynia, 2 pistils,

etc., up to Dodecagynia, which is the 11th Order, and which includes

flowers with 11 to 12 styles. The 12th Order, Polygynia, includes

flowers with more than 12 styles.

The 14th Class has 2 Orders :

1. Oymnospermia, 4 separate akaines apparently like naked seeds in

the calyx at the base of the style—Sage ; Comfrey (Pig. 5)

;

2. Angiospermia, the ovaries united into a capsule—Broom-rape
(Pig. 159, e); Snap-dragon (Fig. 161).

16
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The 15th Class has 2 Orders :

1. Siliculosa, fruit a siliole—Shepherd's Purse (Fig. 200, C)

;

2. Siliquosa, fruit a silique—Wall-flower (Fig. 200, A).
The i6th, 17th, and i8th Classes have their various Orders dis-

tinguished like those of the first Thirteen.
The igth Class has 6 Orders;
1. Polygamia equates, composite heads, florets all monoclinous

—

Dandelion, Artichoke (Fig. 214)

;

2. Polygamia superfiua, composite heads, disk-florets monoclinous,
ray-florets female—Chamomile

;

3. Polygamia frustranea, composite heads, disk-florets monoclinous,
ray-florets neutral—Blue-bottle ; Jerusalem Artichoke (Fig. 95)

;

4. Polygamia necessaria, composite heads, disk-florets male, ray-
florets female—Marigold (Fig. 143)

;

5. Polygamia segregata, several small heads, each with a partial in-

volucre, collected in a compoiind head with a large common involucre-
Everlasting ; Edelweiss

;

6. Monogamia, flowers single, not in heads, but with syngenesious
anthers—Lobelia, Violet, Balsam.
The 20th, 2ist, and 22d "Classes have Orders distinguished like

those of the first 13 Classes.

The 23d Class has 3 Orders:
1. Moncecia, flowers bisexual and unisexual on the same plant

—

Maple

;

2. Diceeia, flowers bisexual and unisexual on separate plants—Ash
;

8. Trioecia, flowers bisexual, male and female, each type on a sepa-

rate individual—Carob-tree.

The 24th Class has 5 Orders :

1. Perns; 2. Mosses; 3. Liverworts; 4. Seaweeds; 5. Mushroovis.
(Copied from Mirbel's Physiologie Vegetate.)

443, The Artificial System, we see, places the Indian Corn and the

Walnut in the same class, though one is an Endogen and the other an
Exogen. And not only do we find this arbitrary grouping of distinct

and alien types, but also the separation of genera which in nature are

nearly related. The Sage, for example, naturally belongs in the same
Family with the Mint, yet the Artificial System puts it with the

Olive, with which it has nothing in common except exogenous growth
and two stamens.
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The figures refer to paragraphs; the asterisks to illustrations. Words in small capital

letters are the names of men, or of races of men.

Ab&rtion 286
Absfirption 396
Acaulfiscent 149
Accessory 175, 321
AccrSscent 222
AccCimbent 311
Acer6se 191
Ach^ne, ach^nium. 85
Achlamjrdeous, without

floral enTelopes.
AcScular, finely acerose.

Acro^ena 15a, 32, 58, 60
Acilleate 203
Aciiminate 193
Acate 193
Add,ptJition 450
Adherent dvary 89
Adhesion 236
Adnate 188, 262
Adnktion 236
Adpressed, appressed,

closely applied, but
not adherent.

Adventitious 147, 175
Aegilops 427
.Estivation 31, 204
Agamoggtiesis note, 294
Ages of plants - 161
Air-bladders* 48, 49
Air-plants 146
Akkine, ak^ne 85
Ala, aliB 247
Alate 317
AlbJlmen,
Albilminous sd 314
Albtirnum 382
AlgSB 37
Alternate,

floral parts 234
generation 66
leaves 181

Alveolate, pitted.

Amber* 136

Ament, amentkles 97, 211

Ammdnia 407
Amoeba note, 53

Am6rphou8, without
definite form.

Amphibimis 126

Amphitropous 307

AmpUxicaul 192

Amygdaloid, almond-
shaped.

Analogies 289
Analysis, Artificial..439, 443

Natural 422
AnSstomose, to unite by
the mouth, or end, as
two cells.

Aniitropous .' 288
Andro&cium 27
Anem6philouB 300
Angiosp^rmae 17, 82, 92
Animal kingdom 126
Anisostgmonous 252
Annuals 157
Annular < 365
AnnuluB, ring 61
An6malou8 growth 168
Anther* 19
Antheridium* 14
Antheroz6id* 14
Anthoc&rpous fr.* 357
Antbophore* 278
Anticous, facing out-
ward.

Antitropous 307
ApStalse.. 31,92
Apfitalous 30,

Apical ; 276
Apocfirpous berry 356

ovary, pistil 272
Ap6phy8i8 61
Apoth^cium, -ia 56
App§ndagea, fl 236

sta 266
stig 275

Arachnoid 203
Arb6reou8 159
ArborSscent 159
Archaean 127
Archegdnium* 14, 58
Arcuate, bow-shaped.
Ardolate, marked with
small spaces.

Aril -321

Arillate, with an aril.

Arillodes 318
Aristate 193
Abi&t6tle 49
Arrangement of floral

parts 30

Artichoke* 359
Articulated, -joiuttid.

Articulates 126
Artificial Analysis 443

System 439
Ascending st 164

sta 254
ovu 287

Aecldiate 191
Ascus, asci 14
Asexual 40
Assilrgent... 164
Auriculate 192
Aut6gamy 292
Awn 82, 193
Axial rts 143
Axlferous 62
Axil, axillary 149
Axile 284

emb 308
Axis of growth, fl 13, 27
Azinc Time 124, 127

BabSer 84
Baccate, berry-like.

Bacillkria 43
Bacteria 42
Balder 48
B&nner 247
Bark 383
Basal, bSsilar 276
Basidium 53
Basis of ClassificatioD... 31
Basques 138
Bast 384
Beak ; 269
B6rgmehl 43
Berry 352
Biennial 157
Bifid 194
BifaiiolHte 199
Bif&rcate—2-forked.
BiUteral 273
Bildbate 194
Biiacular 264
Binate 199
Bi61ogy 4
Bipartite 194
Bipinnate 199
Birds 126
BlB§xual 27

183
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Bit^l-uate 200
Blade 183
Bodies 1,

2

Inorganic 3
Organic 4

Bole, trnnli; of a tree.

B611 331
Border 243
Botanical names 34
Botany 4

Structural, System-
atic 11

Bract 30, F
Bi'dcteate, witli bracts.

Bracteole 209
Branches 169
Brazil-nut* 336
Bread-fruit* 358
Bridal-chamber-flowers. 112
Bronze Age 138
Brown 119
Buds, defined 173, 174
Bud-Bcales 178
Bulb 160,161
Bulbiferous 41

Bullate, blistered, puck-
ered.

Butcher's Broom 170
ByssuB 67

CHddcons 188
Ga^spitose 164
C&labash,* Calabazo, Sp.

gourd 354
C&lcarate 244
CUceolate 244
CalycifldrsB, heading.
Lesson XII.

Calyx-flowers 107
Gal^ciform, calyx-like.

Cal^culus, ciilycule,

calj^culate 209
Caljptra 61
Cal^ptrate,
Gal^ptrifurm 244
Cillyx 30, D
cambium 383, 397
Gamp&nnlate 244
Caniphor-trees 401
Campyl6tropous 288

CandoUE, de 242, 429
Can^Bcent 203
C&pillary 260
Capillltium 63
Oipitate 274
Caprgolate, tendrilled.

Capsule 61,331
Carhoniferaus PefMMi.128, 131
Carbonic acid,

anhydride 406
Carina, c&rinate 247
CSrpel 272
C&rpophore 278
Cartinole 319
Caryophyllkceous 246
Gary&psiB 82
Ckseine 407
Catkin 74, 211
Caudate 193
Caudex 155

Caudicle 269
Caul§scent, Btem-bear-

iug.
Caulicle 23, 309
Caulis 26

Cell, The 37,360
Cells, dotted, pitted, re-

ticulate 365
Cellular tissue 47, 366
cellulose 37, B, 406
Cenozoic Time 124, 136
Central link 73
Centrifugal rad.

Centripetal " 306
Ceruuous, nodding,
Ohaliza 16,319
Champlain Period 137, 138
Characters, relative
value 31

Chartkceous, papery.
Chemistry 11, 4oa to 412
Chldrophyl 37, A, 399
Chdrisis, division.

Christ's Thorn* 109
Cilia, cilisB 15
Ciliate 203
Cinereous, clnerAceous. 203
CIrcinate 63,179
Circulation 397

intercellular 414
Circumscissile 267, 336
Oirriform, tendril-like.

Cirrose, tendrilled.

Classes 32, 33, 431
Classification, basis of... 31

order of 33
scale of 429

Cliivate 260
Claw 243
Cleft 194,244
Clei8t6gamy 293
Climate 160
Climber 166
Clinode 56
Coated 161
C6CCUS 277
C6chleate, like a snail-

shell.

Cod 328
Cohesion 236
Coleorblza, rt.-sheath of
Endogens.

Collum 23,26
Colors 242
Cohim«la 277
Column 238
Columnar, like a col-

umn.
Cdma, cdmose 318
Commissure 278
Complete fl . 29, 234
Complete If... :.... 183
Compdsitse 223
Comp6site 223
Compound If. 197
Comprehensive Types... 73
Conc6ptacle 47, 56
Conducting iisBue 20
Coudtiplicate 179

cotyledon 311

Cone 76, 212
Conferriiminate 312
Conffirvoid, like Con-

ferva ; in slender
threads.

Cdnfluence 264
CoDldia .55

Conlferse 74
Conjugation 44
C&nnate, ConniLtion 236
Connective 19
Connivent 264
Consolidation 236
Constituents,

inorganic....' 402
organic 406

Cont6rted 206
C5nvolute If. 179

fl 206
C6ralline 145
C6rdate 192
CoriiLceous 202
Cork* 386, 387
Corm 160, 162
Corn 216
Corneous 314
Cornlculate, with a
small horn, or spur.

Corblla 30,0
Cordna 236
Correlation 11
C6rtex 383,386
C&rtical 66
C6rymb cymOse 227
C6rymb racem6se....210, 220
Cotyledon 23, 310
Covered sds 17, 82, 92
Cow-tree* 408
Creeper, Creeping 164
Cr§mocarp ;. 278
Cr^nate 195
Cretdceomi Period 132, 134
Crispate, crisped 195
Cristate, crested with a

ridge.

Cross-stem 389
CriXciform,

Cruclferte 246
Cryptogam 14
Gryptogflmia 12
Cucailate 192, 248
Cfidbear 66
Culm 165
Cttneate 191
Cunning 417
Cilpule 94
Curled 195
Cfispidate 193
CUTHBEBT 56
CaUcle 395
Cyiinio 242
Cyithiform 244
Cycldsis 414
Cyme 227

Sc6rpioid 227
Cymdse 226
Cymdse panicle 227

spike 232
Ctpsela 345
Ctstoliths 404
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Dancing-Girls... 237
Orchids 238

Dakwin 141, 294
Decaisne 294
Decimerous 235
Dec&ndria 252
Deciduous, fulling off.

D6clinate 254
Declined 164
Decompound 194
Dectimbent 164
DecOrreiit 192
Decfissate 181
Deficiencies 236
Definite sta., pistil, 10,

or less.

Definite inflorescence... 226
Degradation yi
Dehiscence, anth 267

fr 335 to 341
Dehiscent 86, 324
DHtoid 191
Dentate 195
Development 88, 91
Deviations 236
Devonian Period 128, 130
Diad^lphous 255
Diagn6sis, analytical

description.
Diindria 252
Dichlamjdeous, with
calyx and corolla.

Dichogamy 298
Dich6tomous, 2- forked.
Diclinous 27
DicotylJdon 24
Dicotylgdonse 31, C
Dld^namous 259
Differentiated 21
Diirase 16?
Dlg^nesia 66
Digestion 7, 38, 399
Digit&lifomi 244
Digitate 200
Dimerous 235
Dimidiate 264
Dim6rphous 299
Dlo&cions 27
Diplost^monons, sta-

mens double the num-
ber of petals or sepals.

Discifldraa, heading.
Lesson XII.

Disk-flowers 109
Disk, single fl 109, 279

composite fl 223
florets 223

Dissected, finely di-

vided.
Dissepiments 282

Distichous 182

Distinct 88,91,234
Divaricate, wide, spread.

Divergent, less than di-

varicate.

Divided 194
Dodecahddral 363

DolSbriform 191

D6r8al suture 280

Drooping 163

Drupe 361
Dual reproduction 44
Ducts 368
Duramen 382
DynSmic 259

Ear 216
Earth-development 124
Ebr&cteate, without

bluets.

Echinate, with stiff

Eliborated sap 399
Elkters* 58
Electricity. 407
Elements 1

Elliptical 191
Emkrginate 193
Embryo 7, 15, 20, 32, 307
Bmbry6geny 16, 20, 290
Embryo-sac, Embry6nic

vesicle 18
Ehp£docles 12
Endocarp 351
Endogens 82, 90
Endophlofium 383
Endoph^Uous 61
Endopleiira, tegmen.
Endosperm 21
^^ndostome 16
Energy 6
Knne&merous 235
ifinsiform 191
Entire 195, 244
EntomOphilous 301
Ephemeral 261
^^picarp 351
Epidermal 370
Epidermis 373, 390
Epig^al, on the earth.
Epigynous 266
Epip^talous 253
Epiphlo&um 383
Fpiphjllous 170
Epiphyte, Epiphytal.... 146
Epis§palous 253
EpithUlus 56
T^quitant 180
Erect ov 287
Ergot 62
Er6se 196
EgQUIMADX 138
Even-piunatc 199
Exalbiiminous sds 315
Exc4ntricrad 306
Exctirrent 74, 81
Exocarp 3fl
Ex6genSB 431
Ex6genou3 81, 120
txogens 92,120
Exosldme 16
ExsSrted 253
Exstipulate 183
Extine 19
Extr6rse 263
Bye 17, 145, 154

Fabre 427
Fairy rings 64
F&lcate 191

Family, same as Order.
Farinkceous 314
ESscicle 226,229
Fasciculate 145, 181
Fastlgiatc 163
Feather-veined 190
FScula 409
Ferrilginous 203
Fertile 27
Fertilization 15, 20, 304
Fibrils 373
Flbrine 407,408
Fibrous rts 144

tissue 367
Fibro-vSscular 370
Filament 19
Filiform 260
Filipendulous 145
Film 37,0
Fimbriate 248
Fishes 126
Fission 39
Fistulate, Fistuldse 191
riab61liform 191
Fl&gellate, flagSUiform,

whip-like.
Flavfiscent, yellowish.
Fleshy stems 168
FlixuDse 265
F16ccose 203
Floral colors 242

envelopes 29, 30, D
F16ret 121,223
Flower, defined 13

complete 29
perfect 28
typical 234

Folded leaf. 179
Folikceous, leaf-like.

Fdliole 197
Follicle 330
Food 409
Foods and Poisons. ..410, 411
Foramen, same as Mi-

cropyle.
Force, chemical 413

physical 413
vital 414
voluntary 418

Forces, defined 6
Fork-veined 63, 189
Formed material 400
FovlUa 19
Free fl parts 88, 91, 234

ova 82
Frond 47
Fruit 22
Fruits defined 324, 326

multiple 358
simple 326

FrOstulo 43
Frut^scent 159
Fagkcious 188
Fulcrum, fulcra, prop,

hold.
Functions 11
Funiculus 17,321
Ftircate, forked.
Ftiscous, grayish brown.
Ftlsiform 143
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G&Ibule 75,213
Gklea, galeate 245
Galen 427
Gamopgtalse, same as

Monopetalee.
G61atine 407
G6minato, twin.
Gemmibtion -. 55, 126
Gemmiferous 41
Gemmlparous 40
Gems 176
GeDeratioQ 41, 66
GeD^ric 34
Geniculate, jointed.

G&nus, G6nera 33, 432
Geology 123
Geological table, Les-
son XIII.

GerminMion 14, 25
Gibbous 244
Gills 55
Ginkgo* 74
Gl&brous 2U3
GlaciaX Period 137, 138
Gl&diate, aword-like.
Glands, gl&ndulose 203
Glans 346
Glaucous 203
Globose, globe-shaped.
GlObule 62
GISmerule 226, 230
Glumes 82
GlumifersB 85
Gmten 407
Gonidia 56
G6nophore 278
Grafting 177
Granules 14
Greek numeral-i 235
Growth 7, 38, 396 to 400
Gymnog'cns 73

Gymnosp€rms 17, 73
Gyn&ndrous 258
G^nobase 277
GynoScinm 27,272
G^nophore 278
Gynost^gium 255
GJ^nostem 238

Hairs 172
Hairy 203
lialf-equilant...; 180
IIAstate 192
Ifaw 355
Ilkzel, defined. 241
Head, fig 222

composite 223
legi!tminou3 224

Heartrwood 382
Hept&merous 235
HerbiLceouH 159
Herbarium 430
Herbs 157
Herm&phrodlte, mono-

cllnouB.
Herodotus 12
Hesporidium..... 353
H^terocyst, large cell in

Noatoc.
HeteromdrphoUB 299

Heterdtropuus 307
Hex&merouB 235
Hilum 17,322
Hip 355
Hirsilte 203
Hispid 203
Hist61ogy 11

Hoary 203
Hogg 403
Homom6rphous ^99
Hom6tropouB 307
Horizontal ov 287
Host 51
HJ-alioe.... 412
HJ-brids 428
Hym&nium 55
Hypocratfiiiform 244
H^phsB 55
Hypog&al .' 51
Hyp6gynous 256
Hypophlofeous 51
Hypoth&llus 56

Imbricate 180
Imp&ri-pinnate 199
In&xial rts 144
Incanous 203
Incised 195
Included 253
Incfimbent...^ 311
Indeiinite floral parts... Ill

inflorescence 210
Indehiscent 324
Indigenous, native.

Inditplicate 180
Indtlsium, cover of

spore-case in some
ferns, and of stigma
in some fls.

Inequilateral 192
Inert 3
Inferior ovary 89

radicle 306
Inflkted 244
luflexed 254
Inflorescence, defined

208, 209
definite, terminal... 226
indefinite, axillary. 210
mixed 233

Infundlbilliform 244
Initial letters 434
Innkte 262
Innovktions 61
Inorganic bodies 3
Integument, the name
given to the seed-

coat when there is

^ but one 73
Internode 149
!Interrnpted-pinnate 199
Intine 19
Intr&rse 263
Inv6rlehratw.. 126
fnvoiacel, involCicrate,

^ Involucre 82, 209
Involute 179
IsoBtdmonous 252

Jwdmc Period 132, 133

JusaiEU. 421
Juxtaposed, close to-

gether.

Keel 247
Kernel 16

Labellnm 238
Labiktse 245
Lkbiate 244
Lace-bark-tree* 384
L&cerate, torn.

Lacluiate 191
Lactescent, milky.
Lacilnes 270, 362, 392
Lacfistrine, pertaining

to lakes.

Lamgllse 55
L&mellate 274
L^ina 183
L&nceolate 191
LanguStte 348
Lanilginous 203
Lapps 138
Lktent 175
Lateral 149
Lktex 369
LaticiferouB ducts 369
Lattice-leaf* 391
Leaf, defined...,, 183

acrdgenous 72
-bud 174
compound 197

endogenous 90
ex&genous 106
gymnOgenous 81

incisions 194
oiigjn 391
simple 196

* -surface 203
-texture 202
-transformations.... 185

Leaflet 197
Legume 328
Legilmine 407
Legitminous, pod-Lear-

iug.

L. and D.—Xit. Maout
et Decaisne 404

Lenticular, lens-shaped,
L6pidofe 203
Lepidod^ndron* 131
Likne, li&na 165
Liber 383
Lid 61
Life 7
Ligulate 188, 223,243
Llgules, appendages on

the leaf-sheath of
grasses.

Limb 243
Linear 191

Link, central 73
Linnadus 440
Lip 238
Livid, cloudy blue or
brown.

Ldbate, lobed 194
Locomotion 417
Loculicidal 338
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Longitudinal 267
Loinent 329
Loi-ate, strap-shaped.
Lotus of the Lotojphagi,
or Lotus-eaters 109

Lotus, sacred 117
emb 315, 317

L il n a t e, crescent-
shaped.

Lustre d'eau 62
LJ-rate 194

Mace* , 318
Mflcropod 3U9
Macrospore 69
M&ciilate, spotted.
Main de Dieu 76
Mammals 126
M a m m o 8 e, like a
woman^s breast.

M^nna 56
Marofiscent 251
Marriage of flowers 12
Master-builder 122
M&trix, mother • cell,

mould.
Medaila,
Medullary rays,

sheath 378
Membranous., 202
Mericarp ,,.. 278
Mesophloeum 383, 385
MeBOsaic Titne 124,132
Mlcrdbium, pi. Micrd-

bia, anglicized Mi-
crobes 42

MicropJ-le 16,318
Microspore 69
Midrib 184
Mimicries 237
Mimdsa 416
Minerals 3
Mitriform, mitro-like.

Mixed inflorescence 233
MoiiL 37
MoUusJcs 126
Monadglphous 255
Mondndria 252
Monlliform 145
Monkey-pots* 241
Monoc&rpic plants 162
Monoc&rpous pistil 272
Monochlamydeous, with
one floral envelope.

Monoclinous 27
M6nocotyl6don9e 31, C
Monocotyledons 24, 82
Mono6riou8 27
Monog^nia 272
Mon6merous 235

Monopetalae 31, 99

Monop6talous 30, C
Monosepalous 244
Morphology U
Motherhood 122
Mountain-meal 43

Movements 415

MCtcronate. 193

Maitifid 194

Multifdliolate 199

Multipartite 194
Multiple fr 358
Multiplication 41
Mmtisect 194
Milricate, beset with

hard, short points.

Milriform tissue 381
Mflticous, beardless.
Mycelium 55
MyxomycStes 53'

Naked bud 174
sd 17,73

Nflpifurm rt 143
Ntitant, swimming.
Natural Analysis 422
Natural selection 141
Natural System 420
Nature defined 1
Naitdin 294
Navicula 43
Nectaries 249
NioLlTHIO MAN 138
Nerves of Ivs 184
Net-veined 106, 120, 184
Neutral fls 250
Node 149
Nodose, knotty.
Nodnlose, with small

knots.
N6menclatt)re 10, 34

rules of 431
Nucleolus 37, D
Niicleus 16, 37, D
Nilcule 62
Number Five 106, 120

Three 90
Numbers, radical 235
Niltans, nutant, nodding.
Nutmeg* 318
Nuts, defined 342

Obc6rdate 193
ObUnceolate 192
Obliteriition 264
Oblong, longer than

broad 191
Ob6vate 192
Obtxlse , 193
Obvolute 180
Ochrea, Ochreate,

ocbreoHS 188
Oct&merous 235
Odd-pinnate 199
Oogdnium 14
Oijspore 15
Opercular, lidded.

Operculum 61

Opposite Ivs 181
sta 253

Orbicular, round 191
Orchids* 238

Orders 33, 424
Sub- 425

Organic bodies 4
Organbgraphy 11
Organs 3,4
Qrtb6tropouB 288
Osmose 361
Osseous, bony.

Oval 191
Ovary 17,280
Ovary free 82
^ adherent 89
Ovate 191
6vule 16,290

PAbulum 38,397
Pala6och6rda* 129
pALA^OLfTHIC MAN 138
Pal&ozcnc Time 124,128
Palate 245
Pklea, palete 82
Palmate 197, 20U
Palmi-nerved 190
P^Imisect 194
Panddriform 191
pa,nicle 82,218
PapaJ-a* 408
Papilionkceous 247

Papilla, papillae 20
F&ppus, pappose 223
Papyrus* 84
Parallel-veined 82, 189
Parapbysfes, sing, pa-

r&physis 55
parasites 51,148
Parenchyma 366
parentage 7, 15, 20

single, virgin 40, 294
modes of 46

Parietal 284
PJiri-pinnate 199
Parted 194
Pa,rthenogene3is..l5, 40, 294
Partitions of If 194
Partitions of ova. ...282, 329,

333
Passion-flower* 240
patent, wide open.
Patu lous, leas than

patent.
Pectinate 194
Pedate 194
Pedicel 209

anomalous 209
Pedancle 30, E

anomalous.. 209
common 209

Pgllicle 395
peltate 191
Pendulous...: 254

ovule 287
Peniclllate 275
P6nni-nerved 190
Pentamerous 235
P6po 354
Perennial 157
Perfect fl 28, 234
Perfiiliate 192
Perf61iate-c6nnate 192
perianth 30, D
pericarp 22
Perldium 55
PerigJ-nium 85

I

Perigynous 256
Peripheral 57
Peripheric 308
Perisperm 21, 31, 314
peristome* 61
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Permian Period 128
Persisteuce 251
Peraistent ,, 188
Pei-86na, L. mask

;
per-

sonate, name given by
Linnfeus to labiate
tls. from their resem-
blance to masks.

Personate 245
P§taloid 260
Petals 30, C

texture, persistence 251
P6tiole 183
PetiolJlle 197
Phanerogam, plant uf
Fhanerog&mia 12, 16
Phosphorescent plants.
Ph6sphoiu3 405
PhylWdinm 187
Ph^Ilopdde, abortive

leaf- stalk, as in
Isdetea.

PhJIlotaxy deflnod 181
PhJ^sics 3
Physiology 11
Phyt61ogy 11
PhytOtomy 11
Pileorhiza 374
Pilena 65
Pilous, pilose 203
Pinnae 199
Pinnate 197
PinnMifld 194
Pinnitisect 194
Pinnule 199
Pipe 55
Pistil 17
Pitchers 185
Pith 120, 366, 378, 379
Pitted cells 366
Placenta 17
Placentktion, modes of. 284
Plant, defined 8

development 22
old dehnition 8

P]a8m6dium 37,53
Plicate 179
Plftmose- 276
Piamule 23,313
Plurilocular 264
Pods, defined 327
Poisons 410
Pollen 19

-formation,
-mothers 270

Pollination 291
PoUlnia 268
Polliuic utricles 270
Polyfldglphous 265
Poly&ndrous 252
Pol;^gamous 82
Polyhedral, many-faced,
many-angled.

Folym6rpbons 66
PolypStalse 31, 107
Polyp6talou8 30, C
Pome 365
PdrouB dehi8C6nce....267, 336
POsticous, facing in-

ward.

PrseflorJltion 204
Prajfoliktion 179
Prsem6rse 153
Prickles 172
Primary rocks 135
Prtmine 16
Primordial cell 9

utricle 37, D
Pr6cesses 65
Procfimbent 164
Produced 261
Proliferous 73,205
Pronunciation, rules of 436
Prosgnchyma 367
Prostrate 164
Prfiteine 407
Proter&ndrous 298
Proter6gynous 298
Proth411us 60
Prdtophytes 35
Prdtoplasm 37, C, 407
Protozoa 53, 126
Pnlinous 203
Pseudop6dium, swollen

part of the pedicel in
Sphagnum.

PubSrulent 203
Pubescent 203
Pulp 366
Pulqu6 (pool'kay) 186
Piim 67
Pulverulent 203
Pulvlnus 174
Pfinctate 203,365
Pfinctum vegetatiOnis... 174
Pdngent 202
Putiimen 351

P^cnide 55
Pyr^ne...; 365
Fyxidanthira 267
Pyxidium, p^xis 332

Quadrangular, square.
Quadrifdliolate 201
Quadril6cular 264
Quaternary compound.. 407

fl 234
Quatemari/ Period.. ..135, 137
Queue 269
Quinary fls 120
Qulnate 201
Quinctincial 182
Qulnquefld 194
Quintuple, five-fold.

Rac6me 210, 217
Bacem6se 210
Races 426
Rilchis 197,209
Radiant fls 260

section of wood 381
Radiates, animals 126
Radiate-veined 190
Radical Ivs 149

numbers 235
Radicle 23,309

direction of 31, 308
Rafflesia* 96
BamentiLceous 203

143

BkphS 288,320
R&phidis 404
Ray-florets 223
Becent Time 137, 138
Receptacle 56, 222
Beclinate 179
Reduplicate 206
Beflexed, bent back-
ward.

Regime (ra-zheem) 214
Regma 277
Regular fi 234
Relative values...' 31
R6niform 192
Eopind 195
RSpent 164
Beplum 333
Reproduction 7, 15, 20

defined 41
dual 44
single, virgin 39

Septiles 126
Resurrection Rose 71
Reticulate cells 365

Ivs 1K9
RetinAculum 269
Retr6rs6, turned back-
ward aud downward.

Rettlse 193
R6volute 179
Rhizdmn, rhi7.dme...l50, 153
Rhomb6idal 191
Ribbed 190
Ribs of If 184
Rice-paper-tree* 379
Rind 90
Ringent 245
Root, defined 142

structure of. 371
Root-stock 67, 153
Rosaceous, rose-like.

Rosteilum 260
B6Btrate, beaked.
R6sulate 181

Rdtate 244
Rotten-stone 43
Rotfind 191

Rough 202

Round-headed 163
Rngdse 202
Rilminated 314
Rlincinate 194
Runner 166, 169

S&ccate > 245

Sachs 289,370
Sagittate 192,265
Samltra 348

Silmaroid, samara-like.

Sap, crude 397

elaborated 399
Sap-wood 382
SaprolSgnia 412
Siprophyte 412
Skrcocarp 351
Sarcode note, 63
Sarg&sso Sea 49
Sarmentdse 164
Sckbrous 203

.
ScaMriform 368
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Scale-like 191
Scales 178
Sclndent 164
Sckpe 209
Scapigeioiis, scape-bear-

ing.

SckriouB 202
Scion 177
Scobiform, like saw-

dust.

Sc6rpioid 227
Scythian Lamb 67
Sicund 217
S^cundine 16

Seed 12, 21, 22
defined 21, 305

Seed-coats 16, 316, 317
Segments, If. 194
Seminiferous, seed-bear-

ing.
Sensitiveness 416
SSpals 30, G

texture, pei-sistence 251
Separiition 264
Sepiiu^ntum, L. par-

tition 282
Septicldal 339
Scptifragal 340
S6ptiiiate 201
S§ptum, septa 333, 339
Sericeous 203
Series 12
Serrate 195
Sessile 17
S6ta, s^tce 61, 85
Setaceous, s^tous 203
Setiform, like setae.

Sex 12
Slirubs 158
Sibyl 186
Siere-ducts 368
Sigillkria* 131
Silex, silica 43, 403
Sllicle 334
Silique 333
Siliqudsa, silique-like.

SMtian Period 128, 129
Simple fr 325

If. 196
Sinistrorse, turned to

the left.

Sinuate, slnua 194
Sleep 419
Snake-nut 309
Solitary fl 209
Solvent St 106, 120
Sordse, sordsis. L 358
Sdrus, sflri 63
Spaces 362
Spadiclferse, S p k d i x,

Spatha 87,214
Spallanzani 294

SpAtulate 191

Specialization 91, 121

Species 33, 433

Specific 34, 434

Sperm&tia 65

SpermogOnia 55, 56

Spike 82,216

Spikelet 82

Spines 171

Spinous 203
Spiral arrangement 182
Spire-topped 163

Sp&ngioles 373

Sporangium 14, 47, 58
Spore 12,16
SpOrocarp 69

Sport 15, 39, 417

Spurred, spurs 244

Squkmiform, scale-like.

SquilmulsB 82
Squarrdse, scales, hairs,

etc., spreading widely
from a common axis.

Squkrrulose, blightly

bquarrose.
Stiiiion 19, 31

three modes of in-

sertion 256, 257

Stkminode, stamen with-
out anthers.

Standard 247
Stellate, star-like.

Stem, defined 149

acrogenous 72, 376
endogenous 90, 377
exogenous 120, 378
gymnogenons 81

Stem, general term 155
Steriguiata, sterigma,... 53
Sterile 27
Stigma 17
Stipe 65, 155, 240
Stipel 197
Stlpitate 278
Stipule 183,188
Stock, a stem, a trunk.
Staion 169
Stoloniferous 41
Stdma 16
St6mata...47, 57, 60, 393, 394
Strise, grooves.
Striate 202
Strtgous 203
Str6bile 212
StrSbiloid 216
StrSbilus, strobilium 359
Strdphiole 319
Style 17
StJ-lospore 55
Silberous, barky.
Subterranean st 150
Sfibulate 70,191
Sficoulent 202
Suckers 169
Suffrutfecent 159
Suffrilticose 159
Saicate 202
Superior calyx 89

ova 82
rad .MB

Superterrknean St 150
Supervoltlte 206
Suppression 236
Survival of the fittest 141,

294
Suspendedov 287
Susp6nsor 18
satural 341

Slltures 267
SJconus 358
Symmetrical 234
Sync&rpous 272
Syngenfisious 256
System, Artificial 439

Natural 420

Tabash6er 403
Tangential section,
wood 381

Tap-root 25, 143
TaxOnomy, defined 11
TSgmen 23, 317
Tfadrils 171
Terete 191
Terminal bud 149

iufiorescence 226
Termindlogy 10, 431
Ternary compound 406

floral parts 90
TSrnate 199,200
TMianj Period 136, 136
T6sta 23,317
Tetrad^nanious '.^69

Tetr&gonous, 4-angled.
Tetr&merous 235
TSxture, fl 261

If 202
Thalamifl5r£e, beading.
Lesson XII.

Th&Uogens 16a
Thillus 15a
Thorns 171
Three modes of inser-

tion of stamens. ...266, 267
Throat of corolla 243
Th;f^r8UB 219
TigeUus, tigSlIe (Fr.

(if/e, stem), the cau-
licle and its material

Tissues 47,360
cellular. 47, 366
flbrous 367
vascular 368

Tissue-systems 370
Tumeutdse, tomentous.. 203
Tongue' 348
Tdrus 27, 278
Trilchea, trkchese 368
Trailing 164
Transformations fl 236

If. 185
St 170

Transverse emb 308
Trees 158
Tree forms 163
Trladeiphous 255
Trlassii: Period 132, 133
Tribes 425
Trichdgyne 50
Tricrural, 3-Iegged.
Trlfld 194
Trifbliolate 199, 200
Trigonous 84
TrilobMe, 3-lobed 194
Trtmerous 235
Trimdrphous 299
Tripartite 194
Trlpinnate 199
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Tripoli 43
Triquetrous, 3-angled.... 167
Tristichous 182
Trtt6rnate 200
Truffle 62
Trllncate 193
Trunk 166
Tube 243
Tuber 150, 164
Tub6rculate, with small

pimples or tiibercles

Tuberous rts 144, 145
T&bular 244
Tumid, swoUeu 244
TiiDioated 151
Ttirbinate, top-shaped,
TwiniDg 164
Typical fi. in endogens. 91

in exogens 231

Umbel, Umbellet 221
Unarmed, thornless.
Underahrub, a very

^ small shrub.
Undulate 196
Onguiculate 248
Unguis 243
Unitfiliolate 199
Unilateral cyme 227

stig 273
Unil6oular 264
Unisexual 27
Unsymmetrical 236
Urceolate 244
Urn 61
Utricle, fr 349

polhnic 270
primdrdial 37

ySginate, sheathing.
Vaginula 61

Vague rad 306
Vilvate 180
Valves, vilvular 267, 280,

337
Varieties 426
Vascular tissue 368
Vauqublin 408
Veil. See Volva,
Veins of Ivs 184

forked 63, 189
netted 120, 189
parallel 82, 189

Veliitinous 203
Venition 184

modes uf 189
ventral 280
V6ntricose 244
Venules 184
Vernation 179
V&nicose 203
Verrilca, verr dose, warty

glands.
Versatile 262
vertebrates 126
verticil 227
Verticlllfater 226, 231
Vertlcillate 181
vesicle, bladder ; Vesic-

ular, bladder-like,

vespertine, blooming at
evening.

Vexillary 206
VexlUum 247
Villfise 203
Villus 67

Vine, the term 166

Vlrgate, wand -shaped,
slender,

VlBOIL 186
Virgin parentage 40, 294

-Flower 294
Viscid, viscous 203
Vitallink 5
Viteilus 21
Vitta, vittsB, oil-tube in

tlie pericarp or in
the testa of the Um-
belliferae.

Viviparaus 117, 126
Voluble 164
Voluntary motion 418
V61va, membrane some-

times enclosing
young fungi, and
bursting as they
grow.

Welwltschia* 79
Whorled 181
Wild Wheat 426, 427
Wood, acrogenous 72, 376

endogenous 90, 377
exogenous 120, 378
gymnogenous 81, 376

Wood, heart-, sap-,

white- 382

Xinthic 242
Xerxes 84

ZoBlogy 4
ZdSspores 15
Zost^ra 271
Zygospores 44
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PREFACE.

It is hardly necessary to say to Professor, Teacher, or Student that

this Manual should be used daily as a companion to the Lessons, in

connection with the ever-faithful microscope. The Manual, bound

separately, can be conveniently carried in pocket or portmanteau.

A Table of Etymons, or Eoots (page vii.), immediately precedes the

Classification. This does away the need of defining the names of

individuals in the Manual, many of which are compounded from the

same etymons ; and thus both time and space are saved. Names of

Orders are defined in their proper places. The Table of Signs and

Abbreviations (page vi.) includes all that are in modern use.

ANNIE OHAMBEKS-KBTCHUM.



SIGNS AND ABBREVIATIONS USED IN THE MANUAL
AND TABLES.

SIGNS.

PtanU: Annual ; Q Biennial ; l^ Perennial ; Tj Woody.
F/moeis: cf Staminate; $ Pistillate; Perfect, or Monoclinous;

" 0^ Monoecious
; cf ? Dioecious; cf 9 I'olygamous.

Floral Parts (stamens, pistils, petals, etc.) : Wanting; t» Indefinite, or more than 20.

Measure : ° Foot ; ' Inch ; " Line, or 12th of ap inch ; X Magnified.
Accent : ^ grave vowel sound, as in 6pen ;

' acute, as in dffiee.

ABBREVIATIONS.

Abbreviations of Months, Cardinal points, Countries, Cities, etc!, the student already
knows, or should learn from other sources. Abbreviations of botanical terms are as

follows;

Adh, adherent.
^st. eeRtivation.

Ak. akaine.
Alt. alternate.
Amphit. amphitropous.
Amplex. aniplexicaul.

Anat. anatropous.
Anom. anomalous.
Anth. anlher, s.

Antit. antitropous.
Ar. Arabic.
Ax. axile. axillary.

Bot. botanist.

Br. branch.
Bra. bract, s.

Caduc. caducous.
Cal. calyx.
Calyc. calyculate.

Carapyl. campylotropous.
Caps, capsule.

Cat. catkin, s.

Celt. Celtic.

Centrif. centrifugal.

Centrip. centripetal.

CIus. cluster, e, ed.

Cor. corolla.

Decid. deciduous.
Dehisc. dehiscent, dehis-

cence.
Biam. diameter.
Div. division.

Ellip. elliptical.

Emarg. emarginate.
Emb. embryo.

Kpig. epigynous.
Et. evergreen.
ExBtip. exstipulate.

F. Frpnch.
Fasc. fascicle, fasciculate.

Fil. filament, s.

Fl. flower, a.

Fr. fruit ; Ft. feet.

Fug. fugacious.

Gael. Gaelic.

Gen. genus, genera.
Ger. German.
Glom. glomernle.
Gr. Greek.

Hd. he^d, s.

Hypog. hypogynous.

Imb. imbricate.
Indehisc. indehiscent.

Inf. inferior.

Infl. inflorescence.

Int. internal.

Invol. involucre.

Trreg. irregular.

It. Italian.

L. Latin.
Leg. legume, s.

Lf. leaf ; Lvs. leaves.

Lft. leaflet, s.

Loc. loculicidal.

Lorn, loment, s.

0pp. opposite.
Orbic. orbicular.

Ord. order.

Orthot. orthotropous.
Ov. ovule ; Ova. ovary.

Pap. pappus, pappose.
Fed. peduncle.
Perig. perigynouB.
Persis. persistent.

Pet. petal, s.

Bacraceme; Bad. radicle.

Beg. regular.
Rep. representative.

Rhiz. rhizoma.
Rt. root ; Ets. roots.

Sd. seed ; Sds. seeds.

Sec. section; Seg. seg-

ment, B.

Sep. sepal ; Sepa. separate.

Septicid. septicidal.

Septif. septifragal.

Sev. several.

Sp. Spanish.
Spa. Rpadix ; Spi. spike.

Spec, species.

St. stem ; Sta. stamen, s.

Stip. stipule, s, stipulate.

Sty. style.

Sup. superior.

Term, terminal.
Trans, transverse.

Umb. umbel, umhellate.

Valv. valvate.
Vers, versatile.

Vert. v«rtical.
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A. 6r. not, without, want-
ing.

Ab. L. from.
Abai, abi. Gr. delicate.
Abat. Gr. Bolitary.

Abies. L. fir.

Abrot. Gr. immortal; not
for mortalo.

Ac. Gr. spine ; sharp.
Acal. Gr. not CQmely; un-

pleasant.
Acer. L. acrid, sharp.
Acet. L. Bour.
Acetabul. L. saucer.

Achat. L. agate.

Achly. Gr. shade.

Achyr. Gr. chaff.

Acic. L. shatp-pointed.
Acid. L. acid.

Acinet. Gr. immovable.
Acme. Gr. point.

Aeon. Gr. cliff.

Aero. Gr. top.

Act. L. carrying.
Act, actis. Gr. ray.

Acte. Gr. elder.

Adelph. Gr. brother.
Aden. Gr. gland.
Adhatoda. Ind. name.
^chm. Gr. acme, point.

iEg. Gr. goat.

Aesc. Gr. food.

Aeschyn. Gr. modest.
JEr. Gr. air.

Aestiv. If. summer.
^th. Gr. acrid, burning.
Aga. Gx. good, handsome.
Agalm. Gr. ornament.
Agap. Gr. love, beloved.
Agaric. Gr. mushroom.
Agath. Gr. excellent,
Agav, Gr. wonderful.
Agar, agr. Gr., L. field.

Agla. Gr. beautiful.
Aira. Gr. deadly weapon.
Al. L. wing.
Alb. L. white.
Aletr. Gr. mealy.
Alls. Celt, water.
All. Celt, pungent.
All. Gr. other, diverse.

Common Words.

Aln. Celt, alder.

Alopec. Gr. fox.

Ala. Gr. grove.
Alth. Gr. healing.
Alyss. Gr. madness.
Am. Gr. lacking, not.
Amb. L. around.
Amber. Gr., L. amber.
Ambly. Gr. blunt.
AmbroB. Gr. same aa Abrot.
Ammo. Gr. sand.
Amno. Gr. lamb.
Ampel. Gr, vine.
Amphi. Gr. both.
Amphora. L. large water-

vessel with ears.

Amygd. Gr. almond.
An. Gr. lacking, not.
Ana. Gr. again, intense,
upward.

Auanche. Gr. force.

Anassa, Gr. queen, ruling.
Anaatat. Gr. resurrection.
Anch. Gr. strangling.
Aucyl. Gr. bent.
Andr. Gr. man, anther.
Andrin. Gr. little maw.
Anem. Gr. without cover.
Anemos. Gr. wind.
Aneso. Gr. loosening.
Angel. L. angelic.
Angio, ango. Gr. vessel.

Anis. Gr., L. anise.
Aniso. Gr. unequal.
Anoma. Gr. irregular ; de-

viating from law.
Ante. L. before.
Antenn. L. feelers, hairs.

Anth. Gr. flower.

Anther. Gr. anther.
Anthrop. Gr. man.
Anti. Gr. opposed.
Aph. Gr. junction.
Aphel. Gr. simple.
Apioa. Gr. wild pear.

Aplo. Gr. single.

Apo. Gr. against, npon.
Apono. Gr. easily.

Apostasia. Gr. deaertion.

Aqua. L. water.
Aquil. L. eagle.

Arachn. Gr. spider.

Arceuth. Gr. juniper.
Arch. Gr. chief.

Arctos. Gr. bear.
Ardis. Gr. spear-bead.
Arena, L. sand.
Argema. Gr. eye-disease.
Argo, argyr. Gr. white, sil-

very, shining.
Arist. L. bristle, point.

Aristos. Gr. excellent.
Arniill. L. bracelet.
Arn. Gr. lamb.
Aron, aronic. Gr. lamb-

skin, medlar,
Arpo. Gr. sword.
Arrben. Gr. man, stamen.
Art. Gr. bread,
Arthr. Gr. joint.

Arundo. L. cane.
Ascus (plural aaci). Gr., L,
pouch, bottle.

Asparagua. Gr, tearing
(some species prickly),

Aspaa. Gr. embracing.
Aapid, aspis. Gr. shield.

Aster. Gr. star.

Astragalus. Gr. joint.

Ater, atri, atro. L. black.
Athana. Gr. immortal.
Athra. Gr. piesaed.
Atr. Gr. inTulnerable.
Aulac, aulax. Gr. furrow.
Aur, aura,
Aurant, aurum. L. gold.
Auricula. L. ear.

Avena. L. oats.

Az. Gr. dry.

Bacca. L. berry.
Bacill. L. little stick.

Bactron, Gr. wand.
Balano. Gr. acorn, bolt.

Ballo. Gr. sent out.
Baph, bapto. Gr. dyeing.
Bar. Gr. heavy.
Barb. L. beard.
Barbar. L. barbarian.
Bari, bary. Gr. heavy.
Baaia, baaid. Gr. pedestal,

foundation.

vii
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Bell. It. beautiful.
Belo. Gr. needle,
Berber. Ar. Barbary.
Betonic. L. betony.
Betit. Celt, beech.
Bi, bis. Gr. twice.
Bio, biou, bium. Gr. life.

Blemm. Gr. appearance.
Bleph. Gr. eyelash.
Blit. Celt, insipid.

Bolb. Gr. bulb.
Bombac, bombax. Gr. raw

silk.

Borsa. Gael, purse.
Bothr. Gr. hole, cave.
Botry. Gr. buoch of grapes,
Bous. Gr. ox.
Bov, bovis. L. ox.

Brae. L. breeches,
Brach. Gr. arm.
Brachy, Gr, short.

Brass. Gr. to boil,

Brex. Gr. rain, moisture.
Briz. Gr. nodding.
Broch. Gr. cord.

Broma, Gr, food.
Bros, brot. Gr. mortals.
Bros, Gr. edible.

Bry. L. muss.
Brych. Gr. devouring.
Bryo. Gr. fast-growing.

Bryz. Gr. nodding.
Bu. Gr. ox.

Bucc. L. cheek, trumpet.
Bumel. Gr. ash.

Bursa, from Gaelic borsa,

purse.
Byrs. Gr. leather.

Ca, Gr. burning.
Cacal. Gr. pernicious.
Cact. Gr. prickly.
Csespit. L. turfy.

Caio. Gr. staff; buniiue.
Cal, call. Gr. beautiful,

adorning.
Calad. Gr. cup.
Calam. Gr. reed.

Calath. Gr. basket.
Calcar. L. spur.
Calceol. L. slipper.

Calci. L. heel, spur.

Galend, L. monthly.
Calid. L.'hot.

Gallista. Gr. most beauti-
ful.

Galium, Gr. a broom.
Calth. Gr. basket.
Calyc. L. calyx.
Calyps. Gr. curved.
Calyptr. Gr. hood.
Cam. Gr. dwarf,
Camar. Gr. arched.
Camp. Gr. bent, curved.
Campau. L. little bell.

Campto, campyl, Gr. bent,
curved.

Canis, canin. L. dog.
Canna. L. cane.
Cap, capit. L. head.

Capr. L, goat.
Caps, L. pod.
Cape, capt. Gr. biting.

Car. Celt. wood.
Cara. Gr. head.
Card. Gr. heart.

Carex. L. sedge.

Caria. Gr. nut.
Cam. L. flesh.

Carp. Gr. fruit, carpel.

Carph. Gr. dry, chaffy.

Cart. Gr. smooth, thin.

Cartham. Ar, painted.

Cary, Gr. nut.
Cascar. Sp. bark,
Castan. Gr. chestnut.
Gassy. Gr. sewed or fast-

ened under.
Casuariua, resembling the
bird cassowary.

Cata. Gr. through, against.

Caud. L. tail.

Gaul, Gr. stem.
Cecrops. Gr, tail,

Cedr. Gr. cedar.
Cela. Gr. dart.

Celastr. Gr. tree late in
fruit.

Celo, Gr, .singed,

Cenchr. Gr. millet.

Cento, centunculus. Gr. a
threadbare garment.

Centro. Gr. spur.

Ceo. Gr. pricking.
Cepbal. Gr. head,
Cera. Gr. wax.
Gerani. Gr, pottery.
Geras, cerato, Gr. horned.
Cercis. Gr. shuttle.

Cereus. L. wax tapei*.

Chaen. Gr. opening.
Cheer. Gr. welcome.
Chset. Gr. hair.

Chaio. Gr. staff.

Chamte. Gr. on the ground.
Chan. Gr. opening.
Char. Gr. joy, delight.
Chart. L. paper.
Chat. Gr. through, by.
Cheil. Gr. lip.

Cheir, Gr. hand ; Ar. wall-
flower.

Chelido. Gr. swallow.
Cfaelon. Gr. tortoise.

Cbeno, Gr. goose.

Ohil. Gr. lip.

Chim. Gr. winter.
Chio. Gr. snow.
.Chl«ena, ohiamyd, chlamys,

chlena. Gr. cloak.
Child. Gr. handsome, deli-

cate.

Chloa. Gr. grass.

Chlor. Gr. green.
Chondr. Gr. grain, round
mass.

Chor, choro. Gr. dance.
Chori. Gr. division.

Chort. Gr. fodder.

Chrest. Gr. useful.

Chrys. Gr. gold.

Chyl, Gr. juice,

Chynch, Gr. bowl, basin.

Chys. Gr. melting.
Cib. li. food.

Oibot. Gr. box.
Cicer. L. small pea.
Cichor. Egypt, chicory.
Cicut. L. hemlock.
Cimex, cimici. L. bug.
Ciner. L. ashy.
Cirro. L. tendril.

Cirs. Gr. swollen vein,

Ciss. Gr. cissus.

Cist. Gr. bladder.
Githar. Gr. harp.
Citr. L. citron, orange.
Clad. Gr. young shoot.

Clathr. Gr. lattice.

Clav. L. key.
Cle, cleis. Gr. key.
Clem. Gr. tendril.

CIco. Gr. shut.
Clero. Gr. chance.
Clethr. Gr. adder.
Cli. Gr. glorious.

Cli, did, clit. Gr. closed, »
glen.

Clin. Gr. conch.
Cnem. Gr. knee.
Cneo. Gr, scraping.
Cnic, cnid. Gr. nettle.

Co, L. with.

Cocc. Gr. berry.
Coccin. L. red.

CochiniUa. Sp. cochineal.
Cochl. L. snail, serew.
Cod. Gr. poppy-head.
Codon. Gr. bell.

Coeleb, Gr. unmarried.
Coelo. Gr, hollow,
Coen. Gr. together.

Coenobi. Gr. living to-

gether.
Coix. Gr. a palm.
Coleus. Gr. sheath.
Coll, L. neck.
Coll. Gr. glue.

Colu. Gr. amputated.
Coluber, colubri. L. ser-

pent.
Columb. li. dove.
Comaro. Gr. arbutus.
Comb. Gr. knotted.
Con. L. with.
Couferv. L. bubbling, boil-

ing.
Conio. Gr. dust-sprinkled.
Conn. Gr. beard.
Connar. Gr. sumach.
Cono. Gr, cone, top,

Convall. L, deep valley.

Conyz. Gr. gnat.
Copr. Gr. dung.
Copt. Gr. chopped.
Cor. L. heart; Gr. pupil
of eye.

Coracin. L. crow-black.
Coral. Gr. coral.
Corbula. L. basket.
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Gorch, L. pimpernel.
Cord. li. lieart.

Cordyl. Gr. club.
Core. Gr. pupil of eye.
Corem. Gr. a broom,
Corethr. Gr. brush.
Corn. L. homed, horuy.
Corol. L. corolla.

Coron. L. crown.
Cory. Gr. helmet.
Coryd. Gr. crest.

Coryl. Gr. bonnet.
Corymb. Gr. a head.
Coryn. Gr. club.
Coryph. Gr. top, summit.
Coscio. Gr. sieve.

Cosm. Gr. elegant, regular.
Coton. Ar. cotton.
Cotnl, cotyl. Gr. cup.
Cramb. Gr. cabbage.
Cran. Gr. helmet.
Crass. L. thick, fleshy.

Crat. Gr. strong.
Crem. Gr. hanging.
Crep, crepid, crepis. Gr.,

L. shoe.
Crin. Gr. lily.

Cros, cross. Gr, fringed at
border.

Crot. Gr. bug, tick,

Crotal. Gr. rattle.

Cruci. L. cross.

Cruri, crus, L. leg, spur.

Crux. L. cross.

Cryb, cryph, crypt. Gr,
hidden.

Cte, Cten. Gr. comb.
Cucum. L. cucumber.
Cncurb. L. gourd.
Culcita. L. cushion.
Cune. L. Wedge.
Cunil. L. pennyroyal.
Cupb. Gr. curved.
Cupress. Gr, cypress.

Cupul. L. cup.
Cuspid. L. toothed.
Cyam. Gr. bean.
C^'ath. Gr. small cup.
Cyb. Gr. head.
Cycl. Gr. circle.

Cycn. Gr. swan.
Cylifit. Gr. twining.
.Cymb. Gr. a hollow.
Cyn. Gr. dog.
Cypel. Gr. goblet.

C^perus. Gr. sedge.
Cyph. Gr. curved,
Cyrt. Gr. curved.
Cyst. Gr. bladder.
Cythar. Gr. lyre.

Cyttar. Gr. wasp's nest,

honeycomb.

Dacry. Gr, weeping.
Dactyl. Gr. fihger.

Dsem. Gr. cord.

Damao. Gr. strengthening.
Dan. Gr. burning, dry.

Dec. Gr., L. ten.

Dech. Gr. receiving.

Delph. Gr. dolphin,
Dem. Gr. cord.

Dendr. Gr. tree.

Dens, dent. L. tooth.

Derm. Gr. hide, skin.

Desm. Gr. bundle, jointed.

Det. Gr. pipe, torch, bond.
Di, dia. Gr. cut through.
Di, dis, Gr. twice.

Dialy. Gr. distinct.

Diant. Gr. moisture.
Diatom. Gr. cut through.
Dich. Gr. divided, twofold.
Dicli. Gr. twice closed.

Diclin. Gr. on separate
beds, or tori,

Dicty. Gr. net.

Didym. Gr. twin.
Didynam. Gr. two strong.
Digit. L. finger.

Dioicus. Gr. dioecious.

Dios. Gr. divine, God.
Diplo. Gr. double.
Dips. Gr. thirst.

Disc. Gr. disk.

Dodeka. Gr. twelve.
Dolichos. Gr. long.

Donna. L. lady.
Dor, dorato, dory. Gr. spear.

Dox. Gr. praise.

Draba. Gr. acrid.

Draco. Gr. dragon.
Drimy. Gr. acrid.

Dros. Gr. dew.
Dru, dry, drym, drys. Gr.

tree, oak.
Dua, duo. L. two, dual.
Dulc. L. sweet.
Dur. L. hard.
Dynam. Gr. strength.
Dys. Gr. ill, evil.

Dysad. Gr. ill-smelling.

Eben. L. ebony.
Ec. Gr. from.
Ecast. Gr. separate.
Ecbal. Gr. issuing forcibly.

Eccrem. Gr. hanging from.
Echi. Gr. viper.
Echin. Gr. hedgehog.
Echit. Gr. viper.

Eclipt. Gr. deficient.

Ecto. Gr. outside.
Eico, eiko. Gr. image.
Eidos. Gr. form.
Eiren. Gr. peace.
Elaea. Gr. olive.

Elaph. Gr. deer.

Elat. Gr. fnr.

Elat. L. uplifted.

Bleo. Gr. marsh.
Elephaa. Gr. ivory.

Ells. Gr. twisted.
Ell. Gr. binding.
Elod. Gr. marshy.
Ely. Gr. rolled up.
Elytr. Gr; envelop.
Em. Gr. upon.
Emmen. Gr. castingl

En, eudo. Gr. in, within.

Enchy, enky. Gr. spear.
Eutero. Gr. entrails.

Ep, epi. Gr. upon.
Ephedr. Gr. seated, trail-

ing.

Equi, equus. L. horse.

Er. Gr. spring-time.
Er, eri, erio, eria, Gr.

woolly.
Eremo. Gr. hermit.
Ergot. Fr. cock-spur.
Eric. Gr. brittle.

Eriti. Gr. wild fig.

Ernod. Gr. earth-herb.

Erod. Gr. heron.
Erpet. Gr. snake, creeping.
Brv.

,
li vetch.

Eryc. Gr. anomalous.
Eryng. Gr. belching.
Erys. Gr. healing.
Erythr. Gr. red.

Esper. Gr. evening.
Et. Gr. year.

£u. Gr. true, good.
Euphras. Gr. delightful.

Eury. Gr. broad.
Euthy. Gr. straight.

Eutoc. Gr. fruitful.

Ev. Gr. (same as eu) true.

Ex. Gr. out of, outward.
Excsec. L. blinding.

Exis. Gr. habit.

Fab. L. bean.
Fag. Gr., L. beech.
Fsed. Gr. clement.
Ften. L. hay.
Falc. D. sickle.

Fasc. L. fascicle, bundle.
Fav. L. honeycomb.
Fed. Gr. clement, mild.
Fen. L. bay.
Fenestr. L. window, lat-

tice.

Per. I*, bearing.
Ferr. L. iron.
Feml. L. rod.
Festuc. L. straw.
Fie, ficus. L. fig.

Fil. L. thread.
Filic, filix, L. fern.

Fimbr. Gr. fringed.
Fiss. L, divided.
Flagel. L. thong*.

Flav. L. yellow.
Flocc. L. with woolly

tufts.

Flor, fios. L. flower.
Fol. L. leaf.

Foveol, L. pitted.

Frag, fragr. L. fragrant.
Frag, frang, frax. L. break-

ing-
Fritill. L. chess-board.
Fug. L, fleeting.

Fulv. L. dull yellow.
Fum. L. smoke.
Fung. L, fungus.
Fus. L. spindle.
Fuse. L. brown.
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Gse. Gr. earth.
Gal, galac, galax. Gr. milk.
Oalb. L. galbule.
Gale. Gr. weasel.
Galea. Gr. helmet.
Galiz. Gr. delighting.
Gall. Gaul, cock.
Gallis, galliz. Gr. delighting.
Gam. Gr. marriage, uuion.
Gano. Gr. joy.
Gaster, gastro. Gr. etom*

ach.
Gaur. Gr. superb.
Gaza. Gr. richness.
Ge, Gr. earth.
Geise. Gr. tiled roof.
Gel. L. ice.

Gelao. Gr. exhilarating.
Gelat. L. jelly-like.

Gelsomlno. It. jasmin.
Gemin. L. twin.
Gemm. L. bud.
Gen. Gr. generation.
Gen, Celt. bush.
Ger, gero. L. bearing.
Ger, gero, geron. Gr. an

old man.
Geran. L. crane.
Geton. Gr. neighbor.
Geu. Gr. well-flavored.

Gille. Gr. exhilarating.
Glad. L. sword.
Gland, glans. L nut.

Glaph. Gr. hollow, hand-
some.

Glauc, glaux. Gr. sea-green.
Glech. Gr. pennyroyal.
Glob. L. globe.
Glochin. Gr. angle, corner.
Gloss, glot. Gr. tongue.
Glox. Gr. angle.
Glum. L. husk.
Glyc. Gr. sweet.
Glyph, glypt. Gr. carved.
Gnaphal. Gr. cottony.
Gne, gni, gno. Gr. bent.
Guei. Gr. joint.

Gomph. Gr. nail, peg.

Gon. Gr., L. knee, joint.

Gossyp. Ar. cotton, silk.

Gramin. L. grass.

Gramm. Gr. letters.

Graph. G.r. writing.
Grav. L. heavy.
Gris. L. gray.
Grossul. L. unripe fig.

Gutt. L. small drops.

Gyinn. Gr, naked.
Gyn. Gr, woman, pistil.

Gyr. Gr. whorled.

Haben. L. thong, lash.

Habra, h'abro. Gr. delicate.

Hsed. L. a kid.
H^m. Gr. blood.
Hsesil. A,-S. head-dress.

Hal. Gr. sea.

Hama. Gr. with.
Haplo. Gr. see Aplo.

Hazel. A.-S. head-dress.

Hebe. Gr. youth, young
beau.

Hed. L. kid.
Hede. Gr. sweet.
Heder. Celt. cord.
Hedra. Gr. seat.

Hedy. Gr. sweet.
Hegemon. Gr. chief.

Hole. Gr. horse-collar.

Hell, helion. Gr. sun.
Helic, helix. Gr. spiral.

Helle. Gr. deadly.
Helminth. Gr. worm.
Helo. Gr. marsh.
Hemer. Gr. bv day.
Hemi. Gr. half.

Hemion. Gr. mule.
Hepat. Gr. liver,

Herpest. Gr. creeping,
Hesper. Gr. evening.
Heter. Gr. different.

Hex. Gr. six.

Hibisc. Gr. marsh-mallow.
Hierac. Gr. hawk.
Hiero. Gr. holy.
Himanth. Gr. thong.
Himant, himas. Gr. thong.
Hippe. Gr. knight.
Hippo. Gr. horse.

Hole. Gr. pulling.
Holo. Gr. whole.
Homalo. Gr. regular, flat.

Homo. Gr. similar.

Hord. L. barley.

Hormo. Gr. necklace.
Hort. L, garden.
Hum. L. moist.
Hyten. Gr, hyena.
Hyal. Gr. crystal.

Hyd. Gr. water.
Hydn. Gr. mushroom.
Hydr. Gr. water.
Hygr. Gr. moisture.
Hymen. Gr, membrane.
Hyo, hyos. Gr. pig, .

Hyp, hypo. Gr. under.
Hypfl. Gr. woven threads.
Hyper. Gr. through.
Hypt. Gr. inverted.
Hyss. Gr. dart, javelin.

Hyssop, from Heb, Ezeb.

lanth. Gr. blue with red.

Iber. L. Spain.
Ic, icon. Gr. image.
Ich. Gr. sticky.

Ichn. Gr. slender.
Ichthy. Gr. fish.

let. Gr. weasel,
Ileo. L. intestines.

Hex, ilic. L. ilex, holly.

Illecebr, illici. L. alluring,
Illig. L. binding.
Ilys. Gr. mud.
Imant. Gr. thong.
lod, ion, Gr. violet,

Ipo. Gr. bindweed.
Ipso. ,Gr, ivy.

Ir. Gr. peace, olive-branch,
Irid, iris. Gr. rainbow.

Is. Gr. equal.
Ite. Gr, willow.
Ix. Gr. sticky.

Iz. Gr. seated.

Jasmin, from Ar. yasmin.
Jateo. Gr. healing.
Jatro, Gr. remedy.
Jug. Gr. yoke.
Jul. L. down, catkin
June. L. joined, jointed.
Junip. L, juniper.

Kain, Gr. opening.
Kentron. Gr. spur.
Kermesin. Ar. carmine.
Knem. Gr. knee.
Kyi. Gr. juice.

Lab. L. lip.

Lac, L. milk.
Lace, Gr. potherb.
Lachan. Gr. potherb.
Lachn. Gr. soft hair.

Laci. Gr. split.

Lact. L. milk.
Ladan. Gr. resin.

Lsed. Gr. hurtful.

LsBU. Gr. cloak.
Laet. L. joyful.

Lagen. Gr. bottle.

Lago. Gr. hare.
Lamin. L. blade, oar.

Lamps, lampt. Gr. purging.
Lant. L. lent, flexible,

Lapid. L. stone.

Lapp. L. bur.
Laps. Gr. relaxing.
Lard. L. lard, bacon.
Laric, larix. L. larch.

Lasio. Gr. hairy.
Lat. L. broad, lateral.

Late, laten. L. hid.

Latex, latic. L. juice.

Lathyr. Gr, vetch.
Laur. L. laurel.

Lav. L. laving.
Lecan. Gr. basin.

Lecld. Gr. little basin.
Lecyth. Gr,, L. pot.

Led. Gr. cistus, net.

Legno. Gr. fringe, flounce.
Legum. L. pod,
Leio. Gr. shining.
Leipo. Gr, leaving.
Lemm. Gr, bark.
Lemua. Gr. scale, shell.

Lens, lentie. L. lens-

shaped.
Leo, leoni, leont. L. lion.

Lep, lepid, lepis. L. scaly.

Lept. Gr. fine, slender.

Lepurus. Gr. rind.

Leuc. Gr. white.
Li. Gr. emphatic.
Liat. Gr. coming forth.

Libau. Gr. incense.
Lich. Gr. scale.

Lig. L. binding.
Lil. L.lily.
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Limn. Gr. lake.

Limu, limnus. L. mud.
I^in. Gr., L. thread.
Lip. Gr. fat.

Lipar. Gr. elegant.

Liqu, liqui. L. liquid.

Lir. Gr. lily.

Lis. Gr. smuoth.
Lis. Celt, water.
Lit. Gr. smooth.
Lith. Gr. stone.
Littor. L. shore.

Lob. Gr. pod.
Lob. L. lobe.
Lochia. Gr. childbirth.
Lod, Iodic. L. Rcale.

Loma. Gr. border.
Lonch. Gr. spear.
Loph. Gr. crest.

Lor. Gr. thong.
Lox. Gr. troop.
Luc, luci. L. light, grove.
Lugul, from lucciola. It.

. glow-worm.
Lun. L. luna, moon.
Liip, lupin, L. wolf.
Lychn. Gr. lantern.
Lyco. Gr. wolf.
Lygod. Gr. wand-like.
Lyr. L. lyre, fiddle.

LJs. Gr. loosening.
Lyss. Gr. rage.
Lythr. Gr. black blood.
Lyz. Gr. rage.

Mach. Gr. strife.

Machaer. L. little sword.
RIacr. Gr. large.
Mai, maj. Gr. May.
Mai. L. ill.

Mala. L. jaw.
Malach, malax. Gr. soft,

Malva. L. emollient, soft.

Mamill, mamma. Gr., L.

nipple, breast.

Manica. L. sleeve.

Manis. Gr. lizard.

Mann, Gr., L. manna.
Mantis. Gr. prophet.
Mar. L. sea, bitter.

Marain, marant. Gr. fad-

ing.

Marces. L. withering-per-
sistent.

Masc. L. masculine.
Matric, matrix. L. womb.
Maxill. L. jawbone.
Mecon. Gr. poppy,
Med. Gr. measure.
Mega, megalo. Gr. large.
Mel. L. honey.
Melissa. Gr. bee.
Melo. Gr. black.
Men. meny. Gr. moon,
Menth. Gr. mint.
Mer. Gr. part, measure.
Men, Gr. middle.
Mes. Gr. middle, half.

Mesembry. Gr. noon.
Met, meth, Gr. with.

Metr. Gr. measure, heart-
wood.

Miant. Gr. spotted,

Micr. Gr. small.

Mim, Gr.ape, mimic,
Minth, Gr. mint.
Mirabil. L. wonderful.
Mit, mitr. L. mitre.
Mni. Gr. moas.
Modiol. L. well-bucket.
Mola, molin. L. mill.

MoU. L. soft.

Molopo. Gr. striped,

Bl om. Gr. impurity.
Momord. L. chewed.
Mon. Gr. one.
Mor. Gr. foul,

Moro, morus. L. mulberry.
Morph. Gr, form.
Mosch. Ar. musk.
Mu. Gr. mill.

M-Uoor, Hiucid. L. mould.
Mul. Gr., L. mill.

Mulg. L, milky,
Mua. L. mouse.
Muse. L. fiy, moss, musk.
Muscar. L. fly-brush.

My. Gr, mouse.
Myc. Gr. mycelium.
Mycel. Gr, mushroom,
spawn.

Myl. Gr. mill.

M.vo, myos. Gr. mouse.
Myric. Gr. perfume.
Myrio. Gr. myriad.
Myrist. Gr. fragrant oil.

Myro. Gr. ointment.
Myrrh. L. myrrh.
Myrs, myrt. L. myrtle.
Myst. Gr, moustache.
Myx. Gr. hidden ; L. can-

dlestick.

Myz. Gr. to press, suck.

Nabal. Gr. harp.
Naiad, naias, najas. Gr.
water-nymph

Nan. Gr. dwarf,
Napce. Gr. wood-nymph.
Narc. Gr. narcotic
Nard. Gr. spikenard.
Narin. L, nostril.

Narth, narthec. Gr. fennel.
Nas. L. nose.
Kast. Gr. thick, stuffed.

Ne. Gr. no, without.
Nect. Gr. nectar,

Nectr. Gr. floating.

Negund. Latinism of (?i-

guittresy trembling, dan-
cing.

Nema. Gr. thread, stamen.
Nemo. Gr, grove.

Neo, Gr. new.
Neott. Gr. bird's-nest.

Nepenth. Gr. no grief.

Nepet. Gr, scorpion.

Neph. Gr. snowy.
Nephel, Gr. small cloud.
Nephro. Gr, kidney.

Ner. Gr. damp.
Nes. Gr. island,
Neur. Gr. nerve.
Nid. L. nest.

Nidul. L. little nest.

Nig. L. black.
Niph. Gr. snowy.
Nit. L. smooth.
Nitr. Gr. nitre.

Niv, nix. L. snow.
Noct. L. night.

Nola. L. little bell.

Nost. Gr. sweetness,
Notho, Gr, spurious.
Noto. Gr. back, chine.
Nuc. L. nut.
Nud. L. naked.
Nummul. L. coin.

Nuphar. Ar. water-lily.

Nut, L. nodding.
Nux. L. nut.
Nych, nyct. Gr. night.
Njmph. Gr. nymph.
N.iss. Gr. pricking, tear-

ing,

Ob. Gr., L. inverted.
Obelise. Gr. obelisk,

Obol, Gr. small coin.

Oc. Gr. eye.
Och, Gr. neck.
Ochn, Gr. wild pear.
Ochr. Gr. ochre, yellow.
Ochrea. L. leggin, greave.
Oci. Gr. sweet-smelling.
Oct. Gr., L. eight.

Ocj', Gr. sweer-smelling.
Od, odon. Gr. tooth,
(Ec. Gr, house.
(Ed, Gr. swelling.
(En. Gr, wine, vine.
Oic, oik. Gr. house.
Olea. Gr., L. olive, oily.

Oil. Gr. killing.

Omte, ome, omoi. Gr. simi-
lar.

Ouial. Gr. flaL
Ombr. Gr. rain,

Omphal. Gr. navel.
Onagr. Gr. wild ass.

One. Gr. tumor.
Ono. Gr. locust, burden.
Onos. Gr. ass, vessel.

Ony. Gr. hoof.
Onych, Gr. nail, hoof,
onyx.

Onym, Gr. name.
Op. Gr. eye.
Ophel, Gr. serviceable.
Ophio. Gr. snake.
Ophrys, Gr. eyebrow.
Ophtbalm. Gr, eye-disease.
Oplism, oplo. Gr. armor.
Opo. Gr. juice.

Oporo. Gr. autumn.
Ops. Gr. eye.
Opsis. Gr. appearance.
Or. L. mouth.
Oreo, ori. Gr. mountain.
Ormo. Gr. necklace.
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Omitb. Gr. bird.
Oro. Gr. mountain.
Orob. Gr. vetch.
Ortli. Gr. Btraight.
Oryct. Gr. burrowing.
Orjz. Ar. rice.

Os. L. mouth.
Oscillat. L. Tibrating.
Osm. Gr. smell.
Osteo. Gr. bone.
Osti. L. mouth.
Ostr. Gr. shell, scale.

Ot. Gr. ear.

Otbon, Gr. linen, rag.
Otik. Gr. ear.

Our. Gr. tail.

Ox, oxa. Gr. acid.

Oxi, oxis. Gr. sharp, point-
ed.

Oxy. Gr. acid.

Oz. Gr. smell.

Pachy. Gr. thick.
Pact. Gr. put together.
Pseder. L. opal.

Pfepal. Gr. dust.
Pag. Gr. membrane.
Palumb. L. pigeon.
Pan. L. all/-

Panac, panax. Gr. all-heal-

ing.

Panis. L. bread.
Papp. Gr. bearded.
Par. Gr. near.
Pard. Gr. leopard.
Paries, pariet, L. wall.
Parthen. Gr. virgin.
Paspal. Gr. millet.

Pasd. L. suffering of Christ
on the cross.

Pastin. L. forked tool.

Pav. L. peacock.
Pecten. L, comb.
Ped. L. foot.

Pedicel. L. little foot.

Pedicul. L, louse.

Pel, pelt. Gr. hide, shield.

Pelargo. Gr. stork.
Pellsea. Gr. dark-colored.
Pen. Gr. almost.
Penn. L. feather.

Pent. Gr. five.

Penth. Gr. grief.

Pera. Gr. bag.
Pergul. L. trellis.

Peri. L. around.
, Perister. Gr. dove.
Petr. Gr. stone.
Pence. Gr. iir.

Phaca. Gr. lentil.

Phacel. Gr. bundle.
Phiie. Gr. destroying.
Phsedr. Gr. gay.
Phfen. Gr. visible.

Phag. Gr. food, edible.

Phai. Gr. brightening.
Phal. Gr. cone.
Fhalien. Gr. glow-worm,

butterfly.

Phalang. Gr. bundle, row.

Phalar. Gr. shining.
Phallus. Gr. cone, spadix.
Phan. Gr. visible.

Phao. Gr. brightening.
Pharb. Ger. color.

Phaseol. L. little ship.
Pheg. Gr. beech.
Phil. Gr. loving.
Phloeb. Qr. vein.
Phlog, phlox. Gr. flame.
Phoenic. Gr. purple.
Phoeno. Gr. bloody.
Phol. Gr. scale, plate,

feather.

Phor, phore, phoro. Gr.
bringing, bearing.

Phorbe. Gr. food.
Phorm. Gr. anything
woven with rushes.

Phos, phot. Gr. light.

Phragm. Gr. wall, hedge,
Phrym. Gr. dry.
Phus. Gr. bladder.
Phyc. Gr. seaweed.
Phyl. Gr. leaf.

Phym. Gr. swelling.
Phys. Gr. bladder.
Phyt. Gr. plant.

Pier. Gr. bitter.

Pignon. F. pine seed.

Pil. Gr. ball ; L. hair.

Pilea, -us. Gr, cap.

Pili, pilose. L. hairy.
Pimel. Gr. fat.

Pin. L. pine; Gr. diink,
Pingui. L. flit.

Pino. Celt. head.
Pipt. Gr. falling, perish-

ing.

Pis. L. pea.
Piac. L. fish.

Pist. Gr. drinking,
Pitheco. Gr. ape.
Pitt. Gr.. pitch.
Plagio. Gr. oblique.
Plant. L. sole of foot.

Pint, platy. Gr. broad.
Pleco, plecto, Gr. folded,

wreathed.
Plectr. Gr. spur.
Pleea, plero. Gr. abundant.
Pleur. Gr. ribs, side.

Plex. Gr. folded, woven.
Ploc. Gr. curled, binding,
Pne, pno. Gr. breathing.
Poa. Gr. grass.

Pod. Gr, foot, shoe.

Pogon. Gr. beard.
Pol. L. furrowed.
Pol, poly. Gr. many.
Pom. L. apple.

Popul. L. people.
Port. L. carrying.
Potamo. Gr. river.

Potent. L. powerful.
Poterium. Gr. cup, drink.
Prse. L. before.
Prat, L, meadow.
Pre. L. before.
Prem. Gr, stalk.

Pron. 'Gr. drooping.
Prin. Gr. red oak.
Prion. Gr. a saw.
Pro, L, for,

Prora. Gr. front.

Prosart, Gr. suspended,
Prosopis. Gr. face.

Prost. Gr. appendage.
Prot. Gr. first.

Protea. Gr. many forms.
Pruin. L, frost,

Psal. Gr, ring, pipe.

Psamm. Gr, grassy sands.
Pseud, Gr. false.

Psiud. Gr. dew.
Psid. Gr. pomegranate.
Psil. Gr. naked, thin, bare.
Psittac. Gr. parrot.
Psoph. Gr. noise.

Psoral. Gr. scabby.
Psych. Gr. soul, coolness.
Ptel, Gr. elm.
Pter. Gr. wing,
Pthalm. Gr. eye.
Ptil. Gr. feather, plume.
Ptych. Gr. fold.

Pulmon. L. lung.
Pulsat. L. beating,
Fusill, L. small, timid.
Pycn. Gr. dense.
Pyr. Gr. wheat, fire.

Pyr. L, pear.

Pyren. L. small atone-fi^U.

Pyrethr. Gr. fine.

Pyrol. L, little pear.
Pyrrho, pyrro. Gr. red.

Pyrul. L. little pear.
Python. Gr. snake.
Pyxid. Gr, box with lid.

Quadri. L. four.

Qual. L. such.
Quater. L. four.

Querc. L. oak.
Quinq, quint. L. five.

Quis. L. who? which?
Quivis. L. whosoever.

Ba. Gr. easily, quickly.
Each, Gr. spine.
Eaco, Gr. ragged.
Bad, L. root.

Bagio. Gr. torn.
Bam. L. branch.
Ban. L. frog.

Banuncul. L. little frog.

Eap. L. turnip.
Baph. Gr. seam.
Baphi, raphid. Gr. needle.

Bapuncul. L. little turnip.

Beet, L. straight.

Bem, reinus. L. oar.

Ben. L, kidney.
Jlept. L. creeping.
Besed. L. appeasing.
Beeupin. Ii. inverted.
Bet, retic. L. net.

Betin. Gr. resin.

Betin, retinacul. L. stay,

string.
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Khabd. Gr, rod, switch.
Bhamn. L. backtborn.
Bhap. Gr. strong.
Rhe. Gr. flowing.
Rhex. Gr. rupture.
£hin. Gr. nose.
Ships. Gr. willow branch.
Bhipis. Gr. fan.
Khiz. Gr. root.

Bhod. Gr. red.
Rboe. Gr. stream, v/ave.

Rhus. Gr. stomach.
Rhus. Celt. red.
Khynch. Gr. snout, beak.
Rhyt. Gr. wrinkled.
Rio. L. woman's cloak.
Klein. L. tick-bug.
Rip, rips. Gr. osier, thong.
Ripa. L. growing by water.
Riv. L. belonging to rivers.

Rops. Gr. shrub.
Ror, rorid. L. dewy, dew-

like.

Ros. L. rose, dew.
Rostel, rostr. L. beak.
Rub. L. red.

Ruf. L. reddish.
Rupa, rupic. L. among

rocks.
Ruri, ruB. L. rural.
Russ. Gr. red.

Ryt. Gr. wrinkled.

Sab. L. sand.
Sac. Gr., L. sack, bag.
Sacch. L. sugary.
Sace. Gr. buckler.
Saem. Gr. flag.

Sagen. L. net, seine.

Sagin. L. gross food.

Sagit. L. arrow.
Sal. L. salt.

Sal. Celt. near.
Salp. Gr. trumpet.
Salv. L. saving, healing.

Sambuc. Gr. musical pipe.

.San. L. healing.
Sanct. L. holy.
Sanguis. L. blood.

Sant. L. holy.
Sapo. L. soap.
Sapr. Gr, putrid.

Sar. Gr. adorning.
Sarc. L. flesh.

Sard. If. camelian,
garment. L. twig.

Saro. Gr. to sweep.
Sarsn. Span, bramble.
Sart. L. stitched.

Satur. Ar. savory.
Satyr. Gr. satyr.

Saur. L, lizard.

Sax. L. rock.

Scab. Gr, itch, scabby.
Scsev. L. left hand.
Seal. L. ladder.

Scaph. Gr. little boat.

Seep. Gr. shade, cover,

Sceptr. Gr. sceptre,

Schis, Bchiz. Gr. split, rent.

Schoen. Gr. cord, rush.
Scia. Gr. shade.
Sciad. Gr. umbrella.
Scill. Gr. injurious.

Scind. L. torn.

Scirp. L. rush.
Scitam. L. pleasant meat.
Scler. Gr. hard.
Scob. Ij. sawdust.
Scolio. Gr. crooked.
Soolo. Gr. thorn.
Scolopendr. Gr. centipede.
Scoly. Gr. thorn.
Scopa. L. brush.
Scord. Gr. garlic.

Scoria. Gr. cinder, dross.

Scoro. Gr. dung.
Scorpio. L. scorpion.
Scorz. Gr. viper.

Scroph. Gr. scrofula, sow.
Scrot. L. bag, purse.
Scut. L. shield.

Scutell. L. little shield.
Scutic. L. whip.
Scyph. Gr. cup.
Scyr. Gr. roughness,
Secal. L. rye.

Sech, seco. Gr. enclosure,
stall- fattened.

Securi. L. hatchet.

Sed. L. seat, seated.

Selag. L. hedge hyssop.
Selen. Gr. moon.
Selin. Gr. parsley.

Sella. L, saddle.

Sema. Gr. flag, standard.
Seme. Gr. mark, impres-

sion.

Semm. Gr. crown.
Semper. L. always.
Sen. L. old.

Sep. Gr. putrid.

Sept. L. seven, partitit)n.

Seri, seric. L. silky.

Serot. L. late appearing.

Serp. L. creeping.

Sei*ra. L. saw.
Set. L. bristle.

Sicy. L. cucumber.
Sid, sider. L. star.

Sideros. Gr. iron.

Silen. Gr. saliva.

Silph. Gr. moth.
Sime. Gr. bee.

Simo. Gr. flat,

Sinap. Gr. mustard,
Sion. Gr. wool.

Siph. Gr. tube.
Sis. Gr. hog.
Sisymb. Gr. finger.

Smaragd. Gr. emerald.
Smil. Gr. scraper.

Smyrn. Gr. myrrh.
Sol. L. sun.
Sold. L. piece of money.
Solen. Gr. tube.

Solid. L. firm, united.

Som. Gr. flock, body.
Sonch. Gr. sow-thistle.

Soph. Gr. wisdom.

Sophron. Gr. modest.
Sor. L. heap.
Sorb. L. absorbing.
Sparass. Gr. torn.

Spargan. Gr. fillet, band-
age.

Spart. .Gr. broom -plant,

rope.

Spatal. Gr. delicate.

Spath. Gr. sheath.
Spec. L. mirror.
Sperg. L. scattering.

Sperm. Gr. seed.

Sphac. Gr. sage-plant.

Sphaer. Gr. sphere.
Sphagn, Gr. moss.
Sphen. Gr. wedge.
Sphinct. Gr. contraction.
Spbodel. Gr. surpassed.

Sphond. Gr. neck, head.
Spic. L. spike.

Spil. Gr. clasping, stingy.

Spin. Gr. spariow.
Spin. L. spine.

Spin, spinid. Gr. stfange
bird.

Spir. L. spiral.

Splach, splanch. Gr.
bowels.

Splen. Gr. spleen.
Spend. Gr. cup.
Spor. Gr. seed, spore.

Spuni. L. froth.

Squarros. L. spreading at
right angles.

Stachys. Gr. spike.

Staphyl. Gr. bunch.
Stat. L. position.

Static. L. arresting.

Stax. Gr. spike.

Steg. Gr. covering.
Stell. L. star.

Stelm. L. dog-collar.

Stpmra. Gr. crown.
Stemon. Gr. stamen.
Stepl<an. Gr. crown, top,

rim.
Stich. Gr, row.
Stict. Gr. pit, brand.
Stilbe. Gr. brightness.

Slip. L. stipe, feather.

Stipul, L. stipule.

Stom. Gr. mouth.
Strat. Gr. soldier.

Strept. Gr. twisted.

Strig. L. with closely
pressed hairs.

Strobil. Gr. whirling; cone.
Strobil. L. artichoke.

Strom. Gr. couch, thallus.

Stromb. Gr. twisted shell.

Strophe. Gr. turned, twist-

ed.

Strum. L. swelling.
Struth. Gr. ostrich.

Stryphn. Gr. astringent.

Styl. Gr. style, column.
Styph. Gr. stufied.

Styphn. Gr. astringent,

Subul. L. awl-like.
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Sus. Gt, hog.
Sym. Gr. together.
Symbol. Gr. banner, flag.

Symphyo. Gr. united, or
growing together.,

Syh. Gr. together.
Syring, syrinx. Gr. pipe,

reed.

Sys. Gr. hog.
Syzyg. Gr. union.

Taed. L. wearisome.
Tffin. Gr. fillet, wreath.
Tal. Gr. green branch.
Tamar. Ar. date.

Tapein, tapln. Gr. lowly.
Tarax. Gr. to disorder.
Taes. Gr. order.
Taxi. Gr. arrangement.
Tel. Gr. end; complete

;

distant.

Tephroa. Gr. aah-colored.
Ter. L. three.
Termin. L. boundary,

limit.

Terpno. Gr. beautiful.

Testud. Gr. tortoise.

Tetr. Gr. four.

Thai. Gr. green branch,
thallus.

Thalam. Gr. bridal cham-
ber.

Thalass. Gr. sea.

Thamn. Gr. bush.
Thanat. Gr. death.
Thaum. Gr. wonderful.
Thee. Gr. envelope.
Them. Gr. arrangement.
Then. Gr. sole of foot.

Theo. Gr. God, divine.
Ther. Gr. harvest, hunt.
Therm. Gr. hot.

Thlaap. Gr. broken,
pressed.

Thria. Gr. fig-leaf.

Thrina. Gr. fan.

Thuja. Gr. sacrifice to gods.
Thyl. Gr. bag.
Thym. Gr. courage, in-

spiring.

Thyrs. Gr. thyrsus.
Thys. Gr. fringe.
Tiar. L. tiara.

Tigr. L. tiger.

Til. L. linden.
Tipul. L. crane-fly.

Toe. Gr. fruitful.

Tom. Gr. cut.

Tort. L. twisted.

Touter. Gr. another.
Tox. Gr. a bow.
Toxic. Gr. arrow-poison.
Trach. Gr. throat.

Trag. Gr. goat.

Trap. Old Ger. trap, snare.

Trapez. Gr. table.

Trem. Gr. trembling.
Trep. Gr. turning.
Tri. L. three.

Tribul. L. threshing sledge

with sharp spikes.

Trich. Gr. hair.

Triens, trien t. L. third

part of a foot.

Tril. L. triple.

Trip, trips. Gr. gi-inding.

Tritic. L. beaten, threshed.

Tritoma. Gr. thrice cut.

Troch. Gr. wlieel.

Trol. Ger. round.
Troll. Ger. rolling.

Trop. Gr. turned.
Tropseo. Gr. victory.

Troxim. Gr. edible.

Tryma. Vr. like hickory-
nut.

Tryp. Gr. hole.

Tub. L. tube.
Tulip. Pers. turban.
Tunic. L. coat.

Turr. L. turret.

Turt. L. twisted.

Tuss. L. cough.
Tyl, Gr. a hard swelling.
Tymp. L. dnim.
Typh. Gr. bog.

Ud, udor. Gr. water.
Ul. Gr. thicket, copse.

Ulm. Celt. elm.
Umbel. L. umbrella.
Umbilic. L. navel.
Umbr. L. shade.

Un. L. one.

Upo. Gr. under.
Ur, urio, urium, uro. Gr.

tail.

Uran. Gr. sublime.
Urceol. L. cup.
tJre, uro, urt. L. huming.
Ust. L. burnt, scorched.
tJtric. L. bladder.
Uv. L. grape.

Vacc. L. cow.
Vaccin. (L. baccin) berry.
Vagin. L. sheath.
Val. L. powerful.
Valer. L. health-giving.
Vase. L. vessel.

Vent. L. wind.
Ventr. L. belly.

Ver. L. truly.

Yerbasc. (L. barbasc) beard-
ed.

Vern. L. vernal.
Vesic. L. bladder.
Vexill. L. banner.
Viburn. L. tough, pliant.
Vicia. L. binding.
Vine. L. band, chain.
Vir. L. green.
Yisc. L. viscid, mistletoe.

Vit. L. life ; the vine.
Viticul. L. little vine.

Vitt. L. fillet, band.
Volv. L. rolling.

Xanth. Gr. yellow.
Xen. Gr. a guest.
Xenodoch. Gr. hospitality.

Xer. Gr. arid, dry.

Xipho. Gr. sword.
Xyl. Gr. wood.
Xyr. Gr. pointed, sharp,
Xysm. Gr. a shaving,

scale.

Xyst. Gr. covered piazza.

Yle.

Tpo.
Gr. forest.

Gr. under.

Zab. Gr. bent, wreathed.
Zabe. Gr. coat of mail.
Zam. Gr. loss.

Zamia, pine-nut.
Zea. Gr. living; name also

of a sort of grain.

Zem, Gr. loss.

Zephyr. Gr. west wind.
Zeux. Gr. joined.

Zig. Gr. yoke.
Zingiber. Gr. ginger.
Ztz, Gr. darnel.
Zizyph, fpom Ar. zizouf,

jujube.
Zo. Gr. life.

Zom. Gr. belt.

Zon. Gr. girdle.

Zoster. Gr. girdle.

Zug, zyg. Gr. yoke.
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II.

Abel, Dr., naturalist.

Achilles, Gr. myth.
Adanson, Fr. botanist.
Adlum, American citizen.

Adonis, Gr. myth.
Albertus (Magnus), celebra-
ted theologian.

AldruTandi, It. nat.

AUamand, Dr., of Leyden.
Alonso (Zanoni), Sp. bot.
Alstroemer, Swedish mer-
chant. .

Amaryllis, Roman myth.
Amazon, river, S. Am.
Amherst, English countess.
Amman, Swiss bot.

Amson, Am. citizen.

Andrea, Dr., Hanover.
Andromeda, Gr. myth.
Angulo, Sp. naturalist.

Aphrodite, Or. Tenus.
Arabia, from Arabia.
Araucknia (whence Arauck-

ria), a province of Chili.

Arethusa, Gr: myth.
Artemis, Gr. myth.
Asagreea. for Asa Gray, Am.

bot.

Asclepias, Esculapius.
Atropa, Gr. myth. Fate.
AttaluB, King of Fergamos.
Aubriet, Fr. botanist.

Averrhoes, Arab, philos.

Avicenna, Arab, philos.

Azara, Sp. botanist.

Bacchus, Gr. myth.
Backhouse, £ng. traveller.

Banister, Eng. missionary to

Va.
Banks, Sir J., Eng.
Barclay, Eng. collector.

Barker, Eng. orchidist.

Barnadez, Sp. bot.

Barrelier, Fr. bot.

Bariington, Eng. antiquary.
Barton, Am. bot.

Bassi, Fr. bot.

Baubin, Swiss bot.

Beaufort, Duchess, Eng.
Beaumont, Mrs.. Eng.
Bedford, Duke, Eug.
Begon, Fr. amateur.
Bejar, Sp. bot.

Bentham, Eng. bot.

Bergius, Swed. bot.

Bergsma, Dutch bot.

BerthoUet, Fr. chemist.

Proper Names.

Bertye, from Lambertye,
Fr. count.

Besler, bot. Nuremberg.
Besser, Buss, bot,

BignoD, Fr. abb6.
Billardifere, Fr. bot.

Billberg, Swed. bot.

Blackwell, Eng. bot.

Bteeker, Dutch amateur.
Bligh, Eng. captain.

Blumenbacb, Ger. physiol.
Boccone, Sicilian bot.

Boehmer, Ger. bot.
Boerhaave, Dutch bot.

Bolivar, President of Colom-
bia, S. Am.

BoUon, Eng. bot.

Bonnet, Swiss nat.

BontiuB, Dutch nat.

Boroni, It. attendant of Dr.
Sibthorp.

Bory, Pr. savant.
BoBC, Fr. agriculturist.
Bossieu, Fr. bot.

Boswell, Eng. author.
Bougainville, Fr. navigator.
Bouguer, Fr. savant.
Boussingault, Fr. philoso-
pher.

Bouvard, Fr. bot.

Bowen, Governor of Queens-
land.

Boykin, Dr., Ga.
Braganza, royal line of Por-

tugal.
Brayer, Fr, physician.
Brazoria, Texas town.
Bridel, Swiss bot.

Brodie, Scotch bot.

Broussonet, Fr. bot.

Browallus, Bishop of Abo.
Browne, Dr. P.
Bruce, Eng. traveller.

Bnmfels, Ger. bot.

Brunonia, latinism for

Brown (Robert).
Buchanan (Hamilton), Eng.

amateur.
Buchner, Ger. bot.

Buckley, bot.

Buddie, Eng. bot,

Burchell, Eng. traveller.

Bu^nann, Dutch bot.

Burser, Ger. bot.

Buttner, Ger. bot.

Byron, Eng. Admiral.

Csesalpinus, It. bot.

Calandrini, Ger. bot.

Callirhoe, Gr. nymph.
Camellia, after Kamel

,

Jesuit father.

Candolle, de, Fr. bot.

Carey, Eng. bot.

Carludovica, after Carlos
and Luisa of Spain.

Caspary, Swiss bot.

Cassandra, Gr. myth.
Cassiope, Gr. myth.
CastillSjo, Sp. bot.

Cathcart, Ind. amateur.
Cecrops, Gr. ruler.

Celsius, Swed. author.
Centaur, Gr. myth.
Cerasus, town in Pontus.
Cerberus, Gr. myth.
Chaptal, Fr. chemist.
Charlwood, Eng. seedsman.
Chiron, Gr. centaur.
Circe, Gr. myth.
Clark, Am, explorer.
Claude(Lamoureux),Fr.bot.
Clavijo, Sp. bot.,

Clayton, Am. bot.

Clinton, Do Witt.

Clusiua, Charles de TEcluse,
Ft. bot.

Cobo, Sp. bot.

Colchis, now Mingrelia,
Asia.

Cole, Gov. of Mauritius.
Collet, bot. author.
Collins, Z., American.
Collioson, Eng. bot.

Cologan, family in Teneriffe.

Columellins, Rom. agricult.

Columna, It. nobleman.
Combretura, ancient name.
Commelyn, Dutch bot.

Comparetti, It. bot.

Compton, Eng. bishop.
Cook, the navigator.
Cordus, Ger. bot.

Correa, Portuguese bot.

Cossigny, Fr. nat.

Coulter, bot. author.
Crantz, Austrian bot.

Crawfurd, Gov. of Singapore.
Crescenzi, It. agricult.

Crow, Eng. bot.

Cruickshanks.Eng. agricult.

Cuming, Lady.
Cunningham, Australian

bot.

Cupani, It. bot.

Curtis, Eng. bot.
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GfiSBon, Fr. bot.

Cyprie, Gr. VenuB.
Cyrilli, bot., Naples.

Dahl, Swed. bot.
Balberg, Swed. Dr., friend

of JuBsieu.
Dale, Eng. bot.
Dalechamp, Fr. bot.
Dampier, navigator.
Daphne, Gr. myth.
Darlington, Am. bot.
DarwiOf Eng. bot.

Daubenton, Fr. nat.

Davall, Swiss bot.
Davies, Welsh bot.

Decaisne, Fr. bot.
De la Beche, Fr. bot.

Desfontaines, Fr. bot.

Deiitz, sberifF of Amster-
dam.

Diana, Gr. myth.
Dicksnn, Eng. cryptogamist.
Dierville, Fr. traveller.

Dillcn, bot., Oxford pro-
fessor.

Dione, Gr. Venus.
Dioscorides, Gr. physician.
Dirca, celebrated Gr. foun-

tain.

Dodoens, Belg. bot.

Dombey, Fr. bot.

Doody, Eng. cryptogamist.
Dorsten, Ger. author.
Douglas, Scotch collector for

Hort. Soc.

Drayton, Am. nat.

Drummond, Scotch bot.

Durante, It. bot.

Duvau, Fr. bot.

Echeveri, Mex. bot.
draughtsman.

Edwards,Eng. bot. draughts-
man.

Ehret, Ger. bot. draughts-
man.

Elliott, Am. bot.

Elizabeth, FriisBia, princess.

Engelmann, Am. bot.

Enslen, Austrian traveller.

ErechtheuB, Attic king.
Escallon, Sp. traveller.

Eschscholtz, Ger. bot.

Espeleta, Santa ¥h.

Eugene, Savoy, prince.

Eupator, King of Pontus.
Euphorbus, ancient physi-

cian.

Eurybia, Gr. myth, mother
of the stars.

Fabiano, Spain.
Fadyen, author of Flora of
Jamaica.

Fagon, Fr. bot.

Fenzl, Ger. bot.

Flacourt, Fr. commandant,
Madagascar.

Floerke, Ger. bot.

Forestier, Fr. physician,
Forakal, Swed. bot.

Forster, Eng. bot.

Forsyth, royal gardener,
Kensington.

Fothergill, Dr., London.
Fourcroy, Fr. chemist.
Franco, Spaniard.
FrankeniuB, Swed. bot.

Fremont, Am. explorer.
Freycinet, Swiss navig.
Froelich, Ger. bot.

Fuchs, Ger. bot.

Funk, Ger. cryptogamist.

Gaertner, Ger. bot.

Gage, Sir T., Eng.
Gailiard, France.
Garcin, Eastern traveller.

Garden, Dr., S. Carolina.
Gardoqui, Sp. financier.
Garidel, Fr. bot.

Garry, Sec. Hudson Bay Co.
Gaston, Fr. prince.
Gattinger, Dr. A., physician
and bot., Nashville, Tenn.

Gaudicbaud, Fr. bot.

Gaulther, Dr., Quebec.
Gay-Lussac, Fr. scientist.

Gaza, Theod., 15th cent.

Gentius, a king of Illyria.

Gerarde, Eng. herbalist.

Gesner, Swiss bot.

Gil, Sp. bot.

Gillen, Dr.
Gillies, Scotch hist.

Gleditsoh, Ger. bot.

Gleichen, Ger. bot.

Gloxin, Ger. bot.

GoldfusB, Gei-. bot.

Gongora, Viceroy of N.
Granada.

Good, collector for Kew
Gardens.

Goodyer, Brit. bot.

Gordon, Dr., Aberdeen.
Gouan, Fr. bot.

Govenia, after Gowen, horti-

culturist, Eng.
Grabowski, Ger. bot.

Grew, Eng. bot.

Greville, bot. patron, Eng.
Guettard, Fr. nat.

Gunner, Ep. of Norway.
Gustavns TIL, of Sweden. •

Guzman, Sp. bot.

Hake, Ger. patron of bot.

Hales, Stephen, author, Am.
Hamel, du, Fr. physiol.

Hebenstreit, Ger. traveller.

Helen, of Greece.
Helicon, Gr. mountain.
Helwing, Ger. bot.

Heracles, Hercules, Gr.

myth.
Heritier, Fr. bot.

Hermann, Ger. bot.

HernnndeK, Sp. bot.

Heucher, Ger. bot. I

Hibbert, George.
Hillebrand, Dr.
Hinds, bot.

Hippocrates, Gr. phyBician.
Hooker, Eng. bot.
Hope, Scotch bot.
Hosack, Dr., N.Y.
Hotton, Dutch bot.
Houllet, Fr. gardener.
Houston, Eng, bot.
Hove, Polish bot.
Hoy, Eng. gardener.
Hudson, Eng. bot.
Hugel, Baron, Vienna.
Humboldt, Bcientist.

Hume, Lady, Eng.
Hjacinthus, Gr. myth.

Iberia, Spain.
India, Asia.
Iris, Gr. myth.
Ixora, Malabar goddess.

Jacguemont, Fr. traveller.

Jacquin, Dutch bot.
Jefferson, President U.S.
Joinville, de, Fr.

Jones, Sir W., Eng.
Jove, Ju, Jupiter.
Jungermann, Ger. bot.

JussiEU, Fr. bot.

Justice, Scotch horticult.

Ksempfer, Ger. nat.
Kagenack, Dutch ambassa-
dor to Spain.

Kalm, Swed. bot.

Kennedy, Eng. nursery-
man.

Kerr, Eng. bot. collector.

Kitaibel, Hung. bot.
Klein, Ger. bot.

Koelreuter, Ger. bot.

Knowlton, Eng. nat.

Knox, of Ceylon.
Konig, Brit. Museum.
KopB, bot. author.
Kosteletskya, Bohem. bot.

Kramer, Ger. bot.

Kylling, Dan. bot.

Lacbenalia, after De la

Chenal, Fr. bot.

Lagerstroem, Ger. bot.

Lambert, Eng. bot.

Landolphe, Fr. navig.
La Pagerie, Emp. Josephine.
La Porte, Fr. savant.
(La) Roche, Swiss physician.
Lardizabala, Sp. nat.

Larrea, Sp. scientist.

LavMer, Swiss author.
Lavoisier, Fr. chemist.
Lawaon, Scotch floriat.

Leche, Swed. bot.
Lee, Eng. nurseryman.
Leachenault, Fr. bot.

Lespedez, Gov. Florida.
LeucothoS, Gr. myth.
Lewis, Am. explorer.
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Leyceater, Eug, judge in
Bengal.

Lieblg, 6r. chemist.
Linder, Swed. but.
Llndley, Bng. bot.

LiNN^us, Swed. bot.

Lister, Eng. nat.

Lobel, Fr. bot.

Lodoicea, after Laodice,
daughter of Priam and
Hecuba.

Logan, Phila., founder of
Library.

Loiseleur, de Longchamps,
Pr. bot.

Louicer, Ger.-physician.
Lopez, Sp. bot.

Lowe, Eng. clergyman.
Ludwig, Ger. bot.

Luxemburg:, Fr. duke.
Lydia, country in Aa. Minor.
Lyaimachua, aking of Sicily.

Mackay, Dr., Dublin.
Maclure, Am. geologiat.

Magnol, Fr. physician.
Mahernia, anagram for

Herman nia.

Malcolm, Eug. nurseryman.
Malesherbes, Fr. author.
Malpighi, It, microBcopist.
Mandeville, British minis-

ter to B. Ayres.
Manetti, It. bot.

Mangles, English but. pa-
tron.

Mantis, name of an Insect.

Marauti, It. hot,

Maratti, It. bot.

Marcgrave, Qer. bot.

Marchant, Fr. bot.

Maria, Virgin Mary.
Marsilea, after Marsigli, It.

nat.

Martyn, Eng. bot.

Masdevall, Sp. bot.

Maton (de la Varenne), Fr.
author.

Matthioli, It. bot.

Maurandy, Sp. scientist.

Mauritia, after Maurice,
prince of Nassau.

Medic, from Media.
Medinilla, Gov. of Mari-
anne (Ladrone) Islanda.

Mentzel, Ger. bot.

Mesua, Arab, 8th cent.
Metternicb, Prince.
Michaux, Fr. bot.

Michel!, hot., Florence,
Mikan, bot,, Prague.
Mirbel, Fr. bot.

Mitchell, Am. bot.

Mohr, Ger. bot.

Moltke^ Danish noble.
Monardez, Sp. phyaician.
Monaon, Lady Ann.
Montbret, Fr. scientist.

Mortea, after Moore, Eng.
bot.

Morin, Fr. hot.

Morison, Eng, bot.

Musa, ancient Roman phy-
sician.

Mutis, bot., New Granada.

Napoleon, Emperor I.

Narcissus, Gr. myth,
Nepete, a Tuscan town.
Neptune, Gr. sea-god.
Nereus, (ir. sea-god.

Nerine, Gr. myth.
Nevius, Am. clergyman.
Newberry, Am. scientist.

Nicander, Gr. poet,

Nicot, Fr. ambassador.
Nieremberg, Sp. nat.

Noisette, Fr. nurseryman.
Nuttall, Am, hot.

Nuyts, Dutch navigator.
Nyssa, Gr. water-nymph.

Opus (Opuntia), Gr. tuwn.
Orontes, river, Asia.
Osbeck, Swed, trav.

Osmund, Celt, deity, or per-

haps St. 0., Bp. of Salis-

bury.'

Pieon, fabled Gr. physician.
Paliurus, African town.
Paphia, Venus.
Park,Mungo, Eng. traveller.

Parkinson, Eng. bot.

Farmeutier, Fr. agricult.

Parnassus, Gr. mt.
Paulli, Danish bot.

Paulownia, Russian prin-
cess.

Pavon, Sp. bot.

Pereskia, after Pieresk, Fr.
scientist.

Pernetty, traveller,

Persic, Persia.

Petiver, Eng, nat,

Petre, Lord, Eng,
Phoenix, from Phoenicia

;

also, a fabled bird.

Pinckney, Gen.
Pison, Dutch nat.
Pitcairn, Eng, physician.
Planer, Ger. bot.

Plumier, Fr. but.

Poinci, de, Gov. of Antilles,

Poinsette, Am. minister to

Mexico.
Polemon, Gr. pbilos.

Pontedera, It. hot.

Poultney, bot. author.
Priestley, Dr., Eng,
Pronay, Fr. nat.

Proserpine, Gr. myth.
Proteus, Gr. myth.
Punic, Carthaginian.

Quassia, a celebrated negro
slave and physician in

Surinam, who used as a
remedy the drug which
beara his name.

Raffles, Sir W., Eng.
Bafinesque, Fr. bot.

Raleigh, Sir W.
Ramond, Fr. uat.

Rand, London bot.

Reaumur, Fr. nat.

RetziuB, Swed. bot.

Rhode, see Rohde.
Richard, Fr. bot.

Richg, Fr. nnt.

Bive, Swiss bot,

Rivinus, Ger. bot.

Robin, Fr. bot.

Robinson, after Robinson
Crusoe.

Roche, de la, Fr. bot.

Roell, Dutch anatomist.

Rohde, Ger. scientist.

Roiidelet, Fr. nut,

Roxburgh, E. Ind. bot.

Royeii, Leyden bot.

Rudbeck, Swed. bot.

Rudge, M. F.

Ruell, Fr. bot.

Russell, Dr. Alex., Scot.

Sabbati, It. bot.

Salisbury, Eng. bot,

Salvador, our Saviour.
Sanderson, Sec, Hist, Soc,

Natal.
Sansevier, Swed. bot.

Sarmiento, Sp. bot.

Sarraain, Dr., Quebec,
Sauvages, Pr. bot.

Schlimm, collector.

SchoUer, Ger. bot.

Schomburgk, cat.

Schrank, Ger. bot.

Schultz, Ger. bot.

Schweinitz, Am. bot.

Seaforth, Lord, Eng.
Senebier, Swiss nat.

Sequoia, Cherokee noble.

Sesban, Ar. name.
Seymer, H.
Shepherd, Eng. bot.

Sherard, Eng. bot.

Short, hot., Ky.
Sibthorp, Eng. bot.

Simmonds, Eng. nat.

Sloane, founder of Brit. Mu-
seum.

Smeathmann, Af. traveller,

Sobral, Sp, bot.

Solander, Swedish collector

of plants.

Sole, bot. writer, Eng.
Solly, phytologiat, F.R.S.
Sparmaun, Swed. bot.

Spigelius, It. bot.

Sprekel, Ger. bot.

Stackhouse, Eng. author.
Stadmann, Ger. bot.

Stapel, Dulch physician.
Staunton, Sir George.
Stevia, after Esteve, bot. of

Valencia.
StilUng(fleet}, Eng. collec-

tor.
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Stokea, Eng. bot.

Strelitz, after queen of
George III.

Stnart, John, Lord Bute.
Sullivant, Am. bryologist.
Sutherland, Scotch bot.

Swainson, Isaac, F.R.S.
Swartz, Swed, but.

Swert, Dutch collector of
plants.

Swieten, Dutch bot.

Tabernsemontanus, Fr. bot.
Tamarix, after Taniaris, now
Tambro, a river of the Py-
reneeB.

Tasman, Dutch navigator.
Telfair, Mrs., Eng.
Teucer, a Trojan prince.
Thalius, Ger. physician.
Theophrastus, Gr. bot.
Thunberg, bot. traveller.

Tillands, bot. at Abo.
Tilli, It. bot.

Todo, Ger. mycologist.
Toreu, Swed. bot.

Torrey, Am. bot.

Tournefort, Fr. bot.

Tradescant, gardener
Charles I.

Trautvetter, Eas^. bot.

TrigueroB, Sp. poet.

Turner, Eng. bot.

Urania, Gr. myth.

Yallisneri, It. bot.

Vallot, Fr. bot.
Vaucher, bot., Geneva.
Vauquelin, Fr. chemist.
Veneris, of Tonus.
Vernon, Eng. bot.

Veronica, Saint.

Victoria, Queen.
Vigni, It. author.
Villars, Fr. bot.

Virgil, Latin poet.

Viviani, It. savant

Wachendoif, Dutch bot.

Wablenberg, bot. author.
Watdsteiu, Couul, Aust.
Watsun, London apothecary.
Weigel, Ger. savant.
WelwitBch, Dr., Ger.
Whitlavia, after Whitlaw,

Irish bot.

Wigand, Bishop of Pomera-
nia.

Willoughby, Eng. nat.
Wister (not Wistar), Am.
anatomist.

Woods, Joseph, Brit. bot.

Woodward, Eng. bot,

Ximiues, Sp. apothecary.

Zanoni, It. bot.

Zauchsner, Bohemian bot.

Zenobia, Queen of Palmyra.
Zichy, Austrian countess.
Zinn, Ger. bot.

Zyz, Rhenish bot.



SYNOPSIS OF CLASSIFICATION.

Sbkies I. CryptoqXmia. Hidden Flowers. AcotylSidons.
Spores.—Plants with microscopic flowers. (^ called Antheridium,
containing Antherozoids. 9 called Oogonium in Seaweeds, Arche-
gonium in Ferns ; containing an Embryo which is one-celled, homo-
geneous (of one part only), without cotyledons, and which ripens into

a Spore. Reproduction by Fission and Cell-Division (Parthenogenesis
in a mother-cell), by Conjugation, and by Fertilization. Two Classes:

1. Thallogens. 2. Aerogens.
Class I. Thallogens.—Spores naked. Structure cellular. Growth

peripheral—increasing at the circumference chiefly. No true stem nor
foliage. Vegetative part a thallus without stomata. Seaweeds,
Mushrooms, Lichens.
Class II. Aerogens.—Spores covered. Structure both cellular

and vascular. O-rowth apical—increasing at the top chiefly. Stem
simple. Fronds, or Leaves, fork-veined, or subulate, and furnished
with stomata. Mosses, Ferns, Club-Mosses.
Series II. PhanerogImia. Visible Flowers. Cotyledons.

Seeds.—Plants with visible (rarely microscopic) flowers. (^ called

Anther, containing Pollen-grains. 9 called Ooule, containing an
Embryo which is man3--celled, heterogeneous (of several different

parts), with one, two, or many cotyledons, and which ripens into a
Seed. Reproduction by Fertilization, very rarely by Parthenogenesis.
SiriJicture both vascular and cellular. Growth both apical and periph-
eral. Foliage distinct. Leaves fork-veined, subulate, parallel-veined,

and net-veined. Two Glasses: 1. G-ymnospfennse. 2. Angiospermae.
Class I. Gymnospfermae — Ovule naked (without an ovary or

pericarp). Embryo with two or many cotyledons. Seed usually with
but one seed-coat. Stem excurrent, differentiated into pith, wood, and
bark, but not fully exogenous ; wood and bark nearly identical in

sti'ucture ; wood marked by circular disks. Leaves fork-veined,

parallel-veined, subulate, or needle-shaped ; never net-veined. Cj'cas,

Ginkgo, Pine.
Class II. Angiosp6rmse.

—

Ovule covered by an ovai-y or pericarp.

Two Sub-Glasses: 1. Endogens, or Monocotyledons. 2. Exogens, or

Dicotyledons.
Sub-Class I. Endogens.—Embryo with one cotyledon. Stem

composed of fibro-vascular bundles scattered, through a mass of cel-

lular tissue. Growth endogenous, by new tissues rising through the

centre ; no distinction of pith, wood, and bark. Leaves parallel-

veined, rarely with cross-veins netted. Floral parts ternary, rarely

binary (Eoxburghia). Grasses, Lilies, Palms.

1



2 SYNOPSIS.

Sttb-Class II. ExoQKHS.—Embryo with two (very rarely four)

ootylfedons. Stem solvent, fully exogenous ; differentiated into pith,
wood, and bark; pith (cellular tissue) in the centre; fibro-vascular

bundles forming a cylinder outside trie pith, and separated into an
inner wood-zone and an outer bark-zone, each zone increased by con-
centric layers. Leaves net-veined. Floral parts quinary, rarely
ternary (Magnolia) or binary ((EnothSra). Oak, Pea, Rose, Mag-
nolia.

OEDEES AND THEIE ALLIANCES.

Orders marked with an asterisk * are obscurely allied.

Series I.—Cryptogamia.

Class I.—Thdllogens. Class II.—Acrogens.

Seaweed Allianee Moss Alliance :

(including the three Orders of Order 1. Hepaticse.

the Class)

:

"2. Musci.
„ , . f, , -^ , , "3. Characese.
Order 1. Algse (often phosphores-

u n Tj?^"*^'/ ft 1, V Fern Alliance :
" 2. Fungi (often phospho-

rescent). Order 4. Filices.

" 3. Lichenes (often phospho- " 5. Bquisetace^.

rescent). " 6. Marsileacese.
" 7. Lycopodiaceae.

Phanerogamia.

Class 1.—Gymnospdrmse.

Cone Alliance

(including the three Orders of the Class) :

Order 1. Cycadaeese.
" 2. Coniferae.
" 8. Gnetace*.

Class II.—Angiospernise.

Sub-Class I.

—

Endogens (MoNocoTTLiiDONs).

n T,. . . f 1. Ovary free.
2 Divisions

1 2. Ovary adherent.

C 1 . Ovary simple, or syn-

DivisiON I.

—

Ovary Free. 2 Subdivisions ! carpous.

{_ 2. Ovary apocarpous.
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Subdivision I.—Ovary simple, or syncarpous
;
rarely apocarpous.

Grass Alliance

:

Order 1. Grraminaeeaa.
" 2. Oyperaceae.

Kestio Alliance :

Order 3. Eestiacese.
" 4. Briocaulonacese.
" 5. Flagellariacese.

Spiderwort Alliance :

Order 6. Xyrldacese.
" 7. Oommelynaoese.

Pontederia Alliance :

Order 8. Philydraoese.
" 9. Pontederiacese.
" 10. Kapateacese.

Lihf Alliance :

Order 11. Juneaoese.
" 12. Xerotidese.
" 13. KoxburghiSeese.
" 14. Astellacese.

15. Gillesiaeese.
" 16. Conantheraeese.
" 17. Eriospermacese.
" 18. Llliaceie (Flowers often

phosphorescent)

.

" 19. Ophiopogonacese.
" 20. Aspidistracese.

Arum Alliance:

Order 21. Leranacese.
" 22. Aracess.
" 23. Typhacese.

Palm Alliance :

Order 24. Pandauacese.
" 25. Palmacese.

Subdivision II.—Ovary apocarpous ; reduced to one carpel in some
Naiadacea3.

Pondweed Alliance:

Order 26. Naiadaceae.
" 27. Alismacese.

fruit ; their monocotylfedons, how-
ever, fix their place among Endo-
gens. See Lesson X.)

(Alismaoese resemble Eanuncu- Tnuris Alliance

:

lacese in flower and apocarpous Order 28. Triuridese.*

Division II.

—

Ovary Adherent.

(Free in some Bromeliacese and H^modoraoeje.)

No Subdivisions.

Frogbit A lliance

:

Order 29. Hydrocharidese (closely

allied to Pondweeds, thus mak-
ing a continuous chain from the

most simple (Naias) to the most
complex (Hydrdcharis) of En-
dogens. But in Hydrocharis

the ovary is adherent and syn-

carpous).

Vam Alliance

:

Order 30. Dioscoreacete (leaves

ribbed, with netted cross-veins
;

and fruit and habit of Smilax
;

but the ovary here is adherent).

Narcissvs Alliance

:

Order 31. Vellosiacese.
" 32. Haemodoraceae.
" 33. Amaryllidacese.
" 34. Iridaceae.
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Tdeca Alliance :

Order 35. Taecacese.
" 36. BurmanniScese.

Orchis Alliance :

Order 37. Apostasi&cese.
" 38. Orcliidace*.

C&rdamom Alliance :

Order 39. Bromelificeffi.

" 40. Scitamineae.

Sub-Class II.—]&xoqkns (DicotylS!I)ons).

3 Divisions Monopetalse.
Polypetalse.

DiTisiON I.-Apctalce. 2 Subdivisions
|

^-
g^^J^ free^'''"'"

Flowers aohlamydeous, or monochla>mydeous ; rarely diohlamydeous.

Subdivision I.—Ovary adherent when a perianth is present. Peri-
anth more or less distinct.

Sandalwood Alliance

:

Oak Alliance :

(Allied also to Olax.) Order 4. Cupuliferse.
" 5. Juglandacese.

AristoHchia Alliance :

Order 6. Eafflesiaceae.
" 7. Aristolochiacese.

?ely adherent. Perianth usually
;inct.

Nettle Alliance :

Order 22. Urticaeese.

Daphne Alliance :

Order 23. Prote^oe^.
" 24. Eleagnaceae.
" 25. Thymelacese.
'• 26. Hernandiaceae.

Laurel Alliance :

(Allied to Anonaoese.)

Order 27. Lauracese.

Goosefoot Alliance ;

Order 28. Cynocramhaoese.
" 29. Chenopodi^ceEe.
" 30. Amaranthaoese.
" 31. PolygonacesB.
" 32. Phytolaccace*.
" 33. Nyctaginaeeje.

Order 1.
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Division II.—Monopeiake. 2 Subdivisions
jg] Ovary adherent.

Flowers usually dichlamydeous. Petals usually connate.

( 1. Flowers irregu-

Subdivision I.—Ovary usually free. 2 Sections < lar.

( 2. Flowers regular.

Section I.—Plowera irregular, rarely regular.

Mint Alliance

:

Order 38. Gesneracese (ovary
Order 34. Labiataj. sometimes adherent.)

" 35. Verbenaeea). " 39. ColumelliaceiB.
" 40. Orobanchaceae.

Foxglove Alliance

:

" 41. Lentibulariacese.

Order 36. A'canthacese. " 42. Sorophulariaceije.

" 37. Bignoniacese.

Section II.—Flowers usually regular.

Nightshade Alliance: Ebony Alliance:

Order 43. Solanaceas. Order 54. Styracaceae (ovary
sometimes adherent)

Polemonium Alliance

:

" 55. Cyrillacese.

Order 44. Borraginacese. " 56. Ebenacese.

" 45. Convolvulaceas. " 57. Sapotaceae.

" 46. Polemoniacese.
47. Hydrophyllaceee.

Primrose Alliance

:

Order 58. Myrsin^ceae (ovary
Gentian Alliance

:

sometimes adherent )

.

" 59. Primulaceae.
Order 48. Gentianaceae. ,, „„ x>i.,™i,„ ; - „„

,, ,„ -r ., " 60. rlumbagmaceae." 49. Jjoganiaceae. ,, „, t>,, .„ f„,„^ ^
II rA A 1 J- 61. Plantasrinacese.*
" 50. Asclepiadaceffi, '='

" 51. Apocynaceae. Heath Alliance

:

" 52. Salvadoraceffi.
" 53. Oleaceae.

Order 62. Lennoaceae.
" 63. Diapensiaceae.
" 64. Erieaceffi.

Subdivision II.—Ovary usually adherent.

Campanula Alliance

:

Aster Alliance

:

Order 65. Lobeliaceae. Order 69. Compdsitae (phospho-
" 66. Gampanulaceae. rescent).
" 67. Goodeniacese (ovary " 70. DipsSceae.

sometimes free). " 71. Calyceraceae
" 68. Stylidiaceaj. " 72. Valerianaceae.

Honeysuckle Alliance

:

Order 73. Kubiacese.
" 74. Caprifoliaceae.

f 1 . Calyciflorse.

Division III.

—

Polypetalce. 3 Subdivisions J 2. Discifldraa.

( 3. Thalamiflorae.

Flowers usually dichlamydeous
;
petals usually separate.
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Subdimsion I.— Calycijlhroe.

Calyx usually conspicuous ; sepals usually connate.

Ovary frequently adherent. Petals 1-seriate, epigyiious, or perigy-
nous. Torus adnate to the base of the calyx, rarely raised into a
gynophore. Stamens perigynous, usually inserted on or beneath the
outer margin of the torus.

Umbel Alliance:

Order 75. Cornacese.
" 76. Araliacese.
" 77. Umbelliferse.

Fig-Marigold Alliance:

Order 78. Picoidese.
" 79. Cactacese.

Passionflower Alliance

:

Order 80. Datiscaoese.
" 81. Begoniaeese.
"

S'2. Cuourbitacese.
" 83. Passifloracese.
" 84. TurnerSceie.
"

8-5. Loasaeese.
" 86. SamydS,ceae.

Myrtle Alliance

:

Order 87. OnagrS,cese.
" 88. Haloragese.
" 89. Lythraceffi.
" 90. Melastomaoese.
" 91. Myrtaeeae."
" 92. Combretacese.
" 93. Khizophoracese.

Rose Alliance:

Order 94. Bruniacese.
" 95. Hamamelidacese.
" 96. Droseracese.
" 97. Crassulaoese.
'• 98. Saxifragacese.
" 99. Eosaoese.
'' 100. Legumindsse.
" 101. Connaracese.

Subdimsion II—Disciflbrce.

Torus usvtally conspicuous as a Disk. Sepals connate, or separate.

Ovary usually free. Disk usually conspicuous as a ring or cushion,
or spread over the base of the calyx-tube, or confluent with the base
of the ovary, or broken up into glands. Stamens usually indefinite,

inserted upon or at the inner or outer base of the disk.

Geranium Alliance:

Order 112. Chailletiacese.
•' 113. Meliaceffi.
" 114. Burseraceae (Amyri-

daceas).
" 115. Ochnacese.
" 116. Simarubaeese.
" 117. Rutaceae.

118. Geraniaceae.
" 119. Batideae.*
" 120. ZygophylUcese. •

" 121. CoriariAceaB.*
" 122. Malpighi^ceae.
" 123. Humiriaceae.
" 124. LinaceiB.

Cashew Alliance

:

Order 102. Anacardiiceae.
" 103. Sabiaceae.
" 104. Sapindaeeae.

Staff-tree Alliance

:

Order 105. Vitaceae.
" 106. Rhamnacese.
" 107. Stackhousiaceae.
" 108. CelastraeeEe.

Olax A lliance

:

Order 109. Empetraceaa.
" 110. Ilicineae (Aquifoli-

aceae).

" 111. Olacinese.
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Subdivision III.— Thalamifldrce.

Torus usually a Thalamus (that is, with all its floral parts free and
distinct, as it were in a common hridal-chamber) , rarely changed into

a disk or a gynophore. Stamens often indefinite. Petals 1-2-00-

seriate.

Mallow Alliance :

Order 125. Tiliace^.
" 126. Sterculiacese.
" 127. Malvaceae.

Mangosieen Alliance

Order 128. Chlenacese.
" 129. Dipterocarpeai.
" 130. Camelliaceaa.
" 131. Guttiferse.
" 132. Hypericaceaa.
" 138. Elatinacese.

134. Podostemaoese.

Pink Alliance :

Order 135. Tamarisoinese.
" 136. Portulacaceae.
" 137. Caryophyllaceffi.
" 138. Frankeniaeese.

Milkwort Alliance :

Order 139. Voohysi^ceas.
" 140. Tremandracese.
" 141 Polygalace^.
" 142. Pittosporacese.
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P. vlridis, green ; in gutters, etc. 2. Palmella cruenta, deep red ; on
stone walls. 3. Chrooc6ccus lufSscens, russet; wet rocks, in springs;

Pig. U, A, B, C.
Tribe 2. Volvocaceae.^Int. cell-division ; active zoospores associ-

iited in a gelatinous matrix of various forms, in fresh water. Few
genera. 1. Volvox globdtor, green ;

in ponds. Fig. 12.

Tribe 3. Bacteriacese. MIcbobes.—Transverse Fission. Cells

cylindric, rigid, very active ; isolated or joined end to end, forming
filaments

; without chlorophyl ; usually microscopic. Omnipresent.
Several genera.

1. Micrococcus (perhaps near Sacohardmyces, in Fungi) ; cells

rounded. Several species ; in smallpox, scarlet fever, measles, diph-
theria, gout, blood-poisoning from Poison-Oak (Rhus toxicodendron).
tA. prodigibsus, Blood-uain ; red, on spoilt meat, vegetables. M.
PflUgeri, on fishes

;
phosphorescent, making luminous patches in the

sea. 2. Bacterium, cells rod-like, rigid. Several species ; in putrefac-

tion, filth. 3. Bacillus, like 2, hut more slender. Several species;

in leprosy, hydrophobia, typhoid fever, malaria, consumption, catarrh,

hog-cholera, hen-cholera. 4. C6mma Bacillus, cells curved like a
comma ; in Asiatic cholera. 5. Leptothrix, very slender. Several

species ; in decayed teeth, skin-diseases.

Tribe 4. Nostocacese.—Transverse Fission. Cells rounded, joined
end to end, with one larger cell (heierocyst) at intervals, the whole
forming a moniliform filament immersed in a gelatinous matrix.

Fresh water, damp earth, stones, etc. Many genera; some are the

gonidia of lichens. 1. Nostoc edw/e, fresh water ; China. N. cacicula,

Catoosa Springs, Ga. N. commime, Falling-Staks, Star-Jelly;
appearing suddenly on lawns, etc., after rain. Common. One species

fossil, in Tertiary.

Tribe 5. Oscillatoriaceae.—Fission. Cells with chlorophyl ; in

filaments with oscillating movement* ; here and there a heterocyst.

Several genera. 1. Oscillatoria, several species, dark green ; in

water, wet earth. 2. Trichodesmium Ehrenbergii, brick-red filaments

on the great oceans, and on the Red Sea, which gets its name from
them. 3. Rivul^ria, lika 1, but with radiating filaments. Several

species ; wet places. 4. Scytongma, filaments branching. Several

species ; habitat of 3.

Div. 2.

—

Alg^ ViRa;, True (higher) Seaweeds. Lessons V.,
VI. Fossil in Silurian, thence upward. 6 Tribes

:

Tribe 1. Conjugatse.—Fission; conjugation. 3 Sub-Tribes:
Sub-Tribe 1. Diatomacese (Bacillaridcece).—Described, Lesson V.

Many genera ; common in fresh or salt water, damp earth. 1. Navicula
mridis, frustules solitary, longer than broad ; valves with a distinct mid-
dle line ; Fig. 13, A. 2. Grammat6phora mnrina, frustules longer than
broad, without middle line

;
plate-like, adherent ; Fig. 14, A. 3. Di-

itoma, frustules longer than broad, coherent. D. flocculbsum, ditches,
\~\'2" long. 4. Bacillaria paradoxa, only species ; frustules stick-

like, coherent by their sides, but slipping constantly back and forth.

West Point ; Gt Brit. 5. Melosira sulcata, frustules cylindrical

;

valves adherent into a stout filament ; Fig. 14, B. 6. Actinoptychus
sendrius, valves shield-like, divided into light and dark compartments

;

Fig. 14, C ; B and C fossils, in Tertiary, Richmond, Va., making, with
many other species, a deposit 30 feet thick and several miles in extent.
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A deposit near Monterey, Cal., is 50 feet thick, white and fine as chalk.

A deposit in Bilin, Bohemia, is 14 feet thick. Its material was the

first used as Tripoli, or Rotten-Stone.

Sub-Tribe 2. Desmidiacese.—Like Diatoms, but green and not sili-

cious. Many genera; fresh water. 1. Pediistrum, cells in families

in a flat, thalloid mass ; many species. P. gramddtum, zoospore, Pig.

11, E. 2. Closterium acutum, Pig. 13, B, C, D. 3. Desmidium,
many species.

Sub-Tribe 3. Zygnemaceae.—Green ; cells cylindric, making un-
branched filaments elongating (as in Bacteria) by transverse fission of

the cell ; cells ccmjugating with cells of other (parallel) filaments.

Felted masses in ditches and streams. 1. Zygnfema insigne ; 2, Spi-
rogyra longdta ; 3. Mesocdrpus scaldris ; all common.
Tribe 2. Vaucheriaceae.—Internal cell-division (single zoospore

expelled from mother-cell). Fertilization; fls. |^. Green ; cell single,

in simple or branched filaments, matted in fresh water, damp earth.

1. VaucheriasessJiJs, Fig. 1, A, B, C, E. 2. Caulerpa, cell branched
and anastomosing ; sand, shaded rocks, deep water 3. Caulerpites
ca^itmdes, fossil ; Silurian. 4. Halimeda, cell similar to 2 and 3, Cactus-
like ; H. Opuntia ; in sand and shells, tropical shores of Atlantic, Pa-
cific ; Mediterranean and Bed Seas. 5. Saprolegnia ; 6. Achlya ; 7.

Pythium ; genera resembling Vaucheria except that they ai-e without
chlorophyl, and are saprophytes,—parasites on dead flies, fish, etc., in

water. For Saprolegnia /eraa;, see Lesson XXXII., 412.

Tribe 3. Chlorospermae. Gkeen Seaweeds.—Reproduction of

Tribe 2. Green ; cells simple or branched, variously arranged ; ma-
rine or fluviatile. Many genera. 1. CEdogonium cilidium, filamen-

tous; ponds. Zoo.spore, Fig. 1, D, P. 2. Acetabularia merfiier-ranea,

small ; cell radiately arranged on a tall pedicel ; umbrella-like, hand-
some ; Mediterranean. 3. Bryopsis plumbsa, cell branching, small;

marine, common. Fig. 15. 4. Hydrodictyon utriculdtum, Water-
Net ; cells forming a purse-like net. 5. Conferva, green filaments,

swollen with gas-bubbles as if boiling, whence the name. Several

species. 4 and 5 form the green scum on ponds. Confervites, fossil

in Jurassic and Tertiary.

Tribe 4. Melanospermse. Olive Seaweeds.—Cell-division.

Fertilization. Brown or olive; various in form ; marine. 2 Sections :

Section 1. Tangles.—Cell-division ; sori superficial. Many gen-
era. 1. Padina Favbnia, Peacock Laver, T high ; temperate seas.

Frontispiece, A. 2. Dictyota dichotoma, British coast. Fig. 16, 2.

3. Nereocystis ; 4. Macrocystis, Sea-Bladder, several species

;

cord-like, 250° to 1700° long, a bladder at apex 7° long with leaf-like

appendages; North Pacific. 5. Alaria esculenta, Badderlocks
(Baldbrlocks) ;

3° to 20° long; edible; eaten raw. British coast.

Fig. 16, 1. 6. Chorda /U«m, Dbad-Man's-Rope; cord-like, 20° to

50° long. British bays. Terror to swimmers. Palaeochorda minor,
fossil. Lower Silurian. Fig. 83, A. 7. Laminaria, Sba-Oar; long,

oar-like. Many species ; edible ; common. Laminarites, fossil, Silu-

rian. 8. Lessdnia /Mscescens, Sea-Willow ;
12° high, with branch-

ing drooping crown ; making submarine forests. S. Pacific.

Section 2. Varecks, Wracks.—Fertilization ; fls. ^ ; jf and $ in

separate conceptacles. 1. Himanthalia Ibrea, Sba-Thong. Frond
small, cup-shaped ; conceptacles long, strap-shaped. West coast of
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England. Fig. 16, 3. 2. Sargissum baceiferum, Gulpweed, Sea-
Lentils. Shrub-like; fronds lanceolate, serrate, imitating axiferous

growth
J

coneeptaeles axillary ; small grape-like vesicles near the

frond-axils. Floating. See Lesson VI. Fossil in Tertiary. 3. Fii-

cus. Fronds forked, with or without vesicles; many species, com-
mon. F. vesiculbsus, Fig. 17. F. platycdrpus, antherozoids, Fig. 2,

A. 4. Fucoides, fossil, Silurian.

Tribe 5. Rhodospermae. Eed Seaweeds, E0SE7TANQLES.—Fer-
tilization

; fls. fP or 9 (j^. Fronds various in form ; rarely green.

Marine, rarely in fresh water. Many genera and species. 1. Coral-

Una, calcareous, coral-like ; several living species ; fossil in Silurian.

2. Rytiphloea thuyoides. Yew-like, V high; British coasts. Fig.

16, 4. 3. Claudea elegans. Beautiful. Frond forming a series of

nets ; each net 1' wide, 10' long, elegantly recurved. Australian

seas. 4. Rhodymenia palmdta, Dulse. Frond flat, forked ; edible.

Common. 5. Chondrus crispus, Cabbagben Moss, Ieish Moss;
frond forked, fan-shaped ; edible ; common. Chondrites, fossil, Mi-
ocene. 6. Callithamnion, small, growing on various objects. Ma-
rine ; frond of simple or branched tubes, red, handsome. Several spe-

cies. Common. 7. Ceramium, frond of simple or branched tubes.

Several species. C. rUbrum, red ; common.
Ord. 2. Fungi, Moulds, Mildews, Mushrooms.— Described,

Lesson VI. Internal cell-division. Fertilization. 6 Tribes

;

Tribe 1. Arthrosporese (Hyphomyofetes).—Spores joined end to

end. 1. Penicillium glaucum, Common Mould. 2. Torula (Sac-
charomyces) cerevisice, Yeast Plant, Fig. 18.

Tribe 8. Trichospbreae (Hyphomycetes).—Spores clustered on
hyphse. 1. Peronospora infestans, Potato-rot, Fig. 19.

Tribe 3. Cystosporeae ( Physomyoetes) —Spores in a bladder-like
sporangium. 1. Mdcor Mucedo, FRiriT-MotiLD, Fig. 20.

Tribe 4. Clinosp6reae (Coniomycetes) —Spores (dust-like) on a
clinodium (couch). 1. Ustilago; 2. Puccinia; the Bunt and Smut
of grains and grasses ; several species of each.

Tribe 5. Thecasporeae (Ascomycetes).—Spores few (2 to 8), in
theciE or a&ci. 2 Sections

:

Section 1. Thecse lining a closed joerii/i^aMm. 1. Tuber, Tiiuffle;
many species ; hypogeal ; edible. Two or three American species.

T. m,elan6sporum, Fig. 21 ; Eur. 2. Sphagria morbbsa, Black-
Knot on cherry-trees. Fossil species in Eocene and Miocene.
3. Cordiceps Robertsii, grows from the head of a caterpillar, form-
ing a horn ; New Zealand. C. militdrisi similar ; scarlet ; Gr. Brit.

C. purpurea, Ebqot ; on rye.

Section 2. Thecae lining the upper surface of an open perith^cium,
which is sometimes deeply pitted. 1. Cyttaria, Wasp's-Nest ; white

;

perith^cium convex, pitted. C. Ounnii, C. Hookeri, on beech-trees;
edible. Terra del Fuego. 2. Peziza, Bird's-Nest

;
perithecium

cup-shaped. On ground in beech and pine woods ; edible. Many
handsome species. Several fossil species. Tertiary. 3. Morch6ila,
Morel ; stipitate

;
perithecium convex, pileate, with regular, shallow

pits. On ground in woods ; many edible species. Common. 4. Hel-
vella ; stipitate

;
perithecium pileate, convex, smooth. Many species

edible ; habitat of Peziza.

Tribe 6. Basidiospdreae.—2 Sections

:
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Sec. 1. (Gasteromycetes). — Hymenium internal, enclosed in a

peridium. 1. Physarum. 2. Stemonitis. 3. Licea. 4. Tubul'ina.
5. Cribraria. 6. Arcyria. 7. Lycogala. These are Slimk-Moulds
[myxomyceies) ; on dead logs, bark in tan-yards, etc. ; all beautiful in

color and construction. See Lesson VI. 8. Bovista, Small' Puff-
ball ; edible; many species ; on ground, fields, pastures. 9. Lyco-
perdon, Large Puff-ball, Devil's Snuff-box. Peridium double

;

outer p. rough with warts and spines. Many species ; habitat of
Bovista; edible; " L. jfi(?a»<e«m is the Southdown of mushrooms. "

—

Dr. Curtis. 10. Geister, Eaeth-Stak. Peridium double ; outer p.
dividing in regular parts from crown to base, imitating a many-parted
perianth with a putf-ball in its centre. Several species ; on ground.
11. Phallus, Stinkhokn. Stipitate; peridium double, mushroom-
lilie, pileate, free at base; spores diffluent (melting into a fluid mass)
at maturity, and escaping through a perforation at the apex of the
peridium. Many species ; handsome, but ill-scented.

Sec. 2. (Hymenom3'cetes).—Hymenium external on a receptacle.

1. Clavaria. Club-shaped ; stipe confluent with receptacle ; hymenium
on upper surface of receptacle. Many species ; edible ; various in

form and color. On ground, woods, fields. C. phalloldes, Pig. 22, 7.

8. Hydnum. Stipitate, pileate ; hymenium consists of spines project-

ing from the pileus. Many species, various in form ; edible. In
woods, on ground. Fossil in Tertiary. 3. Boletus. Stipitate, pile-

ate ; hymenium lining separable tubes (pores). Many species ; edible.

On ground in woods. 4. Polyporus. Like 3, but tubes not separable.

Many species; some edible. On ground, woods. P. imbricdtus, in im-
bricate masses at foot of beech-trees ;

2°-5° across. P. hybridus, Dky
EoT in oak timber. P. taberdster furnishes the Pietra-Fungdja [It..,

Punsus-Stone) of commerce ; its mj'celium collects the earth into

a solid ball, which for years yields abundant crops. P. annb-ins, phos-.

phorescent ; in Welsh mines. Fossil species in Tertiary. Polyporites,

fossil. Carboniferous. 5. Meriilius Idchrymans, Dey-Kot in timber,

especially in conifers. 6. Cantharellus, Chantarelle. Stipitate, pile-

ate ; hymenium on under surface of pileus, which has veins instead of

gills. C. ctSar-iMS, rich yellow,with fruity fragrance ; edible. On ground
in woods. 7. Agaricus, Mttshroom. Stipitate, pileate; hymenium on
gills on under surface of pileus. 1000 species, many edible ; various

in form, size, color, habitat. A. Georgii, Snow-Ball
; edible ; Fig.

22, 4. A. fMar^smius) oreddes, Champignon, Fairy King Mush-
room ; edible ; Pig. 22, 6. A. campestris, Pink-Gill ; edible ; Fig.

22, 5. All in woods, pastures. A. Gardneri, phosphorescent; on
leaves of palm-trees, Brazil. A. oledrius, phosphorescent; at the

base of olive-trees, Italy. A. muscdrius, Fly Agaric ;
stipe slender

;

pileus vermilion, studded with white or yellow warts
;
handsome, but

poisonous. On ground in birch woods.
Ord. 3. Lichenes. Lichens.—Described in Lesson VI. Repro-

duction of Fungi. 2 Tribes :

Tribe 1. Lichiniceae.—Crustaeeous, leathery. 1. Verrucaria;

warty. 2. Calicium, nail-like ; on posts. 3. Graphis, like writing

;

on trees. 4. Clad6nia, shrub-like ; C. rangiferlna, Reindeer-Moss,
N. Europe; food for reindeer. 5. Lecanora tartarea, Cuthbbrt
(Cudbear). Figs. 23, '27. L. esculenta, Manna of the Israelites.

See Lesson VI. 6. Megalospora affvnis, spore sprouting. Fig. 26.
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7. Parmelia parietlna, on walls ; Fig. 25. 8. Cetr&ria isldndica,

Iceland Moss, edible ; Pig. 24. 9. Osnea, Tree-hair ; long gray
tufts on trees, stones ; many species. U. barbdta, common. U. Me-
laxdntha, very long, handsome; S. Am.
Tribe 2. CoUemacese.—Gelatinous

;
gonidia moniliform, resem-

bling Nostoc. 1. Myr&ngium. Pew species, cosmop. On bark of

living trees, especially ash. 2. CoUfema, similar, several species.

3. Lichina, tufted, branched ; on stones washed by the sea. Europe.

Class II. ACROGENS.
Moss Alliance : 1. Hep&ticae ; 2. Musci ; 3, Char&cese.

Ord. 1. Hep&ticse. Liverworts.—Pertilization ; fls. ^ or ^ ^.
Described, Lesson VII. 4 Tribes, all thalloid except 4th; gen.,

representing Tribes : 1. Riccia, no columella nor elaters. R. glailca,

terrestr. ; R. ndtans, aquatic. 2. Anthdceros ; columella, elaters

;

capsule opening vertically. A. laivis, common ; moist places. 3. Mar-
chantia ; elaters, no columella ; fls. on erect branches. Several species,

terrestr. ; fossil in Tertiary (Eocene, Eur.). M. polymorpha, Eigs. 27,

28, 29. 4. Jungerminnia ; thalloid fronds, or leafy moss-like stems.

Elaters, no columella. On rocks, trees. Many other species. Fossil

in Tertiary (Miocene).

Ord. 2. Musci. Mosses.—Fertilization ; fls. ^p or 9 (?• ^''"

scribed, Lesson VII. 4 Tribes ; rep. gen.

:

Tribe 1. Andra^a.—Lvs. golden-brown ; caps. 4-valved. Several

species. On rocks.

Tribe 2. Phiiscum.—Nearly stemless ; caps, indehisc. Several

species. Walls.

Tribe 3. Sphagnum.—Moss-like, but lvs. and stems colorless,

transparent ; caps, operculate ; no peristome. Sev. spec. Bogs, swamps.

Tribe 4. Bryaceae. True (higher) Mosses.—Tufted, usually

bright green; caps, operculate, dehisc, with peristome. Many gen-

era and species. Moist ground, rocks, trees. Several fossils in Ter-

tiary. 1. Hypnum dendrmdes, Pig. 30. 2. Polytrichum, veil hairy.

P. commime, antherozoids, Pig. 2, B. 3. Bryum. Caps, pendulous.

Many fine species ; walls, walks, mai-shes. B. argenteum, lvs. silvery-

white. 4. Spl^chnum. Apophysis often large. S. rubrum, apoph-

ysis red, shaped like an umbrella ; Europe. S. luteum, apophysis

similar, but yellow ; Europe and America ; on dung.

Ord. 3. Characeae. Polishing Ettshes.—Fertilization; fls. ^.
Described, Lesson VII. 5 genera ; many species

:

1. Tolypella nidifica, America ; sev. foreign spec. 2. Nitella flex-

ilis, gracilis, capilldta; three of 15 Am. species. 3. Chara vulgaris,

Pig. '31
; C.frdgilis, Pig. 32. Common. 37 fossil species, in Jurassic

and Tertiary of Europe ; none in America.
Fern Alliance : 4. Filices ; 5, Equisetaces ; 6. Marsileacese ; 7.

Lycopodiacese.
Ord. 4. Filices. Ferns.—Many fossil gen. and spec. ; see Lesson

XIII. Parthenogenesis. Fertilization. Described, Lesson VII..

9 Tribes

:

Tribe 1. Maratti^ceae.—Sporangia ringless ; opening by a slit or

pore ; 4 gen. ; 25 spec. 1. Danaea. Kliiz. large, woody ; fronds

pinnate (rarely simple), fleshy ; fertile frond more or less coiltracted.
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D. aldia, D. nodosa, 'W . Ind., S. Am. 2, Mardttia. Ebiz. large, glo-

bose, scaly; fronds broad, 2-3-pinnate, If. -stalk fleshy. M. fraxinea,
S. Af. ; Pacific Islands. 3. Angiopteris. Ehiz. (or caudex) massive,
3° high. Lf -stalk stout, fleshy, edible ; fronds large. 2-pinnate. Few,
but fine, species. E. Ind. and islands. 4. Kaulfussia, rhiz. thick,

frond coarse, ternate, reticulate. Ind., .lava.

Tribe 2. Osmundaceae.—Ring partial, or reduced to a disk. 2 gen-
era ; 12 species. Temperate regions. 1. Todea. Caudex short, erect

;

fronds 2-pinnate. T. bdrbara [africana), fronds thick; T. leptop-

teris, fronds pellucid-membranous; New Z., S. Af. 2. Osmunda,
Flow^eking F. Caudex creeping ; end producing a crown of showj'

fronds 1-2-pinnate, 2°-4° high ; fertile frond contracted, paniculate.

O. regdlis, Royal F., fronds 2-pinnate, Fig. 33. O. GLaytoniana,

fronds pinnate, lanceolate. O. cinnam.dmea, Cinnamon F., similar

to last ; fruit bright cinnamon color. N. Am.
Tribe 3. Lygodiaceae.—Ring replaced by a cap. 5 gen. ; 60 spec.

;

warm regions, both worlds. 1. Lygodium, Climbino F. Frond com-
pound, rachis slender, climbing; upper pinnae fertile. 'L. palmdium,
rachis 2°-4° high, pinnae palmate ; shady woods. L. japonicum, ra-

chis 10°-12° high, pinnae ovate'; Japan. 2. Hydroglossum, similar

to L., but veins netted. Few species ; Mexico, Pacific Isles, Mada-
gascar. 3. Schizaea. Small, not climbing ; fronds wiry, forked,

with pinnasform fertile appendages. S.JlabeUum., fan-shaped; Brazil.

S. pusilla, linear. New Jersey. 4. Aneimia. Not climbing. A.
Phyllitidis, fronds 12'-18' high, lower pinnse long-stalked, 3-4-pinnu-
late ; fertile, flower-like ; upper part pinnate. S. Am. A. adian-
iifoHa, similar, sterile part of frond 2-3-pinnate. S.Florida. 6. Moh-
ria thurifraga, only species ; fronds 2-pinnate, with odor of incense.

Tribe 4. Gleicheniaceae.—Ring complete, nearly horizontal ; 2
gen. ; 30 spec. ; Southern Hemisphere. 1. Gleichenia. Rhiz. creep-
ing

;
frond dichotomously forked, rigid ; ultimate segments pinnati-

fld. G. Hermdnni, rhiz. aromatic, edible ; S. Am. 2, Platyzoma
microp/ipUum, only gen. and spec. ; dwarf; fronds linear. Australia.

Tribe 5. Ceratopter^cese.—Ring broad, nearly complete, obliquely
vertical. Spores few, trigonal, elegantly marked with concentric lines.

Aquatic. Only genus : Ceratdpteris (Parkeria) thalictroides, Water-
Etie F. ; frond much dissected, succulent

;
young shoots edible. Tropics,

both hemispheres.
Tribe 6. HymenophyllaceBB.—Ring on a plane nearly perpen-

dicular to its point of attachment. Sporangia short-pedicelled on re-

ceptacles projecting from the ends of the free veins and included in a
cup-shaped involucre. Rhiz. creeping, thread-like ; fronds filmy-pel-

lucid. 3 gen. ; 200 spec. ; tropics.

1. Hymenophyllum. Film Fekn.—Many species in hot, damp
tropical forests of both hemispheres. H. Tunbridgense, fronds lan-

ceolate, pinnate, pinnae pinnatifid ; Tunbridge Wells, Eng. 2. Tri-
chomanes, Bristle F. Many species ; habitat of H. T. rddicans

(specidsttm), fronds 4'-8' high, lanceolate, pinnate, pinnje 1-2-pin-

natifid. On wet rocks, Tenn. and Ala. ; Ireland
;
Madeira. 3. L6x-

s6ma, not pellucid ; fronds decompound. Australia.

Tribe 7. Cyatheaceae. Tree Ferns.—Ring complete, obliquely

vertical. Sporangia sometimes short-pedicelled. Caudex erect;

2
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fronds large, in a crown at toij. 4 gen. ; 151 spec. ; tropics. 1. Cya-
thea. Fronds 1-3-pinuate. Many fine species, tropics of both worlds.
C. arbbrea. Frontispiece, B. Section of stem, Fig. 42. S. Am.
2. Alsophila excelm, 80° high ;

Norfolk Island. A. Perrotetidna,
30° high. W. Ind. 3. Hemit^lia speaidsa. W. Ind. 4. Matonia
pecUndta, only genus and species ; no caudex. Ehiz. creeping, bear-
ing a single frond on a tall ebony leaf-stalk ; frond fan-shaped, dichot-
omous, each leaf pinnate-pinnatifid. Tropics.

Tribe 8, Polypodiacese.—King incomplete, vertical. Sporangia
pedicelled. Sori often indusiate. 50 genera ; more than 1000 species.

1. Dicksonia antdrctica, caudex tall, crowned with 2-pinnattf fronds
6°-9° long. New Z. D. punctiUbula, Sweet F. Rhiz. creeping;
fronds scattered, lanceolate 2-pinnate, 2°-3° high, fragrant. N. (J.

and Tenn., N. ; moist shades. 2. Cibotium. Ehiz. decumbent,
shaggy with fine hairs ; fronds of Dicksonia. C. Barometz [glau-
cescens), Agnus Sct?thicus, Scythian Lamb, Byssus. West Asia.
See Lesson VII. C. glaitcum, C. Chamissoi, C. Menziisii, PtiLtr
Ferns. Sandwich Islands. See Lesson VII. 8. DavSllia. Ehiz.
creeping above ground, scaly ; fronds pinnately decompound, rarely
pinnate. D. acuUdta, scandent, bramble-like ; S. E. Asia. D. cana-
riensis, Hake's-Foot F. ; rhiz. .creeping, resembling a hare's foot

;

fronds few, triangular, 15' in size, 3-4-pinnate. Canaries. 4. Wood-
sia. Small, tufted ; frond lanceolate, pinnate. W. Ilvensis, 4'-8'

high
; W. obiiisa, 6'-18' high. N. C, northward, mts. 5. Onoclea

sensibilis. Sterile frond pinnate, triangular, l°-2° high ; fertile con-
traeted, fiower-like. Damp places, TJ. S. 6. Struthiopteris, Ostkich
Fkrn. Caudex erect ; .fi-onds erett in a crown ; sterile lanceolate, pin-
nate-pinnatifid, 2°-5° high, in an outer series; fertile in the centre,

much shorter, pinnate, pinnae contracted, moniliform. S. germdnica,
Northern U. S 1 species in Eur. ; 1 in Asia. 7. Cystbpteris, Blad-
der F. ; indusium inflated. C.frdgilia, fronds delicate, 4'-8'' long,

oblong-ovate, 2-pinnate. Eocky shades, N., U. S. C. bulbifera,

fronds lanceolate, l°-3° high, 2-pinnate, bulbiferous beneath. Wet
places, N. C, N. 8. Cyrtomium. Indusium peltate ; veins netted,

venules curved. C. falcdtum, frcmds evergreen
;
pinnate, lanceolate,

l°-2° high, end pinna large, rhomboid. Japan. 9, Polystichum.
Indusium of 8 ; veins free. P. acrosticholdes, fronds evergreen, lance-
olate, pinnate, bristly-serrulate, l°-2° high, in crowns. Eocky woods,
U.S. 10. Aspidiutn. Shield F. Indusium of 8 and 9 ; but veins
compoundly reticulate. Strong-growing, usually pinnate ferns. 12

, species, in Asia, S. Am., W. Ind. None in U. S. A. aingaporidnum
has simple fronds. Singapore.

11. Lastraea. Indusium reniform ; veins free. 2 Sections :

1. Fronds evergreen, in a crown.

L. margindle ; fronds 2-pinnate, ovate-oblong, l°-3° high. Eocky
grounds, IT. S. L. FUix-mas, Male F. ; fronds 2-pinnate, lanceolate,
3° high. Eur. ; adv. in Canada ; found in Tennessee. L. apinulbsa,

fronds oblong-ovate, 2-pinnate, l°-3° high, spinulose. N., IT. S. L.
criatdta, fronds lanceolate, pinnate, l°-2° high, pinnae pinnatifid, ser-

rate. Wet woods, U. S. L. Ooldidna, fronds broad ovate, 2°-4° high,
pinnate, pinnae pinnatifid. N., U. S. L. Siebildii, frond thick, ]°

high, with 5-9 large pinnae, end pinna largest. Japan.
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2. Fronds scattered, deciduous.

L. noveboracensis, fronds lanceolate, lO'-l 8' long, hairy . L. Thel^p-
teris, similar, but smoother. Both In bogs, TJ. S.

13. Nephrodium.—Indusium of 11; but veins anastomosing; and
fronds in a crown, evergreen. N. m6Ue, fronds pinnate, ovate-oblong,
l°-2° high, whole plant downy. Tropics. N. patens, similar, but
less hairy. Shady grounds, Florida, W. 13. Camptosorus, sori

curved; veins reticulate. C. rhizoph^Uus , Walking P. ; frond k'-\2'
long, cordate at base, tapering to a long point, rooting at apex. Damp
rocks, rare, TJ. S. 14. Athyrium, sori lunate; veins free. A. F'llix-

foemma. Lady F. ; fronds lanceolate, 2-3-pinnate, delicate, 2°-6°

high, in a crown. Moist woods ; cosmopolitan
; common throughout

Tennessee. 15. Scolopendrium, Hart's-Tokque, Centipede F.
Sori linear, double ; veins free. S. vulgare, frond simple, oblong-
lanceolate, 6'-18' long. Gt. Brit, Can., IJ. S., north. Fig. 35.
Cultivated forms are curled, furcate, etc.

16. Asplenium.—Sori linear, usually single, sometimes solitary.
Veins free. 2 Sections :

1. Sori few.

A. bulbiferum, fronds lanceolate, l°-3° long, 2-3-pinnate, bulbif-
erous above. New Z.- A. myrioph'gllum, fronds l°-2° high, 2-3-pin-
nate, translucent. Limestone caves, Florida. A. Belangeri, fronds
l°-2° high, lanceolate, 2-pinnate, coriaceous. Malacca, Java. A. tke-

lypteroides, fronds l°-3° high, broad lanceolate, pinnate, pinnae deeply
pinnatifld. Common in woods. A. furcdtum, fronds 8'-15' high,
ovate-lanceolate, pinnate, pinnae cut almost to midrib. Trop. Am., S.

Af. A. Ruta-murdria , Wall-Kue F., fronds 2-3-pinnate, \'-^' long,

ovate, thick, dentate at top. Cliffs, Vermont, S. and W.

2. Sori numerous, (except in A. Trichomanes).

A. anc/ustifoHum, fronds pinnate, long-lanceolate, l°-3° high.

Woods, tl. S. A. jlabellifblium, fronds pinnate, i'-lb' high, pinnae

flabelliform, crenate. Australia. A. ebeneum, fronds pinnate, linear-

lanceolate, 8'-15' long, on a dark shining stalk; pinnae linear-oblong,

finely serrate, auricled at base. Common, TJ. S. A. Trichomanes, fronds

pinnate linear, 4'-8' long, stalk and rachis black, shining. Tufted,

in crevices of rocks. Common. A. pinnatifidum, fronds pinnatifid

below, tapering to a long, entire point ;
3'-6' long. S. Penn. ,W. and S.

A. Nidus, Bird's-Nest F. ; fronds broad, lanceolate, simple, entire,

2°-4° long, in a crown around an erect rhizome. E. Ind. 17. Doodia.
Sori .slightly lunate; veins reticulate. Fronds small. D. dspera,-

fronds 9'-15' long, broad-lanceolate, deeply pinnatifld ; stalk black,

rough. D. cauddta, frond 9'-] 5' long, linear-lanceolate, pinnate;

lower pinnae triangular, distant; stalls black. Both from Australia,

New Z. 18. Woodwardia, Chain F. Sori linear, immersed, form-

ing chains ; veins reticulate. W. angustifblia, frond lanceolate, 6'-10'

long, pinnatifid ; fertile segments narrow. Swamps, N. and S. Vf.
virginica, fronds 2° high, ovate, pinnate, pinnae deeply pinnatifid.

Fertile and sterile fronds alike. Habitat of last. 19. PlatyI6ma
(Pellafea), Cliff Bkake. Small. Sori marginal, veins free. P.
atropurpitrea, frond 6'-12' long, lanceolate, 2-pinnate ; tufted. On
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rocks. P. roiundifdlia, New Z. P. hastdta, S. Af., small ferns, In-

troduced. 20. Doryopteris, sori marginal. D. pedaia, frond pedate,
2'-6' lone, veins reticulate. W. Ind.,S. Am. 31. Pteris. Sori mar-
ginal. Veins free. P. aquUin«, Common Bkackbn, fronds 2-3-pin-
nate, triangular, l°-5° high, rough. Common. Duct, Fig. 220, C. P.
quadriaurita, frond pinnate, with lohed branches below ; striped. E.
and W. Ind. 'P.crUiea, l°-2°high, handsome; P. fow^'i/SHa, pinnate,
oblanceolate; both native to Florida and other tropical regions.

23. Adiintum.—Sori marginal. A. peddtum, Biedfoot Maiden-
hair, frond 2-forked, pinnate, delicate; common. A. hispidulum,
similar, Australia. A. CapiUue- Veneris, True Maiden-hair (Vb-
Nus Maiden-hair). Frond 6'-18' high, ovate-lanceolate, 2-4-pin-
nate, pinnules exquisitely gauze-like and delicate on fine black shining
hiiir-like stalks ; the loveliest of the ferns ; on shaded dripping rocks,
and at the mouth of wells. Tropical and temperate regions of both
worlds

;
finest specimens found at Cumberland Falls, Kentucky. Fig.

34. A. cethi6picu?n, similar, Af. ; A. cunedtum, larger, S. Am. A.
maerophpllum, frond large with few large pinnse, W. Ind.

23. Nothochlaena nivea, ii.fldvens ; small ; and 24. Gymnogrdmma
ealomelauos, G. sulphurea, G. triangularis, larger ; fronds 2-3-pinnate,

dusted beneath with white or yellow powder, are the Gold- and
Silver-Fhrns of tropical Am.

25. Phegopteris, Beech F. Sori medial, frond triangular; veins

free. P. Di-yopteris, frond 4'-6' wide, with 3 stalked divisions 1-2-

pinnate. Common N. P. Aexagondptera, larger than last, frond

broader than long. 2-pinnatifid. Common N. and 8. P. polypodi-

oMes, frond 4'-9' long, longer than broad, 2-pinnatifid. N., U. S.

26. Phlebodium aureum, frond stalked, broad ovate, pinnately

parted, large, showy; veins netted; Florida, "W. Ind. 37. Nipho-
bolus Lingua, frond i'-%' long, lanceolate, entire, netted. Japan.
28. Catnpyloneurum. Veins parallel, netted, veinlets arched. C.

Fhyllitidis, frond simple, linear-lanceolate, l°-2° long, l'-2'' wide,

shining. Trop. Am. C. magnifieum, fronds large, pinnate, pinnse

18' long, 4' broad. Showy. Venezuela. 29. Polypidium, veins

free, sori globose, naked. An extensive genus, cosmopolitan. P. in-

cdnuin, fronds 2'-8' high, lanceolate, pinnatifid, scurfy beneath.

Shades, S. ; often on trees. P. vulgdre, similar, but larger, not in-

canous ; evergreen. Kocks. Common. 30. Platycferium, Stag-
horn F. Sori in amorphous patches ; fronds ribbed, netted, furcate,

lobed, or laciniate. Showy ; natives of Australia and tropical Asia
and Af. P. alcicdrne, fertile frond articulate, 1° high, 2-3-furcate;

whitish beneath. P. Walllchii, P. biforme, are fine species. 31.

Acrostichum. Sori in a dense mass ; veins netted. A. aureum (only

species), tall-growing, 8°-10° high, with a thick rhizome and bold

pinnate evergreen fronds, the upper pinnae fertile. Marshes near the

sea; Florida, W. Ind., S. Am., Australia, Pacific Isles, E. Ind.,

Madagascar, S. and W. Africa.

Tribe 9. Ophioglossicex.—Sporangia ringless, globular, opening
transversely by 2 valves. Fertile frond or portion of frond contracted,

flower-like. Sterile frond net-veined, succulent, not circinate in ver-

nation. Short rhizome (or crown) with fleshy roots. Spores tri-

angular, making this tribe the connecting link with Lycopodiacese
through Phyllogldssum. 3 genera

:
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1. Ophioglossum, Adder's Tongue. Fertile frond spicate ; sporan-

gia in a longitudinal series on its two opposite margins. 3 gen. ; 20

species. O" vulgdium, 2'-10' high ; sterile branch of frond ovate,

elliptical, entire, l'-2' long, sessile near middle of stalk, from -which

rises the short spicate fertile portion. Wet meadows. Common, cos-

mopolitan. O. pendulum, sterile part of frond ribbon-like, much
longer than the spike. Pendulous, on trees ; S. Africa.

8. Botrychium. Fertile branch of frond paniculate. Ehiz. erect,

fleshy. Cosmop. B. Lundria, Moonwokt. Small, fleshy; sterile

branch pinnate. Europe. Prothallus, Fig. 36. B. terndtum, fleshy,

3'-10' high ; sterile part of frond triangular, ternately compound.
Grassy shades, U. S. B. virginicum, herbaceous, tender, 6'-18' high,

sterile part of frond broad, triangular, ternate, divisions 2-3-pinnate

;

fertile long-stalked. Rich soil in wood?, S. States. 3. Helminthos-
tachys zeyldnica (dulcis), only species. Ehizome horizontal. Sterile

branch of frond trifoliately digitate, pedate ; sterile portion a simple
spike with pedicelled tufts of spore-cases arranged in whorls, each whorl
terminated with a crest-like appendage. Young shoots edible. Ceylon,
Ind , E. Archipelago.

Ord. 5. Equisetacese. Horsetails.—Parthenogenesis. Fertili-

zation. Fls. 9 c? or J^. Described, Lesson VIII. 1 genus ; 25
species; all containing silica. Cosmopolitan, but not found in Aus-
tralia and New Z. Moist places. Kquisetutn Tehnatela, Fig. 37.

E. hyemdle, Scouring Rush, 2°-4° high. E. arvense, 8°-20°'high.

E. .yi^rareiCTjTO, Tkee Horsetail, 30° high. Oaracoas, S. Am. Equi-
setites, fossil, Carboniferous.

Ord. 6. Marsileacese (Rhizocarpacese).—Parthenogenesis. Fer-
tilization. Fls. 9 d^- Described, Lesson VIII. Fossil in Secondary
and Tertiary. 4 genera ; 50 species. 2 Tribes :

Tribe 1. Salviniaceae —Small, ann., floating in pools or lakes
;
Ivs.

simple, edges reflexed in vernation. 2 gen. ; 8 or lOspecies : 1. Salvinia
nutans, only species. Sporoearps, Fig. 39. Warm countries, com-
mon ; rare in U. S. 2, AzoUa, branching, Ivs. imbricate. Several
species. A. carolinidna, N. Y. to 111., and S. States.

Tribe 2. Marsileae.—Small, perennial, Ivs. circinate in vernation.

In marshes or inundated places. 2 gen. ; about 40 species. Tem-
perate regions, both worlds. 1. Marsilea salvdtrix (mdcropus), Nar-
Doo. Lvs. quadrifoliolate, petiolate. Sporoearps edible. Specific

name from the fact that the fruit saved a party of explorers from star-

vation. Pig. 38. Australia. M. vestitn, similar, lvs. hairy ; Western
U. S. M. quadrifoHa, larger, S. W., U. S. 2. Pilularia, Pillwort.
Lvs. (or leaf-stalks) quill-shaped ; fr. pill-like. Few species ; in Tas-
mania, N. Af., Eur. P. globuldria, Gt. Brit.

Ord. 7. Lycopodiacese. Club-Mosses.—-Parthenogenesis. Fertiliza-

tion. Fls.
(;P

and (5^ 9. Described, Lesson VIII. Perennial. Mag-
nificent fossils. See Lesson XIII. 6 gen. ; near 350 spec. ; 2 Tribes :

Tribe 1. Isoeteae, Quillworts.—J> 9- Small, acaulescent,

aquatic; rhiz. globose, rough, with horny processes (phyllopfldes).

Lvs. grass-like. 1 genus, Is6etes, 12 species, cosmop. ; nearly all

aquatic; 8 or 10 in U. S. I. lacustris, mt. lakes, N. Bng. and Mid.
States. I. melanfypoda, shallow water, wet fields. Western IT. S.

L Hystrix, not aquatic; sandy places, Channel Islands. I. malin-
vernidna, 2° long, in deep water ; Eur.
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Tribe 2. Liycopodineae.—Described, Lesson VIII. 5 genera.

Terrestrial, except 2 and 3. 1. Phylloglossum. Lvs. subulate ; fr.

spicate, resembling Opbioglossum. Sev. spec; marshes. New Z.

2. Tmeslpteris, only gen., 1 spec; pendulous on tree-ferns, from
Pacific Isles to Cal. 3. Psilotum triguetrum, only gen. and spec. ; on
trees, but erect ; Brazil, Centr. Am., Southern U. S. 4. Lycopodium,
Club-Moss. 50 spec, cosmop., terrestrial. L. clavdium, stems
creeping, with short ascending branches. Dry woods, N., U. S. Fig.

40. L. earolinidnum, stems and branches creeping. Wet grounds,
N. J., S. L. dendroldeum, Gkound Pine; rhiz. Stems upright,

e'-S' high. Moist woods, IJ. S. Many other species in U. S. Lepi-
dodendron, fossil in Devonian, Pig. 84. BO or more allied species in

Carboniferous. Sigillaria, fossil in Carboniferous, Fig. 85. 6. Sela-
ginella (Lycop6dium of florists), spores colored, handsome; foliage-

spray flat, often with metallic shades. Many fine foreign species.

S. lepidophplla, Ebstjbebction Eosi, see Lesson VIII. Texas,

Mex., Cal. S. dpus, stems 2'-4' high, branching, delicate; wet
meadows, S. S. MarUnsii, spore sprouting, Fig. 41.

SERIES II. PHANEROGAMIA.—Flowers visible and devel-

oped, producing a Seed with differentiated parts called Kadicle, Coty-

ledon, and Plumule, equivalent to Boot, Leaf, and Stem. (" The radi-

cle is not a root, but an axis of growth ; the root descends from its

base, the plumule rises from its apex."

—

Hooker.) It is more properly

called Tigellus, Tigella (Fr. tige, stem).

aass I. GYMNOSPERM.ffi (GYMNOGENS).
Pine Alliance.—1. Cycadicese. 2. Coniferae. 3. Gnetacese.

Ord. 1. Cycadaceae, Cycads.—Fls. J* 9 1 terminal. Described, Les-

son IX. Low evergreen long-lived Trees, or Shrubs; without resin.

Stem simple, crowned with large palm-like leaves 1-2-3-pinnate and

often circinate in vernation. Pith abundant, surrounded with zones of

wood, each zone the result of several years' growth and not annual as

fn exogenous Angiospermse. Wood " composed of wood-fibres and

punctate, rayed, or reticulate vessels arranged in radiating lines sepa-

rated by medullary rays, and enveloped in a thiols layer of cortical

parenchyma."

—

L. and D. Sd. drupe-like, large, often edible. Fos-

sil in Carboniferous, thence upward. See Lesson XIII. 8 genera.

Tropics, both worlds.

1. Cycas.—Stem 5°-20° high, 9 stouter. Lvs. pinnate. Several

species ; Australia, Polynesia, Asia. C. revoliUa, miscalled Sago
Palm; pith starchv, edible; Japan. 9 tree, Frontispiece, C; If., $
fl.. Fig. 43. 2. Encephalartos, Cafpir Bread. Stem 15°-30° (?)

high. Lvs. pinnate, thick, spiny. 9 "^""^ used as food by the CafliTS.

Sev. spec. ; S. Af. 3. Zkmia. Stem low, stout, sometimes epiphytal.

Lvs. pinnate, spiny at the joints. Pith.edible. Sev. spec. ; Bahamas,

W. Ind., trop. Am., S. Af. Z. integrifblia, Comptie, Coontie, S.

Fla. 4. M&crozaniia. Stem 15°-20° high. Lvs. pinnate, rachis

twisted. Fls. in spikes
; 9 spike with but 2 fls. (ovules). Australia,

swamps near the sea. S. Ceratozimia, Horned ZXmia. Stem short,

globular. 9 °°"® consists of scales, each scale having a disk-like top

with 2 diverging horns. C. longifUia, pollen-grain. Fig. 47, B. Mex-
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ioo. 6. Dion ed-iile. Stem stout, woolly ; Ivs. pinnate, pinnse sword-

shaped, slinrp. $ cone as large as a child's head, woolly. Sds. large,

edible. Mexico. 7. Stangeria paradoxa. Stem short, napiform

;

Ivs. coai-se, pinnate. Natal, S. Af. 8. Bowenia spectdbilis (only

species). Stem thick, short, crowned with 1 or 2 large Ivs.
;
petiole

terete, erect ; blade broad, spreading, bipinnatisect. S. Af.

Ord. 2. Coniferse. Pines.—Fls. jj' 9 "''
cP- I''ossil in Devonian,

thence upward. 4 Tribes :

Tribe 1. Yews.—Described, Lesson I X. Not resinous. Pis. ^"5;
axillary. Branches scattered, rarely whorled. 1. Salisbviria adinn-

tifolia, Ginkgo, Maidenhair Yew. Lvs. fern-like, fan-shaped,

fascicled, deciduous ; fr. drupe-like, large, edible. Tree 50° high, with

spreading branches. Hardy. Japan ; sacred, and planted near the

temples. Pig. 44. 2. Podocarpus. Lvs. large, linear, or ovate ; no
vein but the midrib. Fr. drupe-like, on a thick fleshy foot or stalk,

whence the name. P. macrophpUus, large stout tree, witli lai'ge

scattered lvs.; wood valuable in cabinet-work; P. latifblia, not so

large ; lvs. opp., lanceolate, evergreen. Both native to Japan. 3. Tor-
r6ya. Lvs. evergreen, needle-shaped, l'-2' long, 2-ranked. Fr. nut-

meg-like, perisperm ruminate. T. taxifolia, Stinkino Yew; hand-
some tree, 20°-50° high, but ill-scented. Florida. T. nucifera, Japan

;

T. californica, California; Nutmeg Yews; sds. yield oil. 4. Tdxus.
Lvs. evergreen, needle-shaped, dark green, 1' long, 2-ranked. Fr.

berry-like, with a red aril. T. baccdta, Yew. Low tree with short

spreading branches. Eur. Var. fastigidia, Irish Yew ; branches
appressed, making the tree columnar; var, canadensis, GtROUNd Hem-
lock ; stems spreading over the ground. N. IT. S. 5. Dacrydium
cupressinum, 100° high; D. taxifblium, 200° high; fine trees; D.
laxifblium, low shrub ; all of New Z.

Tribe 2. Cypresses.—Fls. ^ ; rarely 9 d"- Eesinous, fragrant
trees or shrubs. Branches scattered. Lvs. usually evergreen ; linear,

subulate or scale-like; solitary, opp., or whorled. Described, Lesson
IX.

A. Galbule scales decussate or whorled.

1. Juniperus, Juniper. Pis. ? c? I C? axillary or terminal
; 9

axillary
;

galbule berry-like. Lvs. subulate, evergreen, opp. or

whorled. J. virginidna, Virginia Juniper, Ked Cedar. Tree
large or of middle size ; sometimes shrub. Branches horizontal.

Wood red, valuable. J. Sablna, Savin, low, spreading. Native of

S. Europe. Introduced in Am. 2. Thiija. Arbor-Vit.e. Fls. ^P,
terminal; galbule oblong, soft, dehiscent. Lvs. evergreen, scale-

shaped. T. occidentdlis. Tree of moderate size
;
planted in hedges.

N. U. S. Many nursery varieties. T. (Biota) orientdlis. Small
tree. China. Var. avirea has gold-tinted foliage. T. (Thujopsis)
dolabrdta, foliage spray flat, white underneath. Japan. 3. Callitris.

Fls. qP, terminal
;
galbule valvular, dehiscent. Low evergreen trees

of Africa and Australia. Branches jointed, with scales at the joints.

C. quadrivdlms. Stout tree with straggling branches
;
galbules with

4 valve-like scales ; wood mahogany color, used in mosques. Kesin is

the varnish Own Sdndarach ; powdered it is the Pounce of commerce.
Barbary. 4. Cupr6ssus. Cypress. Fls. ^f, (f^

terminal; 9 lateral

;

galbule globular, woody, dehiscent. Lvs. evergreen, small, subulate,
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imb., 4-ranked. C. (Retin6spora, Chamsecyparis) joisifera, Galbules
like peas. Shrub, Japan. C. (Reiinbspora) obtilsa, HlNOKl, Tree-
or-THB-SiTN, 80°-100° high, Japan. C. Lawsonidna, galhules Y
wide. A iine tree with thick flat spray. Cal. C. ihujmdes, White
Cbdar. Galbules Y wide. Foliage-spray slender, glaucous green,
evergreen. Tree 80° to 100° high. Wood white, valuable. Low
grounds, N. J. to Fla., W. C. sempermrens, classical Cypress of
antiquity. Galbules 1' in diam. Tree 50°-70° high, with fastigiate
branches ; in appearance like a Lombardy Poplar. Wood (probably
the Gopher-wood of the Bible) hard, fragrant, of a fine red hue, dura-
ble, valuable. Made into mummy-cases by the Egyptians. Pigs. 45,
47, A. Var. horizontdlis, Wild Cypress. Has spreading branches

j

wood finely mottled like the skin of a tiger or panther. Sonorous,
and used in making musical instruments, tables, etc. It is the Citron-
wood of the Eomans. Both natives of Cyprus and other islands of
Gr. Archipelago ; naturalized throughout S. Eur., E. Asia, N. Af.
C. pendula, funebris, Weeping C. Branches pendulous. N. China.

B. Galbule scales spiral.

5. Sequoia (Wellingtdnia). Kedwood, Big Trees. Evergreen.
S. giganUa. Galbules l'-2' long. Tree 300° high, 50° in circum-
ference. "Three Graces," Pig. 97; Sierra Nevada, Cal. S. semper-
mrens. Galbules smaller. Tree 100°-150° high. Coast, Cal. 6. Taxo-
dium. Lvs. decid. Pis. (P. Galbule V long. T. distichum,

Southern Cypress. Lvs. 2-ranked. Large tree, 125° high, 30°-
40° in circumf., hollow at base. Bts. produce conical hollow pro-

tuberances ("knees") 2°-3° high, used by negroes as bee-hives.

Swamps, Southern U. S. 7. Cryptomeria. Pis. ^p. Galbule small,

terminal. Lvs. crowded, spreading, evergreen. C, japonica, lofty tree.

Japan.
Tribe 3. Pines.—Kesinous, fragrant. Branches whorled. Pis.

^. Cones with spiral scales, which are usually persistent. Described,

Lesson IX. 1. Cedrus. Cedar. Lvs. short, needle-shaped, rigid,

evergreen ; in fascicles of 12-20 lvs. Cones abrupt-ovate, erect, lat-

eral, maturing autumn of second year; scales thin, deciduous. C.
Libani, Cedar-op-Lebanon. Cones 3°-5° long. Majestic tree of

E. Asia and N. Af., 50°-80° high, with spreading branches and dark
foliage. Old trees flat-headed. Wood red. Emb., Pig. 47, D. C.

Deoddra. Deodar. Lvs. and cones of last, but larger. Tree 150°

high, 30° in circumference, with spreading branches. Wood yellow.

Himalayas.
2. J-Lnx. Larch. Lvs. of Cedrus, but soft, deciduous. Cones

small, lateral, scales persistent. L. europaea. Cones 1' long. Tree
80°-100° high, with spreading branches. L. americdna, Tamarack,
Hackmatack. Cones J'-f long. Tree as tall as last, but more
slender. Canada, N". TJ. S

3. Picea. Pie. Lvs. short, linear, flat, solitary. Cones upright,
lateral, maturing autumn of same year ; scales deciduous. P. peeti-

ndta, Silver P. Cones 6'-8' long, 2' broad. Tree 160°-180° high,
8° diam. ; branches horizontal. Lvs. white beneath. Central Eur.,
W. Asia. P. Piehta, Siberian Silver P. Poliage similar to last,

but thicker set. Cones 3' long ; tree smaller, Altai Mts. ; Siberia.



GTMNOSPERMJE. 21

P. grdndis, G-KEAT Silver F. Foliage like last. Cones obtuse, 3'-

4' long, l'-2' broad. Tree 170°-200° high. Oregon, Cal. P. (Abies)
cephalonica. Cephalonian Silver F. Lvs prickly-pointed, spread-

ing. Tree 60° high. Cephalonia. P. balsdmea, Balsam F. Lvs.
crowded ; cones 2'-4'' long. Tree 30° high. Wet grounds, North.
U. S. P. Frdseri, Southern Balsam F. Similar to last ; cone V
long. Allegheuies.

4. Xbies. Hemlock. Spruce. Lvs. linear, flat, or needle-shaped,
solitary, spreading. Cones terminal, nodding, scales persistent ; ma-
turing autumn of same year. A. (Tsiiga) Dougldsii, Douglas Hem-
lock. Cone 2'-8' long. Tall tree, Eoeky Mts. to Pacific. A.
(Tsviga) canadensis, Common Hemlock. Cones J'-f' long. Large
tree, N. U. S. A. Menziesii, Mbnzibs Spruce. Cones 3' long, soft.

Fine tree, Eocky Mts., W. A. dZ6a, White Spruce. Cones 2' long.

Tree 50° high ; foliage pale. Can. to Car. and Wis. A. nigra, Black
Spruce. Cones 1' long. Tree 70° high ; foliage dark. Can., N. TJ. S.

A. excelsa, Norway Spruce. Cones 7'-8' long. Tree 120°-180°

high ; foliage dark. N. Europe. Fig. 46.

5. Pinus. Pine. Lvs. linear, needle-shaped, long, evergreen, fas-

ciculate, 2, 3, or 5 in a fascicle. Cones maturing autumn of second
year. 70 species.

A. Fascicle with 5 lvs. Cones terminal, pendulous (except in Cembra),
deciduous after shedding their sas.

P. Lambertidna, Sugar P. Cones 12'-20' long. Lvs. 2'-5'' long-

Tree 150°-200° high, 8°-20° in diam. Cal., Oregon. P. excelsa,

Bh6tan p. Cones 10'-12' long. Lvs. 6^-8' long. Tree 90°-100°

high. Pollen, Fig. 4. Ind. P. Strobus, White P. Cones 5'-6'

long. Lvs. pale, 3'-4' long. Tree 100°-180° high. Wood white.

Canada to Va. P. Cembra, Swiss Stone P. Cones 3' long, erect

;

sds. large, edible. Lvs. 4' long. Tree 50° high, wood citron-scented,

valuable. Alps, N. to Siberia, S. to Italy and Prance.

B. Fascicle with S, rarely i or 5 lvs. Cones lateral, persistent after

shedding sds. ; scales hooked.

P. CoHlteri, Coulter's P. Lvs. in 3's, 4's, or 5's, 9' long. Cones

oblong, solitary, 12'-15'' long, 6' in diam. ;
scale-hooks large. Tree

80°-100° high. California, mts. P. Sabinidna. Lvs. in 3's or 4's,

ll'-14/ long. Cones ovate, 11' long, 18' in circumference, in whorled

clusters of 3-9 around the stem, persisting several years
;
scale-hooks

large. Tree 110°-140° high. Coast mts.,'Cal. P. ^on^fi/oHa, Indian
P. Lvs. in 3's, 9'-18' long, pendulous. Cones ovate, 5'-9' long.

Tree 100°-120° high. Nepal, mts. P. austrdlis, Southern P.,

Pitch P., Yellow P., S. Lvs. in 3's, 12'-15' long, beautiful bril-

liant green. Cones 7'-10' long, 4' thick; hooks short; sd. edible.

Tree 70°-100° high ; wood yellow, resinous, valuable
;

yielding most

of the pitch and turpentine of commerce. Barrens, N. Car., south to

Florida. P. ponderbsa. Lvs. in 3's, 7'-14' long. Cones 3' long,

clustered. Wood very heavy. Northwest coast of N. America. P.

serbtina, PoND P. Lvs. 4'-8' long. Cones oval, 2'-3' long, in pairs.

Tree 35°-40° high. N. Car., S. P. rigida. Lvs. in 3's, 3'-5' long.

Cones ovate, 2'-3' long, clustered. Tree 12°-40° high in New Eng.

;
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70°-80° in New Jersey and Maryland. P. Taeda, Loblollt P. Lvs.

in 3's, 6'-10' long. Cones 3'-5' long, solitary. Tree 80° high, clear

of branches to height of 50°
;
head spreading. Va. to Florida.

C. Fascicle with 2 lvs., rarely 3 ; cones as in last section (except in

P. resinosa).

P. h-UUa, CalIbrian p. Lvs. in 2's, rarely 3's, 6'-9' long,

slender, wavy. Cones 2'-Z' long, ovate, in clusters of 20, or more,

around the stem. Handsome tree, 50°-60° high. Calabria. P. mUis,
SoFT-LKAVBD P. Lvs. in 2's, rarely 3's, 3'-5' long. Cones ovate, 2'

long, solitary. Tree 50°-60° high. Wood yellow, resinous. New
Eng. to Ga., west to Ky. and Tenn. P. Pinea, Stone P., Italian
P. Lvs. in 2's, 5''-8'' long. Cones ovate, S'-G' long, solitary, ripen-

ing the third year; sd. edible. See Lesson IX. Tree 80°-100° high;
60° clear of branches. Mediterranean States of Europe, Asia, coast of

Barbary. P. Pinaster, Star P. Lvs. in 2's, 8'-12'' long. Cones
slender, 4'-6' long, in starry whorls of 8-8, rarely solitary. Tree 40°-

60° high. Both shores of Mediten-anean, W.'to China. P. austriaca,

Black P. Lvs. in 2's, 2'-5' long, dark green. Cones conical, 2'-3'

long, horizontal, solitary. Tree 50° high. Wood resinous, valuable.

Austria. P. Laricio, CoRSiCAN P. Lvs. in 2's, 4''-8'' long. Cones
2'-4' long, conical, in pairs or clusters of 3 and 4. Tree 80°-100°

high; 140°-1.50° high in Corsica, its native habitat. Corsica, and
other parts of S. Eur. P. pungens. Prickly P. Lvs. in 2's, 2' long.

Cones 3' long, ovate, clustered ; scale with a strong hook. 'Tree 40°-

50° high. Sits., Penn. to S. Car. P. itiops. Scrub P. Lvs. in 2's,

2'-3' long. Cones ovate, 2'-3' long, solitary. Tree 30°-40° high,

straggling. New J., S. and W. P. Banksidna, Gray Scrub P.

Lvs. in 2's, 1' long. Cones curved, 2' long, gray, in pairs. Strag-

gling tree, 5°-20° high. Nova Scotia, Canada, Maine. P. sylvestris,

Scotch P. Lvs. 2'~i' long, twisted, light blue-green. Cones conical,

2'-3' long, ripening in 18 months. Tree 60°-100° high ; wood valu-

able. Native to most parts of Europe. Ovule and emb.. Fig. 47. P.

resinosa, Red P. Lvs. in 2's, 5''-6' long. Cones ovate, without

hooks, 2' long at the apex of the branch ; deciduous after shedding the

sds. Tree 50°-80° high. N. Eng. to Wisconsin.
Tribe 4. Araucariaceae.—Fine trees ; wood valuable. Lvs. ever-

green, small, flat, often broad, imbricate or spirally arranged. Cones
large, terminal. Branches verticillate, spreading. Fls. ^c?*- ! Arau-
caria imbricdia, lvs. small, ovate-lanceolate, imbricate. Cones glob-

ular, as large as a man's head. Female tree 150° high ; male tree 40°

high. Mts., Chili. A. excelsa. Female tree 170°-230° high, free

from branches to the height of 100°. Norfolk Island, New Caledonia.
2. Ddmmara austrdlis, Dammar or Kauri (Cowrie) Pine. Lvs.
alt. or opp., linear-oblong or elliptic, box-like. Cones large, turbinate,
stalked, erect. Female tree 150°-200° high

;
producing a brittle resin

resembling copal. New Z. D. orientdlis, Amboyna Dammar.
Female tree 100° high

;
yields the fine, transparent resin called Danv-

mar. Moluccas. Fossil conifers of Devonian closely related to Arau-
cari^cese. Aniber, the fossil gum of a conifer (Fig. 86), abounds in

North Prussia ;
found in America at Amboy, New Jersey : Cape Sa-

ble, Maryland ; Gay Head, Martha's Vineyard.
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Ord. 3. Gnetaces.—Joint-Firs. Ms. ^ 9 ^"^ cf Described,

Lesson IX. 3 genera. 1. Gn6tum, Joint-Fir. Stems jointed,

Ivs. smooth, entire, exstipulate. Trees and creeping shrubs. 6 species,

native to tropical Asia, and Guiana. Sds. edible. 2. Ephedra, Sba-
Grapk, described. 25 species, temperate sandy regions, both hemi-
spheres. E. distaehya, 2°-4° high. Fr. a succulent cone, edible.

Mediterranean coast of France and Spain
;
plains of S. Russia. Fig.

48. E. altissima, climbing shrub, 15°-20° high. Barbary. E. anti-

s-yphilUica, 2° high ; W. Texas, to Cal. and Nevada. E. trifurcdta,

vmdershrub. New Mex., Arizona. Fossils in Tertiary, Eur. 3. Wel-
witschia mirdbilis, only known genus and species. Described. Figs.

49, 50. Sandy Mossamedes country, "W. Af.

Class II. ANGIOSPERM/E.

Sub-Class I.—Endogens (Monocotyledons), 2 Divisions.

Division 1,—Ovary free. 2 Subdivisions. 1. Ovary simple or

syncarpous (rarely apocarpous). 2. Ovary apocarpous.
Subdivision 1.—Ovary simple or syncarpous.
Grass Alliance, Glumiferse.—Embryo outside (extruded from) the

perisperm, or sometimes barely included. Ova. 1-celled, 1-ovuled.

Sta. 3-2-1 , rarely 6-4. Perianth 0. 1. Graminaceae. 2. Cyperaceae.
(Most of the foreign species named are naturalized in the U. S.)

Ord. 1. Graminaceae, Ge'assks.—Described, Lesson X. The most
useful of all the Orders. 300 gen. ; 4000 species ; 13 Tribes :

Tribe 1. Triticeae.—Infl. spicate. 1. Secale ceredle, Eye ; native

of Crimea. 0. 2. Triticum repens, Couch-Grass, a pest of fields.

%. T. TO^^'drc, Wheat. Q- Sd. sprouting. Fig. 6, C ; fl.. Fig. 52, B
;

starch gr.. Fig. 289, B. Originating through 3. Aegilops tritieoides,

from A. ovata, both wild in S. Eur. and Asia. See Lesson XXXIV.
4. Hordeum, glumes bristle-lilie. H. vulgdre, H. distichum, Bar-
ley; H. /iMsiMttm, Wild B. Several other wild species. Eur., Asia.
5. Lolium, Eay- or Eye-Grass, several valuable species. L. temu-
/ereiztm. Darnel, a pest in fields. 0. Eur. 6. felymus, Lyme-Grass,
49 species, of wide range ; temperate to arctic zone.

Tribe 8. Festiiceae.—Infl. in branched or spicate panicles, rarely

in racemes or spikes. 1. Bambiisa, Bamboo. Sta. 6, rarely 3. .33

species ; warm countries, both hemispheres. B. arundindcea, tree

60° high; joints produce Tabasheer (Lesson XXXII. ). S. China,
Ind. B. gudda, tree 60°-100° high ; internodes filled with pure cool

water. Mts. of Quindu, S. Am. 2. Arundinaria, Tree Cane. Sta.

3. Q|.. Warm climates, many species. A. mncrosperma, 10°-15° high,
river-banks, Va., Ky., southward. 3. Uniola, Spike-Grass, Sea-Oat.
Many ornamental species, N. and S. Am. 4. Festiica, Fescue. 200
species, cosmopolitan-; many valuable for pasturage. 6. Bromus,
Bromb, Chess, or Cheat. 141 species, extensive range. B. mollis,

Soft Brome, Downy Chess, Ivs. downy
;
good pasture-grass. Eur.

6. Dactylis, Orchard-Grass. 29 species, widely distributed. D.glom-
erata, CocK's-PooT Grass, panicles 3-branched, imitating a bird's

f6ot, Eur. PoUen-gr., Fig. 52, C. 7. P6a, Mbadow-Grass. 192
species, cosmopolitan, many valuable. P. pratensis, Blue-Grass,
Penn., Ky., Northwest.

QJ..
8. Melica, Mblick. Many species, tem-

perate regions. 9. Briza, Quakinq-Gbass; spikelets large, cordate,
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drooping, on slender pedicels
;
panicle difFuse. 30 species, ornamental

j

chiefly S. American.
Tribe 3. Avfeneae.—Infl. paniculate, rarely racemose or spicate.

1. Holcus. Species chiefly European. H. lanatus, Soft-Grass,
Veltet-Grass

; very downy. Eur. 2. Avena satwa, Oat, gr.

Section, Fig. 6; fls., Pig. 52; fl. plan, Fig. 64. Eur. 3. Arrhena-
therum avendceum, Oat-Grass, Wild Oat, Fig. 51. Eur.

Tribe 4. Pappophoreae.—Infl. in globose spikes, or a panicle.
1. Pappophorum. 27 species. N. Holl., Af., E. Ind. 2. Echi-
naria. 2 species. Af., Syria, Spain.
Tribe S. Chlorideae.—Infl. in unilateral digitate or paniculate

splices. 1. Chloris. 69 species, ornamental. Waim climates. 2.

Cynodon. 14 species. C. Daclylon, BERMtTDA-GRASS. Eur.
Tribe 6. Arundineae.—Infl. a branched or spicate panicle. 1.

Phragmltes, Water-Rebd. 18 species. W. Eur. to Japan. 2.

Ariindo, Classical Reed of Scripture and of the Iliad. A. Dbnax,
Peovencb Cane. 10°-20° high. Mediterranean States. 3. Gy-
neriutn. 9 <S'-

1°^- "^^^ silvery white hairs. 6 species; 5 in S.

Am., 1 in Hew Z. Ornamental. G. argenteum, Pampas-Geass.
Lvs. several feet long, linear, recurved, tufted. Culms (sometimes 50
from one plant) 10°-12° high, terminating each in a large feathery
panicle. Q|.. Hardy. S. Am.

Tribe 7. Stipese.—Infl. paniculate. Outer palea coriaceous, em-
bracing the sd. 1. Stipa, Fbathkr-Grass. Awn twisted, or tor-

tuous, often plumose. 104 species, ornamental ; finest in warm tem-
perate regions. 2. Aristida, Triple-Awnbd Grass. 3-awned. 150
species, widely distributed in sandy rea;ions, except Europe, which has
but one, A. ccerulescens, Spain and Sicily. One is the Mesquite
(Mezkeet, Muskeet) Grass of Texas, so called because it associates

with the mesquite-tree. 3, Ur^chne (Piptathferum, Oryzopsis),

Mountain Kick. Few species, chiefly in S. Am., N. Af. O. me-
lanocdrpa, rocky woods ; O. asperifolia, hill-sides ; O. canadensis,

rocky hills ; in Northern U. S., Can.
Tribe 8. Ag^ostideae.—Infl. a branched or spicate panicle. 1.

Agrostis, Bent Grass. Panicle large, light, spreading. 171 species.

Cosmopolitan ; all beautiful, many useful. A. vulgaris, Red-Top,
Herd's-Grass ; A. canlna, Dog-Bent ; A. alba. White Bent; Eur.

A. pulchella, Quito-Grass, panicles very large and light; orna-

mental. Quito. A. scdbra, Hair-Grass, Fountain-Grass, panicles

large, light, with whorled capillary branches; resembling a fountain-

jet; handsome. Exsiccated places, U.S. Common. 2. Polypogon,
Beard-Grass, awn long. 24 species, ornamental. W. France to

Central Asia. 3. Vilfa (Sporbbolus), Dkopseed-Grass, Rush-Grass.
123 species. N. and S. Am., New Holland; ornamental. 4. La-
gurus ovatus, only species, infl. soft, white, silky, with protruding

awns. S.Eur., Asia. S. Cinna. Stamen 1. C. «n<nc?indcea, Sweet-
Reed Grass. 8°-5° high, panicle nodding. Can., U.S., N.
Tribe 9. Phleineae.—Infl. a spicate panicle or spike. 1. Phleum.

17 species, N. Eur. P. pratense, Timothy. Q).. 8. Alopeciirus,

Fox-Tail. Several species ; Eur.
Tribe 10. Phalaridese.—^Infl. a spicate panicle or spike

; palese

hardened after flowering. 1. C6ix. (p. C.LdcAryma, Sob's-Tsjlus;
culm l°-2° high ; fr. large, round, shining, resembling tear-drops. E.
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Ind., Japan. 2. Zfea. jf. 6 species, S. Am. Z. Mays, Maizb,
Indian Corn. Culm 5''-12° Mgh. ^ infl. the tassel; $ infl. the
ear, of which each grain is a fl. consisting of the ovary only (its pistil

the silk), with minute scales at its base ; the shucks are the involucre.
3. Ph^laris, Eibbon-Grass, Gardener's Garters, Canary-Grass.
Lvs. often variegated ; culms tall, leafy. 20 species, ornamental

;

chiefly from Central Asia. 4. Anthoxdnthum odordtum, Sweet
Vernal Grass. Fragrance of Tonka Bean. Eur.
Tribe 11. Ojyzese.— Infl.. a racemose panicle. Sta. 6, sometimes 3

or 4, rarely 1. 1. Microlaena stipoldes, onh^ species ; sta. 4. N".

Holland. 2. Oryza. Sta. 6. 14 species, warm climates. O. sativa,

KiCE, a marsh grain ; native to Asia and perhaps S. Am. ; supplies

food for a greater number of human beings than any other known
plant. 3. Zizania (Hydropyrum), Indian Eice. 6r. used as food
by Indians. 5 species. N. Am.

Tribe 12. Paniceae.—Infl. a spicate, branched or digitate panicle
;

paleae usually cartilaginous. 1. Pdnicum, Panic-Grass. 850 species,

widely distributed ; several gigantic, forming the field-crops of the
Amazon. P. (Digitaria) sanguindle, Crab-Grass ; culm l°-2'' long.

Eur. 2. Cenchrus, Hbdqbhoq Grass, Bur-Grass ; spikelet enclosed
in a globular, spiny involucre. 30 species, in warm climates ; many
ornamental. C. tribuloides, a pest iii sandy soil ; coasts. Great Lakes,
and larger rivers of N. Am. 3. Pennisfetum. Involucre of Cenchrus,
but with finer spines, or bristles. 87 species ; ornamental. Sub-tropical,

of wide range. 4. Strephium guianense, Guiana-Grass. Lvs. sleep

at night. Guiana.
Tribe 13. Andropogoneae.—Infl. a spicate, branched or digitate

panicle, rarely a spicate raceme. Palese rarely cartilaginous. 1.

Sorghum vulgdre. Culm 6°-10' high ; infl. in panicles ; Indian
Millet, Durra; var. cernuum, Guinea Corn; all cultivated for

the grain; var. saechardtii-m, Chinese Sugar-Canb, Imphee,
Sweet Sorqhum, cultivated for the syrup ; and Bkoom-Corn, for the
panicles, which are made into brooms. Q. Af. and Ind. 2. S^c-
charum. Infl. in large, loose, beautiful panicles; glumes enveloped
in long, silky hairs. 62 species. E. and W. Ind., China, Af., South
Sea Islands, S. Am. S. qfficindrum, Sugar-Cane, the great staple

of commerce; culm 8°-20'' high. Native of India, where it has been
cultivated from time immemorial. Man\' ornamental species; several

N. American, described as EriSnthus, or Woolly-Bbard Grass;
4°-6° high. 3. Andropogon, Beard-Grass. Culm l°-5° high ; rts.

aromatic. Infl. of clustered or digitate spikes; rachis and ^ fls. with
short, silky hairs. 458 species, warmer parts of the glqbe ; all orna-
mental, many useful, their rts. being woven into mats, screens, etc.

A. Schoendnthus, Lemon-Grass, lvs. lemon-scented. Ind. A. ar-

genieus, Silvbr-Beard Grass. Handsome. Del., South. A. scopd-

rius, Broom-Sedge Grass. Common. A. Calamus, Sweet Canb and
Calamus of the Bible. A. muricdtus, rts. furnish the Vetivert, or

Kus-kus, perfume. Ind. 4. Imperata (Eulalia) japonica, Zebra-
Grass ; lvs. transversely striped ; culm 6° high, leafy ; infl. feathery,

resembling curled ostrich-plumes. Japan.
Ord. 2. Cyperaceae. Sedges.—Emb. extruded (or barely in-

cluded) at base of perisperm. Infl. usually surrounded by long invo-

lucral leaves, as in Papyrus (Fig. 53). 120 genera, 2000 species, of

3
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little economic value. 6 Tribes, of which only typical genera are

given here.

Tribe 1. Caricinese.—1. Carex, Sedge. <^ or J^ g $ ; ? with
a perigynium. Culm triangular. 1000 species. C. ripdria. j^ ;

3°-

6° high, borders of streams and ponds. Bur. Fl., Fig. 54, A. C.
bullata, (P

; w^ spikes 2-3, on a long peduncle
; ^ spikes 1-2, oblong

or cylindrical, stout, on a short peduncle
;
perigynia turgid, shining.

Culm 2° high. Swamps, N. Eng., south to Fla. and W.
Tribe 2. Sclerieae.—Fls. diclinous. 1. Scleria, Nut-Eush.

^. Akaine bony. 149 species, l°-3° high, in or near southern tropics;

several in U. S.

Tribe 3. Rhynchosporeae.—Fls. J> 8 $. Perianth of 6-10
bristles, or 0. Akaine often beaked with the Dase of the style. 1. Rhyn-
chospora, Beak-Eush. Spicate panicled or clustered. 121 species.

N. and S. Am. 8. Clidium, Twiq-Etjsh. 21 species, chiefly in N.
Holland. C. mariscoldes, l°-2° high ; spikes in cymose hds; Akaine,
Fig. 54, B. Bogs, N. Eng. to Del., 111., northward. 3. Dichromena
latifbUa, Star-Sbdgb, 1°-2° high. Infl. a terminal .hd. with long in-

voluoral radiating Ivs. whitened at base. Ponds, N. Car. to Pla.

Tribe 4. Hypolytreae.—Pis. § i
™ hds. or cymose panicles.

1. Hypblytrum. Species native of Brazil, "W. and B. Ind. 2. Kyl-
lingia. Pis. in hds. 50 species. S. Af, Australia, Brazil, XT. S. K.
piimlla, 2''-9' high ; Ohio to Fla. K. (Lipociirpha) maculdta, 2'-8'

high, Ivs. spotted. Ga., Fla.

Tribe 5. Scirpes.—Fls. . SJ . Akaine usually beaked. Perianth

of scaly or hairy bristles, or 0. 1. Scirpus, Bulrush. Stem trique-

trous, or striate, or terete. Spikes sol. or capitate. Most of the once

numerous species have been distributed to other genera by Steudel.

Of those retained, 14 are British, several N. American. S. lac&stris,

Common Bulrush, 5°-8° high. Lakes, ponds, Eur. ; nat. in V. S.

and Can. 2. Eribphorum, Cotton-Grass. Bristles of perianth nu-

merous, elongating into a soft white wool. Several species, ornamental.

Eur.
Tribe 6. Cyperaceae.—Fls. § . Perianth of hispid bristles, or 0.

Style deciduous. Spikes sol. or clustered. 1. Cypferus, 673 species,

warm parts of the world. C. Idngus, Galingalb ; Eur. C. esculen-

tus, CH-&FA, Grassnut-Sedge, rts. bearing tubers, edible. Eur. C.

Hi/dra, Coco-Grass, rts. bearing fine small tubers ; a pest of fields

and gardens. S. States. 2. Papyrus aniiqubrum (Cyperus Papyrus),

Paper-Reed. Stems 8°-10° high, leafless except at top, where the

Ivs. are long, involucrate, surrounding the umbelled spikes of fls.

Fig. 53. See Lesson X. Mediteri'anean States.

R6stio Alliance.—Fls. g or diclinous. Perianth-segments 1-2-seri-

ate. Emb. extruded. Ova. usually 3-eelled. Fr. usually a capsule.

Perianth glumaceous, 4-6-merous. Sta. 1-3, free, or connate in a cup.

Styles 1-3. 3. Restiliceae. 4. Eriocaulonaceae. 5. Flagellariiceae.

brd. 3. Resti^ceae. Eope-Grasses.^—Lvs. long, grass-like. Herba

or Undershrubs; rhiz. creeping. Infl. spiked, racemed, or panicled.

Fr. a caps, follicle, nut. 24 genera; many species. S. Af., Australia,

tropical Asia. 1. R6stio, rush-like, leafless. Fls. diclinous. Many
species. R. tecthrum, used to thatch houses. Australia.

Ord. 4. Eriocaulonaceae. Pipewobts.—Similar to Eestiacese.

Pis. diclinous. Infl. capitate on a tall scape ; hd. often white with
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the fringes of the fls. Small marsh plants. 10 genera, over 220
species, in S. Am., N. Am., Australia, H". HoU., Asia, Gt. Brit.

1. Eriocaulon, 100 species. 2. PsepaUnthus. 3. Lachnocaiilon.
These three in tJ. S., chiefly S.

Ord. 5. Flagellari^cese. Whip-Grasses—Fls. g. Sepals 3;
petals 3, larger, colored, hut glumaceous. Infl. paniculate. Sta. 6,

free. Styles 3. Pr. a herry. Lvs. lanceolate, terminating in a whip-
like spiral tendril. Herbs, reedy or sarmentose. 2 genera : 1. Fla-
gellaria. 2. Joinvillea. Tropical Asia, Australia, New Caledonia.

Spiderwort Alliance.—Bmb. extruded. Fls. g . Perianth of 6

segments, 2-seriate, inner segments petaloid, colored. Sta. 2-6, some
of them often abortive. Styles usually 3-fid. Fr. a caps. 6. Xyri-
dace8e. 7. Commelynaces.

Ord. 6. Xyridaceae. Yel£ow-eyed Grasses.—Infl. a small spi-

cate hd. of imbricate 1-flowered searious bracts terminal on a tall scape.

Sta. 3, staminodes 3. Petals yellow. Lvs. radical. Sedge-lilie plants,

often in marshes. 2 genera. 1. Xyris, 50 species, usually tropical ; in

both hemispheres, but abundant in S. Am. Several species in U. S.

2. Abblboda, 6 or 7 species, S. Am.
Ord. 7. Commelynaceae. Spiderworts.^—Emb. sunk in a pit of

the perisperm, but still extruded. Infl. with leafy bracts or spatha-

ceous involucre. Sta. 6, some of them abortive (or 3 in Mayaca).
Succulent Herbs, wfth simple sheathing lvs. ; ann. with fibrous rts.,

perenn. with rhizome. 16 genera; 260 species. New Holl., E. and W.
Ind., Af., N. and S. Am. 1. Commelyna. Petals 3, blue or purple;

1 minute or 0. Numerous species, several in U. S., from S. New
York, S. and "W. 2. Tradesc&ntia, Spiderwort, Wandering Jew.
Fls. blue, purple, pink, white. Stems and hairs jointed. Lvs. some-
times variegated. Several species; 3 in U. S. ; N. Y., S. and W.
T. virginiea. Fls. blue ; cyclosis in hairs. Fig. 242. Allied genus
Mayaca (Syena). Emb. half immersed in perisperm, but still ex-

truded. Sta. 3, anthers 1-celled; fl. sol., white, pinlc, violet. Lvs.
linear, flaccid. Small moss-like marsh or aquatic Herbs. 3 or 4 spe-

cies. Va. to Brazil. M. Michauxii, only one in U. S.

Pontederia Alliance.—Emb. included and immersed in perisperm.

Perianth of 6 segments, 2-seriate. Sta. 6-3. Style single. Fr. a
capsule or utricle. 8. Philydracese. 9. Pontederiaceae. 10. Rapa-
teacese.

Ord. 8. Philydraceae. Watbbwoets.—Perianth of 2 yellow mar-
cescent segments. Sta. 3 ; 2 sterile, petaloid. Infl. spieate or

racemose. Fr. a caps. Lvs. ensiform. Marsh Herbs. 2 genera.

1. Philydrum, N. Holland, China. 2. Hetaeria, Australia.

Ord. 9. Pontederiaceae. Piokkbel-Weeds.—Perianth 6-parted,

irreg., white, blue, or violet. Sta. 6-3. Infl. spieate or paniculate.

Caps, or Utricle enveloped in the peTsistent (fleshy) base of the peri-

anth. Lvs. oval, orbicular, cordate, sagittate, rarely linear. Aquatic
or marsh Herbs, with rhiz., or rooting stem. 6 gen. ; 30 spec. N. and
S. Am., E. Ind., Af. 1. Pontederia. Stem 1-leaved, with a spike

of blue fls. P. corddta, l°-2° high. If. large, cordate, sagittate.

Muddy shores. Can., U. S. P. lancifhUa, 2°-2J° high, lvs. lance.-

pblong or linear. Pools, Ga., S. C. 2. LeptSnthus (Sch611era) gra-
minea. Water Star. Lvs. linear, translucent. Submerged, except
the sol., yellow fls. Streams, U. S.
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Ord. 10. Rapateaceae.—Perianth reg. ; 3 inner segments petaloid,

long-clawed, yellow or pink. Infl. capitate, spathaceous. Sta. 6,

anthers with terminal pores or a glandular appendage. Lvs. ensiform.
Tall marsh Herbs. 3 genera. Brazil. 1. Schoenocephalum. 2.

Spath^nthus. 3. . Rapatea.
Lily Alliance.—Emb. included, immersed in copious perispenu.

Fls. usually § . Perianth 6-merous, 2-seriate (4-merous in Eox-
burghia, sometimes 8-merous in Aspidistra). Sta. 6 (4 in Eoxbdrghia,
sometimes 8 in Aspidistra). Perianth petaloid, except in Juncacese.
Pr. a capsule or berry :

11. Juncacese. 16. Conantheracese.
12. Xerotideae. 17. Eriospermacese. .

13. Roxburghiaceae. 18. Liliaceae.

14. AsteliaceEe. 19. Ophiopogonacese.
15. Gilliesi^ceae. 20. Aspidistracese.

Ord. 11, Juncacese. Rushes.—Pis. usually coriaceous, green, yel-

low, or brown. Infl. a cyme, spike, or head, rarely sol. Stigmas 3-1.

Pr. a caps. Lvs. hollow, flat, or grooved, ensiform. Stem cylindric,

spongy, sometimes chambered with medullary septa. Herbs, ann. or

perenn., with creeping rhiz. 18 genera, 200 species, temperate and
arctic. 1. Juncus, Common EtrsH. Characters of Order. Many
species, cosmopolitan. Many in U. S. 2. Liizula, Wood-Etjsh.
Many species. L. sylvdtica, lvs. flat; stem leafy, 2° high; cymose
panicles spreading. Eur. Fig. 55. Several species in U. S.

Ord. 12. Xerotideae. Xbrote Rushes.—Pis. § or J* ?. Lvs.

grass-like. Several genera. Herbs or Trees. 1. Xerotes. Pis. r? $ ;

caps, berry-like. Herbs. Australia. 2. Xanthorrhea, Grass-Tree.
Black Boy. Pis. g ; infl. spicate. Stem stout, palm-like, crowned
with long, grass-like lvs. ; scape rising from the centre, 15°-20° long,

terminated by the dense flower-spike. Living to the age of 4000 years.

Several species, Australia. X. hdstilis, Pig. 96. 3. Narthecium os-

sifragum (Abima ossifraga), Lancashire Asphodel. Herb, fls.

yellow. Bogs, W. Eur., pine-barrens of N. J. 4. Dasylirion. Stem
short, crowded with drooping lvs., each If. tipped with a brush-like

tuft of fibres. Pis. in axil, panicles. Mexico.
Ord. 13. Roxburghiaceae.—Pis. g , 4-raerous, sol. Stigma sessile

;

caps. 1-oelled; sds. oo, on long funiculi. Lvs. simple, netted with
cross-venules. Half-shrubby twining or creeping plants. 2 gen. : 1.

Roxbiirghia. Pis. large, green, handsome, but fetid. 4 species, tall,

half-shrubby twiners, rhiz. edible. Ind., Malaysia. 2. Croomia
pauciflbra. Only Am. spec. Pis. small, whitish, few, axile. Sds.

ribbed lengthwise, fringed along the raphe and funiculus. Lvs. lance.-

ovate, cordate. Rhiz. creeping, perenn., stem annual, 1° high, with 6

lvs. at top, pedately arranged; fls. in their axils. S. 6a., Pla.
Ord. 14. Asteliaceae.—Pis. (^ 9 , or J> § 9 , 6-merous. Perianth

sub-coriaceous, sillcy outside. Infl. a raceme or panicle, rarely sub-
sol. Pr. a baccate or fleshy caps., 3-valved. Lvs. grass-like, velvety.
Herbs, tufted, perenn., often epiphytal on old trees. Islands of S.

Ocean. Pew genera. 1 Ast^lia alpina, fls. large, brown, paniculate.
Lvs. i3dible, with nutty flavor. Sand-hills, Tasmania.

Ord. 18. Gilliesiiceae.—Pis. § , small. Perianth greenish. Infl.

umbellate, with double, colored involucre. Stamens epipetalous. Pr.
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capsular. Lvs. radical, linear. Bulbous Herbs. 2 genera, 6 species.

Chili. 1. Gilliesia. Perianth with 3 bilabiate segments ; sta. at its

base, united into a cup ; 3 posterior sterile. 2. Miersia. Perianth
urceolate, 6-toothed; stamens minute, on its throat.

Ord. 16. Conantheracex.—Fls. SJ , 6-merous. Perianth petaloid,

blue. Sta. 6, epipetalous, anthers connivent into a cone, opening by a

pore at top. Infl. a scape, panicled. Ova. adherent at base. Fr.

capsular. Lvs. linear. Stemless Herbs. Peru, Chili. 1. Conan-
thera. 2. Cumingia. 3. Zephyra.

Ord. 17. Eriospermaceae.—Fls. § , raceme or panicled. Fr. cap-
sular; sds. covered with long, silky hairs. Lvs. rounded, with pro-

jecting reticulate veins. Stemless Herbs, with tuberous scarlet roots.

Eriospermum. Only gen. ; sev. spec. S. Af.
Ord. 18. Liliaceae.—Fls. usually § , sometimes (^ 9 , or W^ § $

.

Perianth never glumaceous. Lvs. simple, entire. Large and varied

Order. 4 Sub-Orders : 1. Melanthaceae. 2. Smilaceae. 3. Aspa-
rageae. 4. Liliaceae.

Sub.-Ord. 1. Melanthaceae.—Fls. g, rarely J* g ?. Styles (or

stigmas) free. 3 Tribes :

Tribe 1. MethoniceEe.—Perianth tubular, white, yellow, or red.

Sta. epipetalous. Fr. capsular, loculicidal. Sds. with fleshy testa,

white or red. Kt. a fleshy tuber.
QJ..

Herbs with erect or climbing
stems. 3 genera. 1. Littonia. 2. Sandersonia, Natal. 3. Metho-
nica (Gloriosa). Stem climbing, branching ; lvs. lance.-acuminate
or ending in a tendril. Pis. sol., yellow or crimson. Several fine

species. Ind., tropical Af.
Tribe 2. Colchiceae, Meadow-Saffkons.—Stemless. Fls. 6-

merous, colored, from a subt. bulb, in autumn ; lvs. following spring.

1. Colchicum, perianth tubular. 2. Bulbocodium, perianth of 6

stalked sagittate segments. 3. Merendera, perianth with a crest

bearing the anthers. Several species of each. S. Eur., Abyssinia.

Tribe 3. Veratreae.—Fls. often J> § $. Colored. Segments
distinct, rarely coherent at base. Ova. sometimes half-adh. Stem or

scape leafy. Many gen. 1. Xerophjrllum asphodelowies. St. 3°-

5° high ; fls. § , large, white, in « dense raceme. Sands, N. J. to

Car. 2. ChamaeUrium lufeum, Devil's-Bit, Blazing-Star. Ehiz.

praemorse. Stem l°-3° high. Fls. (^ $. Yellowish-white, in a

nodding, spike-like raceme. Low grounds. Can., U. S. 3. Vera-
trum. Fls. (^ §. ?. . Ets. flbrous, furnishing the poison Veratrin.

Fls. green, yellowish, whitish, or brown, paniculate. Many species,

some very ornamental. Cosmop. 4. Asagraea officinalis. Fls. g ;

sds. are the Sehadilla (CevadiUa), which also furnish Veratrin. Mex-
ico. 5. Melanthium. Fls. (5^ § 9 1 P^t^l^ <^1^^^^! '"'I'it^i yellow, or

pink. Fr. 3 inflated carpels, separate when ripe. Sds. winged. Several

species in S. Af ; one American species, M. virginicum, Bunch-
Flower. Stem 3°-5° high, fls. panicled, yellow. Moist gi-ounds.

Wis. to N. Y. and Fla. 6. Uvularia, Bellwort. Styles united at

base. Stem low, furcate, bearing 1-2 small, yellowish, bell-shaped fls.

in the fork. Many species ; N. Am. ; some in the mts. of India.

Sub-Ord. 2. Smilaceae. Saksaparillas.—Fr. a berry. 2 Tribes :

Tribe 1. Parideae.—Fls. §, terminal. Styles or sessile stigmas

free. Stem from a perenn. root-stock ; simple, naked, crowned with
a whorl of net-veined lvs. around a single flower (or an umbel in
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Medeola). 1. P4ris quadrifolia, Heeb Pakis ;
stem 1° high ;

Ivs. and
green flower 4-merous. Eur. 2. Trillium, WAKB-KoBiif. Lvs. and
fls. 3-merous. Pis. brown, white, or striped; stem 6'-l° high. 17
species. Am. ; Ga. to Arctic regions. 3. Medeola virginica, Indian
Cucumber. Only species. Stem l°-3° high; lvs. in 2 whorls; fls.

yellowish-green, few, umhelled. Khiz. with taste of cucumber.
U.S.
Tribe 2. Convallirieae.—Fls. § or fj| § ? ; axillary. Styles

united; stigmas free. Perentiial, often elimbing Herbs or Undershrubs,
with rhizome. Many genera. 1. Smilax, Sabsapakilla. Species,
more than 100 ; tropical and temperate regions. Stem climbing, often
prickly ; lvs. petiolate, with strong ribs and cross-venules, cordate,
ovate, or lanceolate. Fls. small, axillary, clustered, rarely sol., often
fragrant, llts. bitter, medicinal. Berries small, black or red. Many
fine N. Am. species ; especially the following ; S. lanceoldta, lvs.

lanceolate, -berries red (black when fully ripe), stem climbing to the
height of 40°, Va. to Fla. ; S. laurifolia, unarmed, lvs. oblong-linear,
evergreen, fls. fragrant, berries black, stem climbing 50°-60°, % N. J.
to Ga. ; S. rotundifblia, Greenbrier, lvs. round-ovate, berries black,
stem armed, climbing 40°, Penn., W. ; and S. Wdlteri, low, berries

coral-red, N. J., South. 2. Lapageria rosea, similar to Smilax, but
fls. large, red ; berries grape-like, edible ; Chili. 3. Philesia buxifblia,

Pepina
;
box-leaved small shrub, with large red fls. ; Valdivia to

Straits of Magellan. 8. Rdscus,. Butcher's Broom, described, Les-
son XV. R. aciiledtus, Fig. 103. Several species. S. Eur. 4. Poly-
gonatum, Solomon's Seal, stem naked below, bearing at top nerved
lvs. and axillary nodding green or white fls. Sev.'spec. Eur., Am.
S. Convallaria majdlis, only species, Lily-of-the-Valley. Stem-
less. Scape enveloped in the sheathing petioles of 2 oblong lvs., and
bearing a 1-sided raceme of small, white, fragrant fls. Fig. 138.

Sub-Ord. 3. Asparagese.—Fls. g , rarely diclinous ;
small. Style

simple, stigma 3-lobed. Fr. a berry ; sds. with black, crustaceous

testa. Herbs, Shrubs, or Trees. Lvs. various. 1. Dracaena Draco,

only species. Dragon 's-Blood Tree, palm-like stem exuding a blood-

red resin ; lvs. lance.-linear, long, crowning the stem, from the centre

of which rises an immense panicle of small yellowish fls., succeeded by
small red berries. Trees branching in old age, and the longest-lived

known plants. The famous tree in Orotava, 'Tenerifl'e, blown down in

1867, was older than the Pyramids ; it was 70° high, and 79° in cir-

cumference near the base. 2. Dracxnbpsis, S.'Cordyline, 4. Calo-

dracon, S. Charlwo6dia, are similar genera, some with colored foliage.

St. Helena, tropical Africa, Madagascar, Mascarene Islands, Malaysia.

Cordyline also in S. Am. 6. Asparagus, fls. and fr. of Dracsena ; stem

leafless, with leaf-like capillary branches or expansions. Many orna-

mental Asiatic species, some creeping. A. offieindlis, the common
vegetable, native of Bur. and Asia. i. Myrsiphyllum, leaf-like ex-

pansions, as in Asparagus, but broader, as in Euscus ; stem twining,

fls. fragrant, berries green. Several species. S. Af.

Sub-Ord. 4. LiliAceee.—Fls. § , 6-merous. Style simple, stigmas

3, more or less distinct. Fr. a capsule, rarely a berry. Perennial
Herbs, rarely annual. 4 Tribes :

Tribe 1. Hyacinthineae.—Stamens on the torus or on the peri-

anth-tube. Fr. capsular. Sds. globose or angular; testa crustaceous,
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Waok. Small Herbs, with bulbs, or fibrous-fascicled rts. Many
genera.

Bulbs.

1. Ornithogalum umbellatum, Stae-of-Bbthlehem. Scape
umbellate, fls. small, white, green outside. Syria. Sev. species. S.

Eur., S. Af., W. Asia. 2. Hyacinthus orientdlis, Hyacinth. Scape
and rather small racemose fls. fleshy ; fragrant. Bagdad. Many cul-

tivated varieties. 3. Allium, pungent. Lvs. grassy or iistular.

Scape umbelled ; fls. usually small. A. cernuum, lvs. grass-like ; um-
bel hd.-like, nodding ; fls. pink, handsome. Va., Ky., N. W. Several

other wild spec. A. Cepa, Onion, fls. white (bulb. Fig. 94) ; A. Schoe-

noprasum, Chive, fls. pink ; A. Ascalonicum, Eschall6t (Shall6t),
fls. purple ; these with fistulose lvs. ; A. Porrum, Leek, fls. white, with
pink stripes ; A. sativum, G-AKLic, fls. purple ; A. Mbly, Golden Gar-
lic, fls. large, yellow, these with flat lvs. All from E. Eur., Asia, Af.
A. mdgicum, MUy of Homer. 4. Scilla, Squill, Wild Hyacinth.
Scape racemose, fls. blue, hyacinth-like. Many lovely wild spe-
cies, Eur.; one in Am., S. Frdseri. Ohio, W. and S.-W. States. 5.

Urginea (Scilla) maritima, Sqcjill of pharmacy. Several spec.

;

Mediterranean States. 6, Muscari, Grape Hyacinth, fls. racemose,
grape-like, deep blue. Sev. spec. M. comosum. Feathered Hya-
cinth, fls. a panicled mass of abortive pedicles, bright blue. Medit.
States. 7. Lachenalia, lvs. lorate, often spotted, scape with a raceme
of pendulous vari-colored fls., yellow the chief tint. Sev. spec, S. Af.

Rts. fascicled, fleshy.

8. AnthSricum Lilidstrum, St. Bruno's Lily. Scape 1J° high,
with a few large white fragrant fls., each segment or petal with one
green dot. S. Eur. Other spec, S. Af , N. Holl.

Tribe 2. Aloineae.—Stamens as in Hyacinthinese. Fr. capsular,
rarely a berry (Sanseviera). Sds. compressed or angular or winged.
Testa membranous, pale ; or crustaceous, black. Ets. fibrous-fascicled,

often swollen. Stems often frutescent or arborescent.

1. Lomatophyllum, arborescent, stem crowned with long spiny-
sen-ate lvs. and axil., panicled fls. Sds. with black crustaceous testa.

Isle of Bourbon. 2. Aloe, arborescent, crowned with fleshy, spiny
lvs. (which yield the .medicine Aloes) and spiny spikes of flls. A.
dichotoma, Quiver-Trbe, often 90° high, 12° in circumference, 400°
round the extremity of the crown of lvs. Cape of Good Hope. Made
into quivers by natives. Many spec. S. Af., B. and W. Ind. 3.

Sanseviera, Bowstring Hemp. Stemless. Scape spicate, fls. yellow-
ish-green. Fr. a berry. Lvs. fleshy, lanceolate, 4° long ; leaf-fibre

made into bowstrings. Sev. spec. Guinea, Ind. 4. Tritoma (Kni-
pbbfia), Ebdhot-Poker (vile name, but expressive). Stemless. Lvs.
long, grass-like. Scape 4°-5° high , bearing a spike of large scarlet or

yellow fls. Fr. capsular. Sev. spec. Cape of Good Hope. 5. As-
pbddelus, Asphodel. Sacred to the dead among the ancient Greeks.

Stemless, lvs. long ; scape with racemes of large white fls. Many
species. S. Eur. A. dlbus. Kino's Spear, Fig. 56.

Tribe 3. Hemerocallidese.—Stamens on perianth. Fr. capsular.

Sds. more or less compressed ; testa membranous, usually pale. Tu-
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berous or fibrous rts. ; no bulb except in 2 last. 1. Hemerocillis,
Day-Lily. Lvs. grass-like

; scape with a few large yellow fls. Sev.
spec. Common. E. Eur., Asia. 2. Phbrmium tenax, only species,
New Zealand Flax. Lvs. sword-shaped, 6° long ; scape 16° high,
with branching spikes of orange-red fls. Lvs. yield the fibre which
gives the English name. New Z. 8. Agap&nthus. Lvs. linear. Scape
with a large 2-bracted umbel of large blue fls. Sev. spec. S. Af.
4. Poliinthes, Tttbekose. Ova. half-adh. Lvs. linear. Plower-stalk
few-leaved, 2°-4° high, bearing a spike of fragrant white fls. E. Ind.
Many double varieties. Fls. phosphorescent. 5. Funkia, Japan
Day-Lily. Lvs. large, ovate or cordate, petiolate, ribbed with cross-
venules. Scape racemose, fls. large, blue or white. Sds. winged ; sev.
spec. ; Japan, China. 6. Brodiaea. Bulb. Sev. spec. ; scape with
umbels of large blue or red fls. ; 3 stamens abortive. West N, Am. to
Cal. 7. Triteleia. Bulb. Scape with umbels of white or blue fls.,

rarely sol. Stamens all perfect. West N. Am., Chili. Sev. species.

Tribe 4. Tulipaceae.—Perianth segments distinct or coherent at
base. Stamens hypogynous or perigynous. Er. 'capsule, rarely a
berry. Sds. usually compressed. Testa pale brown, spongy or hard.
Bulbs ; or rarely arborescent, with fascicled rts. 1. Yucca. Fls. often

cf S^ $. Stem arborescent, l''-20° high, crowned with rigid pungent-
pointed sword-shaped lvs. and a compound panicle of large white or

whitish fls. Leaf-fibre used as hemp and fiax. Many fine species. N.
and S. Am. Y. filamentbsa, Adam's Needle, Beak-Gkass, Eye's
Thread. Leaf-margin bearing long threads. Stem l°-2° high. E.

Va., Ky., South. Y. gloriosa, coasts S. States. Y. aloifblia, Span-
ish Dagger, Dagger-Tree. Stem 8°-20° high. Lvs. serrulate. S.

Am., Mex., Tex.

Bulbs. Fls. often phosphorescent.

2. Calochbrtus. Lvs. rigid, ensiform. Stem leafy, with a raceme
of large showy fls. with the 3 outer divisions linear and calycine, the 3

inner large, bearded, richly colored, maculate. Pew species, Mex.,

Cal., N. W. Am. 3. Cyclobothra, similar, but with all the segments

bearded. Sev. spec, Mex. and Cal. ; some umbellate, resembling

4. Fritillaria, fl. divisions equal.
. F. Meledgris, Gttinba-Hbn Fl.

Leafy stem 1° high, fl. sol., terminal, chequered with blue, purple,

white. S. Eur. F. imperidlis, Crown Imperial, leafy stem, 2°-3°

high, large nodding orange-crimson fls. in an umbel under a terminal

tuft of lvs. ; segments of fl. each with a round gland at base. Asia.

6. Lilium, Lily. Stem leafy, bearing several large flowers with re-

curving divisions. Species considerable, mainly in northern hemi-
sphere. L. cdndidum, Common "White L., Anntinciation L. Pal-

estine, "the lilies of the field." Ova., Fig. 5; If., vert, sec. Fig. 232.

L. Mdrtagon, Turk's-Cap, fls. spotted, S. E. Eur. ; L. iigrinum, Ti-

ger L., China, Japan. Many fine foreign species, white and colored.

Native: Orange-red, spotted. L. carolinidnum, st. 3° high, S. ; L.
superbum, 7° high, paniculate. Can., Mid. and W. States ; 'L,.pHladHphi-

cuin, 2° high, fls. few, N. and W. ; not spotted. L. Catesbaei, 2° high,

fl. sol., red, 8. 6. Erythrbnium. Lvs. 2,.tongue-like, maculate, at base

of scape, which bears 1 large nodding fl. E. Dems-cdnis, Dog-tooth
Violet (misnomer). Fls. purple. Eur. E. ameriedna, fls. yellow.

U. S. 7. Tiilipa, Tulip. Stem 1-2-leaved, bearing 1 large erect fl.,



ENDOGENS. 33

with divisions slightly incurved, never spreading. Many fine species,

colors rich, varied. Eur., Asia.

Ord. 19. Ophiopogonaceae.—Fls. g , 6-merous. Ova. half-adh.

Stemless, tufted Herbs with grass-like Ivs. Scape with racemose small
fls. Sds. with fleshy testa. 2 gen. ; 1. Ophiop6gon, Serpent's
Beard. 2. Pelios4nthes, fls. with a corona. Ind., Japan.

Ord. 20. Aspidistracese.—Fls. g. Ova. free. Perianth 6-8-fld

;

sta. 6-8, on perianth ; stigma radiate. Fls. sol. or spiked, dull purple
or green. Fr. a berry. 3 gen. : 1. Aspidistra. 2. Tupistra. 3. Roh-
dea japonica, spilce of white fls. succeeded by showy berries. Japan.
The 2 remaining Alliances in this subdivision (Arum, Palm) are

called Spadiciferce—Spadix-bearing.

Arum Alliance.—Fls. small, 9 <"" diclinous, on a spadix or spike

(except in Lemnacese). Perianth divisions distinct, 2-seriate, or 0.

Fr. a berry, l-oo -seeded. Perisperm fleshy or floury : 21. Lemnacese.
22. Araceae. 23. Typhacese.

Ord. 21. Lemnaceae. Duckmeats.-—Fls. g . Perianth 0. Sta.

1-2. Ova. 1-celled. Herbs, consisting of minute green scales on stag-

nant water. Several genera ; cosmop. 1. Lemna. Several species.

2. W61ffia. Eur., S. Am. W. brasiliinsis. Can. to 111.

Ord. 22. Aracese. Arabs.—Fls. small, g or diclinous. Sta. few
or many. Perianth 0, or 4-5-6-8-merous, Spadix often colored. Fr.

a berry. Perisperm copious, disappearing at germination (0 in Sym-
plocarpus). Lvs. usually large, with cross-venules. Herbs, stemless,

or with erect or scandent stems. 2 Tribes.

Tribe 1. Aracese.—Fls. ^ {(^ $ in Arisaema), achlamydeous. . ?
on lower, (j^ on upper part of spadix. 1. Pistia. Spadix adnate to

Spatha. Aquatic ; tropical ponds ; floating. P. Stratibtes, Watbr-
Lettitce. S. C. to Fla. and La., W. Ind. 2. Cryptocoryne. Spadix
included and jointed to spatha by its top. Marshes, Asia.

A. Spadix free (rarely adnate), terminated by a naked appendage.

Herbs with thick or tuberous rhizome ; often acrid.

3. Arisaema. Fls. (^ $ . Sev. spec. Asia, America. A. Dracon-
iium, Green-Dragon. Lf. sol., with 11 pedate divisions; spadix

with long, tapering appendage, protruding, snake-like. Low grounds.

N. Am. A. triphpllum, Jack-in-the-Pulpit, Indian Turnip.
Lvs. trifoliate. Tubers acrid. U. S. 4. Dractoculus vulgaris,

(Arum Dracunculus). Handsome pedate lvs. and spotted stems. S.

Eur. 5. Arum. Several spec. Eur., Asia. A. maculdtum, CircKOO-

PiNT, Lords-and-Ladies, Friar's Cowl. Lvs. ovate-sagittate,

maculate, spatha green, spadix purple. Berries clustered, bright red.

Fig. 57. Gt. Brit. 6. Caladium. Lvs. large, sagittate, peltate, often

variegated. Many tropical species, both worlds. 7. Peltiindra vir-

ginica. Lvs. sagittate, long-petioled ; spatha green ; berries green,

enclosed in base of spatha ; edible. Shallow water. Mass. to Can.

8. Colocasia, Several species, tropics of both worlds. C. antiquorum.

Lvs. ovate-sagittate, 1°-h° long ; rhiz. furnishes Arrow-root. Asia, Af.

B. Spadix without naked appendage.

9. Richardia africdna. Trumpet Lily (miscalled Calla Lily). Lvs.

large, hastate, long-petioled ; spatha white, fragrant ; spadix yellow.

Cape of Good Hope. 10. Aglaon^ma, similar. Ind.
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Tribe 2, Callaces.—Pis. § or rp. Lvs. various. Herbs, rarely
aquatic, sometimes climbing, y Sections :

A. Perianth 0.

1. C&Ua. Marsh plants, creeping or floating. Lvs. entire, cordate

;

spatha colored. Sev. spec. Northern Eur. and Am. C. palustris,
herries red; small plant; wet bogs, N. Eng. to Penn. and W. 2.

Monstera. Climbing ; lvs. often perforated with holes. Berries

succulent, fused together ; edible. Species tropical American. M.de-
liciosa, .Mex. , has luscious fruits, with pineapple flavor.

B. Fls. with perianth.

3. Pothos. Climbing; stems cord-like, attaching themselves to

trees by adventitious rts. Lvs. petiolate, of various forms,—entire or
palmately lobed, often perforated. Pis. !^ , 6-merous ; spatha at length
reflexed. Sev. spec. ; cultivated for the foliage. Ind., China, Mada-
gascar, N. Holl. 4. Anthdrium (Pothos), Tail-Elowj£r. Similar
to Pothos (but ov. pend., anat.). Spadix long, tail-like. Central and
trop. Am. ; sev. spec. ; usually epiphytal in the forks of trees, and
climbing by adventitious rts. A. Scherzeridnum, Flamingo Plant.
Spadix twisted, spatha large, scarlet, on a tall peduncle; Costa Kica.

A. orndtmn, spadix purple, spatha white. A. Lindeni, lvs. satiny,

exquisitely tinted. S. Lasia. Creeping, spiny. Lvs. pinnately

divided; spadix sessile. Sev. spec. Ind. 6. Symploc&rpus /oeiidas,

only species, Skunk Cabbage. Stemless. Pis. § ,
4-merous. Spadix

globular. Spatha hooded, nearly sessile, with purple stripes. Berries

embedded in the enlarged spatha. Lvs. large, ovate, tufted, appearing
after the fetid fls. Swamps, etc.. Can., N. Eng., Mid. and W. States.

7. Or6ntium, Goldbn Cltib. Stemless Els, §, 4- and 6-merous,

yellow, covering the conical, long-stalked, yellow spadix. Berries

dry. Spatha 0. Lvs. elliptic or lanceolate, long-stalked. Species,

N. American aquatics. O. aquaticum, inundated spots, TJ. S. 8.

Gymnbstachys dnceps, only species. Pis. § , 4-merous. Stemless,

rhiz. thick. Lvs. grassy. Scape with a terminal cluster of spadices,

each with a short, leafy, keeled spatha. Berries succulent, blue.

E. Australia. 9. Acorus. Pis. g , 6-merous, green. Ehiz. long,

jointed, cane-like. Lvs. long, lanceolate. Plower-stalk a leaf like

the others, with a sessile spadix issuing from one edge half-way above

base of leaf. Aromatic. Northern hemisphere
;
ponds, wet places.

A. Calamus, Calamus Flag ; lvs. 2°-3° long. A. gramineus, much
smaller.

Ord. 23. Typhiceae. Cat-Tails.—Pis. fP on same spadix, (^ at

top. Perianth 0, or of scales or bristles. Stamens oo. Ova. 1-celled,

1-2-seeded. Pr. dry or drupaceous. Perisperm floury or fleshy. Lvs.

linear, long, entire. Rhiz. creeping. Tall, reed-like aquatic or marsh
Herbs.

QJ..
2 genera, cosmop. 1, Typha, Cat-Tail, Eeed-Macb,

Massette. Stem 3°-5° tall, terminated by the cylindric spadix. Lvs.
3°-4'' long. Cosmopolitan. T. latifblia, fls. continuous ; T. angusti-

fblia, of more slender habit, with a space between the (^ and ^ As.

Ponds, pools, Eur., Can., U. S. 2. Spargdnium, Bur-Keed. Pis.

in dense heads at intervals along the spadix. Some species small,

floating. Cosmopolitan. S. eurycdrpum, 3°-5° high, rooted. S.

simplex, S. minimum, smaller, sometimes floating. U. S.
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Palm Alliance. Fls. diclinous. Perianth 6-merous, 2-seriate (4-

merous in Cyclanthus), orO. Stamens 00. Spadix simple or branched.

Spatha various, or 0. Fr. a 1- rarely 2- or 00-seeded drupe or berry.

Large Herbs, Shrubs, or Trees ; with flabellate or pinnately divided,

rarely simple, Ivs. . 84. Pandanaces. 88. Palmacese.
Ord. 84. Pandanacese.—JFls. small. Perianth 0, except in Cyclan-

thus. Stamens a>, sometimes grouped. Pr. a 1-seeded drupe or 00-

seeded berry. Perisperm copious ; fleshy, cartilaginous, or horny.

Large Herba, Shrubs, or Trees. 1, Pandanus, Sckbw-pinb.
jJ* $.

Branching trees or large shrubs ; Ivs. ensiform, prickly, in screw-like

spirals crowning the stems. ^ spadix branched; flowers fragrant;

spatha phosphorescent (see Lesson XXXII., 405). $ spadix simple;

ova. l-celled, 1-seeded. Pr. of closely-cohering clusters of fibrous

drupes ; endocarp bony. 30 species, often with large aerial roots.

Asia, Pacific and Indian islands, W. Af., N. Australia.

2. Freycinetia, only genus ; sev. spec. Malaysia, Pacific Islands.

Fls. (j^ 9 § • Perianth 0. Spatha yellow or red. Spadix globose or

oblong. Pr. a berry, 00-seeded. Lvs. narrow, spiny. Large Herbs
or Trees, erect or climbing. 3. Cycldnthus. Pis. J^ ; spadix cylin-

dric-oblong, the 2 sexes in alternate spiral bands around it ; fragrant.

Spatha 4-leaved. Stem contracted, lvs. fan-shaped, 2-cleft. Sev.

spec. S. Am. 4. Carludovica. Pis. ^, disposed in spiral squares

on a cylindric-oblong spadix
;
spatha 2-leaved. 9 perianth of 4 scales,

each with 4 long tail-like staminodes ; stigma cross-like. Lvs. stifl',

plaited, deeply 2-5-fid. Stems often climbing; aeiial rts. rope-like.

C palmata, a stemless species, with lvs. 4° in diam., on stalks 6°-14°

long; lvs. furnish the fine straw for Panama hats. All the species

tropical Am. 5. Nipa frwtieans, only spec. Pis. ^, on a branched
spadix

; (^ with 3 sepals, 3 petals, 8 stamens, in the lateral branches
;

9 without perianth, in the terminal hd. of the spadix. Spatha poly-

phyllous. Ova. with 3 distinct carpejs. Pr. a head of drupes ; sds.

germinating in it. Trunk thick, short, spongy ; crowned with pin-

natisect lvs. 20° long. Coasts in Indian seas. Possil in Tertiary at

the mouth of the Thames. Allied genus, 6. Phyt61ephas mcicro-

cdrpa, IvoKY-NuT Palm. (^ 9 Perianth divisions 2-seriate, un-
equal. (^ fls. with many fragrant stamens> on a fleshy simple spadix
4° long, spatha 4-5-leaved. 9 A^- ^ °i' '^> white, on a very short spadix,

spatha 1-leaved. Drupes 6 or 7, aggregated in a hd., each drupe with
6-9 large sds., the Ivory Nuts of commerce. 9 trunk creeping; (^
erect ; crowned with long pinnatifid lvs. Northern parts of S. Am.

Ord. 2S. Palmaceae.—Pis. small, diclinous, rarely 9 (CSrypha,
Sabal). Infl. axillarj'. Perianth of 6 2-seriate segments. Sta. 6,

rarely 3 or multiples of 3. Ova. 3, rarely l-celled, or of 3 separate

carpels. Styles short, free, or connate. Pr. various, 1-3-celled. Sds.

large. Emb. minute, peripheric. Perisperm fleshy or horny (central

portion milky in Cocoa-nut). Spadix usually branched. Spatha
herbaceous or woody, 1-leaved (2-leaved in Wettinia), or of several

bracts. Lvs. various, folded in vernation. Perennial woody plants,

with short or tall stems, crowned with leaves. Primary rt. decaying

early ; replaced by adventitious rts. which pierce the bowl-shaped base

of the stem and remain more or less above ground, often raising and
supporting the stem (" like the shrouds of a ship."

—

Hooker). Trop-
ical, both hemispheres; preferring (except Phoenix) moist regions.
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The most useful Order next to the Grasses. Many gen. ; 1000 species,
all helpful to man. 5 Tribes.

Tribe 1. Cocoineae.—Fls. ^ ov ^ 9- Spadix enclosed in the
spatha. Fr. a drupe; sarcocarp fihrous or oily; endooarp woody,
marked with 3 scars, of which 1 corresponds to the emb. ; sd. oily or
milky. Lvs. pinnate, large. Trees. Many genera.

^ 1. Elaeis, Oil-Palm. ^ Q . Drupe with yellow, oily sarcocarp.
2 species. E. guineensis, Oil-Palm ; trunk thick, 30° high. Drupes
1^' long, in dense hds. 2° long and 2^° in circumf.

; Guinea. Am.
species creeping. 2. Attalea. Drupes in large clustere, 3-eelled, 3-
seeded. Sev. spec. ; valuable. Trop. Am. A. funifera, Coquilla-
NUT P. Sds. 4' long, hard, brown ; used in turnery. Leaf-stalk
furnishes strong fibre. Brazil. 3. Astrocaryum, Star-seed P. Pis.

(P. Sarcocarp opening into 6 stellate parts,—hence the generic name.
Stemless, or lofty trees. "Whole plant spiny, especially the handsome
spatha. Trop. S. Am. 4. Cocos. Pis. ^. Drupe large ; sarcocarp
fibrous, endocarp bony, 1-seeded. 12 species, all handsome trees with
large lvs. C. nucifera, Cocoa-nut P. ; trunk 2° in diam., 60°-I00°
high. Lvs. 18°-20° long, feathery, curving. Tropics, both worlds.

Tribe 2. Coryphinese.—Pis. ^ ? or "g
. Spatha rarely perfect.

Pr. a berry. Lvs. palmate-flabellate, rarely pinnate. Trees, or
stemless.

1. Phoenix, w^ $. Lvs. pinnate, feathery. Berry 1-seeded. 12
species, low or tall trees, of S. E. Af., N. Af., and tropical Asia. P.
dactylifera, Datb-Palm, Desert-Palm. 60°-125° high. Mediter-
ranean States. The "palm of victory." Frontispiece, D. 2. Sabal.
Fls. § , white. Lvs. flabellate, plaited. Berry dark green. 8 or 9 species.

W. Ind. and Southern U. S. S. Palmetto, Palmetto. Only tree of the
genus ; wood valuable. S. Cai'.,Fla., W. Ind. 3. Chamaerops. Pis.

§ or diclinous. Lvs. flabellate. 12 species, N. Asia, Af., Am., S.

Eur. ; dwarf or low trees, never more than 30° high. Fr. an olive-like

1-seeded berry. C. serruldia, Saw-Palmbtto ; C. Hpsiriio, Blue
Palmetto, both called Latanies by the Creoles. Gulf States. 4.

Corypha. Pis. § . Pr. a 1-seeded berry. Lvs. flabellate, plaited

;

5 species, nearly all tall trees ; trop. Asia. C. umbraculifera, Tali-
pot Palm, 70° high, crowned with gigantic prickly-stalked lvs. ; each

If, when fully expanded, forming a fan 13° in diameter with a fringe

of double points. Carried as fans before pereons of rank. Ceylon,

Malabar.
Tribe 3. Borassineae.—Pis. usually (^ 9 ^^- ^ drupe, rarely a

berry. Spath as woody or fibrous, sometimes imperfect. Lvs. palmate-
flabellate or pinnate. Trees.

1. Latania. (^ $. Drupe 3-seeded, size of a small apple, edible.

Lvs. palmate-flabellate. L. Gommersonii, 30° high, Bourbon, Mau-
ritius. 2. H3rpha6ne. (^ ?. Drupe 1-seeded, size of an orange,

with smooth, brown, polished skin and mealy sarcocarp. Lvs. pal-

mate-flabellate. Stem branching when old. H. thebdica, DouM P.,

Gingerbread P., 30° high ; drupes in long clusters, each cluster with
1-2-hundred drupes; sarcocarp with taste of gingerbread, edible. Egypt,
Nubia, Abyssinia, Arabia. 3. Lodoicea seychelldrum, only spec.
Double Cocoa-nut P., Sea Cocoa-nut P., Solomon's Cocoa-nut
^- cf ? • C? *''^^s ^^° ^'g^ i 9 t''^* shorter. Lvs. palmate-flabel-

late, 20° long, 12° wide, crowning the top. Fr. a thick fibrous husk,
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containing 1, 2, or 3 immense nuts, resembling cocoa-nuts, but each
divided half-way down into 2 lobes, thus seeming double. Trees
bloom at the age of 30 years

; J* fls. in spadices 5° long
; $ fls. on a

long, zigzag spadix, maturing 5-11 nuts averaging 40 lbs. each.

Fruit requires 10 years to mature ; its perisperm, jelly-lilie for the first

five years, is horny when ripe. The root-system, with stem-bowl, etc.,

is surprisingly developed, giving the tree great play amidst gales.

Found only in the Seychelle Islands, which were not discovered by
Europeans until 1743. The nuts, found fioating at sea centuries before,

had given rise to a thousand legends, and fabulous virtues were ascribed

to them. Lvs. are manufactured into exquisitely fine baskets, etc., and
for this traffic the trees are liliely to become extinct. 4. Bor^ssus.

(J 9 Drupe as large as a child's head, 3-seeded, edible. Lvs. pal-

mate-flabellate, immense. 2 species ; B. flabellifdrtnis, Fai,uyra P.,

Toddy P. ; trop. Asia ; 60°-100° high ; Palm-wine (Toddy) furnished

by the spatha (though obtained from other geAera) ; B. cethibpicum,

Central Af. ; trunk bulging at the middle of its height.

Tribe 4. Calamese.—Fls. usually diclinous. Fr. a berry with
imb. scales. Lvs. pinnate, or palmate-flabellate, with a hooked
appendage. Sarmentose or arborescent.

1. Sagus, Sago P. Lvs. pinnate. Infl. terminal. Trees, mono-
carpic ; flowering at the age of 15-20 years, requiring 3 years to ripen

their fruit, then dying. Sago is furnished by the pith, the trees being
felled just before flowering. S. laevis, 30°-50° high, lvs. smooth

;

S. Rumphii, smaller ; lvs. spiny ; Moluccas. 2. Calamus, Kattan
P. ; usually climbing. Lvs. pinnate, often ending in a long append-
age, armed with hooks, by which the stems climb; stems reed-like,

jointed, often 250° long ; manufactured into canes, chair-bottoms, etc.

80 species, a few low shrubs or small trees. Malaysia, Ind., 2 in

Atistralia, 1 in Af. C. Rotdng, is the typical Rattan. Ind.
Tribe S. Arecineae.

—

^ or (^ 5. Spatha 00-leaved, rarely 1-

leaved, very rarely 0. Fr. deeply 3-lobed, berry or drupe. Lvs.
pinnate, pinnatifld, or 2-pinnate. Trees or shrubs.

1, Caryota. Lvs. 2-pinnate, pinnules the shape of a scalene triangle,

broad and jagged at top. Monocarpic, like Sagus, but longer-lived.

Infl. axillary. Spadices branching, drooping, like horsetails ; lowest
flowering first. Fr. a berry. 9 species, handsome trees, E. Ind. and
Islands. C. Hrens, 60° high ; lvs. 20° long, 12° broad ; spadices 10°-
18° long. 2. Oreodbxa. Lvs. pinnate. 6 species, all fine trees, W.
Ind., trop. Am. ; O. olerdeea, Cabbage P., 100°-170° high; leaf-bud
cabbage-like in form ; delicious, but the young trees die after it is cut.

"Woody leaf-stalks made into cradles by negroes. Spatha double,

woody. W. Ind. 3. Saguerus. Lvs. pinnate. Infl. like horsetails.

Few species, tallest 40° high. Ind. Archipelago. S. sacchdrifer,

Arenga p.. Toddy P. ; spatha yields Toddy, made into sugar. 4.

Ceroxylon. Lvs. pinnate, 20° long. Fr. a berry. 3 species, all

noble trees of great height, S. Am. ; C. andicola, Wax P. ; stem
bulging towards the top ; exuding a valuable wax. New Granada,
elevated regions almost to snow-line. 5. Iriartea. Lvs. pinnate, large

;

pinnse trapezoid, jagged on one side ; spatha 00-leaved. Fr. a drupe,

1-seeded. 5 species, 60°-100° high, elevated on a conical mass of

spiny adventitious rts. Peru, Brazil. 6. Wettinia. (^ $. Lvs.

plnnatisect, segments truncate and erose at apex. Infl. axillary.
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Spatha 2-leayed. Pr. a dry 1-seeded terry. Stem 30°-40° high, on
stilt-like, spiny adventitious roots. '2 species : W. angusta, W.
maynensis ; eastern slope of Andes, 3500° above sea-level. 7. Arfeca.
Lys. pinnate. Pis. J3 ; spatha double. Fr. a 1-seeded drupe, with
fibrous rind ; sd. with ruminated perisperm. 2 species. A. C&techu,
Betel-nut P. Drupe red, as large as a hen's egg. Sd. as large as a
nutmeg

; cut into small bits, which are rolled up with lime in leaves of
Betel Pepper and chewed as tobacco. Pis. very fragrant. Warmer
parts of Asia. A. Dicksoni, wild in Malabar; sds. used in the same
way.

Subdivision 2—Ova. apocarpous ; reduced to 1 carpel in some
Kaiadaceae. Flowers rarely on a spadix.
Pondwreed Alliance.—Fls. g or diclinous. Perianth of 3-4-6 seg-

ments, or 0. Stamens 1-6. Perisperm 0. Emb. often curved or
hooked. Aquatics; submerged or floating: 86. Naiadacese. 27.
Alismacese.

Ord. 26. Naiadaceae. Pondwekds.—Herbs, ann. or perenn. Fr. a
berry or utricle. 1, Najas. J*?. Perianth 0. (f fl. of 1 stamen

;

9 fl. of 1 ovary with 2-4 stigmas. Fr. a nut. Emb. a macropod. 8
species, both worlds; all submerged, small; Ivs. narrow, opp., or
whorled. 2. Zostfera. Fls. of Najas; pollen confervoid (see Lesson
XXIII., 271). Lvs. ribbon-like, colored. 2 species, marine, cosmop.
Z. marina, Seawkack, Grass-wrack; lvs. several ft. long, Y wide.
Social ; shallow water, sea^coasts. 3. Ouvirandra. Sepals 2-3. Sta.

6. Ovaries 3-4. Scape with a 2-5-furcate spike. Ets. tuberculate,

lvs. submerged. 5 species. Ind.,Af. O. /ewesirdZis, Lattice-Lea^,
"Water-Yam. Lf. 1° long,'3' wide, latticed. Spike 2-furcate. Ehiz.

edible. Madagascar. Fig. 231. 4. Potamogeton. Fls. g , 4-

merous. Emb. variously curved. Lvs. various. Many spec, sub-

merged or floating. Cosmop., in ponds, canals, etc. P.perfolidtum^
PoNDWEED ; fls. purple, lvs. orbicular, ovate, or lanceolate. Emb.
curved. Fig. 190, A.

Ord. 27. Alismacese. Water-Plantains.—Fls. ij or diclinous;

parts distinct and free. Perianth segments 2-seriate ; 3 sepals, 3

petals ; stamens 6-qo , ovai-ies 3-oo . 1. Trigldchin, Arrow-Grass.
Fls. ^ ,

greenish, racemed. Emb. straight. Lvs. cylindric, fleshy.

Several spec. ; marshes, salt or fresh. N. Y. to Wis., N". 2. Alisma.
Pis. §, petals white, lilac, or rose-colored; small. Several spec,

cosmop. A. PZania^'o, Water-Plantain ; lvs. ribbed, large, jointed.

Compound panicle l°-2° long. Shallow water. 3. Sagittaria, Arrow-
head. Fls. of Alisma, but cP> (^ ? <''" C? $ ? i

"with stamens and
ovaries oo. Lvs. various, sometimes sagittate. Fls. usually whorled
in 3s on a tall scape, (^ fls. at top. 15 species, trop. and temp, regions,

both worlds. Several in U. S. 4. Limndcharis. Fls. g . Lvs.

cordate, small
;
petals yellow, large ; fls. proliferous. Few spec.

;
pools,

S. Am. 5. Bvitomus. Fls. g . Petals colored. Stamens and ovaries

some multiple of 3. Ovules with dissepimenlal placentation. Lvs.

linear. The most highly differentiated of Endogens ; see Lesson X.,

88, 91. B. umbelldtus, Flowering Eush. Lvs. 2°-3° long, some-
times striped. Scape 6°-7° high, bearing an umbel of rose-colored fls.

Handsome. Borders of brooks, ponds, lakes, Eur., Asia. Fls., Fig.

58; carpel, trans, sec, Fig. 179, C.

Ord. 28. Triurideae.—AflSnities obscure. Fls. jf or J> ? ; 2-
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merous or 3-merous. Style lateral or tasal ; sd. minute ; emb. ob-
scure

;
perisperm dense. Minute, slender, leafless, white, discolored

herbs, on mossy banks and dead Ivs., tropical forests of Asia and Am.
4 gen. : 1. Sciaphila, Asia. 2. Soridium. 3. Hexuris (perianth lobes

6-tailed). 4. Triuris, 3-tailed, America.
Division 2.—Ovary adherent (free in some Bromeliacese and Haemo-

doracese). No subdivisions.

Ord. 89. Hydrocharideae. Peogbits.—(Closely allied to Pond-
weed Alliance ; thus making a continuous chain from the most simple
(Najas) to the most complex (Hydrocharis) of Endogens. But in

Hydrocharis the ovary is adherent and syncarpous.) Fls. qj* 9i rarely

§ . Perianth of 6 segments, 2-seriate, inner series petaloid. Stamens
and stigmas 3, or a multiple of 3. Pr. submerged, fleshy, 1-celled,

00-seeded ; testa elegantly clothed with cylindric cells. Perisperm 0.

Aquatic Herbs, submerged or floating ; rhiz. edible. 3 Tribes ; types

only given here. 1. Hydrocharis Mbrsus^dnce, Frogbit. ^ $.
Pis. white, sol., pedicelled; Ivs. ensiform, petiolate. Elegant little

floating plants ; ditches, ponds, backwaters. Eur. 2. Vallisneria
spiralis, &SL-Qr-B,ASS. J*?. Described, Lesson XXXIII., 418; Fig.
244. Z. AnkcTaaris canadense. Polygamo-dioscious ; Ivs. linear, opp.,

or whorled on the elongated branching stems. Submerged ; habit

of Vallisneria. Common, U. S. ; naturalized in Gt. Brit., and there

troublesome.
Ord. 30. DioscoreaceEe, Yams.—(^ $. Fls. racemed. Peren-

nial Herbs or Undershrubs, stem twining ; resembling Smilax in fls., fr.,

and If. j but with herbaceous perianth ; ova. adh. , fr. a caps. , rarely a

berry, and Ivs. sometimes opp. Perisperm copious, dense. Khiz. or

root thick, fleshy, edible ; deeply subterranean ; sometimes epigeal

(Testudinaria). 7 gen., 160 spec, chiefly in southern tropical regions.

1. Testudinaria, rhiz. epigeal. 2 species, Cape of Good Hope. T.
elephdntipes, Elbphant-Foot, Hottkntot-Brbad, ToRTOiSE-PLAifT

;

rhiz. huge, with cracked bark, resembling the foot of an elephant, or

the back of a tortoise ; bearing many stems. 40° high. Ornamental.
Fr. capsular. 2. Dioscorea, Yam. Lvs. usually alt., sometimes opp.

;

fr. capsular, 3-oelled. 150 species. Am., Asia, 12 in Af., 4 in Australia;

producing the Yams of commerce,—white, pink, pui-ple, or black,

according to species, and often weighing 40 lbs. D. saima, E. Ind.,

cultivated in S. States ; lvs. opp., 9-13-nerved, handsome ; badly drawn
In Pig. 89. D. Batatas (japoniea), Chikesb Y. ; rts. deeply subt.,

edible; lvs. opp., with bulbs in the axils. Ornamental. D. mllosa,

Wild Y. ; rhiz. knotty. Common, S. States. 3. Rayana (Rajana) ;

similar, but caps. 1-celled. West Ind. 4. Tamus ; similar, but fr. a
berry. 2 spec. ; T. communis, Black Bryony, ttt. Brit. ; T. cretiea,

lvs. 3-lobed ; Greece and Archipelago.
Narcissus Alliance.—Fls. § . Perianth reg. or irreg., segments

2-seriate. Ova. 3-celled. Fr. a caps., sometimes a berry. Perisperm
copious, fleshy, or horny. 31. Velloziaceae. 32. Hsemodoraceae. 33,

Amaryilidaceae. 34. Iridacese.

Ord. 31. Velloziaceae.—Fls. g, 6-merous, reg., large, sol. on a
scape, handsome. Fr. a caps. ; emb. extruded. Lvs. long, linear.

Stem resinous, dichotomously branched, 2°-12° high, lvs. crowning
the branches. 2 gen. : 1. Vellozia, fls. white, blue, violet. Sev.

spec, chiefly in Brazil, but found in Madagascar, Arabia, Abyssinia.
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2. Barbac^nia, fls. purple or red. ]2 spec, some very showy. Hot
mt. regions of Brazil ; Guiana.

Ord. 33, Haemodoraceae. Bloodroots.—Fls. 8, 6-merous,' woolly

,

or scurfy, white or yellow
;
panicled or corymbed. Pr. a caps. ; sds.

strophiolate. Emb. barely included. Kts. fibrous-fascicled, sometimes
red. Lvs. ensiform. 8 or 10 gen. .Q|.. Chiefly in S. hemisphere.
1. Hsemodorum paniculdtum, Bloodboot ; rts. edible. S. Af. 2.
Loph'iola (Conostylis), Ckbst-Flowbr. Ova. adh. only at base.
Scape cymose-panicled ; fls. yellowish. L. aurea, IS. 3. to Va. 3.

Lachn&nthes Unetbria, Kbd-Root. Rt. red ; stem leafy, with a cyme
of woolly, yellowish fls. Rhode Island, N. J., S.

Ord. 33. Amaryllidaceae.—Fls. g , 6-merous, reg. or irreg., sol.,

umbellate or spiked; perianth often with a crown in the throat;
stamens 6, on an epigynous disk, or on the perianth throat or crown.
Pr. a capsule or berry. Emb. included. Perennial Serbs, usually
stemless, bulbous, with fibrous roots; rarely caulescent, long-lived,
with fascicled roots. Lvs. ensiform or linear. 2 Sections

:

A. Caulescent. Rts. fascicled.

1. Fourcroya. Stem massive, 10°-40° high, crowned with long
leaves and producing an immense panicle of large fls. Monocarpic.
See Lesson XV., 162. Many spec. S. Am., W. Ind., Mex., Mada-
§ascar. 2, Agave. Lvs. radical, massive, fleshy, spiny-toothed,
cape large, tall, terminating in a panicle with horizontal branches,

or in a simple spike of fls. Monocai'pic. Several species. U. S.,

Mex., S. A. A. americdna, Centtjry Plant, American Aloe,
gigantic ; Fig. 115. Lf.-flbre made into ropes. Mex., S. A. A.
i)t?-5fi«!co, much smaller, shorter-lived. Va., 111., and S. 3, Dory&n-
thes excSlsa. Radical lvs. broadly ensiform, tufted, spreading; stem
20° high, with shorter lvs., and terminated by a large compound hd.

of large crimson fls. emerging from immense crimson bracts. K.
Holl. 4. Bomarea SalsUla, stem twining, with smooth lvs. and um-
bels of purple fls. J inch long, with an eye-like spot on each of the 3

inner segments. Sev. spec; al-1 of S. Am., W. Ind., Mex. S. Al-
stroem^ria, LiLY-or-THE-lNCAS ; similar, but weak and straggling

;

fls. richly colored, spotted. Sev. spec S. Am.

B. Acaulescent. Bulb; scape and lvs. issuingfrom it.

Perianth with a corona, to which the stamens are adnate by their

filaments. 1. Narcissus. Stamens included in corona. Many species.

Old World. N. joocfeMs, Poet's N. ; 1-flowered. N. Ji/Zorws, Prim-
rose-Peerless ; 2-flowered. N. Tazz6ita, fls. numerous in an umbel.
Boll, fl. plan. Fig. 202, A, B. N. Jonquilla, Jonquil ; fls. 2-5, small,

fragrant. N. Pseudo-Narcissus, Daitodil; 1-flowered, fl. large, often

double. 2. Pancratium. Corona 12-tootbed, conspicuous ; filaments

projecting; fls. large, white, handsome, fragrant, umbelled on a

tall scape
;
perianth tube slendet ; divisions long, narrow. Sds. with

corm-like testa. Many species. Syria, Arabia, S. Bur., N. Af.,

Southern U. S. P. maritimum, P. roidium, P. corondrium. S. States.

3. Bticharis. Lvs. broadly elliptic, long-stalked. Corona large, bell-

shaped, the 6 stamens on its margin each with a lateral tooth at base.
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Pis. large, white, fragrant, nodding in an umtel on a tall scape. Pew
species. S. Am.

Perianth without a corona ; stamens on perianth, or on an epigynous
disk. 1. Hxmdnthus, BLOOD-rLOWER. Pr. a berry. Lvs. few,

sheathing at base Scape short, terminating in an umbel of many
crowded red or white flowers, usually with a many-leaved spatha, of

which the leaflets are erect, colored, and much longer than the flowers.

Pew species. Trop. and S. Af. H. multiflbrus, Pig. 59. 2. Crinum.
Perianth tube long, slender ; divisions long, narrow, spreading ; sta-

mens long. Scape with few or many large flowers in an umbelled
head. Lvs. lorate. Numerous species, Asia, Australia, S. Af., trop.

Am. C. amabile, bulb huge, epigeal, pyramidal ; lvs. erect, 3°-6°

long, 3'-6' wide in the centre. Scape 3°-i° high, bearing an umbel of

20-30 fragrant, rosy fls. ; tube of perianth 6' long, lanceolate divisions

6' long. Sumatra. C. americdnum, bulb globular, scape 2° high,

with 2-4 large fragrant fls., of which the perianth divisions are white,

shorter than the green tube. Banlts of streams, and swamps, Texas.

3. Amaryllis. Perianth tube short, ribbed ; 3 petaline filaments in-

serted at base of the segments ; 3 sepaliTie ones on mouth of tube.

Scape with an umbel of many large-stalked fls. ; blooming in autumn
before the lvs. A. Belladonna, Belladonna Lily. Scape 1J° high

;

fls. large, rose pencilled with red. Cape of Good Hope. Most of the

fine species formerly included here are now distributed in 4. Bruns-
vigia, purple, S. Af. ; 5. Hippedstrum, Kniqht's-Star Lily, crim-
son, scarlet, orange, with a green or white central star, S. Asia and
W. Ind. ; 6. Sprekelia, St. James Lily, red, S. Am. ; 7. OporAn-
thus, yellow, small, S. Eur. ; 8. Vallota, purple. 9. Zephyrinthes.
Dwarf, with 1-2 large, delicate, pink or white fls. on a scape; lvs.- and
fls. in spring. Several species. N. and S. Am., "W. Ind. Z. Ata-
mdseo, Atamasco Lily, Va., S. and W. ; low grounds. 10. Nerine.
Pilaments of stamens cohering by their dilated bases. Scape with an
umbel of large scarlet, rose, or pale-pink fls., appearing before the lvs.

Several species. S. Af. N. sarniensis, Guernsey Lily, fls. pale

rose. Wild on the island of Guernsey, where the bulbs were drifted

ashore with the fragments of a lost ship. 11. Leucojum, Snowelake.
Stamens on an epigynous disk at the base of the 6-parted perianth.

.

Scape spathaoeous, with 1-7 small white fls. on nodding pedicels. Pew
species. Eur. 12. Galinthus, Snowdrop ; stamens similar to last

;

scape with a solitary nodding small white fl., inner segments shorter

than outer. Pew species. Eur. 13. Hypoxys. Bulb (or Corm)
solid. Stamens as in 11 and 12. Perianth 6-parted nearly to ovary,

spreading. Pew species. Cape of Good Hope. 2 in America. H.
ereeta, Star-Grass. Scape 3'-8' high, with a few yellow fls. J inch

broad. Meadows, Can. and U. S. H.. JiHf olia, 2-flowered, fls. larger.

Sands, Ga., Pla.

Ord. 34. Iridacex. Irids.—Pis. ^ , 6-merous, 2-seriate. Stigmas
3. Sta. 3. Pr. a 8-celled capsule. Emb., included. Perennial Herbs,
with tuberous or bulbous rhizome, rarely with fibrous roots. Lvs.
equitant ; ensiform or linear. 5 Sections

:

A. Spatha 2-valved. Stigmas linear (except Crocus). Pilaments

of stamens free. 1. Crocus. Pis. and linear lvs. from the corm.

Perianth with long tube; stigmas dilated. Many fine species. Old
"World. C. vernus, Spring Crocits, white, violet, purple, or with
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mixed colors
I

its varieties are C. libteus, C. Susidnus, Tellow-
Liiocus. C. sativus, Saffron-Ceoous, autumnal ; violet, purple,
tragrant. The long orange-red stigmas are the Saffron of commerce.
2. ^la. Bulb tuberous. Stem with spikes of large showy fls.

j
peri-

^ A w ^^^"^®''' border 6-parted, wheel-like. Sev. spec. Cape of
triwd Hope. I. viridiflbra, fls. sea-green, with black markings.

B. Spatha 2-valved. Stigmas simple or involute-filiform. Fila^
ments connate throughout. 1. Hydrotaenia Meledgris, only spec.
Bulbous. A small horn between each of the 2-branched stigmas.
Perianth bell-shaped, purple, spotted, its inner segments clawed, and
marked with a glittering, crystal-like, triangular zone. Scape tall ; fls.

umbelled, nodding on long pedicles. Mex. 2, Nem&stylis (Nemos-
tylis) ccelestina, only spec. Bulbous. Stigmas branching, thread-
like, fls. blue, handsome ; stem 2° high. Pine barrens, S. 3. Sisy-
rinchium, Hog-Snout Grass. Et. fibrous. Stigmas simple. The
2-loaved spatha resembles a hog's snout. Species in New World, N.
Holland, 1 in Ireland. Pis. small, Ivs. grass-like. S. bermudidna,
Blttb-kykd Grass. Stems 2-winged, 1° high, with puiple or white
wheel-shaped fls., umbelled aifll nodding. U.S. i. Tigiiiisi pavbnia,
Tiger Flower, Peacock Lily. Bulbous. Stem 2° high, with a few
showy fls. 5'-6' wide, yellow or red, the centre dark and spotted with
crimson or purple. Mexico. 6. Schizostylis coccinea, only species.
Tuberous. Stems 3° high, bearing a spike of crimson fls. 2' wide ; tube
narrow, lobes wide-spread. S. Af

C. Spatha 2-oo-valved. Stigmas dilated. Filaments connate at

base. 1. Pard4nthus sinensis, Blackberry Lily. Ehizome with
leafy branching stem 3°-4° high, bearing orange-yellow fls. mottled
with red or purple

;
perianth 6-parted, rotate, 2^' wide. Capsule-valves

deciduous, exposing the fleshy blackberry-like sds. China. Other
species, Ind., Japan.
D. Spatha t»-valved. Stigmas petaloid. Filaments connate at

base, or free. 1. Iris, Flag, Flower-db-Luce, Fleur-be-Lis.
Ehizome fleshy, prostrate ; rarely bulb ; Ivs. ensiform ; stem 1-several-

flowered, low or tall ; colors various. Perianth tube short, or prolonged
and adnate to style ; limb 6-parted, outer divisions reflexed, and usually

bearded at base. Many species, all beautiful. S. Eur., N. Asia, N.
Af., N. Am. I. florenflna, Florentine Plowbr-de-Lucb (badge of

the city of Florence, Italy). Stem with several large white fragrant

fls. Ehiz. violet-scented
I
the Orrjs-r-ooi of pharmacy. 1. germdnica,

taller, fls. large, violet color, scentless ; fl. plan. Fig. 63, B ; If. stomata.

Pig. 233; St., vert, sec. Fig. 223. I. Pseuddcorus, fls. yellow, beard-

less. S.Eur. I. joersico, dwarf ; bulb-like tuber ; nearly stemless ; fl.

sol., beardless, blue mottled with purple, fragrant. Persia. Wild Am.
species, rhizome creeping, fls. beardless : I. verna, Dwarf I., fls. blue.

Va , Ky., S. I. cristdia, larger, fls. crested. Alleghenies. I. vir-

ginica, fls. blue. Mass. to N. J. I. versicolor-, larger, fls. blue, varie-

gated. Can., U. S. I. hexdgona, fls. deep blue, variegated, crested.

S., near coast. I. cuprea, fls. copper-color. S. and W. I. tripetala,

inner divisions minute, fls. blue -variegated with yellow and purple.

S., swamps. S. Xiphion, like Iris, but bulbous. Many fine species.

Medit. States, Abyssinia. 3. Moraea. Many handsome species ; near

Iris, but stigmas bifid or multifld. Fls. brilliantly colored, fragrant.

S. Af.
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E. Spatha 2-valved. Stigmas filiform. Filaments free, unequal
1. Gladiolus, Swokd-Flaq. Corm fleshy ; stem erect, tall, bearing a,

spike of showy, irregular fls. Many, fine species. S. Af. , Medit. States.

G. psitiacinus, tall ; fls. large, yellow and scarlet ; var. Gandavensis,

in gardens. Cape of Good Hope ; G. cardindlis, fls. scarlet. Cape ; G.
bldndus, fls. rose and white, Cape ; G. byzantinus, G. communis, fls.

white or rose, S. Eur. 2. Tritonia. 3. Sparixis, Watsonia, fine

Cape species, once included in Ixia.

T^cca Alliance.—Fls. g , reg.
;
perianth 6-lohed. Stamens 5 or 6,

on perianth tube, anthers separate. Ova. 1-3-celled ; fr. a capsule or

berry. Sds. minute, perisperm 0; or large, with perisperm. Herbs,
ann. or perenn. 35. Tacc^ceae. 36. Burmanniaceae.

Ord. 35. Taccacese.-^Perennial, steraless. Khiz. tuberous, edible

;

Ivs. broad ;. entire, or palmisect, pinnatifld. Scape crowned with an
involucrate umbel of long, pedicelled, drooping fls., mixed with long,

abortive pedicels. Fr. a berry. Emb. minute, included in perisperm.

2 gen. : 1. T4cca, fls. green or brown. 7 species. Trop. Am., Af., In-
dian and Paciflc islands. Scapes furnish a fine straw, wrought into

hats, crowns, etc., by the Tahitians. 2. Aticcia, Ivs. entire. Few
species. Ind., Malaysia. A. cristdia (miscalled T4cca integrifUia).

Scape, involucre, and fls. purple
;

perianth tube 6-angled ; limb
reflexed.

Ord. 36. Burtnanniacese.—Ann. or perenn. ; stem weak ; often
parasitic, discolored, rarely green and leaf}'. Scape with a cyme of
2— Qo-bActeate fls., various in color. Fr. capsular, Sds. minute, oo,

with loose testa ; emb. an undivided, cellular mass, seemingly formed
of the tigellus. Perisperm 0. 1. Stenomeris. Green, sarmentose, Ivs.

resembling Smilax. Fls. 6-merous. 2. Thismia. Discolored, small,

leafless. Fls. 6-merous, 5 of the lobes tailed ; stamens often monadel-
phous. Fls. few, racemose, variegated yellow-red. Tenasserim coast.

3. Burmannia, similar, but sta. 3, and 3 outer perianth divisions

winged. 7 species. Asia, Af., Am. B. biflbra, fls. light blue.

Swamps, Va. to Fla. and La. B. capitdta, fls. white. S. Car., Ga.
4. Apt^ria setdeea, similar, but purple fls. campanulate, wingless, ra-

cemed. Moist shades, Fla. and La.
Orchis Alliance.—Pis. § , very irreg.

;
perianth of 6, rarely 3, seg-

ments. Stamens 1, 2,-or 3, gynandrous. Fr. capsular. Sds. numer-
ous, very minute ; testa lax; emb. undivided, fleshy. Perisperm 0.

Perennial herbaceous plants. 37. Apostasiacese. 38. Orchidacese.
Ord. 37. Apostasiaceae.—Fls. orchidaceous, but with ovary always

3-celled, and stamens with short filaments gynandrous only at base.

Sds. minute, scobiform. 2 genera : 1. Apostasia, Ivs. grassy ; fls.

small, yellow, fragrant, nodding, in terminal panicles. Forests of

Malacca, Burmah, Assam. 2. Neowiedia, resembling a minute
dwarf palm ; fls. in spikes. Borneo.

Ord. 38. Orchidacese. Orchids.—Fls. described, Lessons XXL,
XXIII. Ova. 1-celled, except in Selenipedium. Terrestrial, epiphy-
tal, or parasitic herbaceous plants, sometimes in marshes ; rhiz. creep-

ing, or with fascicled fibrous rts., often tubercular; Ivs. often connate

at base, forming a pseudo-bulb. Lvs. various in form. Very many
genera, in all climates, but flourishing best in moist, hot tropics. 8

Tribes, distinctions in pollen, anthers, and habits.

Tribe 1. Cypripfediese.—1. Selenipedium. Lip saccate. Ova. 3-
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celled. 10 species; formerly Included in 2, Cypripedium, Ventts'

Slippek. Very numerous species, cosmopolitan, in all climates;

usually yellow, sometimes white or pinli or purple ; one, C. guttdtum

(Eussia), blood-stained. C. Calceolus (Calc6olus Maridnus), Our
Lady's Slipper; yellow, large. Gt. Brit. C. pubescens, Moccasin
Plowek

; large, yellow, sol. Can. to Wis., S. to Ga. C. cdndidum,
large, white, sol. Penn., N. and W. C. speetdbile, stem 2° high,

with 2-3 large fls., labellum white, purple-striped. Swamps, Can. to

Ky. 3. Uropedium Lindeni, labellum flat, petals long-tailed. New
Granada, 8500° above the sea.

Tribe 2. Neottiex.— 1. Spir4nthes, Lady's Traces ; fibrous rts.,

like corset-laces. 50 species. Lvs. grass-like ; fls. in a spirally-twisted

spike. Et. tuberous in some species. Sev. spec, in Can. and U. S.

8, Goodyera repens, G. pubescens, Rattlesnake Plantain. Lvs.
ovate, mottled with white; fls. white or greenish. Can. to Car. ; Gt.

Brit. 3. Listera. Stem 2-leaved, with a raceme of small green fls.

Pew species. Bur., N. Asia, N. Am. 4. Ne6ttia, like Listera, but
leafless. 4 species : 3 in N. Asia; 1 Gt. Brit. : N. Nidus-avis, Bird's-
Nest Orchis.

Tribe 3. VaniUeae.—1. Vanilla. Climbing. Lvs. oblong-cordate,

succulent, fls. thick, fleshy, dull-colored ; capsule linear, fleshy ; the

Vanilla-pod of commerce. Sev, spec. Mex., W. Ind., trop. Asia.

2. Cyrtosia Lindleydna ; similar, but leafless, with flat capsule; fls.

bright yellow. Sikkim. 3. Erythrbrchis, stems dull red, leafless,

climbing to a great height. Burmah and adjacent islands. K. sc&n^

dens, stems 50°-100° long, with racemes of yellow fls., the lip tinged

with pale blue.

Tribe 4. Arethvisese. 1. Arethiisa bulbbsa, only species. Scape
e'-IO' high, from a bulb ; terminated by a sol. bright pink flower 2'

long, with bearded lip. Bogs, Can. to Va., W. to Wis. 2. Pog6nia.
Similar to Arethusa, Dut fls. often racemose and of various colors. 20
species. Am., Asia. 4 species in U. S. P. ophioglossoldes, fl. large,

sol., nodding, purple. Can., N. Eng., to Car., Ky. P. divaricdta,

stem 2° high, 2-leaved ; fl. large, sol.
;
petals pink, sepals purple, lip

green, with purple veins. Swamps, Va. to Fla. and La. 3. Calo-
p6gon, lip as in last. 4 species, all small, lvs. grass-like. C. pul-

chHlus, scape 1° high, with 2-6 pink-purple fts. V broad at top.

Bogs, IT. S. and Can.
Tribe S. Ophrydeae.—1. Habenaria. Many species, most numer-

ous in Ind., Af. ; found in Eur. ; more numerous in Am. Pis. spurred

;

green, rose, yellow ; more frequently white, fragrant ; lip often fringed

;

ovary usually twisted. H. ehlordntha, fls. white, long-spurred, fra-

grant, in a spike. Gt. Brit. 20 species in IT. S., all in bogs or low
grounds. H. fimbriata, Pringbd Orchis ; Penn

, N. E. ; H. psy-
chodes, smaller; both fringed, purple, spiked. H. Bigelbvii, larger,
purple, racemed. Can. to Penn. H. cilidris, fls. yellow, fringed,
spicate. Can., IT. S. H. nlvea, fls. white, spicate, not fringed ; ovary
not twisted. Del., S. H. viridis, fls. green, not fringed. N. H-.
orbiculdta, lvs. orbicular, scape l°-2° high, with a raceme of large,
greenish-white fls. N. 2. Orchis. Many species, Eur., temperate
Asia, few in N. Am. Pis. spurred. O. mdscula, Male O. ; tuberous,
with showy pink or flesh-colored fls. in a loose spike, Gt. Brit. O.
Mbrio, tubers (as also those of O. mdscula) made into Salep; Pig,
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152
;
pollinia, Fig. 171 ; cell, Pig. 217, D. O. spectdbilis, fls. pink-

purple, lip white ; spioate. Woods, N. XJ. S. 3. Ophrys. Spurless

;

lip usually convex. Numerous species in Mediterranean States. Few
in Gt. Brit. ; among these are O. apifera, Bee 0. ; lip resembling a

bee ; O. museifera, Fly 0. ; fl. resembling a fly. Both in dry pastures,

southeastern counties.

Tribe 6. Vkndeae.—Largest and finest Tribe. Most epiphytal. 1.

Peristferia. Pseudo-bulbs ; large plicate Ivs. ; radical oo-flowered

scapes with handsome globular fieshy fls. 4 species. P. eldta, El
Spiritu Santo, Holy Ghost Flower, Dove Orchis. Terrestrial.

Lvs. 3°-3J° long, 6' wide; flower-stalk 4°-6° high, J of its length
occupied by a spike of cream-white, fragrant fls., each fl. 1 J' across.

Single fl.. Fig. 153, A. Panama. 2. Angraecum. Fl. spurred.

Epiphytal on trees. Trop. Af. and its islands, W. Ind. A. sesgui-

pedale, fl. dark crimson, more than 1° long, including its spur. Mada-
gascar. Many leafless species. 3. Oncidium. Epiphytal. 200
species, tropical Am. Varied, but sepals always spreading. O. Pa-
pUio, Butterfly Orchid. Stemless ; fls. single, richly colored, at the
end of long stalks ; resembling a butterfly. Trinidad, Venezuela. O.
alUssimum, fls. yellow, with brown spots ; raceme 13° long. W. Ind.

O. corynephorum, fls. with crimson and white lip, on a twining scape
20° long. Peru. 4. Br&ssia. Many species, varied, but lateral sepals

very long; fls. more or less yellow, racemed. Near Oncidium. Trop.

Am. 5. Cycnoches, Swan Orchis. Terrestrial; fls. swan-like.

Several species, all with variable fls. Trop. Am. C. ventricosum, fls.

greenish white, racemed. Single fl.. Fig. 153, A. 6. V4nda. Epi-
phytal ; splendid genus, about 20 species. Trop. Asia. Lvs. often 2°

long. Fls. large, elegantly colored, in erect or pendulous racemes. 7.

Comparettia. Epiphytal ; fine genus, 4 species, with pseudo-bulbs,

coriaceous lvs., and graceful racemes of long-spurred fls., rose, purple,

or scarlet. Trop. Am. C. coccinea, Dancing Orchis. See Lesson
XXI., 238. 8. Phalsnopsis amdbilis, Indian Butterfly. Epi-
phyte, stemless. Fls. large, racemed on a long stalk

;
petals and sepals

pure white ; lip smaller, with 2 long, twisted tendrils, imitating an-

tennae ; fls. resembling a flock of butterflies. Several other handsome
species, all of Ind. Archipelago.

Tribe 7. Epldendreae.—Usually epiphytes. 1. Epidendrum. 300
species, varied, but nearly all epiphytal, showy. Trop. Am. E.
nemordle, fls. large, rose, in panicles ; E. vitellinum, fls. deep orange
color; both Mexican. E. conopseum, small, with racemed greenish-
purple fls. ; epiphytal on Magnolia. S. Oar., S. andW. 2. Cattleya,
epiphytal. Many fine species, Centr. Am., Brazil, on trees, rocks.

Pis. 6' across, rose, sometimes yellow, two or more in the axil of 2
fleshy lvs. from a pseudo-bulb. C. Schilleridna, fls. yellow, with
crimson spots. 3. Laelia, close to Cattleya ; epiphytal ; fls. showy,
few or many on scapes. Several species, Brazil, Mex.

Tribe 8. Malaxideae.—Epiphytes, rarely terrestr. 1. Corallorhiza,
rhiz. branched, coral-like. Leafless, brown. Sepals and petals nearly
equal. Spur short. On roots of trees. Pew species. N. Am., Eur.,
N. Asia. C. odontorhlza, fls. in a spike ; small, brown-green, lip

white. Can., to Car. and Kj'. 4 others in IT. S. 2. Aplectrum
hyemdle, only species, Putty-Root, Adam and Eve. Tubers with
a putty-like mucilage. Terrestrial. Scape and dull fls. in summer

;
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large oval plaited Ivs. in winter. Kich woods, Alleghenies, N. 3.

Bolboph^llum. 100 species, tropics of both worlds. Small, on trees

or overrunning the ground among mosses ; fls. resemble Dendrobium

;

but usually small ; in racemes, heads, or spikes. B. saltaiorium,

Dancing Orchid ; fls. racemed. See Lesson XXI., 238. 4. Dendro-
bium. Epiphytal. 200 species, 80 cultivated for their beauty. Varied
in size and habit. Flower as in Bolbophyllum ; lip fringed or crimped

;

often so transformed as to look like a ballet-dancer. Pis. often large,

variously colored ; sol., or in racemes or clusters ; often fragrant. 5.

Liparis. Species about equally terrestrial or epiphytal; one or two
in N. Am., Eur., the majority in Ind., Java. Fls. small; with free

lateral sepals and entire lip. L. lUiifblia, 2-leaved ; scape 6' high, with
about 20 purple-lipped fls. in a raceme. Damp woods. Can. to Car.,

W. to Wis. L. Lceselii, yellow. Moist fields, Can., N. Eng., to Penn.
and Wis. 6. Mal&xis paludbsa, only species, near Liparis, but dififer-

ent in pollen-masses. Small, bulb epigeal from a rhizome ; Ivs. 3 or

4; fls. small, greenish yellow, racemed. Bogs, N. Eur., N. Asia. 7.

Masdev&llia. Epiphytal, small. Ehiz. creeping, Ivs. broad. Fls.

sol. on radical stalks ; sepals connate into a tube, their apices drawn
out into long tails

; petals free, minute, concealed, with the lip, within

the sepal-tube. Fls. of rich and varied colors, large, handsome. S.

Am.
Ginger Alliance.—Fls. ij , very irreg. (reg. in Bromeliacese). Peri-

anth of 5-6, rarely 3, segments. Stamens'6; 1-5 antheriferous (all

antheriferous in Bromeliacese) , the rest petaloid. Ova. usually 3-celled

(often free in Bromeliaeeaa). Fr. a berry or capsule. Perispenn floury.

Emb. distinct. 39. Bromeliacea. 40. Scitaminese.
Ord. 39. Bromeliacese. PlNAS.—Fls. §, reg., or nearly so. Peri-

anth 6-partite, 2-seriate, inner series petaloid. Stamens 6, perfect;

free or connate; more or less adh. to perianth. Ova. adh., semi-adh.,
or often free. Stigmas 3, various in form, sometimes petaloid Fr. a
berry or caps. ; sds. oo. Emb. extruded ; straight or hooked. Woody,
perennial Plants, usually stemless, with rhizome ; usually epiphytes.

Lvs. sheathing, stiff", channelled, often dentate or spiny; If.-fibremade
into twine, or manufactured into cloth. Fls. showy, each with a
scarious or colored bract (except .iEchmea), spiked, racemed, or panicled.

28 known genera; 176 species. Tropics of Am., distributed thence to

Old Worid.
1. Till4ndsia. Epiphytal on trees. Southern TJ. S., trop. Am., W.

Ind. Ova. free. Fr. capsular ; sds. plumose. Fls. bracteate, scattered;
sepals spirally twisted

;
petals convolute into a tube below. Stems

long or short. Lvs. scurfy, often with dilated base, holding pure
water. Many species. T . utriculata. Stem 2°-3° high. Lvs. dilated,

holding water; fls. with pale blue petals. Texas, tropical Am., W.
Ind. T. usneoldes, Trek-Beard, Long-Moss, Spanish Moss. Stem
long, branching, filiform ; used for mattresses ; lvs. linear

;
petals green,

recurved. S. States, trop. Am., W. Ind. 2. GuzmAnnia. Ova., fls.,

fr., sd., as in Tillandsia, but petals quite rolled into a tube, and anthers
connivent into a tube. Sev. spec.

; trop. Am. Stemless. G. tricolor,
lvs. dark green, with transverse brown bands underneath. Fls. bracteate,
concealed by the scarlet bracts, in a flat, spatula-like spike. 3. .ffichmea.
Ova. adh. Fr. a berry. Usually epiphytal on trees in dense forests,
trop. Am. Sev. spec. Stemless. Lvs" ensiform or ligulate. Fls.



ENDOOENS. 47

ebraoteate ; scape spicate-panioled with c» fls. IE. discolor, Ivs. purple
underneath. Panicle scarlet-stemmed, longer than Ivs. ; fls. with calyx
coral-red; petals purple, twisted. 4. Billb6rgia. Ova. adh. Pr. a

berry. Epiphytal on trees, trop. Am. Sev. spec. Lvs. harsh, rigid.

Pis. elegant, bluish-red or yellow, in light panicles, fragrant. Plants
hungonbalconies, etc., in trop. gardens. S. Bromelia. Ova. adh. Pr.

succulent, often with refreshing juice. Many spec. Trop. Am. Stem
short, with densely-packed, rigid, spiny, channelled lvs. Pis. spicate

;

petals convolute, erect, or spreading. Sev. spec, with very handsome
fls. B. pigna, lvs. furnish the fine fibre of which Fina or Pineapple

muslin is made. Philippine Islands. B. Pinguin (Penguin) is planted
as a hedge in W. Ind. ; its fruit used in fevers ; its If -fibre made into

hammocks. 6. Anan&ssa. Ova. adh. Pr. succulent. Plant bi-

ennial. Lvs. aloe-like, but thinner; spiny. Pis. bracteate, spicate on
a short stem ; spike ending in a crown of small spiny lvs. A., satlva,

Pineapple. Pr. consisting of the whole inflorescence. See Lesson
XXVIII., 358, Pig. 212. Lvs. furnish a fine valuable fibre. Brazil.

Ord. 40. Scitamineae. Pleasant-Meats.—^Pls. §, very irreg.

Perianth 6-partite. Stamens 6 ; 1 or 5 antheriferous, the rest petaloid.

Ova. adh., 3-celled (rarely 1-2-celled). Fr. a capsule, fleshy or dry,

indehiscent or dehiscent. Emb. straight or bent
;
perforating the peri-

sperm. Lvs. (usually large) with distinct petiole and blade; blade
with parallel veins running from midrib to margin. 3 Sub-Orders

:

1. Musaceae ; S. Zingiberacex ; 3, Cannacese.
Sub-Ord. 1. Musaceae. Bananas.—Perianth 2-seriate ; outer an-

terior segment usually very large, often carinate. Stamens 5, anthers

2-celled, connective appendaged ; 1 staminode petaloid. Pr. 8-celled,

fleshy. Sds. umbilicate, numerous, except in Helicdnia. Emb. straight.

Herbs, often gigantic. Ehizome sending up shoots which form spurious

stems enveloped by persistent bases of petioles. Lvs. alt., usually very
large. Pis. colored, in the axil of a colored spatha. 5 gen. ; about 20
species. Tropics, both worlds.

1. Ravenala Tnadagascariensis (Urania speciosa), Travellbb's
Tkbb. Palra-like stem built up of the sheaths of petioles ; lvs. im-
mense, diverging on opposite sides of the upper part of the stem, and
storing up quantities of delicious water in their cup-like sheaths. Pis.

closely crowded in the axils of large spathas, which are 2-rowed on
terminal flower-stalks. Fr. a woodj' capsule ; sds. with a, fine ultra-

marine blue aril. Madagascar. 2. Phenacospermum. Similar to

Eaven^a, but smaller; and sds. with a funiculus which breaks up into

tow, concealing them. Trop. Am. 3. Strelitzia. Lvs. long-petioled,

large, glaucous, from a contracted stem. Flower-stalk with a large
oblique spatha, and gorgeous fls. Several fine species. Cape of Good
Hope. S. regince has fls. with bright orange sepals and bright purple
petals. S. juncea has rush-like petioles ; the leaf-blades suppressed.

4. Mvisa. Herbaceous. Fls. grouped in the axils of large, richly-

colored spathas, and borne on a large nodding spike. Lvs. large, ob-
long, their sheaths making a stem sometimes 30° high. Fr. a long,

indehiscent, many-seeded, fleshy capsule; sds. often abortive through
cultivation. Tropics of Old World, but transported to America before

its discovery by Europeans. M. pnradisiaca. Plantain. Pig. 60.

M. sapientum. Banana. M. textilis furnishes Manilla Hemp;
Philippine Islands. Sev. other species, all useful. 5. Heliconia.
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Eesembling the others, but capsule dry, dehiscent, 3-seeded. H. Marlai

AlexandrovncB, resembles Musa ; stem 20° high. Spikes flat, nodding,

2^° long
J

fls. red, with white bracts. N. Granada. Fibre of petioles

useful. H. psittacorum, shoots edible. W. Ind.

Sub-Ord. 8. Zingibericeae. Ginqeks.—Perianth double; caljx

tubular, entire, or split lil<e a spatha, 3-toothed or 3-fid. Corolla

tubular, 3-partite, segments unequal, upper usually largest, cucuUate.

Staminodes petaloid, forming a 2-lipped tube adnate to corolla tube.

Stamens sol., on base of corolla tube, filament free, petaloid, often pro-

longed beyond the 2-celled anther, of which the cells are distant and
marginal. Infl. spiked, raeemed, or panicled. Ova. 3- (rarely 1-2-)

celled, often surmounted with 1 or more staminodes. Fr. a capsule.

Sds. with perisperm and vitellus. Emb. with radicle protruded

through vitellus and beyond albumen. Perennial Herbs, with creep-

ing or tuberous rhiz., rarely fibrous rts. Stemless, or stem simple,

enveloped by leaf-sheaths. Lvs. simple, blade flat, entire. More
than 30 genera; many species, all valuable. Aromatic. Tropics,

both worlds. Types only given here.

1. Ci^rcuma. Fls. bracteate, spicate. Many Asiatic species ; rts.

furnish the medicine Zedoary. C. longa, rts. furnish Turmeric. E.

Ind. 2. Amomum. Ehiz. jointed, creeping ; lvs. lanceolate, 2-rowed.

Els. bracteate, in a spike or cluster, often showy. Fr. capsular ; sds.-

aromatic. A. Grdna^Paradlsi (Guinea). Sds. are the Grains of Para-

dise. A. Cardambmum (E. Ind.). Sds. are Cardamom sds., which

are also furnished by several other species, all Asiatic. 3. Zingiber.

Similar to Amomum, but inner lobes of corolla wanting. Several

species, Old World. Z. officinale, rts. are the Ginger of commerce.

Cultivated in all tropical countries. Fig. 151. 4. Alpinia, similar

;

several species, trop. Am., Ind. Archipel. A. Galdnga, rts. are the

Galdngal of pharmacy, used for indigestion. A. nutans, stems tall,

with lanceolate lvs. and terminal nodding spikes of lovely fls. S.

Hedychium. Sev. spec. Trop. Asia. Kts. tuberous; stems with

oblong lvs. and terminal spikes of bracteate large flowers, 6-partite, 5

segme'nts narrow, the sixth large, notched, or divided ;
resembling the

Butterfly Orchids, and called Bdttekfly-Lilies. H. corondrium,

Gar'land-Plowkr ; stem 4°-5° high ; fls. yellow. Other species, with

white flowers, common in Southern gardens, and hardy as far north as

Central Ky.
Sub-Order 3. Cannaceae. Cannas.—Flower with 4 whorls: (1)

calyx, 3-leaved
; (2) corolla of 3 sub-equal divisions, tubular at base,

colored; (3) outer staminodes petaloid, inserted on corolla, interior one

bilobed or ringent
; (4) inner staminodes petaloid, one labelliform, the

other antheriferous, with a 1-celled anther. Style dilated, petaloid.

Ova. adh. ; 3-celled. Capsule 1-8-celled. Emb. straight or curved,

with 2 chalazal canals crossing the perisperm. Perennial Herbs, with

flbrous rts. or creeping rhizomes. Stem simple or branched. Lvs.

petiolate, sheathing ; blade plane, large, entire. 9 genera. Tropics,

both worlds.

1, Cinna, Indian Shot (from the black bullet-like sds.). Many
fine species ; fls. variously colored, spiked. C. indica, 6°-6° high, fls.

red or yellow. C. discolor, 6°-10° high, fls. crimson, lvs. purple-
tinged. C. glouca. lvs. glaucous, stem 10°-15° high, fls. yellow or

red, 4' long. C. fldccida, 2°-4° high, fls. 4' long, petals flaccid, yellow.
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Swamps, S. Oar., S. 2. Calathea (stigma cup-shaped). Stem con-

tracted ; Ivs. large, often variegated ; fls. bracteate in terminal lids, or

spikes. Trop. Am. C. zebrlna, Zbbra-Leaf. Lvs. with alt. dark-

colored and green stripes. Fls. in heads. Several other fine species.

Trop. Am. 3. Mardnta. Tubers fleshy, furnishing Arrow-root.

Tropics, both worlds. Lvs. large. Fls. in panicles ; bracts deciduous.

Several species. M. Alloupa, M. nobilis, M. arundindcea, W. Ind.
;

M. ramosissima, E. Ind. 4. Thalia. Lvs. stalked, with a powdery
bloom like that of a plum. Fls. bracteate, in stalked panicles. Fr. a

1-seeded utr.cular capsule. Emb. hooked. Stemless herbs from fibrous

rts. S. States, trop. Am. T. dealbdta, lvs. distichous, long-petioled,

cordate-ovate. Scape reed-like, with a spioate panicle of purple fls.

Hardy ; and very interesting on account of the lovely stellate cells

composing horizontal partitions in air-canals of the leaf-stalk. Ponds

and marshes, S. Car., Gulf States to Mex., thence to trop. Am.

SiTB-ClASS II.—BXOGENS (DiCOTTLilDONS).

Division I.

—

Apetalm. 2 Subdivisions-! 2' Ovarvfree"

Flowers aohlamydeous, or monoehlamydeous ; rarely dichlamydeous.

Subdivision I.—Ovary adherent when a perianth is present. Perianth
more or less distinct.

Sandalwood Alliance (allied also to Olax).

Ovules usually reduced to a naked nucleus. Disk often apparent.

Plants usually parasitic. 1. Balanophoracese. 2. Santalacese
(sometimes dichlamydeous). 3. Loranthaceae.

Ord. 1. Balanophoraceae.—Fls. ^, $ Ji, rarely ? §(?,§;
nionochlamyd. ; infl. spicate on a scape. Sta. 8-1- 00; free or mon-
adelphous ; anth. 1-2- 00-celled. Ova. adh., 1- rarely 2-celled; ov. sol.

Fruit dry. Emb. minute, undivided. Herbs, fleshy, leafless, rhizo-

mous, parasitic on roots of other plants. Intertropical, both worlds.

14 genera.
1. Ombrophytum, Mottntain Matzk ; springing up like Mush-

room, after rain; edible. Peru. 2. Balanophora elongdta, waxy;
used for candles, Java. 3. Cynomdrium eoecinea, Malta Mush-
room ; edible. Mediterranean shores and islands.

Ord. 8 Santalacese. Sandalwoods.—Fls. SJ , ? § J> or ? (J

;

monochlamyd., inconspicuous; infl. various. Perianth 5-4-3-lobed,
isostemonous. Ova. adh. Ov. 2-3-5, pend., naked (without seed-

coats) embryo-sac protruding from the nucleus, developing the embryo
and perisperm outside the nucleus. Fi. a nut, rarely a berry. Sd. sol.

;

perisperra fleshy. Herbs, Shrubs, or Trees,- often parasitic. Lvs.
entire, exstip. 20 genera ; 3 Tribes

:

Tribe 1.—Fls. 9 (f, 4-merous
; 9 dichlamyd, sol.

; (^ clustered.

Fr. a 1-seeded drupe. Buckleya distichophglla, only gen. and spec.

Small tree or shrub ; lvs. ovate-acuminate, fls. small. Mts. E. Tenn.

4
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Tribe 2.—Monochlamyd. Ova. adh. at base only. 1. Cervantesia.

Trees or shrubs. Peru. Lvs. scattered. C. tomentosa, sds. eatfen

as almonds.
Tribe 3 Pis. §, rarely $ c^; monochlamyd. Ova. adh. 1.

Sintalum (Persian name), Sandalwood. Several spec, trees or

shrubs, vcood aromatic, used for fan-sticks, cabinet-work, etc. S.

album, White S. Ind.,S. Pacif. Isles. S. Freycinetianum, Yellow
S. Marquesas, Feejee Islands, Australia. 2. Comdndra, Bastard
Toad-Flax. Fls. §, umbelled. Sta. 5, connected to perianth by
tiifts of hairs. Fr. nut-like. Lvs. pale, slender. C. MmJeMdte, small,

suffruticose, parasitic on roots of trees. Rocky woods, U. S., Brit. Am.
3. Pyrularia. Fls. 9 S'l '" spikes or racemes. Ova. half-adh. Fr.

an oily, pear-shaped drupe. Trees or shrubs. P. pUbera, Oil-Nut.
Straggling shrub, 4°-12° high. AUeghenies, Penn.

Ord. 3. Loranthaceae. Mistletoes.—Fls. diclinous or ij , mono-
or dichlamyd., isostemonous, 2-3-5-merous, usually small ; infl various.

Anthers with porous, transverse, or longitudinal dehiscence. Ova.
adh., usually crowned with an annular disk. Emb. (often several)

axile or excentrie
;
perisperm copious. Ov. reduced to the embryo-sac.

Fr. a 1-seeded berry. Evergreen shrubs, parasitic ; or terrestrial trees.

Lvs. thick, coriaceous, simple, entire. 30 genera; 400 species.

Cosmopolitan.
1. Loranthus. Dichlamyd. Dichotomous branching shrubs, usu-

ally parasitic. Fls. 4-8-merous. Fr. succulent. Tropical and sub-

tropical ; 300 species. L. europaeus, on Oak, Chestnut ; Eur. L.
longiflbrun, Ind. ; L. roiundifalius, Brazil. 2. Nuytsia ftoribunda,

Flame-tkbe, Pire-tbee. Terrestrial tree, 25° high. Pis. dichla-

myd., long, orange-colored, in large terminal racemes. Trunk ex-

udes a gum resembling gum-arabic. S. W. Australia. 3. Viscum,
Mistletoe. Fls. ^p or"9 d'l 4-merous. Monochlamyd. ; anthers

many-pored. Fr. a viscous Berry, furnishing the Birdlime of com-
merce. Parasitic shrubs. V. album, Classical Mistletoe; lvs.

olive-green, berries white, shining. Parasitic on various trees; fre-

quently on the Apple, rarely on the Oak. When found on either of

these trees, it was held sacred by the Druids. Native to Europe.
Plant, fls.. Fig. 65; young cells. Fig. 217, B, C. 4. Phoradendron.
Fls. 9 c? "'" <? i

monochlamyd., 3-Tnerous ; immersed in catkin-like

spikes. Parasitic shrubs. Lvs. and stems yellowish-green. Many
species; American, from U. S. to Brazil. P. flavescens, American
Mistletoe. Berries white, viscous. On various trees, N. J. to 111.,

and S. 5. Mysodendron (an allied genus, connected also with San-
talacese) ? c?- c? achlamyd., 9 monochlamyd. ; infl. clustered.

Fr. 1-celled, l-seeded, 3-gonous, dr}', with 3 longitudinal slits ; from
each slit a long plumose liristle protrudes, and twines around the stem,

to which the seed is wafted, thus serving the function of the viscid

berries of other genera Whole plant bright yellow Shrubs para-
sitic, especially on Beeches. Antarctic Am., Terra del Fuego.
Oak Alliance.—Fr. 1-seeded. Perisperm 0. Cotyledons usually

fleshy, folded or sinuous. Trees or shrubs. 4. CupuliferBe. 5. Jug-
landacese.

Ord. 4. Cupuliferae. Cuptjle-Bkarers.—Fls. ^p, monochlamyd.
Fr. a nut Lv.s. simple, alt., decid

, or persistent. 9 genera; 280
species. Trees or shrubs. Gosmop. 1. Carpinus, Hornbeam, Iron-



EXOGENS. 51

WOOD. Wood hard, valuable. Lvs. dentate, decid. Nut small

;

cupule leafy. Many species. C. americdna, ]0°-20° high. U. S.

C. Betula, Hornbeam, 30°-70° high. Eur. 2. Ostrya, Hop Horn-
beam. Ripe catkin hop-like. 2 species, both ti-ees, 30°-50° high,

with doubly-serrate lvs. ; O. vulgaris, S. Eur. ; O. virginica, U. S. 3.

Corylus. Shrubs. Cupule leaf-like ; nut large, edible. C. Avelldna,

Filbert, Eur., Asia. C. americdna, Hazel-nut ; C. rostrdta, simi-

lar, cupule bristly ; both American, U. S. 4. Fagus, Beeoh. Cupule
spiny ; nuts triangular, edible. Lvs. dentate. Species few. F. syl-

vdtica, fine tree, Eur., W. Asia; varieties: Copper B., Purple B.,

lvs. colored; Fern-lkaved B, lvs. pinnatisect. V. ferruginosa,

American B., 50° -80° bigli TJ. S., Can 5. Castanea, Chestnut.
Cupule prickly, witii 2-3 large, ediblu nuts. Lvs. long, serrate. C.

vesca, .splendid tree, native of Asia, n!it\iraliznd throughout Eur. for

2000 ycai-s ; wood valuable; nuts large, edible; var americdna, large

tree, nuts smaller. Can. to Fla C. pumila. Chinquapin. Shrub;
nut still smaller, sol. S. and E.

6. Quercus, Oak. Fls. and fr. described. Lesson XI. Numerous
species. Northern hemisphere, Java, mts. of Mexico and S. Am.
Fruit produced annually or biennially. Three great types : Q. rubra,

Q. Robur, Q. Cerri-s.

A. Biennial fructification ; American.

Quercus rubra. Bed Oak. 70° high. Lvs. sinuate-pinnatifid.

Cupule much shorter than the oblong nut. U. S. Q. cocciuea. Scar-
let Oak. 80° high. Lvs. pinnatifld, turning red in autumn. Cupule
half covering the round nut. Var. tinctbria, Quercitron, hark used in

tanning, dyeing. U. S. Q. faledta, Spanish Oak. 60°-80° high.

Lvs. falcate, 3-5-lobed. N. J., S., W. to 111. Q. nigra. Black-
jack. 10°-2.5° high. Lvs large, 3-lobed. Barrens, U. S. Q. im-
bricdria, Shingle-Oak. 50° high, lvs. lance.-oblong. Penn. to Ga.,

W. Q. Phellos, Willow-Oak, 3O°-60° high. Lvs. linear-lanceolate.

N. T., S. Q. laurifblia, Laurel-Oak. 30°-50° high.. Lvs. oblan-

ceolate, green, shining, persistent. S. Car., Fla. Q. virens, LiVK-
Oak. 20°-50°-70° high. Lvs. small, oblong, entire (rarely spiny-
dentate), evergreen. Wood valuable. Maritime regions, S. Q.
dnerea, similar to last, but downier; small tree or shrub. S. E. Va.,
S. Several other species, of little worth.

B. Biennial-fruited ; foreign.

Q. Suber, Cork-Oak. 30°-60° high. Lvs. ovate-oblong, entire or

sharply serrate, evergreen. Acorns oblong, sweet. Outer bark is the

cork of commerce. Hills, Spain (especially in Valencia and Cata-

lonia), S France, Italy, N. Af. Tree, Frontispiece, E; section of

trunk with bark. Fig. 229. Q. coceifera, Kermes-Oak (Ar. kermes,
red woiTn ; whence Gr. kermesin, Fr. cramoisi, crimson). Low
bushy shrub. Lvs. elliptic, spiny-dentate, evergreen. Specific name
coceifera, from the red berry-like clusters of the parasitic female
in.5ect Coccus Uicis, which literally becomes a^part of it, furnishing a

splendid crimson dye. S. Eur., Levant. Q. l[lex, Ilex-Oak, Holm-
Oak. Bush or tree, 30°-50° high. Lvs. oval, evergreen, large, entire

or serrate, or spiny-dentate, resembling the true Ilex (Holly). Medi-
terranean States, Cochin China.
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C. Annual-fruited; Am. andforeign.

Q. confertifblia, Mexican Oak. 30° high. Lvs. lanceolate, ever-

green. Handsome mountain-tree. S. Arizona, San Francisco mts.

Q. Prlnus, Chestntit-Oak. 60°-90° high. Lvs. long-petioled, ob-

ovate, dentate, decid. ; acorns large, sweet. U. S., but not in N". Eng.
Several varieties. Q. bicolor. 60°-70° high. Lvs. similar to last;

cupule fringed at margin. Swamps, U. S. Q. lyrdta. 50°-80° high.

Lvs. lyrate. Cupule rough. N, C., S., W. Q. macrocdrpa, Bur-
Oak. 60°-70° high. Lvs. lyrate-pinnatifld. Cupule large, woody,
bur-like, border fringed. N. Eng. to 111., S. Q. obtusUoba, Post-
Oak. 40°-50° high, branching low. Lvs. deeply lobed. Cupule
naked, nut sweet. Mid., W., and S. States. Timber valuable, white.

Q. alba, White-Oak. TC-SO" high. Lvs. oblong, sinuate-pin-
natifid. "Wood white, valuable. Nut edible. U. S., Can.
Quercus Robur, British Oak, Eukopban Oak. 80°-180° high,

with spreading branches, which sometimes cover a half-acre. Lvs.
lobed and serrate. Cupule without bristles. Nut edible. Two vari-

eties : pedunculdta, Common Oak. Cupules peduncled, wood light

in color ; sessiliflora, Dukmast, cupules sessile ; wood darker and
heavier. Both furnish renowned timber ; sometimes stained green by
the growth of a fungus (Peziza ceruginosa) , and then highly prized for

cabinet-work. $ fl.. Pig. 66. Eur. Quercus Cerris, Turkey-Oak,
Mossy Cup O. 60°-90° high. Lvs. evergreen or subevergreen.
Cupule mossy. Eructification biennial or annual. Wood valuable.

Asia Minor; naturalized in Bur. Many fine varieties. Q. Skinneri,

Guatemala Oak, has an acorn with lobed and wrinkled cotyledons,

resembling those of the Walnut [Juglans).

Ord. 5. Juglandaces. Walnuts.—Els. ^P, monoehlamfd. De-
scribed, with the fr., Lessons XI. and XXVIII. Lvs. pinnate, alt.

Trees or Shrubs. 5 genera ; 30 species :

1. Platycarya (Portunaea) sinensis, only spec. ; a bush resem-
bling Sumach ; nuts small, 2-winged, sol. in the axils of overlapping,

hard-pointed bracts, which form an erect cone. N. China, Japan.
2. Engelhardtia, magnificent trees resembling Walnut. Nute as

small as a pea, seated singly on the base of a 3-lobed, colored bract,

thus forming drooping catkins more than 1° long. 10 species, Ind.,

Java, Philippine Islands. Wood valuable. E. spicdta. 180°-230°
high, trunk large in proportion. Java. 3. Pterocarya. Trees ; drupe
small, 2-winged, indehisc. Several spec. ; Caucasus, China, Japan.
4. Carya, Hickory. Epicarp 4-valved, falling off at maturity.
Wood fragrant and valuable. C. porcina, Pig-nut Hickory. 70°-
80° high. Nuts small, astringent. Common, U. S. C. amdra, Bit-
ter-nut H. 70°-80° high. Nuts small, bitter. N., U. S. C.
tomentosa. 40°-60° high. Nut edible ; very thick endocarp. N.
Eng. to Va. and Ky., S. C. sulcata. 40°-80° high. Nut edible,

endocarp thick. Penn. to Ga., W. C. microcdrpa. 60°-80° high.
Nut small, edible, endocarp thin. Penn. to Ky. and Tenn. C. alba,
White Hickory, Shell-bark H. 80°-90° high, slender ; wood
valuable. Nuts white, delicious ; endocarp thin. Maine to Wis., S.
to Ga. C. olivcefdrmis, PeoXn (Pa-cahn) or PecXna. 80°-90° high.
Nuts oblong, endocarp thin. River-bottoms, 111. to La., W. 5. Jiig-
lans, Walnut. Epicarp fleshy-fibrous, indehiscent; endocarp fur-
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rowed. J. nigra, Black Walnut. 70°-90° high. Nut large, de-

licious. Wood valuable, deep violet color. Mid. States, W. and S.

J. cinirea, Butternut. 40°-50° high. Nut oblong, sweet. Wood
red, valuable. Can. to Ga., W. J. regia, Eoyal (called English)
Walnut. 60°-80° high. Nut large, oblong, delicious ; endooarp

thin, with few furrows. Native of Persia, but naturalized throughout

Eur. Sacred to Diana ; the Jove's Nut of the Romans, Basilioon
(royal) nut of the Greeks. Branch with Ivs., fls., fr.. Pig. 67.

Aristolochia Alliance.—6. Rafflesiaceae. 7. Aristolochiaceae.

Emb. undivided, or cotyledons minute. Perisperm or present.

Ord. 6. Rafflesiacese.—Pis. ? c? or g , mono- or dichlamyd., 3-4-

5-merous. Sta. oo. Ova. 1-celled ; ov. oc. Emb. undivided. Pr. inde-

hisc, dry or fleshy. Parasites, often nothing but a fi. and rts. ; with

scent of tainted meat. In both worlds. 4 Tribes ;
types given here

:

Tribe 1. Apodanthes. Pr. a berry
;
perisperm 0. Sev. spec, small,

parasitic on stems of Leguminosse—Inga, etc. Guiana. Tribe 3. Cyt-

inus. Pr. a berry, on roots. Mediterranean region. Am., S. Af Tribe 3.

Hydnora, Jackal's KosT. Pr. fleshy. Boots of Euphorbia. S. Af.

Eaten by natives. Tribe 4. RafSesia. ? cf , large, 5-merous. De-
scribed, Lesson XI. Pr. fleshy. 3 or 4 species, on rts. of Vines. Ind.

Archipel. R. Arnoldi, in Sumatra. Pig. 68. Called by natives

Ambun-Ambun—WoNDKK-Wonder.
Ord. t. Aristolochiaceae.—Pis. g , monochlamyd. ;

perianth usually

large, colored. Infl. various. Sta. gynand. Ova. 6-4-celled, fr. a boll

or a berrj', oo-seeded. Perisperm copious. Herbaceous plants
;
rhizo-

mous, or shrubs. Lvs. simple, various in form. 3 Tribes ; types given

:

Tribe 1. Boll oblong or globose, 6-valved. Aristolochia. Shrubs,

usually climbing. Lvs. usually cordate ; fls. large, tubular, often

handsome. Many fine species, usually tropical, both worlds. A. Ser-

penidria, Snakeroot, low erect herb. PI. purple, twice bent. Penn.
to 111. and La. Pig. 180. A. Sipho, Dutchman's Pipe. Shrubby
twiner, climbing to a height of 40°. PI. sol., brown, like a tobacco-

pipe ; lvs. large, ornamental. Penn. Ky
.

, S. A. grandifldra, twiner,

fl. immense, limb spreading, mottled, tailed. W. Ind. A. cor-

ddta, fls. 4° in circumference, playfully worn as bonnets by chil-

dren. N. Granada. Tribe 2. Boll siliquose, 4-valved. Bragantia.
Perianth limb 3-eleft. Undershrubs, rts. bitter, medicinal. Sev. spec,
trop. Asia. Tribe 3. Boll 6-valved, fleshy. Perianth 3-oleft, pur-
plish. Lvs. reniform. Herbs, with perenn. rhiz. Asarum. Sev. spec.

Eu., Asia, N. Am. A. eurcy/rrram, Asarabacca. N. Eur.,Eng. A.
ca.na(iere.se, WiLB GiNOBR. Can. toGa.,W. Sd.,Pig. 195, B. A.vir-
ginicum, Mts., Va. to Ky., Ga. A. arifblium, Va. to Pla. and La.

Subdivision II.—Ova. free, rareiy adh. Perianth usually distinct.

Nepenthes Alliance.—8. Nepenthacese. Characters of Order.

Ord. 8. Nepenthaceae.*— 9 ^, monochlamyd. 4-merous. Infl.

racemose. Sta. monadelphous. Ova. free. Ov, oo. Boll 4-celled,

4-valved. Suflrutescent plants. Stem prostrate or sarmentose. Lf.

transformed into a pitcher, described Lesson XVI. Only genus.

Nepenthes, Pitcher Plant. 20 spec. Insectivorous. Borneo,
Sumatra, adjacent islands of Ind. Arch., China, Ceylon, Madagas-
car. N. distillatbria, Ceylon. Pig. 113. N. Edvmrdsiana, pitchers

18' long, elegantly colored. Singapore, Malacca, Sumatra, Borneo.
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Pepper Alliance.—Ova. free, usually 1-celled, 1-ovuled. Perianth

rudimentary or 0. Infl. spicate or racemose. 9. Ceratophyllacese,
10. Chloranthicese. 11. Saururaceae. 12. Piperaceae.

Ord. 9. Ceratophyllacese. Hornworts.—Fls.
(f-,

achlamyd. ; in-

volucrate. Sta. oo. Anthers buried in a cellular mass, rupturing irregu-

larly. Fr. a nut. Perisperm 0. Plumule green, polyphyllous, equal-
ling the cotyledons. Only gen. Ceratophyllum. Aquatic, sub-
merged, branched Herbs ; stem jointed ; Ivs. whorled, dissected. Few
species, stagnant water. Eu., Asia, N. Am. C. demersum, N. Y. to

Va., W. to 111.

Ord. 10. Chloranthacese.—Fls. § or diclinous, achlamyd. Ova.
1-celled. Fr. u drupe, fleshy. Emb.. minute. Perisperm copious.
Small evergreen T>-ees or Undershrubs, rarely Herbs ; aromatic ; Ivs.

simple, dentate, rarely entire. Sev. gen., chiefly tropical. 1. Hedy-
bsmum, resinous shrubs. Trop. Am., Brazil. "

2. Chlordnthus, fra-

grant shrubs. C. qffichidlis, Java C. inconspicuus, Chu-lan; fls.

used to perfume tea. China.
Ord. 11. Saururaceae.—Fls. g , achlamyd. Sta. 3-6. Ova. free, or

sometimes adh., 3-5-celled, or 1-celled, with parietal placentation.
Perisperm mealy or horny. Emb. in the vitellus. Fr. follicular, or

baccate. Aquatic or land Herbs. Stem jointed-knotted ; Ivs. entire,

usually cordate ; 5 gen.—reducible perhaps to 2—both worlds. 1. Hout-
tuynia. Fl. spicate. H. corddta, curious and handsome. Cochin
China. Other species in Japan, trop. Asia. 2. Sauriirus, Lizakd-
TAiL ; terminal spike of small white-stamened fls. Marshes. S.

cernuus, U. S. and Can.
Ord. 12. Piperaceae. Peppers.—Pis. g or (j^ ?, achlamyd., in

simple or fascicled spadices, with or without bracts. Sta. 2-3-6- oo.

Ova. 1-celled, 1-ovuled. Berry dry or fleshy. Perisperm fleshy.

Emb. minute, in the vitellus. Annual or perennial Herbs or Shrubs,

aromatic, usually succulent ; stems sometimes climbing. Lvs. simple,

entire, opp. or whorled. 20 gen., 600 spec, hot regions, both worlds.

1. Cubeba. (^ 9- Shrubs, usually climbing. Fruit appearing

stalked, from the withering of its lower part. C. officindlis, berries

the CiTBEBS of pharmacy. Java. 2. Peperomia. An extensive

genus ; species varied ; some handsome foliage-plants. Cent, and S.

Am., Sandwich Islands, S. Af., B. Ind. 3. Chavica. Shrubs. Fls.

diclinous. C. Roxburghii, C. officindrum, unripe spikes of fls., dried,

are the Long-Pepper of commerce ; C. Betle, Betel Pepper.
Climbing shrub. Lvs. wrapped about slices of the Areca nut and
chewed. (See Areca.) Equatorial Asia. 4. Piper (old Hindoo name).
Pepper. Fls. § or diclinous by arrest ; many species, usually climb-
ing shrubs. Ind. Arch., Sandwich Islands. P. nigrum, climbing
20°-30° ; ripe berries red, black when dry, and called Peppercorns

;

they are the Black Pepper of shops. Stripped of the outer skin

they become White Pepper. Cultivated in both tropics.

Euph6rbia Alliance.—Fls. g or diclinous. Mono- or achlamyd.,
rarely dichlam;^d. Infl. various. Ova. free, 2- oo-celled. Disk devel-

oped or 0. Fr. usually caps., 1-oo-celled. Perisperm present, various.
13. Lacistemaceae. 14. Geissolomaceae. 15. Penaeaceae. 16. Eu-
phorbiaceae.

Ord. 13. Lacistemalceae.—Fls. ? SJ Ji or J3. Perianth 4-parted,
minute. Infl. spicate. Sta. 1. Ova. 1-celled. Drupe with 3-valved
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endocarp, 3-seeded. Shrubs or Trees. Lvs. simple, alt., persistent.

2gen., both trop. Am. 1. Synzyganthera. Pis. (f . Shrub. 2 species.

2. Lacistema. Fls. ? S^
(f*.

Trees or shrubs, few species.

Ord. 14. Geissolomaceae.—Consisting of a single genus and
species, Geissoloma mnrc/indta, a shrub with red monochlamydeous
fls. surrounded by bracts

;
perianth-segments 4, stamens 8. Close to

Penseacese (whicti see). Mts. S. W. Af.

Ord. 15. PenseacesE.^Pls. § . Monochlamyd. Perianth col-

ored, 4-lobed, isostemonous, accrescent. Ova. free, 4-celled, 4-valved.

Boll 4-valved. Heath-lilse evergreen Shrubs, S. Af. 2 Tribes ; types

given : Tribe 1. Ov. 4 in each cell, 2 ascending, 2 pend. 1. Endo-
nema. Tribe 2. Ov. 2 in each cell, erect. 1. Penaea ; 2. Sarco-
colla squamosa (Penaea SarcocoUa) yields the resin Sakcocol of

pharmacy. Pis. clustered in the axils of large colored bracts, which
yield the resin.

Ord. 16. Euphorbiacese.^—Pis. diclinous, mono- rarely dichlamyd.,
or achliimyd. Infl. various. Ova. free, 3-l-oo -celled. Pr. (boll) of
3 cocci, rarely a berrj'. Perisperm present, fleshy. Emb. axillary.

Large or small Trees, Undershrubs, or Herbs, of very various habits,

with milky acrid or watery juice. 230 known gen. ; 2600 species. 11

Tribes

:

Tribe 1. Buxineae.—Pis. J^. Ovarian cells geminate-ovuled. In-
volucre 0. (^ tetrandrous. 5 gen. 1. Biixus, Box. Shrubs or

small trees ; lvs. evergreen. Fls. in axillary clusters, 1 9 ^it top of
each cluster. Sev. spec, Eur., Asia. B. sempervirens. Common B.,
20°-30° high ; wood valuable ; dwarfed for gardens. B. baledrica,
60°-80° high

; lvs. larger, paler ; wood coarser. Medit. Islands, Asia
Minor. 2. Simmondsia (Brocchia) califhrniea, evergreen bush

; (^
fls. clustered, 9 sol. ; fr. size of an acorn, edible. Cal.

Tribe 2—Ovarian cells 1-ovuled. Pis. involucrate ; involucre 2-

sexual, flower-like.. Infl.. cymose. ,^ fl. monandrous. Several gen.
1. Euphorbia. Pis. described. Lesson XX. Very many species,

various in appearance and habit, except as to the fls. 30 species are

mere weeds in U. S. E. corollata, % herb, 2°-3° high ; involucre
white. Pig. 146. Can., TJ. S. E. margindta, herb, l°-3° high.
Involucre white ; lvs. white-margined. Western U. S. E. fulgens,
shrub, involucre bright red. Me.x. E. sptendens, shrub, stems cov-
ered with frightful prickles ; bracts large, red, like 2 petals below the
cup-like involucre. Mauritius. E. (Poinsettia) pulcherrima, thorn-
less shrub ; lvs. next below the fls. bright red, showy. Mexico. E.
phosphbrea, milky juice phosphorescent. Brazil. See Lesson
XXXII. E. grandidens, stem fleshy, leafless, like a tree-cactus. S.

Af. E. canariensis, similar, small. Canaries.
Tribe 3.—Like last, but (^ fl. polyandrous. Only genus Dalech&m-

pia. Stem twining or scrambling to a great height. Involucre 2-

leaved, colored, showy. Tropics, both worlds.
Tribe 4.—Ovarian cells 1-ovuled. Involucre 1-sexual. 16 sub-

tribels, many gen. and spec. Types only given here.

1. iiiira crepitans (only species). Sand-box Tree, Monkey's Din-
ner-Bell. 30°-40° high ; lvs. resembling those of Poplar. Pis. $ J*.
Boll many-celled, flattened vertically, grooved, as large as an orange,

hard-shelled, exploding when ripe with a noise like a. pistol-shot.

Dried and emptied before ripening, it makes an elegant sand-box.
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Trop. Am. 2. Stillingia sebifera, Tah-ow Tree. 30°-40° high.

Lvs. entire, otlong. Sds. white, yielding a fine wax. China. Natu-
ralized in S. C. S. ligustnna, shrub, N. C, S. 3. Hippomane mayi-

cinella, Manchineel. Tree 40°-50° high. Lvs. shining green. Fls.

jP, spicate. Tr. a yellow berry
;
juice of any part of the tree or fr.

deadly poisonous. W. Ind., Venezuela, Panama. 4. Codiaeum.
I"ls.

|;P, J> polyandrous. Shrubs with beautifully painted leaves.

Several species. C. pictum, Moluccas ; used for hedges. 5. J^tropha.

Fls. J>, monochlamyd., calyx white, showy. Infl. cymose. Boll 3-

celled; covered with stings. J. stimulbsa, Bull-Nbttlb, Tread-
softly. Q|. herb ; lvs. large, palmate-lobed, with lacerated segments,

spreading in a crown, in the centre a large showy cyme of white fls.

Handsome plant, but beset with stings. Sands, shores of Gulf of

Mexico. 6. Minihot. Fls. ^p, paniculate. Shrubs with fleshy

tuberous roots. Many species, all American ; two of which furnish

the Mandioo or Cassava of commerce: M. utilissima, Bitter Cas-
sXva; rts. bitter, but made wholesome by preparation ; and M. Alpi,

Sweet Cassava; rts. wholesome from the first. Trop. Am.
Tribe 5.—Ovarian cells 1-ovuled. 1. Ricinus. Fls. ^p, mono-

chlamyd., in panicled clusters, ? above. Sta. polyadelphous. Boll

large, prickly, 3-seeded ; sds. bug-like. Lvs. large, 7-lobed. R. com-

munis, Castor-oil Plant, Palma Christi. Tree, or herb, accord-

ing to climate (see Lesson XV.) ; 15°-20° high, and perennial in trop.

countries, annual in cold climates. Sds. furnish the castor-oil of phar-

macy. Ova., Fig. 195, C ; boll. Fig. 203, A. 8. Acalypha, Three-
seeded Mercury. Fls. jP, spicate; J* above, or on a separate

spike. 100 species, chiefly S. Am. Trees, shrubs, herbs ; lvs. nettle-

like. A. rubra, the beautiful little Stringwood Tree of St. Helena,

has lately become extinct; its sterile string-like spikes of red fls.

were a foot long. Other and similar species in both worlds. A.

virginica, A. carolinidna, Southern weeds. 3. Tragia. Fls.
jf>,

race-

mose. Lvs. serrate or lobed. % herbs or undershrubs, sometimes

climbing. T. macrocdrpa, urticcefdlia, urens, are Southern weeds.

4. Coelebogyne, Virgin Plant. Described, Lesson XXV. C. ilici-

folia. Fls. 9 (^, monochlamyd. Shrub resembling Holly.
_ c? ^f-

spicate, with 4 to 8 stamens. 9 ^^- '" cymes. N. Holl. 4. Siphonia

(Hevea). Fls. ^, monochlamyd., panicled, 9 above. Lvs. ternate.

Trees from 25°-100° high. 6 species, S. Am. S. eldstiea, French
Guiana ; S. brasilUnsis, S. Mitea, S. brevifbUa, the three last 100° high;

milk is the Caoutchouc or India Rubber of commerce. Para,

Amazon.
Tribe 6.—Ovarian cells 1-ovuled. 1. Croton. Fls. ^, 5-merous

; cf
diohlamyd., 9 monochlamyd. Fr. 3-coccous. Many species, herbs or

trees. C. Tiglium, a tree; sds. yield Croton Oil. Ind. Arch.
Tribe 7. —Ovarian cell 2-ovuled. (^ calyx valvate. Bridelia.

Tribe 8 Ovarian cell 2-ovuled. ri' calyx quincuncial. 1. Aporosa
(Scepa). Fls. ,^ 9- Monochlamyd., in catkins. 12 species, trees

or bushes, Ind., Java. Aporosa (or Scfepa, or Lepiddstachys) Rox-
b%irghii, Kokra Tree, wood valuable. 2. PhyllAnthus (Xylophylla).

Fls. fP, monochlamyd., clustered. Many species, herbs or trees, hot

regions, both worlds. P. (Xylophylla) montdna, laii/blia, are curious

from the leafless stems which are expanded into leafy shapes, with the

fl. clusters on their margins. W. Ind.
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Tribe 9.—Ovarian cell 1-ovuled. (^ calyx valvate. Monotixis. Fls.

fP, cymose, 9 iii centre, diohlamyd. ; i^ mouochlamyd. Shrubs, heath-

like. Australia.

Tribe 10.—Ovarian cell 1-ovuled. (Jcalyxquincuncial. Ricinocar-
pus. ris. ^, dichlam^d., sol., 8 species, similar in habit, all Austra-
lian, Kosemary-like bushes.

Tribe 11.—Ovarian cell 2-ovuled. (^ calyx quincuncial. Poran-
thera. Fls. ^p, 5-merous, dichlamyd., clustered, involucrate. Sta.

quadrilocular, dehiscence porous. Heath-like shrubs. Australia. P.

ericifblia, sta., Fig. 168, B. Allied genus: Oldfieldia africdna, ArKi-
CAN Teak Tree ; wood valuable.

Ament Alliance.—Fls. $(f^or ^p, mono- or achlamyd. in catkins or

cone-like hds. Ova. free, 1-2-celled. Perisperm (except in Platanus).

Trees or shrubs.

17. Salicaceae. 18. Casuarinaceae. 19. Myricacese. 20. Platana-
ceae. 21. Betulaceae.

Ord. 17. Salicaceae. Willows or Poplars.—Fls. 9 c?! in cat-

kins. Perianth or reduced to a disk. Sta. 2-oo. Ova. 1-celled,

00 -ovuled. Fr. caps. 2-valved
; sds. comose. Trees, Shrubs, or creep-

ing Undershrubs. Lvs. petioled, simple, entire or angular-toothed
;

stipule scaly or foliaceous. 2 gen., nearly 300 species. Types only
given here

:

1. P6pulus. Poplar. Catkin-scales jagged. Sta. 4^30. Trees of

temperate climates, both worlds. Species near 150, all ornamental.
A favorite in Eoman gardens, where it was called Arbor populi, the

People's Tree. P. balsamifera, Balsam P. 60°-80° high. Lvs.
lobed, dentate ; buds resinous ; viir. cdndicans, Balm-oe-Gilead. N.,

N. W. P. monilifera, Necklace P., Cottokwood. 60°-80° high.

Lvs. triangular-cordate ; sds. silky-cottony. Western Vt. to 111. and
La. P. anguldta (var. of last ?), larger ; Penn. to Wis., S. P. tremula,

Aspen, 60°-90° high. Lvs. round-ovate dentate. Eur. P. graeca,

Greek Poplar (W. Eur.) ; and P. grandidentdta, 46° high, P.
tremidoides, 40° high (Am. Aspens), are probably varieties of P.
tremula. P. alba, Abele Tree, 80°-90° high. Lvs. cordate, den-
tate or lobed, snow-white, canescent beneath. Bur. P. fastigidta,

LoMBARDT P., 90°-130° high, branches fastigiate ; lvs. round-triangu-
lar, pointed; probably a form of P. nigra. Black P., 80°-100° high,

branches spreading; both native to Eur., Asia Minor.
2. Salix. Willow. Catkin-scales entire. Sta. 2-3-5-10. Trees

or shrubs, temperate regions both worlds ; loving moisture
;
few species

arctic. More than 150 species, chiefly in Old World. S. pentdndra.
Bay Willow, 25° high, lvs. lanceolate, glossy, deep green, laurel-

like; (^ catkins golden, fragrant. Gt. Brit. S. lueida, 15°-20° high,
similar. Mid. States, N. Eng., Can, S. niqra, trunk black, 20° high.
Can. to Fla. and Ark. S.frdgilis, Brittle W., 60°-80° high. Gt. Biit.

S. babylmicn, Babylon W., Weeping W., 60°-80°high, hd. 70°-80°

in diam., branches weeping. Cent. Asia, N. Af. S. cinerea, Gray
Sallow, 20°-30° high ; S.'edprea, Goat Sallow, 20°-30° high ; wood
made into charcoal. Eur. S. alba, 60°-80° high ; lvs. canescent be-

neath. Eur., Asia. Var. vitellina, Golden Osier, has bright yellow
branches, very handsome. S. vimindlis, Osier, Basket W. Eur.
Twigs used in basket-making, as are those of many other species in Am.
and Eur. Many dwarf species, both worlds : S. herbdcea, stems l'-2''
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long. White Mts., N., Welsh mts ,
Scotch Highlands. S. rosmarini-

fbtia, EosEMARY Willow, 2°-3° high. Lvs. linear-lanceolate, silky-

silvery, with few teeth or entire. Eur. Fig. 69, A.
Ord. 18. Casuarinaceae. Bebfwood Tkeks.—Pis. J^ or ^ ^,

achlamyd.
; (^ in catkins; 9 in cone-like hds. of woody bracts. Pr.

a winged caryopsis. Shrubs or Trees, with many branches ; branches
slender, pend., jointed, striate, leafless, with scales for lvs. Eesem-
hling Equisetum. Wood hard, heavy, the color of raw beef ; made
into war-cluhs by the Maoris. Only genus Casuarina ; several species.

Australia, New Caledonia, Ind. Arch.
Ord. 19. Myricaceae. Wax-Myrtles.—Pis. ^P or cp

J>, achlamyd.,
in short, cone-like catkins. Pr. » nut, or a drupe, succulent or waxy,
often edible. Fragrant Shrubs. 2 gen. ; about 20 species.

1. Comptonia. Fls. often ^. $ catkin globular, bur-like. Pr. a
nut. C. asplenifolia, only species. Sweet Pern. 1°-2° high. Lvs.

.linear-lanceolate, pinnatifid, fern-like, decid. Can. to Maryland and
Wis. 2. Myrica. Usually 9 c^- ^r- a drupe. Species about 20,
temperate regions, both worlds. M. Gale, Sweet Gale. 2°-4°. Lvs.
cuneate-lanceolate, dark green, decid. Pig. Ill Wet shores of ponds.
Can. to Car., W. to Wis. M. eerifera, Wax-Mtrtle, 3°-8'' high. Lvs.
evergreen, dry-looking, cuneate-oblong. Drupe crusted with white
valuable wax ; used as candles. Sandy sea-shores, Nova Scotia to Pla.,

W. ; also on Lake Erie. M. cajwnsis, finest of the species. Lvs. cor-

date, dentate, evergreen ; wax as in eerifera, but finer ; used as candles

by farmers ; eaten as bread by Hottentots. S. Af.

Ord. 80. Platanaceae. Plane Trees.—Pis. J>, achlamyd., in

separate spherical hds. and intermixed with scales. 9 hds. long-

peduncled, persistent. Pr. a nut. Perisperm thin when present.

Lofty trees with spreading branches, and large petioled palmate
decid. lvs. Only genus Platanus. 5 or 6 species, closely resembling.

Eur., Asia, N. Af., N. Am. P. orientdlis. Oriental Plane Tree.
80° high. Lvs. 5-lohed. Levant. A favorite in all European gar-

dens. P. oceidentdlis, American Plane Tree (miscalled Syca-
more). 40°-50° high. Lvs. 5-angled. Trunk large, often 12° in

diam. ; outer bark falling off annually. Kiver-banks. Common,
U.S.
Ord. 21. Betulaces. Birches.—Pis. ^, in separate scaly catkins.

9 achlamyd., rf monochlamyd. Ova. 2-eelled, 2-ovuled. Fr. a nut
or samara, l-oelled, 1 -seeded. Trees or Shrubs. Lvs. decid., simple,

alt. 2 gen., more than 60 species. Forests of Eur. (abounding in

Kuss.), Asia, N. Am., Peru, Colombia, Antarctic regions. 1. Alnus,
Aldkr. Anthers 2-celled. A. maH^ima, Sea-Side Aldbk. 20° high.

Lvs. oblong, serrate. Del., Maryland. Also in Japan. A. glutinbsa,

Common Aldbr. 50°-70° high. Lvs. ovate, serrate. Many fine

varieties. Eur., Asia, N. Af Wood valuable. The Kialto in Venice
is built of it. 2. Betula, Birch. Anthers 1-celled. B. alba. Com-
mon Birch, White B. 60°-80° high. Lvs. deltoid-ovate, pointed,

serrate. Bark white. Eur. Many fine varieties ; one, populifhlia, an
Am. tree 15°-20° high. Penn. to Maine. P. papyrdcea, Paper B.

Lvs. similar ; tree 60°-70° high ; wood and hark valuable. N. Eng.
to Can. and Wis. P. nigra. Black B. Lvs. ovate, lobed. 30°-50°

high. Kiver-banks, Mass., S. to Pla. and W. B. lenta, Pliant B.,

Cherry B. 60° high. Lvs. cordate-acuminate, serrate. Wood red,
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valuable. N. Eng. to 111., S. B. pumila, Dwarf B. 2°-6° high.
Lvs. long-petioled, obovate or orbic, serrate. Pig. 69, B. Mts., N".

States to Hudson's Bay. B. nana, Tiny Birch. 6'-3° high. Lys.
orbic, crenate. White Mts. to Hudson's Bay ; Scotland, Sweden,
Lapland, Bussia.

Nettle Alliance.—^Fls. diclinous (g in Ulmacese), monochlamyd.,
rarely achlamyd., isostemonous. Ova. free, 1-cellea (2-oelled in Ul-
macese). Ov. sol. Fr. usually an akaine or samara. Perisperm pres-

ent or 0. 22. Urticacese.
Ord. 22. Urticaceae. Nettles.—4 Sub-Orders

:

Sub-Order 1. Ulmacese.—Fls. § or 9 § cf'
™onochlamyd.

;

fascicled or sol., racemed or panicled. Ova. 1-2-celled. Fr. a samara
or nut. Perisperm 0. Trees or Shrubs. Lvs. simple, serrate, penni-
nerved, stipulate. 12 gen., temp, regions, N. hemisphere. 1. Planera
Richdrdi, Zelkoua Tree. 76°-80° high, 4° in diam. Pis. fragrant,

sol. Wood valuable. Western Asia. P. aqudtiea. 30°-40° high.

Fls. clustered. Swamps, N. C. to Ga. 2. iJlmus, Elm. Fls. ^,
clustered. Fr. a samara. Wood valuable, used in ship-building, and
from immemorial time made into troughs for conducting the water of

salt-springs (Saxon Wych, salt-spring). The term Wych was once given
to all Brit. elms.—Gen. and spec, not well discriminated. 2 types

:

A. U. campestris, Field E., Common E. 60°-80° high. Many vari-

eties ; timber trees and ornamental trees. Medit. States, but natural-
ized throughout Eur. U. americdna, White E. 50°-100° high.

U. S. and Can. U. raeembsa, fl. clusters racemed (N. Eng., W.),
and U. aldta, Winged E., WhXhoo (Va. to 111., S.), branches broadly
corky-winged. B. U. momiana, Wtch E., Scotch E. 609-120° high,
5°-17° in diam. N.Eur. Many varieties. U./^Zijia, Bed E., Slip-
pery E. 20°-40° high ; bark mucilaginous. Common, V. S. 3.

Celtis, LoTE Tree, Nettle Treb. Fr. a small black drupe, deli-

ciously sweet, once thought to be the Lotus of the Lotophagi, which,
however, belongs to Khamnaceje. C. ausirdlis, Lote Trek, Honey-
berry. 30°-50° high. Medit. States. Wood valuable, made into
flutes, whip-handles, etc. C. occidentdlis, Hackbekry. 40°-70° high.
N. Eng., S. and W.
Sub-Ord. 2. Cannabinacese.—Fls. 9 S'l monochlamyd.

; (^ ra-
cemed or panicled, ^ strobiloid. Fr. an akaine (Hop) or caryopsis
(Hemp). 2 monotypic genera. Herbs. Lvs. serrate. 'Temp, regions,
Old World, cult, everywhere. 1. Hiimulus Lupulus {Lupus of Pliny),
Hop. Et. perenn. Stems ann., rough, twining high. Lvs. cordate.
3-7-lobed. Sev. var. 2. Cannabis satlva, Hemp, Hasheesh. Erect,
ann., 4°-20° high. Lvs. digitate, 5-7-lobed. Bark makes Hemp.
Dried lvs. are Hasheesh ; fresh lvs. yield the resin Churras ; both
smoked in pipes, and very intoxicating. Ind., Af. Several varieties.

Sub-Ord. 3. Mor^cese.—Fls. ? jf>
or ^f . Monochlamyd. (achla-

myd. in Dorst^nia). Fr. multiple, accrescent. Trees, Shrubs, or Herbs

;

juice milky. 31 gen., 253 spec. 1, Broussonfetia papyrifera. Paper
Mulberry, 9 J'. Low, mulberry-like trees. China, japan, S. Sea
Islands. 2. Morus, Mulberry. Fls. usually ^ ; in separate spikes

;

lvs. large, coarse, cordate, entire or lobed. Sev. spec. M. nigra.

Black M. 30°-40° high ; fr. black, delicious. Levant. M.r&Sra, Red
M. 40°-80° high ; fr. red, edible. IT. S. M. alba, White M. Low
tree, fr. white. Lvs. fed to silk-worms. Native of the province Seres,
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China; whence the L. name seriea, silk. 3. Maclilra aurantiaca,
OsAQK Orange, Bois d'Arc (Pr. Bow-wood; made into bows by In-
dians). Spiny tree, 30°-60° high, resembling the orange tree, but Ivs.

decid. ; used for hedges. Fr. a multiple solid yellow globe, resembling
an orange. Red and Ark. Eivers. Hardy. 4. Ficus, Fio. Erect or
creeping trees. 160 spec, trop.. Old World and S-. Ocean. F. Cdrica,
Common Fig. 10°-30° high. Fr. described, Lesson XX., Fig. 140.-

F. indica, Banyan, Fig. 91. E. Ind. F. Sycomorus, Sycamore of
Bible ; large tree, Levant. F. religibsa, PEBPiyL tree, handsome,
sadred to Vishnu ; Ivs. cordate, acuminate-tailed. Ind. This and F.
indica furnish the Lac of commerce. F. eldstica furnishes Caoutchouc

;

Cystoliths, Fig. 236. Ind. S. Dorstenia. JTerJs, 36spec., trop. Am.
;

rhiz. medicinal. D. contraySrva, described. Lesson XX., Fig. 141.

6. Artocarpus, Bread-fkuit. ^P. Several spec. Trees. A. incisa,
tree of moderate size

; fr. 1° in diam., cooked as bread. Fig. 213. S.
Sea Islands. 7. Brosimum.

(f
or (-^ 9 • Large trees. B. Galacto-

dendron (Galactodendron Milis), Cow Tree. 100° high, yields an
excellent milk. Venezuela. Fig. 238. 8. Antiaris toxicdria, Upas
Tree.. ^ 9- Sol. Fr. a drupe. A very poisonous tree. Java.
9. Cecropia. Fr. a spike of small fleshy drupes. 25 species, trees.

S. Am., W. Ind. C. peltdta, Trumpet Tree; Ivs.. peltate ; branches
hollow, made into flutes, trumpets, drums, by natives.

Sub-Ord. 4. Urticeae.—Fls. ^P, ? J>, ? g (f , in loose or capitate

cymes, rarely sol. Herbs, Vhdershrubs, or Shrubs. 36 gen., trop. or

subtrop., both worlds. 1. Parietaria officinalis, Pbllitory-of-the-
WALL, herb, perenn., bushy, 18' high, stems red

;
pollen exploded as

in Pilea. Ovule, Fig. 180, A. 2. Boehmeria, many species. B.
7nvea (EXmie), China; shrub, with the iine fibre which makes Grass

Cloth. 3. Pilea, 130 species, herbs or undershrubs, tropics, both
worlds ; insignificant except P. serpyllifdlia, Artillery Plant, a

small, graceful plant; ^(^ fls. audibly exploding their pollen, which
resembles smoke. 4. iJrtica, Nettle. Many species, cosmop. ; all

with frightful stinging hairs ; some yielding a fine fibre. 5. Laportea,

shrubs or trees, beset with stings ; both worlds. L. canadensis, 20°-60°

high, fibre valuable. U. S., Can. L. fflgas, Giant Nettle; tree

with a spiny trunk of immense buttresses 120° high, then branching

into a spreading hd. Lvs. 1°-18° long. Young trees formidably

armed. Australia.

Daphne Alliance.—Fls. usually 8 ; monochlamyd. Ova. free

(adh. in Hernandia). 1- rarely 2-celled. Ova. usually sol. Perisperm

0, or scant. Lvs. exstip. 23. Proteaceae. 24. Eleagfnaceae. 25.

Thymeleaceae. 26. Hernandiaceae.
Ord. 23. Proteaceae. Proteas.—Fls. usually g ;

4-merous;
honey-bearing ; infl. compound, rarely sol. Shrubs, Trees, rarely

Herbs. Lvs. very variable. South temperate regions. 46 gen., 600
species. 2 Sections. Section 1. Fr. follicular, 1-2-valved, l-oo-

seeded. Australia, Tasmania. 1. B^nksia. 50 species, trees or

shrubs ;. sds. winged. B. grdndis, 50° high. B. liUordlis, 30° high.

Branch, Fig. 165. B. coccinea, fls. deep red, in a large hd. 2. Hakea.
Fine genus. More than 100 species ; trees, shrubs. Australia, Tas-
mania. 3. Grevillea. Handsomest and largest genus. G. robiista,

Silk-Oak, 100° high, 8° in circumference. G. lithidoph^Ua, smaller.

Hairs, Fig. 106, 7. Section2. Fr. an indehiseent nut or drupe. Austra-
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lia, S. Af. 4, Profea. Fls. in hds. B'-S' in diam., often with slunvy

colored silky bracts. Extensive genus. Trees or shrubs ; chiefly S.

African.

Ord. 24. Elseagnacese. Olbastbrs.—Pis. § , ? J>, $ § Ji ; infl.

compound or sol. Fr. berry-lilce, an akaine in the accrescent (edible)

perianth. Trees or Shrubs, with silvery-scaly, simple, entire Ivs. 4

gen., 30 species. Northern hemisphere. 1. Elaeagnus horUnsis,

Oleastek, 20° high, Eur. ; E. argentea, similar, Western U. S. 2.

Sheph6rdia canadensis, Can. ; S. argentea with red berries, N., N.

"W., two low, pretty shrubs. 3. Hippophae, Sba Btjckthorn, Sal-
LOWTHORN. Few gen. Trees or shrubs. Berries bright orange, edible.

Eur., Asia. H. rhamnoides. Tree 20°-30° high, branches spiny-

tipped. Eur. 4. Coniileum. Bush, fruit unknown. W. Af.

Ord. 88. Thymeleaceje. Daphnes.—Fls. § or ? ^ c?, infl. sol.

or compound, often handsome, fragrant. Fr. a nut, drupe, berry, or

boll. Trees or Shrubs. Lvs. usually shining. 40 gen., 370 spec,

cosmop. 2 Sub-Orders

:

Sub-Ord. 1. Ova. 2-celled. Aquilaria .4(/(iHocAa, Eagle-wood of

.

ancients, Alobs-wood of Scripture. Large tree, wood fragrant, burnt
as incense. Asia. Sub-Ord. 2. Ova. 1-celled. 1. DAphne. Shrubs.

Fls. clustered. Fr. a drupe. Many fine species. Tropics, both worlds.

D. Afezer-eum, MezIirbon. Bush, fls. pink, appearing before lvs. Eur.

Ov., Fig. 180, D. D. odbra, China. 2. Lagetta lintedria, Lacebark
Tree. Small tree. Liber fine, strong, lace-like. Jamaica. Fig. 230.

3. Dirca palustris (only species), Leatherwood. 2°-6° high, liber

tough. tJ. S., Can.
Ord. 26. Hernandiaceae.—Fls. j^, in threes, 9 in centre ; involu-

crate, panicled. Ova. adh. Fr. a large dry drupe, included in the

hollow calyx-tube. Ti-ees ; lvs. entire, cordate, peltate. Wood spongy,
used for tinder. Only genus Hernindia, 4 species. E. and W. Ind.,

Guiana. H. sonora, Jaok-in-a-box. Fruits (dry drupe in the large,

hollow, closed calyx-tube) emitting, when the wind blows, a wild loud
whistling sound, the terror of ignorant travellers.

Laurel Alliance.—Characters of Daphne Alliance, but ova. always
free. Sta. often quadrivalvular. Perisperm 0. Lvs. simple, entire,

exstip. One Order:
Ord. 27. Lauraceae.

—

Trees, Shrubs, Undershrubs ; sometimes
climbing ; aromatic, sometimes fetid ; rarely parasitic, leafless twiners.

Fr. fleshy or dry. 50 gen., 500 species. 3 Sub-Orders. Types only
given

:

Sub-Ord. 1. Gyroc4rpus.—Pis. $ g ;;?*, in dense panicles. Pr.

nut-like, winged. Trees, trop. Am., E. Ind. Sub-Ord. 2. C4s-
sytha, Doddbr-Laurbl. Fls. § , spicate. Leafless Dodder-like
twiners ; several spec. ; tropics, both worlds, Australia. Pr. drupe-
like, often edible.

Sub-Ord. 3, True Laurels.—Pis. usually clustered. 1. Benzoin
{Lindera), Spicebitsh, Benjamin. Fls. 9 c^ ; berries red. Aro-
matic, decid. Shrubs; 12 species, N. Am., S. Af. B. odoriferum,
6°-15° high, TJ. S., Can.; B. melisscefblia, 2°-Z° high, S. States. 2.

Laiirus, Latrel. $ ^ or $ g (^; berries black. Shrubby ever-

green trees or shrubs. Lvs. lanceolate. Few species, many var.

;

Medit. States, Asia. L. nobilis, Noblb (Classic) L., Bay. Shrubby
tree, 15°-60° high. Medit. States. 3. Tetranthfera. Many species,
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large trees or bushes, evergreen or decid. ; warm regions, chiefly in

Old World. T. geniculdta, Pond Spice, Ivs. decid., drupe red. 8°-

15° high. Va. to Fla. 4. Sassafras. Pis. $ J*. Lvs. decid., vari-

able in form. S. officinale. Drupe blue on a crimson fleshy stalk.

Fragrant tree, 10°-20° high. U. S. and Can 5. Persea. Fls. g.
Fr. a drupe. Evergreen trees. P. gratissima, AvocIdo, Alligator
Pbar. 2(y-S0° high ; drupe large, edible. W. Ind., trop. Am. P.
cai-olinensis, Ebd Bay, 30°-40° high. Drupe small, blue. Va. to

Fla., swamps. 6. Camphora o/^ctnarum. Camphor Tree. Fls. §.
Drupe small. Lvs. ribbed. Wood and lvs. yield Camphor. China,
Japan. 7. Cinnamomum. Trees. Several species. Asia, E Ind.
Fls. § . Drupe small, in a cup-like calyx. Lvs. ribbed. C. zeyldni-

cum, bark is the Cinkamon of commerce. Ceylon. Branch, lvs., fls.,

Fig. 170.

Goosefoot Alliance.—Fls. usually § ; monochlamyd. , rarely aeh-
lamyd. Ova. free (adh. in CynocramMcese), 1- rarely oo-carpelled.

Ov. sol. (2 or more in some Amaranthacese and Paronychiacese). Emb.
coiled or curved. 28. Cynocrambaceae. 29. Chenopodiaceae. 30.

Amaranthacese. 31. Polygonaceae. 32. Phytolaccaceae. 33. Nyc-
taginacese.

Ord. 28. Cynocrambaceae.—Fls.- ^p, monochlamyd.
;
perianth 2-

leaved. Ova. adh. Pr. u drupe. Only genus and species, Thely-
gonum Q/nocrdmbe. Smooth succulent herb ; lvs. oval ; used as a

pot-herb. Medit. regions.

Ord. 29. Chenopodiaceae. Goosefoots.—Fls. § or diclinous,

3-4-5-merous, sol. or clustered. Fr. a utricle, caryopsis, or berry

;

always included in the dry or fleshy perianth. Herbs, rarely frutes-

cent; sometimes climbing. Lvs. simple, sometimes fleshy; entire, .

dentate, sinuate, or out. 78 gen., 530 spec. ; temp, and trop. regions.

1. 6oussinga{iltia baselloldes, miscalled Madeira Plant. Elegant

succulent twining herb ; rts. tuberous ; lvs. cordate ; fl«. small, white,

fragrant, in long racemes. Andes. 2. Salicornia herbdcea, Glass-

wort. Low, jointed, branching, leafless, fleshy herb? ; fls. sunk in

fleshy spikes. Sea-coasts, IST. hemisphere; and 3. Silsola, sev. spec,

herbs; vield Soda. 4. Spinacia, Spinach. Sev. var., pot-herbs;

W. Asia. 5. Blitum capiidtuin, Strawberry Blite, herb ; fls. capi-

tate, perianths accrescent, red ; hds. like strawberries. Eur. Fig. 120.

6. Chenopodium, GoosErooT. Many species, both worlds. C. album,

Lamb's Quarters, pot-herb. C. qwLnoa, sds. edible; Peru, Chili.

7. Bfeta mdgdris, Beet, @ herb; rt. fleshy, edible. Sev. var. S.

Eur. Cells, Fig. 215, B ; raphides. Fig. 235, B.

Ord. 30. Amaranthacese. Amaranths.—Eesembling Chenopo-

diaceas ; but fls. with sometimes monadelphous stamens
;

persistent

bracts often bright-colored ; and fr. with circumscissile dehiscence. 46

gen. ; about 500 spec. ; nearly all useless weeds. Types : 1. Froelichia

floriddna. 0. Arachnoid herb, l°-2° high, fls. spicate, lvs. lanceo-

late. 111. to Gulf of Mex. 2. Gomphrena. Undershrubs or herbs.

90 spec, S. Am., few in Asia, Australia. G. globbsa. Globe Ama-
ranth. O Fls. in round, small hds., crimson, pink, white. Ind.

3. Achyrinthes. 30 spec. Trees or shrubs, sometimes climbing

;

tropics. Old World. A. Verschnffeltii, A. Lindeni, foliage-plants,

with carmine and crimson foliage. 4. Amardnthus, Amaranth. Q.
Bferbs. A. cauddius, Loye-lies-bleedinq ; lvs. bright green, spikes



tlXOGENS. 63

of fls. red, In a long drAoping panicle. Ind. Pig. 121. A. spedbsa,
Prince's Feather, Ivs. purple, fl. spikes erect, crimson. A. tricolor,

Joseph's Coat, Ivs. brilliantly variegated with red, yellow, purple.

China. 5, Celosia cristata, CocK's-coMB. Q. Infl. anomalous,
crested, bright red, rose, yellow, or white. Ind.

Ord. 31. Polygonaceae. Bitckwheats.—Fls. gor diclinous, mono-
chlamyd. Infl. sol. or compound. Perianth usually. colored, disk

lining its base. Sta. 1-15. Ova. sol., of 2-4-oarpels. Fr. a 3-angled
akaine or caryopsis in the accrescent and sometimes fleshy calyx.

Herbs, rarely Shrubs, erect or twining, rarely leafless, stemless. Stem
jointed, tumid; Ivs. alt. simple, usually ochreate. 33 gen., nearly
400 spec, temp, regions, cosmop.

1. Antigonon leptbpus. Fls. g . Perianth-segments 5, petaline,

colored ; 3 outer large. Handsome, sub-shrubby, twining high ;
Ivs.

broadly cordate ;
fls. large, rose-color, in large showy racemes. Mexico.

2. Polygonum. Fls. pink or white, spiked or racemed. Many species.

Herbs or undershrubs, including the Smartweeds (juice acrid). Knot-
grasses, and Climbikg Buckwheats. Fig. 3. . 3. Triplaris. Fls.

9 § c?. Trees or shrubs. S. Am. T. Schomburgkidna, tree ; inter-

nodes hollow, occupied by venomous ants. Guiana. 4. Fagopyrum
eseulentum. Buckwheat. Q herb. Fls. g , white, panicled, fragrant.

Sds. farinaceous. Asia. 5. Riimex, Dock, Sorrbl. Herbs or under-
shrubs. Many species, both worlds. Common. Foliage acid. R.
Acetosella. Fr., vert, sec. Fig. 189, A; raphides. Fig. 235 A. 6.

Rheum, Rhubarb. Sev. spec. Cent. Asia. Perennial, rhiz. large,

often bitter, medicinal ; Ivs. acid. R. nobile. Lvs. rad., large. Infl.

5° high, cone-like, of large straw-colored imb. bracts edged with pink.

7. Eriogonum. Kesembles Buckwheat, but lvs. exochreate, fls. invo-

lucrate. TJ. S., S. and W.
Ord. 32. Phytolaccaceae. Pokeberries.—Fls. g , rarely 9 c^i

mono- or dichlamyd., 4-5 merous. Infl. comp. Ova. of 1 carpel, or

00 carpels whorled. Fr. a berry, utricle, coccus, or samara. Herbs,

Undershrubs, or Trees. Lvs. simple, entire. 20 gen., 80 species.

"Warm regions, Am., Asia, Af. I. Phytolacca. Fr. many-carpelled,

berry-like. 10 species. P. decdndra, Common Pokbberry. Branch-
ing herb, 8°-12° high. Berries dark purple, racemed. 2. Rivina.

10 spec, trop. Am. Undershrubs, fls. racemed. R. humilis, small;

with lovely racemes of small scarlet berries. Texas to Brazil, W. Ind.

3. Pirciinia dimca, Bella-Sombra. Fls. 9 (^. Tree, stem enor-

mously swollen at base, hd. spreading. La Plata.

Ord. 33. Nyctaginaceae. Prbtty-by-nights.—Fls. § , rarely

diclinous ; ' monochlarayd. ; usually involucrate. Perianth petaloid,

tubular, colored. Ova. 1-carpelled, 1-celled. Fr. an akaine, included

in the accrescent woody perianth-tube. Trees, Shrubs, Herbs, knotty,

often spiny. 20 gen., 100 spec; warm regions, both worlds. 1.

Neea. Fls. exinvolucrate, panicled. Trees and shrubs, trop. Am.
2. Bougainvillea. Fls. small, in threes, concealed by large showy
bracts, in splendid massy panicles. Sev. spec, S. Am. B. spectdbilis,

climbing shrub or small tree ; bracts rose-color. 3. Abronia, Q|. herbs.

Perianth salver-shaped, flower-like, small, bracts small. Fls. umbelled,

fragrant. A. MmfteWdte, day-blooming, fls. purple, Cal. A./rdgrans,
vespertine, Kooky Mts. 4.'Ox3?baphus. Q|. herbs. Fls. small, rose-

purple, few together, surrounded by an accrescent salver-shaped invo-
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lucre. Sev. spec, "W. O. dlOiiius, N. Car., S. S. Mir^bilis. Mar-
tel-of-Peru, Bbllb-dk-n0it, Peetty-by-night, Four-o'clock.

% herbs, rts. fleshy. Perianth large, flower-like, funnel-shaped. Pis.

fragrant, sol. or few, in a green calyx-like involucre. Several spec.

Trop. Am. M. Jaldpa, fl. 2' long, red, yellow, white, or varieg. Pr.,

Fig. 189, B. W. Ind. M. longiflira, fl. 6' long, border white, spread-
ing. M. Wri^htidna, 4' long, border white, rose-tinged. Texas, Mex.

Division Il.—Monopetaloe. 2 Subdivisions
|

g' ^^^^^ ^^®^-

Flowers usually dichlamydeous. Petals usually connate.

Subdivision /.-Ovary usually free. 2 Sections.
{ ^ f^^^^

^S"^'^^^'

Section I.—Flowers irregular, rarely regular.

Mint Alliance.—Fls. 8 . Calyx and corolla tubular, 5-4-me-
rous ; usually tubular; 2-labiate, lips 2- and 3-fid; rarely reg. (in

some Verbenaceie). . Sta. 4, didynamous, or 2, rarely 5 (in some Ver-
benacese). Ova. free, 4-2-1-eelled. Fr. dry or fleshy. Perisperm
present or 0. Lvs. exstip., often opp. Herbs, Shrubs, Trees; often

fragrant. 34. Labials. 35. Verbenacese.
Ord. 34. Labi^ts. Lipped Floweks. Mints.—Fls. always ir-

reg. Ova. 2-carpelled, style gynobasic. Fr. 4 nuts in the persistent

often accrescent and showy calyx. Herbs or Underskrubs, usually aro-

matic. Stems square ; lvs. opp. 100 gen., 2500 spec. ; temp, regions,

both worlds. 7 Tribes, distinctions in akaines and sta. Types given

:

Tribe 1. Teucrium, Germander.—Herbs and shrubs. 100
spec, chiefly in Old World. T. Scorodonia, Wood Sage; taste and
smell of Hops. Eur. Fig. 160. T. canadenae, % herb, P-3° high,

fls. purple. U. S., Can. Tribe 2. Prostanthera, anth. spurred.

Shrubs with powerful odor. Australia. P. lasidnihos, fls. hairy.

Tribe 3. Akaines fleshy. Prasium mdjus, only spec Evergreen
shrub. Eur.,N. Af. Tribe 4. 1. Molucella Zaems, Molucca Balm,
Shell-Flower. Q. Low, smooth; calyx shell-like, 1' long ; fls.

small,' yellow, racemed. Levant. 2. Lamium. ©, Q|. herbs. Sev.

spec. Old World. Fls. often handsome, white, purple, or spotted. L.

amplexicaiile, Dead Nettle, weed ; fls. purple ; autumnal ones cleis-

togamous. Fig. 183. 3. Marrubium, Hoarhound. Bitter herbs.

Sev. spec S. Eur., W. Asia. M. vulgdre, Common H. Stem and

rugose lvs. hoary (frosted with white hairs), fls. white. Tribe 5. 1.

Cedronella. Q|. herbs or shrubs, fragrant. Sev. spec, both worlds.

C. mexicdna, fls. large, pink. New Mex. 2. Nepeta. •

2J.
herbs.

Many spec Eur., Asia. N. C(/<aria, Catnip, l°-3° high, soft, downy

;

lvs. cordate, crenate ; fls. white. N. Glechoma, Ground Ivy, Gill;
creeping, spreading ; lvs. smooth, reniform, crenate, petioled ; fls. light

blue. Eun wild in U. S. Tribe 6. Sta. 2. Anth. lobes sol. or

separated by a long connective. 1. Monarda. Q|. herbs. Fls. in

glomerules; calyx and bracts brightly colored. Sev. Am. spec M.
didyma, fls. crimson, 15" long, fragrant. Swamps, Can. to Ga. 2.

Rosmarinus offlcindlis, KosBMAEY. Evergreen shrub, lvs. hoary
beneath, fragrant ; fls. pale blue. S. Eur., Asia Minor. 3. Silvia,

Sage. Undershrubs, herbs. Fine genus ; species numerous, both
worlds ; all pretty ; many ornamental in fl. and If. S. splendens,
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Brazil, S. fillgens, Mex., have scarlet fls. 2' long. S. argentea, Ivs.

silvery white, fls. white. Spain. S. officinalis, Garden S. Lvs., me-
dicinal ; fls. blue. Eur. Fls. with bee, Pig. 187 ; hiiirs, Fig. 106, 10;
sta.. Fig. 168, D. Tribe 7. Sta. 4-2. 1. Hyssopus officinalis, Hys-
sop, Ql herb. S.Eur. 2. Thymus, Thyme. 50 .spec.

, QJ.
herbs. Eur.

Asia, N. Af. T. Serppllum, Wild T. ;
creeping, turfy. T. vulgdre,

Garden T. 3. Hedeoma pM^ef/toirfcs, American Pennyroyal. Q,
low, ils. blue. Can., U. S. 4. Calamintha. 2|. herbs, many spec,

both worlds. C. coccinea, fls. scarlet. Fla., Ala. 5. Melissa. 2|.

herbs, N. Hemisphere ; fls. honey-bearing. M. officinalis, QA.\.yi; fls.

white. Eur. 6. Satureia hortensis, Summer Savory, Q ;
fls. pur-

ple ; S. moniana, Winter S., dwarf, suffrutescent evergreen
;

fls. pale

purple. S. Eur. 7. Origanum, sev. spec. ; herbs, shrubs ; fls. with
showy colored bracts. S. Eur., Ind. O. Majordna, Marjoram ; O.
Dictamnus, Dittany ; both herbs. 8. Mentha, Mint. 2(. herbs.

Corolla i-lobed, purplish white. Sev. spec, both worlds. M. pule-

gium, Pennyroyal, Eur. M. viridus. Spearmint ; M. piperita. Pep-
permint ; M. citrdta, Berqamot. All in wet places ; Eur. ; run
wild in XJ. S. 9. Pogostemon, Patchoiily, Qj. herb ;

yields the perfume
Patchouli. E. Ind. Tribe 8. 1. Lavandula, Lavender, fragrant
undershrubs; Old World. L. vera. Common L., lvs. linear, grayish

;

fls. blue. S. Eur. 2. Coleus, herbs or shrubs. Asia, Af. C. Blu-
mei, herb, foliage variegated. E. Ind. 3. Ocimum, herbs, small
shrubs; many species, trop. Asia, Af., Am. O. basilicum, Sweet
Basil. 0, fragrant ; fls. bluish white. Ind.

Ord. 35. Verbenaceae. Verbenas.—Characters of Labiatse, but.

style terminal ; fr. sometimes baccate ; -fls. sometimes reg. ; sta. some-
times 5. Herbs, Shrubs, Trees. About 56 gen., 700 spec, both
worlds, chiefly in S. Hemisphere. 2 Sub-Orders. Types given :

Sub-Ord. 1. Myoporacese.—1. Phryma leptostdchya, Lop-Seed,
onlyspec Q|. herb, 2°-3°high ; fls. purple, small ; fr. an akaine. Can.,
U. S. 2. Selago, 70 spec, herbs or undershrubs. Fr. 2 1-seeded
akaines. Cape of Good Hope. 3. Globularia, 4spec., shrubs, herbs.

Fr. a caryopsis. S. W. Eur. 4. B6ntia, monotypic Small ever-

green olive-like tree. Fr. baccate, 8-seeded. Antilles. Sub-Ord. 2.

Verbenaceae. 4 Tribes. Tribe 1. Heath-like shrubs, S. Af. Fr. a
2-celled dehisc boll or a utricle. Stilbe, 4 spec Cape Colony.
Tribe 2. Small evergreen trees. Ova. 2-celled, ov. twin. Fr. inde-

hisc Emb. germinating in pericarp. Only gen., Avicenna, White
Mangrove, sev. spec. Tidal estuaries, tropics, both worlds. A.tomen-
tbsa, trop. Am. A. officinalis, N. Zealand. Tribe 3. Infl. def. 1.

Vitex. Shrubs or small trees, fragrant, many spec, tropics, both
worlds. Fr. a drupe. V. Agnus-CSstus, Chaste Tree, Sage T.
8°-1 5° high, lvs. digitate, Ifts. entire Fig. 126. S.Eur. W.inclsa,
smaller, Ifts. incised. China. 2. Clerodendron. Shrubs or trees

;

sometimes climbing. Lvs. simple, fls. showy, fragrant. 80 spec,
trop. Asia, Af., Am. 3. Callicarpa. Shrubs. Fr. a 4-seeded, small
drupe. Sev. spec. Trop. Asia, Af., Am. C. americdna, French
Mulberry. Lvs. mulberry-like ; drupes showy purple. S. States.

4. Tectdna. Teak Trek. Enormous trees, wood valuable ; fls. reg.,

panicled ; sta. 5-6. 2 spec E. Ind. and Islands. Tribe 4. Infl.

indef. 1. Petraea. Twining shrubs or small trees. Fls. showy. 13
spec, trop. Am. 2. Lant^na. Shrubs, rarely herbs ; 50 spec ; trop.

5
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Am. Fls. small, in hds. Drupe 2-seeded. 3. Aloysia citrioddra,

Lemon Verbena
; toll 2-seeded. Small fragrant shrub, Chili. 4.

Verbena. Fr. splitting into 4 akaines. Herbs or shrubs. V. officl-

ndlis, Vervain; herb, held sacred by the ancients, especially Druids.
Eur. V. AuUetia, fls. puiple. 111. to Car., S. ; and V. chamaedrifdlia,
fls. scarlet, S. Am., are the originals of most garden Verbenas.
Foxglove Alliance.—Characters of Mint Alliance, but plants not

fragrant ; ovules oo ; fr. frequently a boll. 36. Acanthacese. 37.

Bignoniacese. 38. Gesneraceae (ova. sometimes adh.). 39. Co-
lumelliaceae. 40. Orobanchiacese. 41. Lentibulariaceae. 42.

Scrophulariaceae.
Ord. 36. Acanthaces.—Anther-cells often sepa. and superimposed.

Fr. a boll. Sds. supported by hooks (or a papilla) arising from pla-

centa. Pcrisperm 0. Herhs, rarely Shrubs. 155 gen., 1100 spec, for

the most part weeds, a few beautiful. Chiefly trop., both worlds. .

Sub-Ord. 1. Sds. on hooks. A. Sta. 2. 1. Dianthera, Water-Wil-
low. Lvs. long, fls. usually reddish, spiked. Many spec, herbs or

shrubs; weeds. IT. S., trop. Am. 2. L.ihbnia. fiiribmida, only spec,
similar, smaller; fls. scarlet, yellow-tipped. Brazil. 3. Justicia,

herbs or shrubs; fls. showy, red. Ind., S. Af. 4. Gymnost&chyum
(Fittonia), dwarf plants; lvs. with colored veins. G. zepldnicum,

Ceylon. G. VerschaffeUii, Para. B. Sta. 4, anth. 1-celled. S. Acan-
thus, elegant foliage-plants of S. Eur. ; lvs. large, sinuate^pinnatifid.

A. mollis, lvs. nearly smooth. A. spinosus, Classical A., lvs. spiny.

Lesson XXVII., Fig. 123. Sub-Ord. 2. Seeds hooked or papillate.

Sta. 4, 2-oelled. 1. Ruellia. Pilose herbs, fls. blue or purple. Many .

fine spec, U. S., Asia, Australia. R. formbsa, hairs, Fig. 106, 8.

R. sfre;)e«s, fls. blue, Penn.,W. and S. Sub-Ord. 3. Sds. papillate

Calyx reduced to a ring. Sta. 4, 2-celled. 1. Thunbergia, climbing

herbs ; fls. showy ; boll beaked.

Ord. 37. Bignoniaceae.—Characters of last; but 5th sta. sterile

or 0. Trees and Shrubs (often climbing), rarely Herbs. Fls. large,

showy, often trumpet-shaped. Fr. a boll, berry, or drupe. 70 gen.,

520 spec, trop., both worlds, chiefly in Old World 3 Sub-Orders.

Sub-Ord. 1. Herbs. Sds. wingless. Placentation parietal. 1. Mar-
tynia, Unicorn, Devil's Claws. Fls. showy, fragrant, raeemed

;

boll with 2 long curving horns. M. proboscidea, S. and Western

F. S. M. frdffrans, Mex. 2, Uncaria procHmbens, only spec.

Grapple-Plant. ' Prostrate. Boll covered with strong branched

sharp hooks. S. Af. 3. Sesamum indicum, sds. oily, edible. Ind.

• Sub-Ord. 2. Small trees. Fr. woody, indehisc. Both worlds. 1.

Crescfentia, Calabash T. Fls. large, adventitious. Fr. (pepo)

large and horny, almost indestructible. C. Cujete. 30= high ;
lvs.

simple in 5s. Gourds 1° in diam., made into various useful ves-

sels. Pig. 209. W. Ind., trop. Am. C. aldta, Holy Cross T., 30°

high ; lvs. in 3s ; 2 outer simple, sessile ; central one ternate at apex

of an alate petiole, imitating a cross. Gourds small, made into drink-

ing-cups. Mex. 2. Parmentiera, Candle T. Fls. of last. Lvs.

simple or trifoliate. Pepo long, slender, fleshy, imitating a yellow

wax candle; edible. 2 spec. : P. ceHfera, candles 4° long ;
Panama;

P. edulis, candles shorter, .sweeter; Mex.
Sub-Ord. 8. BignonisiceEe.—Trees, shrubs, often climbing or creep-

ing, rarely herbs. Fls. usually large, usually trumpet-shaped ; always
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showy. Boll usually 2-valved ; usually long and slender ; sds. winged.

Lvs. usually compound, rachis often terminating in tendrils. 46 gen.,

452 spec. ; tropics, both worlds ; chiefly in Old World. 4 Tribes

:

Tribe 1. Only gen. Eccremocarpus (CqUmpelis). Stem shrubby,

branches long, succulent, climbing by If.-tendrils. E. longiflorus, lvs.

3-pinnate ; calyx red, corolla-tube yellow, border green ; E. scdber,

lvs. 2-ternate, fls. orange-yelloW; Chili. Tribe 2. Erect small herbs

;

fls. raceraed. 1. Amphicome Emodi, fls. pink, sds. comose ; lvs. pin-

nate. N. W. Ind. 8. Incarvillea, monotypic, fls. scarlet ; lvs. pin-

natisect. China. Tribe 3. Trees, rarely shrubs or herbs. Fls. usually

in large panicles. Lvs. large, cordate; fls. white, mottled with colors.

1. Catdlpa, Indian Bean. Trees 30=-50° high
f
boll long, slender.

4 or 5 spec. N. Am., W. Ind., Japan, China. C. bignonioides, South-

ern U. S. 2. Pandorea. Shrubs, only twiners in the Order; lvs.

pinnate. 3 spec, Australia. P.jasminoides, fls. white, throat pink.

3. Tecomaria. Erect shrubs ; lvs. pinnate, pinnse serrate ; fls. orange-

yellow. 6 spec, S. Am. T. cajoeresis (specific name given under the

supposition that the shrub came from S. Af.) is the best known 4.

Stereospermum. Trees ; lvs. pinnate ; fls. white, very fragrant. 12

spec, trop. Af., Asia. 5, Spathodea. Tall trees; lvs. pinnate ; fls.

orange or purple. Several spec, trop. Af , Asia. 6. Jacar^nda.
Trees; lvs. 2-pinnate ; fls. blue; numerous spec, trop. Am. 7. Zey-
heria montdna, only spec ; large, stately tree ;

lvs. digitate, fls. gold-

color. Brazil. 8. Tecoma. Tall trees ; lvs. digitate ; fls. golden-

yellow, purple, pink, or white. Wood (called Koblb, from Rbbur,
oak) almost indestructible. 50 spec, trop. Am.
Tribe 4. Eubignoniese.—True Bignonias, High-climbing or high-

creeping shrubs, or tall, slender trees ; fls. large, trumpet-shaped, some-
times ill-scented. 1. Calosinthus, monotypic. Very tall, slender

tree ; lvs. 2-pinnate ; fls. white, fetid. Ind. 2. Campsis. High-
creeping, rooting, like ivy ; lvs. pinnate ; fls. large, scarlet or pink. 6
spec, W. Am., E. Ind., Japan, China. C. rddicans, Trumpet-
Creeper ; creeping up trees, walU, etc., to height of 80°

;
fls. scarlet.

Penn. to 111., S. and S. W. C. i/randiflorn., not so tall. China. 3.

Campsidium chilense, only spec. ; lvs. pinnate, fern-like ; stem slen-

der, climbing (not rooting) to height of 40°; fls. orange-yellow. Chili.

4. Adenocal5rmna. Lvs. binate, tendrilled ; fls. orange or pink.

Stem rope-like, branching, climbing the tallest trees ; several spec.

Brazil. 5. Arrabidaea, similar ; fls. much smaller, but in handsome
panicles ; 20 spec, chiefly in Brazil. 6. Bign6nia, similar, but fls.

largest and finest of all, of various colors. Many spec. ; lvs. of some
yielding colored pigments; all trop. Am. B. capreoldta, Cross-Stem

;

lvs. evergreen; fls. orange-red; wood in the form of a cross (Lesson
XXXI.) S. Va., S. and W. to Mex. B. picta, S. Am. Pig. 70.

Ord. 38. Gesneraceae.—Characters of Bignoniacese ; but sta.

sometimes 5, fertile, ova. l-ce11ed, sometimes adh., and sds. wingless.

Anthers often cohering. Fr. a boll or berry. Herbs or Undershrubs,
often with tuberous rhizomes. Lvs. simple. 80 gen., 300 spec,
chiefly tropical ; both worlds, chiefly in New World. 3 Trjbes :

Tribe 1. 1. Ramdndia pyrendica, monotypic Stemless Q|. herb
;

lvs. rad. ; corol. nearly reg., limb rotate, sta. 5, fertile. Fls. purple,

few, on a scape. Pyrenees, Piedmontese Alps. 2. .ffischynSnthus.
Splendid epiphytes ; stem pendent, lvs. fleshy, fls. (irreg., sta. didyna-
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mous) large, scarlet or orange. Several spec., Jaura, Borneo. Tribe 3.

1. Columnea. Erect or climbing ;
Ivs. fleshy ; fls. scarlet. C. scd7i-

dens, Syritp-Stem
; fls. honey-bearing ; trop. Am. Tribe 3. Ova.

adh. ; fr. a bolL 1. Achimenes : fleshy-stemmed erect herbs ; fls.

large, showy
;
pedicels (and base of stem) tuber-bearing. Many spec.

;

Mex., Cent. Am., Jamaica. 3. Naegfelia. Herbs, from scaly rhizomes.
Lvs. large, velvety, richly tinted ; fls. large, showy. Several spec,
S.Am. N. ^TeJrma, Q|., best known. 3. Gesnera. Herbs from tubers

;

lvs. and fls. handsome. G. c^iscotor, best known. S.Am. 4. Glox-
inia, similar, without,tubers. Many fine spec. ; may be propagated
from the lvs. S. A.

Ord. 39. Columelliacese.—Like last; with ova. adh., 2-celled; sta.

2, epipetalous ; anthers sinuous, connivent at top ; corol. rotate,
nearly reg. Only gen., Columellia, several species ; evergreen Shrubs
or Trees; lvs. opp., entire or serrate; fls. small, yellow. Mex., Peru.

Ord. 40. Orobanchiacese.—Characters of Gesneracese. Corol. ir-

reg.
; sta. 4, didynamous ; ova. free, 1-2-celled. Fr. a boll enclosed

in the marcescent corol. Small Herbs, root-parasitic, leafless, scaly,
never green. 12 gen., 100 spec, N. Am., S. Eur., Asia, S. Af. 1.

Orobanche, Broomrape ; on rts. of Broom and other leguminous
plants. O. major, 18' high, russet; O. riibra, red; Fig. 159. Eur.
8. Epiphegus virginidna, 1° high, purplish ; Conopholis americdna,
yellowish, 5'-6' high ; both on rts. of forest trees, N. Am.

Ord. 41. Lentibulariaceae.—Characters of Alliance. Corol. often

spurred. Sta. 2, anth. 1-celled ; boll 2-valved ; fls. showy. Small
aquatic or marsh Herbs ; lvs. finely dissected or entire. 4 gen., 180
spec. ; chiefly trop., both worlds. 1. Pinguicula, Butterwort. Lvs.

entire, greasy to the touch. Many spec. P. BuZydris, fis. sol., purple. Cold
bogs, Eur., IJ. S. Fig. 8*' 2. lltriculai-ia, Bladderwobt. Aquatic,

usually floating ; lvs. finely dissected, submerged ; fls. yellow, above
water. Many handsome spec. ; U. vulgaris, common ;

slow or still

waters.

Ord. 42. ScrophulariacesE.—Characters of Bignoniacese, but peri-

sperm present. Fls. showy ; sometimes spurred and personate. Herbs,

Shrubs, rarely small Trees; 180 gen., 1800 spec, cosmop. 3 Sub-

Orders, distinctions slight. Only well-known types given. Sub-Ord.
1. Castilleja, Painted Cup. Herbs ; fls. small, bracts large, colored.

40 spec. C. eoccinea, 8'-12' high; bracts scarlet. Can., tJ. S. 2.

Gerardia. Herbs (2) Q|., more or less root-parasitical ; fls. purple

or yellow. 12 spec. ; N. and S. Am. ; handsome. 3. Veronica,

Speedwell. Fls. blue or white; herbs, undershrubs ; cosmop.,

many spec; many ornamon'r.' V. jpirdia, %, tall, fls. blue. Eur.

4. Digitalis purjriirea, Foxgluvb. Q|., fls. large, purple. Eur.

Boll, Fig. 203, 0. Sub-Ord. 2. 1. Mimulus, Monkey-Flower.
Q|., fls. showy, of various colors. Sev. fine spec, in U. S. 8. Rus-
selia j'&ncea, grass-like, drooping stems ; lvs. small, scale-like ; fls.

scarlet. Mex. 3, Scrophularia; herbs, undershrubs; 100 spec, all

weeds ; Old World. S. nodosa, %, 3°-4° high, fis. small, lurid,

fetid. U. .S., adv. from Eur. 4. Paul6wnia imperidlis, only spec.

Handsome tree, resembling Catalpa, but pods nearly globose, small.

Japan. 5. Maurdndia. Erect or climbing, herbs, with twining peti-

oles and peduncles. 5 spec. 2 erect, Cal. ; 3 climbing, with fine fls.,

Mex. 6. Antirrhinum, Snap-dragon ; herbs, undershrubs ; fls.
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showy. 14 spec, Medit. region; a few in Gal. A. maJMs, l°-3° high,
fls. variegated. Eur. Pig. 161. 7. Linaria, Toad-flax. Herbs,
often trailing ; fls. personate, purple, yellow, showy. Lvs. usually

linear. Sev. spec, Eur. L. Oymhaldria, miscalled Kbnilwobth
Ivy; lvs. ivy-like; stems delicate, trailing. Eur. 8. Verbascum,
MuLLBiN. Sta. 5, fertile, epipetalous ; filaments unequal ; fls. yel-

low, purple, or white. Strong erect herbs, usually woolly. 90 spec,
Eur., Asia, N". Af V. Thdpsis, Common M., Hiq-taper (Sax.

Hig, hedge), with 2 or 3 other spec, run wild m U. S., Can. Hairs,

Pig. 106, 5. 9. Calceolaria. Corolla-lips usually saccate ; sta. 2.

Herbs or shrubs. Many spec, all with showy fls. S.Am. Sub-Ord.
3. Infl. def. 1. Schizinthus. Sta. 2 ; staminodes 2 or 3. Herbs

;

lvs. compound or pinnatisect ; corolla-limb fimbriate
;

fls. showy ; few
spec, Chili. 2. Salpiglossis. Sta. 4; staminode 1. Similar, fls.

funnel-shaped ; showy ; Chili. 3. Brow411ia. Stji. 4. 0, bushy,
l°-2° high ; lvs. ovate ; fls. bright blue ; S. Am. 4. Brunsfelsia. Sta.

4. anthers confluent at top ; corolla-tube long, border flat, 5-lobed.

Boll fleshy, sometimes indehisc, drupe-like. Shrubs or small trees;

lvs. oblong; fls. large, blue or white, fragrant. Several spec, W.
Ind., S. Am. These last lead directly to Solanaoese.

Section II.—Flowers usually regular.

Nightshade Alliance.—One Order.

Ord. 43. Solanacese.—Characters of Scrophulariaceae ; but corolla

often regular ; sta. 5, fertile, epipetalous, equal or not ; anthers some-
times connivent or coherent, opening by a pore at top ; ova. usually
2-celled, syncarpous ; cells usually oo-ovuled ; lvs. rarely pinnate ; usu-
ally alt. Pr. a boll, pyxidium, or berry. Herbs, Shrubs, rarely Trees,

often with narcotic, deadly juices. About 70 gen., 1600 species,

cosmop., most abundant in tropics. 10 Tribes. Types given :

Tribe 1. Boll few-seeded. 1. Metternichia. Trees. Pis. showy,
white or pink ; corol. funnel-shaped, 5-lobed. Brazil. Tribe S.

Boll 2-valved ; sds. few. 1. Lonchostoma. Shrubs. Pis. smaller.

Cape of Good Hope. Tribe 3. Boll or berry; sds. (x. 1. Habro-
thimnus. Shrub. Corol. V long, border 5-toothed ; fls. red or purple
in splendid panicles. Berry, in calyx. Mex. 8. Cestrum, Night
Jessamine. Berry like last. Corol. border 5-lobed, V long ; fls.

greenish white, clustered, fragrant at night. C. iioctw-num. W. Ind.

C. Pdrqui, Chili. Tribe 4. Berry 2-4-celled. Triguiera. Herb.
Spain. Tribe 5. Drupe with 4 pyrenes. 1. Grabowskia boerhaav-

isefolin, spiny shrub. Brazil. Tribe 6. Style gynob^sio ; ova.
5-8-10-x, distinct, ripening into drupes. Small shrubs or herbs.

1. Dolia. Heath-like littoral shrubs ; lvs. fleshy ; fls. small. S. Am.
2. Nolana. Prostrate; fls. bell-shaped, large, showy. Sev. spec,
Peru, Chili.

Tribe 7. Solaneae. Anthers often cnnnivent, sometimes coherent.

Pr. a berry, 2-xi -celled ; rarely a boll without valves. Herbs or slirubs.

1. Lycium, Box Thokn, Matrimony. Shrubs, often scrambling
and spiny ; lvs. and purple (usually 5-merous) fls. small ; berries

scarlet or orange. Many fine spec. ; Medit. States, China, N. and
trop. Am. L. carolinidnum, low, ."ipiny ; fls. 4-merous. Salt marshes,
5. States. 2. Mandragora, Mandrake. Poisonous herbs

;
rt. usually

fleshy, forked; fls. deep blue; showy. Berry 1-celled. S. Eur., Asia.
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3. AtTopa Belladdnna (only spec), Deadly Nightshade. QI.

Low
; Ivs. ovate, petioled ; fls. small, purple ; single or in pairs, nod-

ding
; berries small, black, sweet, deadly poisonous. S. Eur., W. Asia.

4. Lycopersicum, Tomato, Love-Apple. Trailing herbs ; Ivs. inter-

rupted-pinnate ; anthers coherent ; fls. small ; berries large, shining,
yellow or red, 2-4- c»-oelled. 10 spec, Q, Qj.; several edible. Chiefly
in Peru. L. eseulentum, finest. 5. Solanutn, Nightshade. Anthers
connivent. Berry oo-seeded, often large, showy ; fls. clustered. Herbs,
shrubs, small trees. Lvs. various, pinnate, sinuate, or entire. Many
spec. ; often deadly j some few wholesome. S. sodomeum, Sodom
Apple. Berry as large as an apple, showy, deadly. S. Eur., Af.,
Australia. S. Melongena, Eqg-Plant, Aubergine. Berry still

larger, purple or white, edible. 0. Pig. 158. Peru. S. tubeTosum,
Ikish Potato. Berries small, green, poisonous; fls. showy; tubers
wholesome, the staple food of Ireland. Starch grains, Pig. 239, A.
Chili. S. Dulcamara, Bittersweet, Woody Nightshade. Stem
woody at base, tall, scrambling ; lvs. cordate ; fls. purple ; berries red.
Eur. S. jasminoides, shrub high-climbing by petioles of the simple
or ternate lvs. ; fls. blue or vvhite. Brazil. S. Pseudo-Capsicum,
Jerusalem Cherry. Small shrub, berries red. Madeira. 6, Ciip-
sicum, Cayenne or Red Pepper, Chilli. Bushy herbs; berry
large, dry, inflated, red or yellow, hot-pungent. Many spec, trop.,

both worlds. 7. Physalis. Herbs or shrubs ; berries edible. Calyx
accrescent, colored. Many spec, several in U. S. P. Alkekengi,

Winter Cherry, Qj., bushy ; berries and calyx red. Medit. States.

P. pennsylvaniea, Ground C, berries red. U. S. Tribe 8. Pyxid-
ium, 2-oelled. 1. Hyoscyamus, Henbane. Q, (g) Sev. spec, Eur.
H. niger, fr.. Pig. 197, D. Tribe 9. Calyx decid. ; boll or berry.

1. Dattira. Corolla funnel-shaped, large, showy, white, purple, or

scarlet, often fragrant. Herbs or shrubs, often very poisonous. Many
spec. Bot,h worlds, chiefly tropical. D. Stramonium, Thorn-Apple,
Jamestown Weed

; 0; fls. 3' long, white. Boll thorny. Common,
U. S. D. Mitel, D. Meteloides, similar, fls. in last fragrant. Mex.
D. (Brugmansia) arbbrea, tree 20° high-; fls. white, 10' long, boll

smootli. D. (B.) sanguinea, 20° high, fls. scarlet; trop. Am. Tribe
10. Boll 2-ceIled, 2-valved. 1. Nicotiana. 0. Herbs with sticky

lvs ; fls. showy, large, funnel-shaped, border 5-lobed. Many spec,

trop. Am. N. Tabdcum, Tobacco, lvs. smoked, chewed, and powdered
into Snuff. N. longijlbra, N. noctiflbra, handsome white fls., ves-

pertine, fragrant. 2. Petiinia. Q|. small herbs ; lvs. sticky ; fls.

large, often fragrant. P. nyctaginiflbra, fls. white ; P. violdcea, fls.

blue, are the originals of all the varieties. S. Am. 3. Fabiana.
Sm ill heath-like shrubs ; fls. white, purple. Chili.

Polemonium Alliance.— g. Corolla reg., 5-merous, isostemonoiis

;

ova. 1-2-4-5- rarely oo-oelled, usually syncarpous; cells 1-2- rarely

oo-ovuled. Perisperm usually present. Herbs, rarely Shrubs or Trees.

Lvs. exstip., usually alt., sometimes 0. 44 Boraginaceae. 45. Con-
volvulacese. 46. Polemoniaceae. 47. Hydrophyllaceae.

Ord. 44. Boraginaceae.—-Infl. seorpioid. Style gynobasic or ter-

minal. Carpels 2, each with 2 1-ovuled cells; ripening into 4 akaines

or a 2-4-pyrened drupe. Perisperm or scant. 75 gen., 1370 spec.

;

temp, and trop. regions, both worlds. Harmless ; often emollient,

medicinal. 4 Tribes

:
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Tribe 1. Style gynobasic. Akaines 4, rarely 2. Hispid herbs,

rarely shrubs ; harmless, often cordial, emollient. 58 gen., 688 spec.
;

chiefly in S. Eur., Middle Asia; rare in Am. 1. Rochelia (only type
here given with 2 akaines), small herbs. 2. Cynoglossum, Hounds-
TONQUB, Beggar's Lice, akaines prickly. Coarse weeds. 3. Myo-
sotis, FoRGET-MB-NOT. Small herbs; fls. small, sky-blue or white
with yellow eye. M.^aMsiWs, prettiest spec. 4. Alkanna, Alkanbt.
Emollient herbs ; fls. small, blue, purple, yellow, or white. One of

the Fou7- Cordial Flowers. A. tinctoria, rts. large, furnishing a red
dye. S. Anchusa, BtroLOSs. Close to last. A. crispa, hairs. Fig.

106, 2. 6. Symphytum, Comfrky, Q). bold herbs from rhiz. or tuber

;

fls. large, yellow, purple, blue. S. officinale, fl., vert, sec. Fig. 5, 2.

7. Borago offichialis, Borage. Q, spreading, bristly; fls. without
corolla-tube, blue or purple, handsome. One of the Four Cordial

Flowers. Tribe 3. Style terminal. Akaines 4. 1. Heliotropium,
Heliotrope. Qj. herbs or undershrubs ; fls. small, white or lilac.

Many spec., chiefly trop. H. peruviana, finest; fls. vanilla-scented.

Peru. Tribe 3. Style terminal, 2-lobed. Drupe 4-seeded. Shrubs
or small trees; trop., both worlds. 1. Tournefortia, fls. like Helio-
trope; shrubs, erect or twining; both worlds. T. heliotropioides,

Buenos Ayres. 2. Ehretia, fls. large, white. E. buxifolia, box-leaved
shrubs. E. serrdta, tree with fragrant fls., valuable wood. E. Ind.
Tribe 4. Style terminal (rarely 0), twice-forked. Drupe 4-seeded.
Shrubs or trees ; both worlds. 1. Cordia. Fls. show}'. 200 spec.

C. Mi^xa, tree, Asia. Cultivated in Egypt from immemorial time

;

wood made into mummy-cases. C Rumphii, tree, Asia
; wood valua-

ble, dark, mottled, musk-scented. C. Gerascdnthus, tree, wood valu-
able, W. Ind.

Ord. 48. Convolvulacese. Morning-Glories. Bindweeds.—
Characters of Alliance. Twiners, herbaceous or shrubby, rarely erect,

often milky. 5 Tribes. Tribe 1. (Only tribe with sessile stigma.)
Boll 1-celled. Erycibe Climbing shrubs, fls. showy, paniculate.

7 spec, trop. Asia. Tribe 2. Styles 2, boll 4-celled. Only gen.,

Ciiscuta (Cusciita, Continental accent), Dodder. Leafless, thread-
like, amber-colored, twining parasites ; fls. small, white. Common in

hot and temp regions. Many spec. C. jBpiHnMm, on Flax, Clover. Fig.

93 ; emb., Fig. 190, C. Eur. Tribe 3. Carpels 2-4; styles distinct,

basilar. Dichondra, small prostrate herbs ; fls. small ; hot regions,

both worlds. Tribe 4. Style simple. Boll 1-2-3-4-celled, 4-8-

seeded. Usually twiners. 1. Calystegia, Bracted Bindweed. Boll
1-eelled, 4-seeded. Fls. large, showy, sol., involucrate. 14 spec,
usually climbing. C. sepium, common. 2. Convolvulus. Boll 2-

celled. Oi 2|.. Twining or trailing. C. Craeoriem, evergreen, shrubby
;

C. h'lcolor [minor), Av/arf; C. althceoides, C iidlicus, 01, twining. S.

Eur. 3. Exogonium Purrja, similar, twiner ; rt. is the Jalap of phar-
macy. Fig. 87. Mex. 4. Ipomoea, boll 2-celled. Morning Glo-
ries. Many fine species. I. pandurdta., Wild Potato, fls. large,

white, eye purple; rt. large. N. Y. to 111., and Ga. 5. Pharbitis,

similar, boll 3-celled. P. hispida (Convolvulus major), fls. of various
colors.; boll. Fig. 204. Eur. P. Nil, purpiirea, showy. Am. species.

.

6. Batatas, boll 4-celled. 20 spec, twining; fls. large. B. edulis,

Sweet Potato. S. Am. 7. Quamoclit. Mex. name. Boll 4-celled.

Fls. small, red or white, showy. tvviners. Trop. Am., Asia. Q.
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eoecinea, Busybody. Lvs. cordate, corolla-limb 5-angled. Q. vuU
gdris, Cypress QuImoclit. Lvs. pinnatiseet ; corolla-limb 5-lobed.
Mex. First run wild in S. States. 8. Calon^ction. Boll 4-valved,
4-seeded. Herbaceous bold twiners, lvs. and fls. very large. 15 spec,
trop. Asia, Am. C. Bona-Nox, Moon Flowbe, Evening Glory

;

corolla-tube 4' long, border 5' wide; vespertine; tropics. Tribe 5.

Berry, 4-celled. Like last, but shrubby. 1, Rlvea, fls. very often
purple. 12 spec, trop., both worlds.

Ord. 46. Polemoniaceae.—Characters of Convolvulsleese. Boll 3-

valved. 17 gen., 100 species ; temp, regions, chiefly in Am. 1. Co-
ba6a. Q|., high-climbing by leaf-tendrils ; lvs. pinnate ; fls. large,
sol., green, becoming violet. Sev. spec. Mex. C. sc&ndens, best
known; hair on sd.. Fig. 106, 3. 2. Polemonium.

QJ..
Erect; lvs.

pinnate
; fls. blue or white, panicled. P. reptans. G'-IO' high. Mid.

States. P. cmruleum, Jacob's Ladder, G-rebk Valerian, P-3°
high. Eur. 3. Gilia, Standing Cypress. Herbs, erect; fls. and
lvs. resembling Quamoclit. 65 spec. Kansas to Tex., Mex., Cal. 4.

Phlox. Q). herbs, usually erect, l°-i° high; lvs. simple, fls. showy,
usually panicled. Many spec, N. Am. P. stelldria {bifida). Stab
Phlox. 10' high, turfy ; stems almost hair-like; lvs. small, linear

;

fls. large, lilac ; tube curved, lobes deeply bifld. Kare, lovely species

;

local ; in Mo., 111., cedar glades about Lavergne, Tenn.
Ord. 47. Hydrophyllaceae.—Characters of Polemoniacese ; but

placentation parietal ; boll 2-valved. 18 gen., 80 spec, chiefly in

Am. Fls. usually blue; infl. scorpioid. Herbs, usually small. 1.

Hydrolea. Spiny or hispid marsh plants ; sev. spec ; both worlds.

The following American : 2. Wig&ndia, bristly foliage-plants ; Bra-
zil. 3. Vf\\\\\a.wia. grandiflbra ; Cal. 4. Eutoca, 5. Phacelia, more
delicate; IT. S. 6. Cosmanthus, corolla fringed; TJ. S. 7. Ne-
mophila, sev. spec. ; Ark. to Cal. 8. HydrophJ^llum, sev. spec.

;

forests, U. S.

Gentian Alliance.— !^ . Corolla mono- rarely sub-polypetalous,

rarely 0. Sta. 2-4-5-10, epipetalous. Ova. usually syncarpous and
2-celied. Lvs. rarely alt. or stip. Serbs, Shrubs, Trees, with watery

or milli;y juice, tonic, or poisonous. 48. Gentianacese. 49. Logani-
acese. SO. Asclepiadaceae. 51. Apocynacese. 53. Salvadoracese.

S3, Oleacese.
Ord. 48. Gentianaceae.—Corolla 5-4-6-8-merous, isostemonous

;

throat often with fringed ring. Carpels 2; boll 2-valved; sds. mi-

nute
;
perisperm copious. Ann. or perenn. Herbs or Shrubs. Lvs.

exstip. 70 gen., 500 spec, both worlds. 2 Tribes. Tribe 1. Lvs.

alt. Aquatic or marsh plants. 1. Limndnthemum ; 2. Villarsia,

both aquatic ; 3. Menyanthes, in marshes ; all with yellow or white

fls. ; throat usually fringed. Both worlds.

Tribe 2. Lvs. opp. ; many gen. 1, Ophelia elegans, herb, fls. blue,

throat naked. Ind. 2. Crawftirdia. Twining herbs, fls. large. Ne-
pal. 3. Gentiana, Gentian. Herbs. Corol. throat with teeth or

folds, no fringe ; lobes sometimes flmbriate (as in G. crindta. Fringed
G.) Lvs. ribbed. Many fine spec ; fls. blue or yellow in Alps ;

blue,

Himalayas ; red in Andes
; blue, rarely white, U. S. G. I'Atea, tall

;

fls. yellow. Alps. Fig. 116. 4. Lisiinthus. Shrubs or herbs ; fls.

long, pendent, often red; trop. Amer. 5. Sabbatia. Slender herbs.

Corol. rotate, 5-12-merous, white or pink, corymbose. Many pretty

spec. N. Am.
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Ord. 49. Loganiacese.—Characters of Gentianacese
; but Ivs. stip.,

usually lanceolate ; fr. sometime a drupe or berry. Herbs, Shrubs, Trees.

30 gen., 200 spec, trop., botb -worlds. 4 Tribes, several gen. in each.

Tribe 1. Berry. 1. Gaertnera, bushes or small trees. (Near Rubia-

ceae also; but there the ova is adh.) 30 spec, W. Af. and islands,

Malaysia. Tribe 2. Berry. I. Strychnos. Trees or climbing

shrubs; fls. fragrant, sds. poisonous. Sev. spec, trop. Asia and Am.
S. Nxlx-vomiea, tree ; berry large, orange-like. S. B. Asia. Fig.

240. 2. Desfontainea. Evergreen shrubs ; fls. scarlet, showy. Peru.

Tribe 3. Boll. 1. Logania. Herbs or shrubs ; inconspicuous. 16

spec, Australia, New Z. 2. Spigelia, Pink-root. Herbs. 0, Q|..

30 spec, trop., sub-trop.. Am. ; rts. medicinal. S. marilandiea, 1°-

2° high; fls. showy, red without, yellow within. Penn., W. and S.

Tribe 4. Sds. winged. Norrisia. Malayan shrubs.

Ord. 50. Asclepiadacese. Milkweeds.—Corol. reg., 5-merous,

isostemonous ; sta. with the fllaments usually coherent into a tube

around the ova., and furnished behind the anther with appendages
forming a corona. PoUeu-masses (pollinia) adherent to stigma. Ova.

2, distinct, styles appressed, united by a common 5-angled stigma.

Fr. 2 follicles, or 1 by arrest. Sds. oo, often comose. Perisperm
rarely 0. Woody (rarely herbaceous) plants with milky, often poi-

sonous, juice; often climbing ; sometimes fleshy, leafless. Lvs. opp.,

rarely whorled or alt.
;
petioled, simple, entire. Fls. in umbels or

panicles, rarely sol. 141 gen., 1000 species, chiefly trop., both worlds.

5 Sub-Orders ; distinctions in pollinia and coronse.

Sub-Ord. 1. Twining plants and fleshy, leafless herbs. Old World.
1. Stapelia, fleshy, leafless ; fls. large, star-shaped ; handsome, but fetid.

100 spec. Cape of G-ood Hope. 2. Hoya, twining, or creeping by
adventitious rts. ; lvs. fleshy, fls. umbelled. Many fine spec, trop.

Asia. 3. Stephanotis. Climbing shrubs; fls. large, fragrant, white,

umbelled. Few spec, Madagascar. Sub-Ord. 2. Perenn. twiners,

Am. 1. Gonolobus. Lvs. cordate, fls. rotate, dull-colored. 60
spec, N. Am. Sub-Ord. 3. Many gen. 1. Asclepias. Erect
herbs with rather small but showy umbelled fls. Many spec. Am.,
few in Asia. A. dcida, Soma. Plant, sacred in India. A. tube-

rbsa, BtTTTEEFLY Weed, IT. S. ; fls. orange. Fig. 172. A. euras-

sdvica, S. Am., fls. scarlet A. incarndta, fls. pink; sd.. Pig. 195, A.
Swamps, IT. S. Sub-Ord. 4. Few gen. 1. Secamone, 30 spec, ev.

climbing or decumbent shrubs. S. Af., Ind., Australia. Sub-Ord.
5. Pew gen. 1. Periploca, 6 species, twiners, ornamental ; trop. Asia,

Af. ; one, P. graeca, reaching to S. Eur.
Ord. 51. Apocynaceae. Dogbanes.—LikeAsclepiadacese; but pollen

granular ; anth. sometimes coherent ; fls. large, showy, usually fragrant

;

carpels 2, sometimes 3-4 ; fr. follicle, boll, or berry. Trees or Shrubs,
often climbing or perennial Herbs; milk usually poisonous; sometimes
wholesome. 100 gen., 600 spec, intertrop., both worlds. 4 Tribes

:

Tribe 1. Follicle. 1. Plumieria. Trees or shrubs ; lvs. fleshy,

tufted. Sev. spec. P. rubra, Ked Jessamine, Fra-Ngipanni ; fls.

red, very fragrant. S. Am. 2. Mandevillea (Echites) suaveolens,

Chili Jessamine, Pokts' J. Only spec; tall twining shrub; fls.

white, fragrant. Chili. 3. Parechites, similar, sev. spec. ; fls. white,
yellow, rose; Ind., China, Japan, Borneo. 4. Gelsfemium (better

Gelseminum ; best Gelsominum : see Etymons, I.). Only spec. G.
5
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sempermrens, Yellow Jessamine. Evergreen high twining shrab;
fls. yellow, fragrant. Va. to Miss., S. to Gulf. 5. Wrightia, shrubs
or climhing trees. W. tinctdria, Palay. Climbing tree, wood ivory-
like, valuable. S. Ind. Fig. 145. 6. Nerium. Erect shrubs.
N. Oleander, Oleander ;

10°-20= high ; fls. fragrant, white, yellow,
rose; sta. 168, A. Ind. 7. Apocynum, Dogbane. Erect herbs;
Q|.; fls. pale. A.eamrad6i»MOT, Indian Hemp, U. S. 8. Vinca, Peri-
wtNKLB. Small, erect or trailing herbs

; 2|.; fls. blue, purple, white. Old
World. Sev. spec. 9. Tabernsemontana. Shrubs or very tall

trees
; fr. and milk wholesome. Many spec, tropics. T. 'Atilis, Hta

Uya, tall Cow Tree, similar to Galactodendron. Guiana. Tribe 3.

Fr. 2 drupes, 1 usually aboi'tive. 1. Tanghinia venenifera, Tanqhin,
only spec. Tree. Sds. deadly poisonous. Madagascar. Tribe 3.

Berry or boll. 1.. Landolphia, S. Af. ; and 2. Willughbeia, S. Asia

;

trees, shrubs; each with sev. climbing spec; yielding Ind. Rubber.
Berry orange-like, edible. 3. AUamknda. Boll 2-valved. Hand-
some climbing shrubs with .gorgeous golden fls. Sev. spec, S. Am.,
chiefly Brazil. Tribe 4. Berry. 1. Carissa. Peduncles often re-

duced to spines. Shrubs; sev. spec, wood bitter, berries edible. Asia,
Australia, Mauritius, Bourbon.

Ord. S2. Salvadoraceee. Octr Saviour's Trees.—Corol. 4-merouS,
sta. 4, epipet. Near to Oleacese. SmsiW Trees ov Shrubs. 1. Salvadora
persica, Our Saviour's Tree, Mustard Tree of Scripture. Berry
small. Syria. Long considered monotypic ; but 4 other species have
been discovered, besides 2 other gen. : 8. Monetia, shrubs ; berry as

large as a pea ; 3. Dobera, trees ; berry warty ; all ranging through
Af., Asia, B. Ind.

Ord. S3. Oleaceae. Olives.—Fls. § ; rarely (^ ? , and apetalous.

Sta. 2, epipet. Corolla 4-fld ; in Jasminaceaa 4-5-6-lobed. Fr. 1-2-

celled ; a berry, drupe, boll, or languette. Shrubs or Trees, often

climbing. Lvs. simple or cora{)ound, opp. or alt. 20 gen., 150 spec,

temp, and trop. regions, both worlds. 3 Sub-Orders

:

Sub-Ord. 1 Languette or boll. 1. Frixinus, Ash. Fls. $ SJ (?
or (5^ $ , apet. Lvs. imparipinnate. Fr. a languette. Trees or

Shrubs; many species, both worlds. American, Ifts. 7-9: F. ameri-

carea. White A., 60°-80° high. F. ^oMSescews, Red A. Similar, 40°-

60° high. F. quad.rangulS.ta, Blue A ,
50°-70° high. U. S. F.

excelsior, 7O°-80° high,' Ifts. 11-13. Eur. Fig. 8. Many varieties

with weeping branches. 2. Ornus, Flowering A., Manna A.
Lilce F., but petalous. O. ewT-opam, 20°-30° high. S.Eur. 3. For-
sythia. Languette. Shrubs, willow-like, hardy; lvs. simple ;

hand-
some yellow i^ fls. preceding lvs. in spring. China, Japan. 4. Sy-
ringa, Lilac. Boll. 10°-20° high ; fls. SJ ,

panicled, fragrant, purple or

white. 6 spec, many varieties. S. E. Eur., E. Asia. Sub-Ord. 2.

Drupe or berry. 1. Ligiistrum, Privet. Shrubs or trees ; like Lilac,

except in fr. Berry 2-seeded. 21 spec. Japan, China, N. Ind. 2.

Chion4nthus mr^inicffl, Fringe-Tree. Shrab or small tree; corolla

wliite, lobes ligulate, V long ; fls ^ , in drooping, graceful panicles ;
lvs.

decid., large, entire. Drupe blue. Penn., Southward. 3. OsmAn-
thus. Evergreen shrubs ; fls. SJ , very fragrant, white, red. China, Ja-
pan. 4. dlea, Olive. Evers;reen shrubs or trees, 20°-50° high,

with valuable mottled wood. Fls. § , fragrant. Fr. an oily drupe. 30

spec, Asia, Af., Australia, New Z., U. S. O. saflva, Cultivated
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Olive, 30° high, branchy ; fls. white. Pig. 71. Asia. Many culti-

vated varieties. O. ammcdno, American Olive, Devilwood. J> ?

.

Trees, 20°-30"' high ; Ivs. lanceolate, shining ; fls. small, white, fra-

grant, raoemed. Drupe small, purple. Va. to Fla. Sub-Ord. 3.

Lvs. 1-3-5-7-foliolate. Pis. § , corolla 4-5-6-lobed. Berry or boll.

1. Nyct4nthes drbor-tristis, Indian Jasmine, Somnambulist, Sad
Tree. Boll. Shrub or small tree ; fls. highly fragrant ; white border

with yellow eye and tube ; very showy j butexpanding only at evening

and falling at sunrise. E. Ind. 2, Jisminum, Jasmin, Jessamine.
Berry. Erect or climbing shrubs ; fls. white or yellow, very fragrant.

Many spec, chiefly in Old "World J. officinalis, fls. white, Ifts. 7.

E. Ind. J. revolutum, erect, bushy, fls. yellow, large, Ifts. 3-7. China.

J. SdmbaCj 1-foliolate, fls. white, often double ; E. Ind.

Ebony Alliance.—Pis. SJ or diclinous. Corolla mono- or polypelal-

ous. Bta. equal to or multiples of corolla-lobes. Ova. free (adh. in

Styracaeese), 2-co -celled. Pr. a berry or drupe, rarely a boll. Peri-

sperm copious, rarely scant. Shrubs or Ib-ees; lvs. alt., exstip. 54.

Styracacese. S5. Cyrilldcese. S6. Ebenacese. 97. Sapotaces.
Ord. 54. Styracacese.—Lvs. simple. Sta. mono- or polyadelphous.

Pis. ^ , usually white. 6 gen., 115 spec, trop., sub-trop., both worlds.

3 Tribes. Tribe 1. Sta. 5-10; corolla 5-fid. Ova. free, 3-celled.

1. Pamphilia. Trees, clothed with russet wool. Pis. small, clustered.

Brazil. Tribe 2. Ova. adh. Sta. 1-seriate. 1. Halesia. Snow-
drop Trek. Pis. 4-merous. Sta. 8-12. Corolla bell-shaped, 4-cleft

or -petalled, snow-white, in pendulous showy clusters, adventitious, and
appearing before the lvs. Drupe oblong, dry, pod-like, winged

;

.

1-3-seeded. H. ie^mjoiera, ]0°-20° high; drupe 4-winged. Va., Ky.,
to Pla. H. diptera, fls. larger. Tree, 20°-50° high ;"drupe 2-winged.
Car. to Pla., W. to Ark. 2 fine trees in the grounds of St. Cecilia

Academy, Nashville, Tenn. 2. Styrax. Pis. 5-merous ; sta. 10;

drupe 1-celled, 1-seeded. Pis. drooping, white, showy, racemed.

Many spec. S. grandiflbra, S. pulverulenta, S. ameriedna, Va. to Pla.

S. officinale, shrub, yields Storax ; Levant. S. Benzoin, tree, yields

the re-sin Benzoin, used as incense in Catholic churches. Sumatra,
Borneo. Tribe 3. Corol. sub-polypetalous ; sta. oo, sometimes poly-

adelphous. Drupe 1-3-seeded. Only gen. Symplocos. Many spec,

evei'green trees or shrubs ; fls. fragrant, racemed or clustered ; trop.

Asia, Am. S. tinctbria, Sweetleae, 10°-20° high ; fls. yellow, clus-

tered; lvs. yield a yellow dye. Va. to Fla., La.

Ord. 55. Cyrillaceae.—Pis. § , 4-5-merous, racemed ; anthers with
longitudinal or porous dehisc Ova. free, 2-4-celled. Perisperm
copious. Lvs. alt., entire, exstip. Shrubs (near Ericacese and Pitto-

sporaceae). 4 gen., 6 spec, N. and S. Am. 1. Purdiaea. Pis. 5-

merous, sta. 10. Handsome evergreen ; fls. pink, in drooping terminal

racemes. Anth. with apical porous dehiscence. Pr. a 4-celled, 4-

seeded nut. New Granada. 2. Cliftonia ligustrma (Mylocarium
ligustrinum), Ti-Ti, Buckwheat Tree. Pis. of 1. Evergreen, 6°-8°

high ; fls. white, fragrant, in terminal racemes. Drupe dry, 2-3-

winged, resembling Buckwheat. Swamps. 6a., Pla., S. Ala. 3.

Cyrilla racemiflbra. Fls. of 1 ; sta. 5. 12°-15° High. Lvs. decid.
;

fls. white, small, racemed. Boll fleshy, 2-valved. Swamps, N. C. to

Fla. 4. Elliottia racembsa. Fls. 4-merous, sta. 8. Boll 4-celled.

Lvs. decid. 4°-6° high. S. Ga.
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Ord. 66. Ebenaceae.—Pis. $ J* by abortion, rarely § . Corol.
3-4-5-6-lobed

; small ; sta. equal to or some multiple of lobes. Ova.
free, 3-a> -celled. Fr. a large berry, edible, usually few-seeded. Trees
or Shrubs; wood dark or black, valuable. 5 gen., 256 spec. Both
worlds, chiefly trop. 1. Euclea, Gtjarky. Low shrubs. Fls. white.
20 spec, S. Af., Abyssinia. 2. Royena, similar, fls. ^. 20 spec, 8. Af.
3, Diospyros, Ebony, $ Ji ; trees ;

rarely shrubs ; 100 species, yield-
ing the Ebony wood of commerce ; 12 in Am. ; 3 or 4 in Af. ; the
rest in, the Mauritius and Asia. The finest wood is furnished by D.
reticulata, Mauritius; D. Ebenum, Ceylon. Fig. 228. Many have
delicious fruits

; D. Kdki, Date Plum, or Persimmon
;
berry red,

as large as a pear. China. D. Lotus, Lotus Plum, 60° high ; berry as

large as a cherry. S. Eur. D. vlrginiana. Persimmon, Plaqubmine,
20=-60° high; berry ly in diam., orange-red, N. Y. to 111., and S.

4. Maba. Shrubs or trees, 20 spec ; trop. Af. and Asia, Pacific Islands,
Australia. 5. Tetraclis, large tree, fls. ^. Madagascar.

Ord. 57. Sapotaceas.—Fls. g , fragrant. Characters of Ebenaceae,
but with milky juice. Fr. a drupe or berry ; often edible. Branch-
lets often reduced to spines. 21 gen., 212 species, chiefly trop., both
worlds. 1. Bumelia. Fls. 5-merous, sta. 5, staminodes 5 ; fr. a drupe.
Sev. spec, U. S. B. ienax, 20''-30= high, S. C. to Fla., La. B. ly-

cioides, similar, Ky., N. C. to La. Z. Isonandra. 11 species, often
lofty trees; S. Ind., Ceylon, Malaysia. I. GiMa, Gutta PIikoha
Tree, 60° high ; milk is the Gutta Percha of commerce. Fig. 149.

Boi-neo, Sumatra. 3. Siderbxylon, lofty trees, 20-30 species, both
worlds ; wood so hard it sinks in water ; berries often delicious. 4.

Mimusops, lofty trees, 30 spec, both worlds. M. Klmgi, fr. and
fl. delicious. 8. B&ssia, Butter Tree. Sev. spec. ; sds, yield but-

ter. W. Af., Bengal. 6. Lucvima, lofty trees, 30-40 spec, W.
Ind., trop. Am. L. mammosa. Marmalade Tree; fr^ large, de-

licious. 7. Sap6ta. Trees, trop. Am., Australia. S. Achras, Sa-
PODILLA; fr. delicious. W. Ind. 8. Chrysophyllum, Stab-Apple.
Fine trees ; Ivs. golden-haired beneath ; berry with 10 radiating cells.

W. Ind. C. Cainito, fr. as large as an apple, delicious.

Primrose Alliance.—Characters of last Alliance ; but ova. 1-celled,

placentation basal, free; Herbs or Shrubs, not milky; rarely TVees;

Ivs. sometimes opp. ; fr. a drupe, berry, boll, pyxidium, rarely follicle;

ova. adh. in Maesa (Myrsinacese), Samolus (Primulacese). 58. Myr-
siniceae. 59, Primulsiceae. 60. Plumbaginaceae. 61. Plantagi-

nacese.

Ord. 58. Myrsinaceae.

—

Trees, Shrubs. Fls. sometimes diclinous.

Fr. a drupe or berry ; sds. often edible, sometimes poisonous. 33 gen.,

300 spec. ; trop., both worlds ; chiefly insular. 3 Tribes. Tribe 1.

Pis. § , 5-merous ; sta. 5, staminodes 5. 1. Jacquinia, handsome ever-

green bushes ; fls. vermilion, umbelled or racemed ;
berries (and often

sds.) bright yellow. Sev. spec, littoral, Fla. to Brazil. Lvs. and fr.

poisonous. 2. Theophrdsta. Handsome evergreen shrubs
;
lvs. long,

spiny, holly-like, tufted ;
fls. § , racemed ; berry oc-seeded ;

sds. edible.

Sev. spec. W. Ind. T. Jussieui, Petit Coco ; sds. made into bread.

Tribe S. Ova. adh. Only gen. Maesa. Trees or shrubs ; sev. spec.

;

fls. g , small, racemed. Af. Asia, Australia. Tribe 8. Berry 1-seeded.

1. Ardisla. 100 spec. Fine evergreen shrubs or small trees ;
fls. § ,

white or rose, in showy panicles ; berries showy. Am., Ind., Ind.
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Archipelago. 2. Myrsine. Shrubs or small trees, usually evergreen
;

fls. 9 § (J*, ? c?i small, clustered. Many spec, both worlds.

Ord. 59. Primulaceae.—Like last; but Herbs with woody or

tuberous rhiz. Fr. a boll or pyxidium. Pis. g ,
usually showy ;

um-
belled, racemed, or sol. 30 gen., 250 spec. ; temp, or cold regions,

N. hemisphere. 4 Tribes. Tribe 1. Ova. half-adh. Only gen.

Siimolus. 5 staminodes. Fls. white, racemed. Marsh plants,

branching
; Ivs. alt. S. Valerdndi, both worlds. Tribe 2. Aquatic.

Only gen. Hottonia. Lvs. rad., pectinate, submerged; tufted;

scape sol., long, terminating in a pyramid of white or purple fls. H.
inflata, Feathebfoil. Swamps, Mass. to Pla. and La. H. palus-

tris, Water Violet, beautiful ; fls. lilac and white ; ditches, pools.

Eur. Tribe 3. Pyxidium. 1. Anagallis, Pimpernel. Qi %
Dwarf, trailing, lvs. opp. ; fls. showy, axil. A. arvensis, fls. red ; A.
Intifblia, fls. blue. N. Eur. A. colllna, fls. larger, red. Barbary.

Tribe 4. Boll, opening at top. Stem, with opp. lvs. ;
orstemless, lvs.

from rhiz. or corm. 1. Lysimachia. Fls. yellow. Sev. spec, both

worlds. L. Nummuldria, Moneywort
;
stems trailing ; lvs. penny-

shaped. Eur. L. cilidta, % ; erect, 2°-3° high ; lvs. cordate ; fls.

large. Can., U. S. 2. Trient^lis. St. low ; lvs. and fls. at top. y.
hmericdna ; fls. star-like, 7-merous, pedicelled. Woods, N. 3. Cyc-
lamen. Lvs. rad., from a corm; round, showy; fls. 5-merous, nod-
ding, lobes reflexed. Few spec Medit. States. C. europaeian. fls.

long-peduncled. Fig. 245. 4. Dodecatheon Me.ddia, American
Cyclamen. Similar; but lvs. spatulate, rad. from a rhiz.; scape
&-2° high, with an umbel of 12 or more sleiider-pedicelled, nodding,
pink or white fls. 6. Primula. Ehiz., lvs., and .infl. of last; but
fl. lobes not reflexed; fls. usually yellow. Many spec. Old World.
P. Auricula, Auricula ; P. vulgaris, P. scotica. Primrose ; P. veris,

Cowslip ; P. eldtior, OxLtp ; Fig. 5, 1 ; Fig 189, D. Eur.
Ord. 60. Plumbaginacese.—Close to Primulaceae ; but some-

times Shrubs; ova. 1-celled, 1-ovuled ; ov. suspended from a long
funiculus erect from bottom of cell. Fls. g , 5-merous, calyx showy

;

on scapes, in unilateral spikes, panicles, or hds. 11 gen., 250 spec.

Sea-shores, temp, regions. 2 Tribes. Tribe 1. Utricle or pyxidium.
1. Acantholimon, low, juniper-leaved, spiny herbs, on rocks ; fls.

pink, calyx white. 40 spec, showy; Levant. 2. Statice. Herbs;
broad-leaved ; scape branching

;
pedicles often alate. Many orna-

mental spec. ; fls. lavender, white, pink, red. S. Eur., Canaries, Cent.

Asia. S. LAmonium, Sea-Latender. l°-2° high, fls. lavender
color. Newfoundland to S. Car. 3. Armaria, Thrift. Evergreen
tufted herbs ; lvs. linear ; fls. pink, purple, white, in hds. Sev. spec.

Eur. A. vulgaris, fls. pink. Ova., Fig. 195, D. Tribe 2. Boll;
dehisc. apical. 1. Plumbago, Leadwort. Herbs or shrubs ; fls.

spiked; rts. acrid. Sev. spec. P. cnpensis, shrub, scrambling; fls.

lead-blue. S. Af. P. coccinea, fls. red. E. Ind. P. cerulea, fl. blue!

Chili.

Ord. 61. Plantaginacese.*—Fls. g , 9 d^i cP !
usually 4-merous

;

spiked. Herbs, Q,'^. 3 gen. 1. Bougueria. Small, Q|.; lvs. white,
linear, tufted from a fleshy rhiz. ; fls. $ g (^, in common peduncled
hds. ; nut 1-seeded, bony. Peru. 2. Littor611a Small, Q|., lvs. Jinear,

fleshy, rad., tufted from a rhiz. ; fls. J5 ; 9 sessile in the leaf-axils;

(^ on scapes 2'-3' high ;
nut as in last. Lake-shores, Eng. and Scot-
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land. 3, Plantago. Pyxidium 1-4-celled, 1- qo-seeded. Q. 2|.. Lvs.
Irom rhiz.

; rosulate, alt., or opp., fls. spicate. Many spec; weeds.
P. major, Great Plantain; lvs. large, ribbed. Fig. 13B. Eur.
Naturalized, U. S. P. virginica, J 9 . Small, spatulate lvs. Sands,
0. States. Sev. other Am. species.
Heath Alliance.—Pis. g (diclinous by arrest in some Epacridese),

4-5-6-8-10-merous
; sta. as many or twice as many as corolla-lobes

;

ova. 1- oo-celled, cells 1- oo-seeded ; sds. minute. Herbs, Shrubs, Trees.
62. Lennoaceae. 63. Diapensiaceae. 64. Ericaceae.
Ord. 62. Lennoaceae—Fleshy, leafless root-parasites resembling

Monotrdpese; fls. 6-8-10-merous ; sta. epipetalous; anth. 2-eelled,
dehisc. longitudinal. Ova. oo-celled ; fr. fleshy, dehisc. irreg. 3 gen.,
4 spec. 1. Ammobroma ; fls. covering the upper surface of a concave
receptacle. Sonora. 2. Pholisma ; fls. 6-merous, spicate. Cal. 8.
Lennoa ; fls. 8-merous, sta. 2-seriate. Mex.

Ord. 63. Diapensiaceae.—Fls. 5-merous. Boll 3- rarelv 4-eelIed;
oc-seeded. Undershrubs or Herbs. 4 gen., 2 Tribes. Tribe 1. Stem-
less herbs from Q|. rhiz. ; lvs. evergreen, petioled, dentate ; scape tall,
leafless. Staminodes 5, sta. 5, anth. 1-celled, dehiscing transversely.
1. Galax aph'glla, only spec; scape white, P-2° high; fls, small,
white, racemed. Woods, Va., S. 2. Shbttia. galaci^olia. Similar;
scape 1- or few-flowered. Japan ; Mts. of N. Car. Tribe 2. No
staminodes, anth. 2-celled, dehisc. transverse. Fls. sol. Dwarf
evergreens, stems tufted, lvs. small. 1, Diapensia. Fls. white,
peduncled. D. lapponica, Lapland, N. Eur,, N. Asia, "White Mts.,
N, H. D. himaldica, Himalaya Mts., Asia, 2. Pyxidanthera bar-
buldta, only spec.

;
prostrate, creeping ; fls. sessile, white or rose.

Pine barrens, N. J., southward.
Ord. 64. Ericaceae.—5 Sub-Orders. Sub-Ord. 1. Epacrideae.

Australian Heaths. Fls. 5- rarely 4-merous. Anth. 1-celled.

Drupe, with oo 1-seeded pyrenes ; or boll, oc-seeded. Shrubs or small
trees; lvs. alt., rarely opp. 32 gen., 3-36 spec. Australia, New Z.,

Ind. Archipelago. Tribe 1. Boll. Many gen., sometimes trees. 1.

£pacris. Shrubs, heath-like ; fls. tubular, red, white, purple. Many
ornamental spec. Australia, Now Z. Tribe 2. Berry, eranberry-lilse,

often edible. Numerous gen. 1. Styphelia, 2. Lissinthe. Shrubs.
Australia.

Sub-Ord. 2. Vacciniae.—Ova. adh. Corolla-lobes 4-6-6; sta.

twice as many, on an epigynous disk; anth. 2-celled, dehiscing by 2
pores at top. Berry or drupe, 4- oo-seeded. Branching shrubs or

small trees, often evergreen. 15 gen. 1. Vaccinium, Whortle-
berry. Berry, oo-seeded. Corel. 4-5-fid, urn- or bell-shaped, white
or red-tinged ; berries blue or black, edible. Shrubs or small trees

;

fond of mts. V. arbbreum. Tree W. 8°-15° high, evergreen ; fls.

rose-white. N. C. to S. 111., southward. V. corymbbsum, 5°-10°

high ; swamps. Can. to Fla. V. uUginosum, 6'-18' high, lvs. decid.

Gt. Brit., N\ Eur. Sta., Fig, 168, P. V. myrsinites, l°-2° high;
fls. pink. N. C. to Pla. V. pennsylvdnicum, 6'-18' high, fls. red-

white. Penn. to N. 111., North. 2. Gayluss^cia, Blueberry.
Corol. 5-merous, Drupe with 10 pyrenes; blue or black, edible; fls.

red or white ; lvs. often terminating in a spine. G. resinbsa, V-W
high ; berries black. G. frondbsn, 3°-6° high, berries blue ; all from
N. Eng. to Ky., south, G. brachi/eera (buxifblia), Box-Whortle-
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BBRRT. Box-like, 1° high ; fls. white', red-tinged, racemed. Mts. Va.

3. Macle^nia. Corol. 5-merous, red or yellow. Handsome shrubs.

Peru. 4. Oxycoccus, Cranbbrky. Corol. 4-merous, berries red,

acid. O. palustris, s't. creeping; Alpine bogs, N. Asia, N. Eur.,

N. Am. above lat. 42°. O. wuu^rocdrpus, st. prostrate
;
peat bogs.

Va. to Wis., North. 5. Chiogenes hispidula, Cbkepinq -Snow-
BKRRY. Corol. 4-merous ; St. creeping, evergreen ; berries white.

Bogs N. Am., north of lat. 42°.

Sub-Ord. 3. Pyrolacese.—Ova. free. Corol. 5-merous. Boll

oo-seeded. Evergreen herbs. 6 gen., 20 spec. N. hemisphere. 1.

Chimaphila, Pipsissewa, Prince's Pine. 3'-10' high, fls. wax-
like, flesh-colored, fragrant, umbelled. Woods, Siberia, N. Eur.,

N. Am. C. umbelldta, 4-7 fls. N. States, Can. C. maculata, 1-5

fls., Ivs. spotted. Can. to Car., Tenn. 2. Pyrola, Wintbrqreen.
Pis. racemed, white or purple ; Ivs. rad. Several spec, in U. S. P.

rotundifolia. Scape 6'-12' high ; fls. large, white, nodding, fragrant.

Can. to Car., W. to Wis.
Sub-Ord. 4. Monotropeae.—Ova. free. Corol. 4-5-merous. Boll

oo-seeded. Leafless root-parasites, never green ; small. 6 gen., 11 spec.

N. hemisphere. 1. Newberrya eongesta, fls. capitate. N. Pacific States.

2. Sctiweinitzia odordta, fls. capitate, violet-scented. Md. to N. C.

3. Monotropa. 6 spec; both worlds. M. Hypbpytis, Pine Sap;
fls. racemed. Can. to Car , W. to Wis. M. uniflbra, Indian Pipe;
clay color, fl. large, terminal, nodding. Can., U. S. common.
Sub-Ord. 5. Ericinese.—Ova. free. Corol. 4-5-merous. Antb.

2-celled ; cells sepa. at base or top ; dehisc. porous. Pr. oo-seeded, sds.

minute ; boll, berry, or drupe. . 50 gen., 900 spec. 4 Tribes :

Tribe 1. Rhododendrons. Boll. Corol. 5-merous, sometimes irreg.

;

decid. 1. Leiophyllum buxifbliuin, Sand Myrtle. Only spec.

;

evergreen, 6'-10' high; fls. wliite, umbelled. N. J., mts. of Va

,

Tenn., N. C. 2. Ledum, low shrubs. N. hemisphere. L. latifblium,

Labrador Tea, 2°-5° high ; Ivs. ferruginous, fls. white, racemed.
Mt. bogs, Penn. to Brit. Am. 3. Befaria (Bejaria). Handsome
evergreen shrubs, fls. large, showy. Peru, Mex. Sev. spec. ; one,

B. racembsa, in E. Ga., Pla., and adjacent islands; 2°-4° high, fls.

white, red-tinged. 4. Rhodora canadensis, 2°-3° high ; fls. irreg.,

large, pink. Can. to Penn. 5. Rhododendron. Fls. irreg , large,

red or white, often fragrant. Many spec, usually evergreen. N.Am.,
Eur., Asia, finest and most abundant in India. R. lappbnieum, 5'

high. Lapland. R. Rollissbnii, 30° high, 4° in girth. Ceylon. R.
Falebneri, 50° high, Ivs. 19' long. R. DalhoAsise, straggling, 8° high,
fls white, fragrant ; epiphytal on limbs of largo trees. Himalayas,
9000 ft. above sea. R. catawbiense, 3°-6° high, fls. purple. Va. mts

,

S. R. maximum, 6°-20° high, Ivs. 10' long, fls. pale rose or white,
spotted with red or yellow. Va. mts. to Maine and Can. 6. Azalea.
Lvs. decid. ; fls. irreg., large, white, or of various showy colors ; corol.

funnel-shaped, lobes spreading. 20 spec, N. Am., Asia. A. arbo-

rescens, 10°-20° high, fls. rose. Mts., Penn. to Ga. A. ealenduldcea,

fls. yellow or crimson. Penn to Ohio and Ga. A. nudiflbra, 5°-10°

high; fls. before lvs.; white, pink, yellow, purple, fragrant, S. A.
viscbsa, 4°-]0° high ; fls. with lvs. ; white or rose, fragrant. Mass. to

111., South. 7. Loiseledria procumbens, Alpine AzXlba. Only
spec. ; evergreen, 3'-8' high, fls. small, white or pink. N. Asia, N.
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Eur., Scotch Highlands, White Mts., N. H. 8, K41mia. Corol.
wheel-shaped, 5-merous ; sta. with long filaments; anth. separately-
lodged in 10 sacs in corolla-tube. Fls. white or red. K. hirsMa, 1°
high, fls. pink. E. Va., S. K. angusiifolia, 2°-3° high ; fls. purple.
Can. to Car., W. to Ky. K. latifolid, Mountain Laurel, fls. large,
profuse, in corymbs ; white, tinged with red

; Ivs. 3' long, laurel-like.
4°-20° high. Maine to Ohio, Ky., S. to Pla. 9. Menzifesia /grrit-
ginea, i° high; Ivs. decid. ; fls. 4-merous, purple. Mts. Va., Penn.,
N. "W. 10. Phyllodoce taxifblia, fls. similar

; evergreen, heath-like

;

stems 10' long. Mts. N. H., Maine, N. Tribe 2. Heaths, evergreens.
Boll. Ms. 4-merous

; corol. persist. Sev. gen.. Old "World. Types:
1. Calliina vulgaris, Ling, Heather. Sepals large, colored ; corolla
smaller, spreading; stems usually 1° high; sometimes 4°. Fls.
racemed, honey-bearing

;
purple, red, white. Abundant all over Eur.,

especially in the N. ; found in Iceland, Greenland, Kamtschatka,
Nova Scotia, Newfoundland, Maine, Mass. Eig. 72, 3. 3. Erica,
Heath. Calyx green, smaller than corolla, Ivs. needle-shaped ; fls.

red, purple, white, carneous. Eur., S. Af. E. cinerea, Ivs. 3 in a
whorl

;
fls. purple. 6'-l° high. Cent. Eur. ; abounding and beautiful

in Gt. Britain. Eig. 72, 2. E. Tetralix, Ivs. 4 in a whorl ; fls. in ter-
minal hds., red, white, carneous. Bogs, N. Eur.

;
plentiful in Gt. Brit.

6'-2° high. Pig. 72, 1. E. arbbrea, 10°-20° high, fls. white. S. Eur.
Many fine Cape spec. (S. Af.). Tribe 3. Andromedas. Corol. 5-

merous ; decid. Lvs. often decid. Shrubs or trees, many spec.
Mts. N. Am., Eur., Asia; fls. white or red. Nearly 20 spec, (includ-
ing Zenobia) in U. S. 1, Andromeda floribimda, evergreen, 2°-10°

high, fls. white, panicled. Mts. Va. to Ga. A. nitida, evergreen,
3°-6° high; fls. rose, fragrant. N. C. to Pla. 2. Oxydfendron ar-

hbreum, only spec, Sqerel Tkee, 40°-50° high, straight, lvs. tinted,

acidulous ; fls. urceolate, white, in panicles of spicate racemes. Penn.
to Ohio, S. to Fla. 3. Cl&thra. Shrubs, trees. N. and trop. Am.

;

fls. white, racemed. C. acuminata, 10°-18° high. Mts., along streams,

Ky., Va., S. C. alnifblia, 2°-8° high, fls. fragrant. Swamps, Can.
to 6a. 4. Gaultheria. Evergreen shrubs or small trees ; many spec.

N. and S. Am., Asia, Java, Tasmania, New Z. Lvs. leathery; fls.

white, scarlet, rose ; calyx accrescent, berry-like, enclosing the boll.

G. procumbens, Creeping Wintbrgrebn, spreading, rooting ; berries

red. Only spec, in TJ. S. 5. Epigaea repens, Trailing Arbutus,
evergreen, stem 10'-15' long, fls. white^ red-tinged, fragrant. New-
foundland to Penn. and Ky. Tribe 4. Arbutus. Evergreens. Berry
or drupe. 1. Arctostaphylos. Many spec, both worlds. Procum-
bent shrubs ; fls. white, racemed or clustered. A. uva-ursi, Bear-
berry. Drupe red. N. J. to Wis , N. ; N. Eur. 2. Arbutus.
25 spec, trees or shrubs ; fls. white or red, panicled. S. Eur , Canaries,

Chili, N. Am. A. tfnedo, Strawbekry-Trbe, 20°-30° high ; berry

strawberry-like. W. Ireland, S. Eur., Asia.

Subdivision Il.-r-Ov&ry usually adherent.

Campanula Alliance.—Pis. usually irreg. ; rarely diclinous or in

involucrate hds. Corol. 4-5-merous, sta. 2 or 5, anthers (and some-
times filament) coherent in a column around the style. Ova. 2-6-

rarely 1-celled. Perisperm present. Lvs. simple, exstip. 66. Lo-
beliaceae. 66. Campanulaceae. 67. Goodeniaces (ova. free in

Brun6nia). 68. Stylidiacese.
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Ord. 65. Lobeliaces.—Fls. SJ , rarely $ (^, racemed, spiked,
rarely in a corymb or hd. ;

1-2-labiate, rarely with 5 free petals. Sta.

5. Berry or boll 2-3-1-eelled, cells oo-seeded. Herbs, rarely Shrubs,
29 gen, nearly 400 spec; chiefly trop., both worlds. 1. Lobelia.
Boll. Corol. 2-labiate, tube split. Herbs. Many spec, abundant in

Am., found in Old World; fls. showy, red or blue. L. cardindlis,
2°-4° high, fls. scarlet. Can. to Car., W. to 111. L,. fulgens, similar,

but finer. Mex. Many blue-flowered spec, in U. S. L. infldia,

erect, 10'-15' high, medicinal. Can., U. S. L,. Gattingeri, delicate,

6'-20' high, fls. deep blue. Mid. Tenn. S, Downingia elegans,

similar, boll longer, 1-celled. 0. Cal.

Ord. 66. Campanulaceae.—Corol. reg., campanulate, 5-merous.
Sta. 5. Boll 2-8-celled, cells t»-seeded. Herbs, usually milky. 29
gen., 540 spec. N. hemisphere, S. Af. 1. Campanula. Many fine

spec, cosmop. C. hederdcea, Flower of the Fottntain, delicate,

ivy-leaved ; fls. blue. Border of streams. West Eng. C. rotundifblia,
Hare-bell, Blite-bbll. Q|.. ^'-Vl' high. Fig. 144. Eur., Am.
C. Medium, Canterbury Bell, (2). 2°-4° high, rough, ; fls. 2' long,
of various colors. Eur. 2. Platycodon. Low shrubs ; fls. large,

broadly open, blue. Sev. spec N. Asia. 3. Specularia, Vbnus's
Mirror. Els. rotate, resembling a concave mirror

;
purple, blue,

white. Herbs. Eur., Asia, Am. S.^cr/oZiato, 6'-20' high, fls. blue.
Common, IT. S.

Ord. 67. Goodeniacese.—Corol. 5-merous, irreg. Sta. 5. Ova.
2-4-1-celled. Stig. indusiate. Drupe, akaine, boll, or utricle. Herbs,
Ta,re\y Shrubs. 24 gen., 200 spec Australasia chiefly ; few in S. Am.
1. Goodenia. 2-4-celled. Herbs or Shrubs ; Ivs. silky, fls. usually
yellow. Chiefly in Australia. G. repens, S. Am. 8. Brunonia
ausirdlis, only spec. Q|. herb, nearly stemless ; Ivs. rad. ; fls. nearly
reg., blue, fascicled in an involucrate hd. ; calyx with plumose seg-

ments. Ova. free ; fr. a 1-seeded utricle. Australia.

Ord. 68. Stylidiaceae.—Corol. irreg., 5-merous. Sta. 2, filaments

gynandrous with style, forming an erect or bent column ; anthers

embracing stigma. Fls. spiked, racemed, or corymbose. Boll 1-2-

celled, oo-seeded. Herbs. Q, Q|.. 4 or 5 gen. S. hemispfiere. 1.

Stylidium, largest gen. Australia, E. Ind., China. 2. Forstera.
Australia, New Z., Fuegia.
Aster Alliance.—Fls. reg. or irreg. ; if diclinous, usually in invo-

lucrate hds. Corol. 5-4-fid ; sta. 5-4, rarely 2-3. Ova. 1-celled, 1-

ovuled ; or if 2-3-celled, only 1 cell ovuled. Calyx-limb pappose or 0.

Lvs. exstip. 69. Compositae (phosphorescent). 70. Dipsacese. 71.

Calycer^ceae. 72. Valerianacese.
Ord. 69. Compositae.—Fls. diclinous or § . Corol. reg. or irreg.

;

5-4-fid ; sta. 5-4 ; anth. usually syngenesious. Ova. 1-celled, 1-ovuled
;

fr. an akaine, usually crowned by the calyx-limb, which is cup-shaped,
toothed, or pappose. Infl. mixed (Lesson XX.). Fls. (fits.) in

racemose (indef) hds., on a broadened receptacle or common torus;

hds. usually co-flowered, rarely few- or 1-flowered; sol., or with cy-

mose (def.) infl- Lvs. often dissected, rarely compound. Herbs,
Shrubs, rarely Trees, with bitter, often milky juice. 940 gen., 9100
spec, nearly equally divided between Old and New Worlds ; making
nearly jJj of the Vegetal Kingdom ; some useful, many weeds ; all

interesting. 13 Tribes, in 3 Sections. Types only given.

5*
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Section 1, Ligulifldrae.—Hds. hom6gamous, flte. all §. Fits,
ligulatc. Tribe 1. Milky. 1. Lactiica. © @. St. leafy; hds.
small, panioled; fits, of various colors. L. sativa, Garden Lettucb,
flts. yellow. Q. Eur. 2. Taraxacum dens-lehnis, Dandblion.
Stemless, hd. sol., pedunoled, large; flts. yellow. N. hemisphere.
Fig. 142. 3. Tragopogon porrifalius, Salsify, Oystjsk-Plant. (g).
2°-4° high; hdS; sol., large, peduncled ; flts. purple; rt. edible. Eur.
4. Cichorium Intybus, Chicoky. %. 2°-3° high ; hds. large, flts.

sky-blue
; rt. used to adulterate cofl^ce. Eur. S. Catan&nche cerulea.

O- 2°-3° high; hds. large, sol., flts. blue. Fit, Fig. 167, B. S.
Eur. C. lutea, flts. yellow, Candia.

Section 2. Labiataeflorae.—Hds. homdgamous or heterogamous (of
sepa. sexes), rayed or not. Fits, bilabiate or deeply 5-fld. Tribe 2. 1,

Chaptalia tomentbsa. Hds. heterogamous, radiate ; ray flts. pink or
white; disk flts. yellow. Stemless, Q|. ; hds. sol., long-peduncl^d.
N. C. to Fla. and La. 2. Mutisia. Hds. rayed, sol., long-peduncled

;

flts. bright red, purple, pink, or yellow. 30 'spec. TJndershrubs or
climbers

; Ivs. often terminating in a tendril. Very ornamental. S.

Am., chiefly in Chili. 3. Barnadesia. Spiny shrubs; Ivs. entire;

hds. silky ; flts. and involucre often rose-colored, or purple. 9 spec,
trop. Am. 4. Farfigium gr^nde. Eed. Lvs. large, reniform, varie-

gated ; ornamental. Japan.
Section 3. Tubuliflorae.—Disk flts. tubular. Hds. hom6gamous or

heterogamous. Ray flts (if present) J*, $, or neuter; if absent, the

hds. of tubular flts. are called discoid. This Section includes the 11

remaining Tribes. Tribe 3. Hds. homogamous ; flts. tubular. Lvs.
usually spiny. 1. Cdrthamus tinctorius, Safflowek; 2°-3° high;
flts. yellow; furnishing flne' pink, rose, scarlet, and crimson dyes;

powdered, and mixed with talc, they form Rouge. Asia. 2. Cen-
taurea. Flt^. tubular. Many spec, blue, yellow, purple. C. Cpanus,

Bluebottle, Cornflower ; hds. showy, blue, outer row imitating

rays. Eur. 3. Cnicus benedictus, Blessed Thistle. 0. 2° high
;

flts. tubular, yellow. Levant. 4. Arctium Lappa, Burdock; (g).

Involucre globose, spiny ; hds. panioled ; flts. bright pink. Lvs. very

large, undulate. Eur. S. Onopdrdon. Hds. large, purple; flts.

tubular. Sev. fine spec. O. Acdnthium, Cotton Thistle. Eur.

6. Silybum Maridnum, Our Lady's Thistle. @. 4' high.

Lvs. large, pinnatifld, mottled with white ; caused, says the old legend,

by a drop of the Blessed Virgin's milk. Fls purple. Eur. 7. Cii-
duus, Plume Thistle. 100 spec, several ornamental. C. lanceoldtus,

Scotch T. @. 3°-4° high. Lvs. pinnatifld, spiny; hds. large,

plume-like; flts. purple. 8. Cynara. Many species, often showy. C.

Scblymus, Artichoke. Ql. Lvs. large, 3°-4° long, pinnatifld;

flowering stem erect, 4°-6°high ; hd. sol., terminal, globular; scales

of involucre large, fleshy, spiny-tipped, enveloping the purple flts.;

hd. i'-&' in diameter, showy
;
gathered before opening, and boiled as

a vegetable ; bracts and diskvery delicate and sweet. Fig. 214.

Medit. States. Common in S. gardens, U. S. Tribe 4. Hds. usu-

ally rayed. 1. Gazania. Usually stemless. Lvs. pinnatisect,

canescent; hds. sol., peduncled; 3' in diam. ; rays yellow, disk

dark orange ; 40 spec. S. Af. 2. Arct6tis. Qj.. Caulescent. Lvs.

entire or pinnatifld, cinereous ; hds. often 4' in diam., ray deep orange,

disk brown. Cape of Good Hope. Tribe 5. Hds. rayed. 1. Calfen-
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dula, Marigold (St. Mary's gold). ©, QJ..
Sev. spec. Medit. shores

;

hds. large, yellow or orange, with strong out pleasant scent. C. offici-

nalis, hesfknown. Pig. 143. Tribe 6. Hds. heter6gamous orhomdg-
amous. 1. Othonna. Disk fits. J*, ray fits. $ ; hds. sol., pedun-
cled

;
yellow, rarely blue. 50 spec, herbs, shrubs; Ivs. sometimes

succulent. Cape Colony. One, O. cheirifblia, At. shore of Medit.
2. Senecio. Pappus woolly; fls. yellow, crimson, purple, blue ; lv5.

often cinereous. 600 spec, herbs, shrubs ; often showy. Both
worlds. S. Cineraria, Dusty Milieu, Ivs. cinereous. S. Eur. S.

scandens, miscalled German Itt ;
climbing, Ivs. ivy-like. Cape of

Good Hope. S. vulgaris. Groundsel ; erect ; weed. Ov., Pig. 180, B.

TJ. S. 3. Arnica. Pappus setose, hds. yellow. A. montdna, rt. and
Ivs. medicinal. N. Eur. ; N. U. S., Pacific Slope. Sev. other Am.
species. Tribe 7. Hds. of last; usualh' corymbose. Pappus or

coroniform. Dislc fits, usually yellow : ray same, or different color.

1. Artemisia. Shrubs, or herbs
;
strong-scented, bitter ; hds. small

;

Ivs. usually dissected, often gray. Many spec, both worlds. A.
Absinthum, Wormwood, Absinthe. Q|.. 2°-4° high. Eur. A.
Abrbtanum, SotrTHERNWooD, Old Man. Q|.. 2°-4° high. S. Eur.
A. Dracimculus, Tarragon. Q|.. Eur. A. tridenidta, Sagb-brush.
Shrub, l°-6° high, gray, branched. This, with other species (Tiimble-
WEEDs), covering the great desert plains of the West. LT. S. 2.

Tanacetum, Tansy ; 3. Anthemis nbbilis, arvense, tincioria. Chamo-
mile

; A. Ootula, Dog-fennel, similar, but ill-scented ; 4. Achillea
millefdlium, Yarrow, Milfoil ; Ivs. hoary ; 5. Pyrethrum Parthe-
nium. Feverfew

; all common, from Eur. 6. Chrysanthemum
eoronarium, Q, fls. large, yellow or white; TS. Af. C. indicum, C.

rbseum, Ql
; hds. large, double, of various colors; Asia. C. Leucdn-

Memw.OT, Ox-eye Daisy; wild; from Eur. Tribe 8. Hds. of last.

Akaines usually crowned with paleae or bristles. 1. Gaillardia, hds.

sol
,
peduncled ; disk purple. G. lanceoldta, Q, Q|. ; rays yellow. S. C,

S. G. ^irfcAeMa, O? ^*ys large, crimson, yellow-tipped; La., W. G.
aristdta, rays large, yellow ; Missouri, W. 2. Tagetes, American
(miscalled Af. and Erench) Marigolds. 0. Strong-scented, l°-2°

nigh ; hds. showy ; rays yellow or orange, striped or mottled with
purple. Sev. spec. Mex., S. Am. Tribe 9. Hds. of last. Akaines
naked or crowned with 2-4 awns. Disk usually (sometimes ray) yel-

low. 1. Bidens, Spanish-Needles. 0, @, Q|.. Pests ; fls. incon-

spicuous; akaines with barbed awns. Sev. spec, both worlds. 2.

D&hlia. Akaines naked. Q|.. Bold-growing; hds. large; wild,

with disk yellow, ray crimson ; 2 or 3 spec, Mex. 5000 ft. above sea-

level. Many fine garden varieties, double, fits, quilled. 3. Heliin-
thus, Sttnflowbe. Akaines naked. 0, Q|.. Coarse, tall-growing ;

.

hds. large; rays yellow, disk yellow, purple, or brown. Many spec,

IT. S. H. dnnuus. Great S. 0. 10°-15° high; hds. 6'-10' in

diam. S. States, S. Am. H. tuherbsus, Jerusalem Artichoke. %.
5°-7° higi ; rts. tuber-bearing. Pig. 95. Brazil. 4. Flour^nsia. Hds.

similar to Helianthus, but s\vle-awns difl'erent. Eesinous shrubs; 4

spec. New Mex., Chili. F. ihurifera, Incense Tree, Marav^lla,
4°-6° high ; fls. 2' in diam. Resin of Ivs. burnt as incense in Catho-

lic churches. 6. Rudb6ckia, Cone-flower ; hds. of Heliinthus, but

di.'sk conical. Qj. herbs, bold-growing. Many fi-ne spec, U. S. 6.

Ximin^sia. Disk-akaines winged, 2-awned. X. eneeloldes, 2° high

;
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hds. yellow, corymbed, showy. ©. Tex., Mex. 7. Corebpsis, Tick-
seed. Q, Q|.. Akaines bug-like, 2-awned. Disk dark, or yellow;
rays yellow, often with dark spot at base. Many fine spec. ; hds.

showy. S. and S. W., U. S. 8. Zinnia. 0. Akaines or 2-awned.
Z. elegans. Disk purple, ray scarlet, crimson, purple, white; hds.
large, showy. Mex. Z. multifloi-a, smaller ; ray scarlet. 6a., Pla.,

to Texas. 9. Ambrosia. Akaine naked. Hds. ^p. (J fits. 5-20, in a

top-shaped involucre ; hds. in spikes or racemes. $ fls. sol., apetalous,

enclosed in an akaine-like involucre ; in sessile clusters below (^ hds.

Coarse, resembling Artemisia. A. artemisic^blia, Bitterwbed, Hoq-
WKKD. TJ. S. A. tenuifblia, covering the Pampas S. of Buenos
Ayres. A. maritima, TrtJb Ambb6sia; sweet-scented, with aromatic
taste. Italy, Levant. Tribe 10. Hds. of last. Pappus or bristly.

1. Inula. Kay fits. 9- Sev. species, Eur., Asia. I. Helenium,
Elkc.vmpInb. Q|.. 3°-5° high. Hds. large, sol., yellow. Eur. 2.

Helichrysum, Immortelles. Herbs or shrubs ; involueral bracts col-

ored, persistent, showy. H. orienidle, Crete, Prench Immortelle.
Many fine Cape and Australian spec, various colors. 8. Rhod&nthe,
4. Ammobium, Australian Immortelles. 5. Antennaria mar-
garitdcea, plantaginifolia,

QJ.,
Am. Immortelles. 6. Griaphalium,

.Everlastings, Cape-flowers. Lvs. wliitecottony ;
hds. persistent.

Cape species fine. G. polycephalum, Common Everlasting. Q.
l°-2° high, branched. Can., TJ. S. G. leontopbdium, Edel-wbiss;
6'-10' high ; involueral lvs. lanceolate, white, velvety, flower-like

around the small clustered hds. Alps. T-Humea elegans. (2). Balsam-

scented; stem unbranched, 4°-8° high, terminating in a Targe grass-

like panicle of abundant drooping, minute, rose-colored hds., each hd.

with 4 § fits. ; very handsome. Australia. Tribe 11. Hds. of last.

Disk usually yellow. Style-awns compressed, usually appendaged. 1.

B&ccharis. 9 J*. Hds. small, oo-fiowered, white
;
pappus of female

hds. long, silky, copious, showy. Herbs, shrubs, or small trees;

often resinous, with shining lvs."; or leafless ; or with minute lvs. and

winged, leaf-like stems. Am. ; from TJ. S. to extreme S. of S. Am.

B. halimifblia, Groundsel Tree. 8°-12° high ; smooth, scurfy ;
lvs.

spatulate; ? hds. in large, loose, showy panicles. Mass. to Fla., W.

to La. Numerous species, XJ. S., Atlantic to Pacific. B. trmerva,

stems winged, medicinal ; Brazil. 2. Erigeron, Fleabanb. Hds.

aster-like; disk yellow; ray fits. 30-200, pink, purple, or white.

Many spec, pretty weeds. E. philadeVphicum. 2° high, fis. pink;

common. E. specibsum, more showy, Oregon. 3. Aster. Disk yel-

low ; ray blue, purple, white, never yellow ; ray fits. 6-100, star-like

;

hds pariicled or oorymbed. 200 species ; few in Eur., Asia, S. Am.

;

abundant in N. Am. Herbs, %, rarely Q ;
l°-4° high. 1 A. sen-

'cPMS, l°-2° high, silky ; fits, violet-blue. Wis., Iowa, to Miss. A.

nimcB-anglicB, 4°-6° high, hds. large, deep purple, panicled. N. Eng.

to Ga., W. A. carolinidnus, slender, 6°-13° high, hds. rose-purple,

large, scattered. S. C. to Pla. 4. Eurybia, Daisy Trees. Hds.

similar to Aster. Shrubs or trees; 60 spec, Australia, Tasmania,

New Z. E. arqoph0a, Silvkr-Leavkd Musk Tree. Musk-

scented, 25°-30° high ;
3° in girth ; wood valuable ;

Tasmania. 6.

Bellis, Daisy, Marguerite. Pappus 0. Caulescent. Low herbs

with sol. peduncled, aster-like hds. B. integrifblia, American

Daisy; 0, @. St. spreading, 4'-10' long; ray pale blue-purple.
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Ky., S. W. B. perennis, English Daisy, Easter D. QL. Stem-
less; hd. white, purple, or "crimson-tipped;" varieties double, pink
or white, with quilled fits. Eur. 6. Callistephus. Pappus setose, 2-

seriate, forming a crown. Q. Erect branching stems ; hds. large,

daisy-lilce, sol., terminating the branches. China. C. sinensis, China
Aster, Reine Marguekite ; ray dark purple; disk yellow. 18'

high. Varieties with double fls., pink, white, blue, red, never yellow.

7. Solidago. Pappus setose, 1-seriate. Hds. small, in panicled

(often 1-sided) racemes, corymbs, clusters ; rays few, yellow, rarely

white. Q|. herbs ; st. rod-like, or branching. Many spec, both
worlds. S. Virgaitrea, True Golden Eod, 1°-2° high in woods and
thickets ;

6'-8' high on sea-cliffs ; handsome. Gt. Brit. Numerous
showy but coarser Am. species : S. speciosa, 2°-6° high, panicle large,

thyrsoid, Mass. to Ohio, Ga ; S. gigantea, 4°-7° high, large loose-

panicled racemes. Can., U. S. ; S. bicolor, 2° high; hds. cream-col-

ored or white, clustered, Can., N., Mid., W. States; S. ienuifblia,

slender, hds. corymbed, sea-coast, Mass. to La. Tribe 12. Hds.
homdgamous ; fits, all tubular ; rarely pale ochreous ; never yellow.
Pappus often setose. 1. Liatris. Hds. of several or many small fits,

rose-purple, showy.
QJ.

herbs, wand-like, simple, usually from a
button-like corm or tuber; hds. spilied, racemed, or panicled. Many
spec, all beautiful ; N. Am. L. elegans, 2° high ; hds. 4-5-flowered,

spiked. Va., S. L. squarrosa, Rattlesnake's Master, 1°-3° high,
leafy; hds. larger, 1' long, 20-40-flowered, racemed. N. Y.^Penn.,
W. and S. Corm an antidote for snake-bites. L. scariom, Gay
Feather, similar, 4°-5° high. Can. to Ga., La. 2. Mikania. Near
Eupatorium ; but hd--. always 4-flowered, stems usually climbing

;

often woody ; rarely erect undershrubs. More than 100 spec. ; 3 or 4
in Af., trop. Asia ; the rest in trop. Am. ; one, M. scdndens, smooth,
elegant climber, with small corymbs of white or pink fragrant hds.

;

Mass. to Ga. and La.
;
perhaps identical with M. voliibilis, E. Ind.,

and M. copenszs, S. Af. 3. Eupatorium. Hds. small, of 3-5-8-12-15-
30 fits., purple, pink, or while, corymbose, panicled. Q|, herbaceous
or woody, erect. Many spec, chiefly Am. ; often aromatic. E./ce«ic-
uldceum, Fennel Eupatorium

;
hds. 3-5 fits., 3°-10° high

;
panicle

large, comp. ; fits, ochreous. Va. to Fla. E. joer/oJidfom, Thorough-
wort, BoNESET. Medicinal. l°-5° high; Ivs. perfoliate-connate

;

hds. white, corymbed. Can., ,U. S. E. ageratoldes, 2°-3° high, hds.
8-30 fits., white, corymbed. Can., U. S. ; E. aromdticum, more
slender, similar, fragrant; Mass. to La. E. incarndtum, diffuse; fits,

pale purple ; N. C. to Fla. 4. Stevia. Q|., herbaceous or woody ; hds.
small, with few fits., white, pink, purple, corymbed. Sev. pretty
spec. ; trop. Am. 5. Ageratum. 0, QJ..

Hds. small, white or slcy-

blue, corymbed. Sev. pretty spec. ; Mex. 6. Conoclinium. 2|.

herbs. Near Ageratum, but disk conical. Q|. herbs, l°-3° high. 10
spec, trop., sub-trop. Am. ; all closely resembling C. ccelesllnum,

Mist Flower; hds. of small, blue-purple (or sky-blue) fits., in fiat

corymbs; fragrant. Penn. to 111., S. Tribe 13. lids, homogamous
;

fits, all tubular, never yellow. Pappus usually setose ; sometimes
paleaceous. 1. Stokesia cydnea. Pappus paleaceous, deoid. Q|.

herb. 2° high, downy; hds. large, blue; outer fits, with spreading
palmate border, imitating rays; resembling Centaiirea; but style-

awns long, hirtellous; and involucre leafy, spiny. S. C., Ga., La.
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2. Vern6nia. Q, Qj. herbs ; erect or climbing shrubs, sometimes small
trees. 400 spec, both worlds, warm regions, chiefly Am. Hds. with
few or many fits., red- or rose-purple or blue, in term, cymes or
panicles. Many spec, in XT. S. ; all % herbs. V. noveboracensis,
iRONWEED

; rts. cord-like, strong, nearly ineradicable. Coarse, 6°-6°
high, branching at top

; hds. red-purple, showy. Common. U.S.
Ord. 70. Dipsaceae.—Hds. of Gompositse, but fls. §. Corol.

irreg., 3-4-fid or :J-labiate. Sta.
QJ.,

often unequal, rarely 2-3, epipetal-
ous

;
free, or filaments rarely diadelphous. Ova. 1-celled, 1-ovuled

;

sometimes free. Fr. a utricle. Herhs or Undershrubs. Q, %. Lvs'
opp. or whorled. 6 gen., 170 spec, Medit. States, S. Af. 1. Scabiosa.
% herbs

;
fls. in large hds. S. succlsa, Devil's Bit. 1° high ; fls.

violet
;

rt. prsemorse, medicinal. Eur. S. ntropurpiirea, Mourning
Bride, 2°-4° high, hds. dark purple. 2. Dipsacus, Teasel. @.
Whole plant (especially hds.) prickly. D. sylvhtris, 4°-6° high, hds.
large. Eur., Asia. D. fuUbnum, a variety, Fuller's T. ; hds. used
to raise the nap on cloth. Fig. 105.

Ord. 71. Calyceracese.—Characters of Gompositse ; but filaments
monadelphous ; anthers syngenesious at base; corol. marcescent.
Small, O Ql herbs. 8 gen., 20 spec, S. Am., Brazil to Magalhaens;
chiefly in Chili. 1. Calycera. 2. Boopis. Chili.

Ord. 72. Valei-ianaceae.—Characters of Dipsaceae; but filaments
free ; sta. 5-4-3-1 ; ova. 3-celled ; fls. usually corymbose or panicled.
Fr. dry, indehisc, 3-1-celled, always 1-seeded. Herbs. Qi 'with scent-
less rts., or %, with scented rhiz. "l2 gen., 150 spec, temp, climates,
mts. of N. hemisphere and S. Am. 1. Valeriana. Ehiz. ; fls. in

term, panicles or hds. ; white or red ; calyx plumose, persistent.

Many fine species, both worlds. V. officinalis, rhiz. medicinal ; Eur.
2. Centr4nthus. Similar to 1, but corol. spurred; fls. in corymbose
panicles, unilaterally arranged. Q % S. Eur. C. rOber, Jupiter's
Beakd; fls. red. 3. Nard6stachys. Corol. reg,, spurless; calyx
5-cleft, leafy; fls. corymbose. Rhiz, very fragrant, N . Jatamdnsi,
Nard, Spikenard of Scripture ; rhiz. sending up manv fl.-stems.

E. Ind.

Honeysuckle Alliance.—Fls, g , rarely diclinous, Corol, reg, or

irreg,, tubular, 2-4-5-6-merous, isostemonous. Calyx never pap-

pose, Sta, epipetalous. Ova, 2- oo -celled; cells l-oo-ovuled, Infl,

various. Boll, drupe, or berry. Lvs, opp,, usually stip. Shrubs oj

Trees, rarely Herbs. Many beautiful and valuable spec 73. Rubi-
acex. 74. Caprifoli^cese.

Ord. 73. Rubiaceae.—Characters of Alliance, 330 gen,, 2800
spec. Both worlds; many trop. 25 Tribes, in 3 Sections, Types
given.

1. Ovules sol. in each cell. Fr. l-2-i-5-celled ; dry or fleshy.

Tribe 1, Herbs, Lvs, and stip, similar, whorled, Fls. 4-5-merous.

1. Asperula. St, square ; fls, white, pink, blue, or yellow, Sev,

pretty spec. Eur. A. odordta, Sweet Woodruit, Woodrowel ; fls.

white, in peduneled clusters ; lvs. and fls. fragrant. Fig. 110, Eur,

2. Crucianella. Sev, spec, Eur,, Asia. C. stylbsa, fls. pink; Persia.

3. Galium, Cleavers, Our Lady's Bedstraw; st. square; lvs. with

prickly hairs ; fls. white ; fr. often red ; stems straggling, straw-like
;
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used as a bed by Virgin Mary, says the legend. 160 spec, cosmop.
4. Rvibia, Maddek. Close to Galium, but fls. 5-merous. Kts. yield

the red dye Madder. Sev. spec, Eur., Asia. Tribe 2. Herbs or
small shrubs Stip. setose. 1. Spermacoce. Fls. 4-merous. Chiefly
trop. S. glabra, fls. white, W. ; S. Chapmdnii, Md. to Pla. Tribe 3.

Fr. usually a berry. 1. MitchfeUa repens, Paktkidqk Berby, small,

prostrate evergreen ; fls. 5-6-merous, twin
;
white, red-tinged, fragrant

;

berries twin, red. U. S., Can. Tribe 4. Ova. 2-5-celled. 1. Ham-
iltonia. Indian shrubs; sev. spec; fls. fragrant, 5-merous, often

white. Tribe S. Fr. indehisc. 1. Cephaelis Ipecacuanha, ii herb.

Fls. 5-merous ; berry 2-seeded ; rts. furnish Ipecac. Fig. 90. Brazil.

Tribe 6. Ova. 1-celled. 1. Coussarea. Ev. trees, shrubs ; S. Am.
Tribe 7. Calyces united. 1. Morinda. Small trees or shrubs, some-
times climbing. 30 spec. ; rts. and bark yield fine red dyes ; trop. Asia,

Af. Tribe 8. Corolla contorted. 1. Coffea. Fls. 4-5-merous ; berry
2-seeded. 50-60 spec, shrubs, small trees; trop. both worlds, chiefly

in Am. C. ardbica, 6°-20° high; fls. white'; berries red; sds. the

Coffee of commerce. Fig. 147. Native of Caflea, Af. ; many culti-

vated varieties. Tribe 9. Corolla valvate. 1. Vanguferia. Fls. 5-

merous. Drupe as large as an apple, often edible. Ev. shrubs, Mada-
gascar, Ind. Tribe 10. Corolla contorted. 1. Alberta. Monotypic,
shrub or small tree ; Ivs. glossy, stip. cup-like, fls. 5-merous, purplish,
silky, in branched panicles ; calyx with 2 of the lobes much larger
than the others. Cape of Good Hope. Tribe 11. Corolla valvate or
imbricate. 1. Chiococca. Fls. 5-merous, yellow ; berry 2-seeded,
white. Shrubs ; rts. emetic. Brazil. Tribe 12. Sds. compressed.
1. Knoxia. Fls. 4-merous, pink or white; boll 2-celled, cells sepa-
rating. Undershrubs ; Ind. Tribe 13. Sds. pendulous. 1. Guettarda.
Fls. 4-9-merous; drupe 4-9-pyrened. Shrubs or small trees; trop.

Am., Asia.

2. Ovules troin in each cell.

Tribe 14. Drupe. 1. Retiniphyllum. Ev. shrubs ; fls. white.

5. Am. Tribe 15. Boll. 1. Cruickshdnkia, Pis. 4-merous, yellow
;

calyx with 1 lobe enlarged. Herbs ; st. wavy, branched. Chili.

3. Ovules indefinite.

A. Fr. fleshy or coriaceous, indehiscent.

Tribe 16. Corolla contorted. Sds. various. 1. Gardenia, Cape
Jessamine. Fls. 5-9-merous, large, white or j-ellow, fragrant

;

beny 5-celled, oo-seeded. Trees or shrubs ; sev. spec. ; often spiny.

Cape of Good Hope, Asia ; wood valuable, often resinous, fragrant.

G.flSrida, 6°-10° high, evergreen; ,E. Asia; hardy in S. gardens,

U. S. 2. Genipa, Gbnipap. Close to Gardenia ; fls. smaller. Trees.

Sev. spec. ; berries as large as an orange, edible ; trop. Am. Tribe 17.

Corolla valvate. Sds. oo, large, compressed. 1. Pentagdnia. Lvs.

large, often pinnate-lobed ; stip. large ; fls. large, 5-6-merous, yellow,

red, or greenish; calyx spatlia-like. Berry often edible. 8 spec,

shrubs, one climbing; trop. Am. Tribe 18. Sds. oo, minute. 1.

Hamfelia. Fls. 5-merous, orange-colored; showy; berry 5-celled.

Shrubs ; trop. Am. Tribe 19. Sds. oo, minute. Corolla valvate.

1. Mussaenda (Cingalese name). Fls. 5-merous, usually orange-col-
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ored
i 1 lobe of calyx enlarged, white : berry 2-celled. Shrubs : trop.,

both worlds, few in Am. > ^ > t- >

B. Fr. dry, dehiscent or not.

Tribe 20. Boll 2-4-celled. Sds. oo. Herbs ; rarely small shrubs.
1. Houstonia (Hedyotis). Fls. 4-merous, small, white, scarlet, blue,
or purple. Elegant small herbs or undershrubs. H. umbellata, Chay-
KOOT; rts. furnish dye. Ind. H. cerulea, minute, delicate. 3'-5'
li'gh,

(|); peduncle 1-flowered; corolla blue, with yellow eje. Com-
mon, U. S. H. rotundifblia, %, prostrate, creeping ; fls. white.
Sands, N. C, S. H. jmrpilrea, Quaker Ladies; erect, %; 5'-20'
high, leafy

;
fls. lavender-colored or white, in cymes. Common, TJ. S.

2. Pentas. Fls. 5-merous. Shrubs ; trop. W. Af P. cdrnea, Ivs.
broad, fls. pink, in terminal tufts. Tribe 21. Corolla imb. or con-
torted. 1. Rondeletia. Fls. 4-5-merous, capitate. Shrubs or trees
with showy, fragrant fls. ; trop. Am. Tribe 22. Corolla lobes val-
vate. Boll 2-celled. 1. Pinckneya. Fls. 5-merous, in axil, tufts;
1 lobe of calyx enlarged, colored. P. pitbens, Gkokgia Bake ; only
known spec; fls. purple; bark used as Quinine. S., U. S. Tribe
23. Corolla 2-lahiate. Sds. broadly winged. 1. Henriquezia. Fls.
5-merous, large, pink or white (resembling BignSnia), in terminal
panicles. Handsome trees, Brazil, Venezuela. 2. Platycarpum,
similar

;
very tall ; timber valuable. Venezuela. Tribe 24. Corolla

reg. ; sds. winged. 1. Bouvardia. Fls. 4-merous, corymbose, red,

yellow, white ; often fragrant. Shrubs ; sev. spec. ; Mex. 2. Ma-
nfettia. Fls. 4-5-merous, scarlet or pink

;
peduncled ; sol. or clustered.

Climbing undershrubs
; sev. spec. ; trop. Am. 3. Cinchona, Quinine

Trees. Fls. 5-merous, white or pink, very fragrant, panicled. Ever-
gre^'n trees or shrubs ; many spec. ; bark yields the quinine of phar-
macy ; trop. valleys of Andes Mts. C. Calisaya yields the best qui-

nine. 4. Cascarilla. Close to Cinchona, but without the quinine
principle. Shrubs ; sev. spec. ; Peru, Brazil. Tribe 25. Fls. in

close hds. 1. Cephaliinthus oceidentdlis, Button Bush. Fls. 4-

merous, white ; hds. V in diam. ; fr. separating into 2-4-1-seeded

carpels. Shrub, 6°-15° high. Shores of streams. Can. and U. S. 2.

Sarcocephalus esculentus, Negro Peach. Fls. pink; fusing and
ripening into a multiple, peach-like fr. Climbing shrub. Sierra

Leone.
Ord. 74. Caprifoli^cese.—Characters of Alliance (except fls. in

Addxa, which see). Fr. a berry. 16 gen., 230 spec. ; N. hemisphere.

2 Sub-Orders. Sub-Ord. 1. Corolla reg. ; stigmas 3. 1. Addxa
Moschatelllna, Moschatel ; only spec. Fls. musk-scented, pale

green, in hds. at the tops of short leaf-stems ; cent. fls. 4-merous, sta.

8 ; outer fls. 5-merous, sta. 10. Lvs. ternately divided. Low herbs,

from Qj. rhiz. 6t. Brit. 2. Sambiicus, Eld-kr. Fls. 5-merous;

usuall)' white, in racemes or cymes ; fragrant ; lvs. pinnate. Herbs,

shrubs, trees. S. racembsa, shrub ; berries scarlet, racemed ; S. Eur.

S. pubens, 6° high ; berries red, panicled. S. canadensis, 6°-i5° high

;

fls. fragrant, in broad cymes ; berries blue-black ; TJ. S. S. nigra,

similar, but larger; 30° high, stout, branching; fls. cream-colored,

berries jet-black; wood valuable; cells. Figs. 217, A; 215, A; Eur.,

N. Af., Asia. 3. Vibirnum. Fls. 5-raerous, in cymes ; drupe 1-

seeded. V. Tinus, Laueestine, fls. pink or white, winter-blooming

;
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berries dark bluej evergreen trees, making forests, in Corsica ; shrubs
elsewhere. V. Opulus, Guklder Eosb, Snowball ;

6°-12° high

;

Ivs. decid. ; fls. small, white, in cymes, outer neutral, enlarged
; berries

red. Both worlds. Cultivated form with all the fls. neutral. V.
prunifolium, Black Haw. 10°-20° high ; fls. white, cymose ; drupes
black, edible. N. Y. to Ga., W. Sev. other spec, in XJ. S. Sub-
Ord. 2. Corolla reg. or irreg. ; style simple. 1. Diervilla (Wei-
gelia). ris. 5-merouB, almost reg., funnel-shaped, large, clustered.

Shrubs. D. trifida, fls. yellow, l°-4° high, N. ; D. sessilifolia, similar,

AUeghenies, S. ; D. japonica, fls. pink, profuse, 2°-5° high, Japan.
2. Lonicera. Shrubs, twining, or sometimes erect. Many fine spec,
both worlds. L. sempervlrens, Trumpet Honktsucklb ; fls. reg.,

trumpet-shaped, scarlet or yellow; berries red; N. Y., S. States,

where it is evergreen. L. Caprifblium, twining, Ivs. decid. ; fls.

irreg., pink; berries yellow; Eur., Asia. L. grata, Sweet H.
;

twining, evergreen ; fls. white, with pink tube, very fragrant ; Mid.
and S. States. L. Pericl'^menum, Woodbine ; Ivs. decid. ; twining

;

fls. irreg., red or yellow, fragrant ; berries red ; Eur. L. nigra, Black
H. ; erect ;

2°-4° high ; Ivs. decid.
;

peduncles 2-flowered ; fls. red-
dish ; berries black; Mid. Eur. Pig. 107. 3. Symphoricarpus.
Fls. 4-5-merous, small, pink, clustered. Siirubs, N. Am., Mex. S.
racembsus, Snowbkrky ;

2^-4° high; hemes large, white; N. Y.,
Can., "W. S. montdna, straggling; 2°-3° high; berries white; mts..

New Mex., Colorado, Cal. S. vulgaris, Coral-berry ;
2°-3° high

;

beiTies dark red ; Penn. to Iowa, S. States. 4. Linnaea horeaUs,

TwiN-rLOWKR, only spec. ; creeping and rooting, small evei'green
;

fls. twin, pink, fragrant; berries dry, 1-seeded. N. Eur., Asia; N.
Am., lat. 39° to Arctic Ocean.

( 1. Calycifl6rse.

Division III.

—

PolypHalm. 3 Subdivisions \ 2. Discifldrse.

is. Thalamifldrse.

Flowers usually dichlamydeous. Petals usually separate.

Subdivision I.—Calydflbrm. Calyx usually conspicuous ; sepals

usually connate. Ova. frequently adh. Petals 1-seriate, epig. or

perig. Torus adnate to base of calyx, rarely raised into a gynophore.

Sta. perig., usually inserted on or beneath the outer margin of the

torus. Most useful of the 3 Subdivisions.

Umbel Alliance.—Els. reg., usually g. Corolla 2-4-5-10-merous,

sometimes 0. Sta. usually def. ; styles free or connate at base. Ova.
1-2-00 -celled. Ov. sol., pend. ; coats confluent with nucleus. Emb.
usually minute. Perisperm present. 75. Cornacese. 76. Araliaceae.

77. Uinbelliferae.

Ord. 75. Cornaceae.— SJ or ^ J> ; often apet. Drupe, berry,

pome. Trees or Shrubs; Ivs. exstip., simple, usually opp. 10 gen.,

40 spec, temp, regions, both worlds. 3 Sections :

A. 9 (^. Lvs. alt. 1. Nyssa. Els. apet., 2-5-merous ; sta.

5-10-12. Di-upe l-'seeded, plum-like. Trees, N. Am. 4 spec. N.

capitdta (cdndicans), Ogeechee Lime. J> fls. capitate, $ sol.

;

drupe dark red, edible. 20°-30° high. River-banks near coasts, S.

N. unijibra (denticuldta, tomentbsa, angulisans, grandidenidta). Great
TtrPELO. 9 fl. sol. ; drupe blue. Lvs. sometimes angulate-dentate.

70°-80° high. Swamps, S. N. aqudtica {biflbra). Pond TiJpelg.



90 ANGIOSPERM^.

? fls. twin
;
drupe blue. 30°-70° high (or a shrub in pine-han-ene^

Pbppbkidob Sour Gdm, Upland Tupelo. ? fls. 3-8, clusteredDrupe dark blue. 30°-60= high. Wood with interlacing fibres, im-
possible to split. Rich woods, dry or damp; Mass. to 111., S Lv!
bright crimson in autumn. B. Fls. ? J>. Lvs. opp. 1. Girrya!
Jr-etals 0. J> 4-merous; ? 2-merous; both in showy, drooping cut-

M ^"7 2-seeded, haw-like. Evergreen shrubs
; few specrCal.,

xr^^w A
°' *^%'*<=''i fls. green, Cal.

.
G. foemina, fls. yellow!

^. W. Am. G. laurifolia, fls. white, Mex. 8. Aticuba.
'

Corol
4-merous; fls. purple, small, panicled. Berry 1-seeded, bright red or
vellow

;
lvs. often mottled. Evergreen bushes, sev. spec. ; Himalayas,

Japan. C. Fls. g, dichlampd., i-merous. 1. Benthamia Els 4-
merous, fleshy ca,pitate. Drupes small, foi-ming together a multiple,
large, red, edible berry, mulberry-like. Trees, small, resembling C6r-
nas florida. B.frac/ifera, N. Ind. B.japdnica, Japan. 2. C6rnus.
^

Is. clustered. Drupe 2-seeded. Small trees or shrubs, rarely herbs
^^s. usually opp. C.fldrida, FhOWERma Cornel, BoawooD. 20°-
35 high; fl. cluster with an involucre of 4 white, petal-like bracts.
Drupes small, scarlet. U. S. C. canadensis, Bunch-berry. Els.
and fr. near last, but stems 5'- 7' high, Q, from a % rhizome.
N. U. S., Can. C. mds, Male Cornel, QoRNi;i,iAN Cherry, Dog-
woop. Fls. and fr. of last, but involucre small, and drupes larger. Fls.

ff in the young trees ; hence the specific name. 12°-20° high. Eur.,
W. Asia. The following have white fls. in flat, open cymes, witiiout
involucre : C. sanguinea, Bloody Cornel, Female" C. Fls. ill-

scented; fruit dark purple. Branches (and lvs. in autumn) darlc red.
4°-15° high. Eur., N. Af. C. alba (stolonifera), Bed Osikr C. Fls.

and fr. white ; branches and shoots of a finer red than the last. 4°-10°

high. Siberia ; Can. to Va., W. to Cal. C. asperifolin., 8°-12° high
;

drupes pale blue. 111., Fla., and S. W. C. sericea, drupes pale
blue. 6°-10° high. Can., U. S. C. paniculdia, cymes panicled,

- showy ; drupes white. 10° high. U. 8., Can. C. altemifUia, only
spec, with alt. lvs. ; drupes dark blue. 15''-20° high, branching
widely. U. S., Can. 2. Curtisia faginea, Assabay Tree. Lvs.
opp. Fls. small, 4-merous ; drupes small, 4-.5-celled. Large, fine

tree, 80° high ; wood made into assagays (javelins) by the natives.

Cape of Good Hope. 3. Al^nghim. Lvs. alt. Fls. purple, 5-6-

merous ; sta. 2-4 times as many as petals ; drupe 1-seeded. Tall, fine

trees ; rts. aromatic, wood beautiful, valuable. 2 spec. . A. decapetalum,
A. hexapetalum. E. Ind.

Ord. 76. Araliacese.—Fls. ^ , rarely diclinous by arrest. Petals

5-10 or more. Sta. equal to or 2-3 times their number. Ova. of 2-15

1-ovuled cells. Berry fleshy or dry. Shrubs, Trees, rai-ely Herbs;
sometimes spiny. Lvs. exstip. 22 gen., 160 spec. 5 Tribes ; dis-

tinctions in sest. and number of stamens.

1. Plerindra. Fls. 5-merous, $ § J*,
umbelled. Fr. a drupe.

Lvs. digitate. Trees, Feejee Islands. 2. H6dera Helix, Ivy. Ever-

green creeper; fls. 5-merou8, yellowish, umbelled; berry 5-celled,

small, dark. Eur. Fig. 92 ; hiiirs, Fig. 106, 4. 3. Cuss6nia. Fls.

5-7-merous, greenish ; spiked or panicled ; berry 2-3-seeded. Lvs.

digitate. Shrubs, Cape of Good Hope, New Z. 4. Dendrbpanax.
Fls. and fr. of HMera; but lvs. entire. Trees, trop. Am., Asia. 5.
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Helwingia ruscifolia. Fls. diclinous, apet., 3-4-merous, small, clus-

tered on the niidribs of the entire alt. Ivs. Drupe small. Low shrub.
Japan. 6. Fitsia. Fls. fj or 9 § d'l 4-6-raerous, small ; umbels
paniculate. Drupe small. F. papyrifera, Eioe-Papkr Tree Lvs.
5-7-lobed, 1° long

;
panicles terminal, drooping, l°-3° long. Pith

the valuable Rice-paper of commerce. Tree 20°-30° high. Fig. 225.

Swampy forests of Formosa Island. 7. Panax. Fls. umbelled; lvs.

palmate, petioles sheathing. Herbs, shrubs, trees, N. Asia, Am. P.
Schinseng, Ginseno. 2|. herb ; rt. fleshy, medicinal. China. P.

quinquefblium, American" G. ; similar; berries scarlet. Can., TJ. S.

8. Aralia. Fls. ? § (^, 5-merous,' small, whitish, umbelled; drupe
5-10-seeded. Lvs. various ; simple, oftener compound. Trees, shrubs,

herbs, both worlds. A. spinbsa, Spiny A., Tear-blankbt, Devil's
"Walking-stick, Hercules's Club. Stem palm-like, IC-SO" high,

armed with spines ; crowned at top with immense, spreading, 2-3-pin-

nate lvs. 4°-6° long, and an umbellate panicle larger still. Drupes
dark. Penn., Ohio, to Gulf of Mex. A. raiirficaiife, American Sar-
saparilla. Ets. aromatic, long, slender, horizontal, used as the true

Sarsaparilla {Smilax S); stems 1° high, naked, crowned with 3-7

umbels; If. sol., radical, ternate-quinate. Drupes black. Can. to

Fla., S. and W. Sev. other Am. spec.

Ord. 77. Umbelliferae.—Fls. SJ , rarely diclinous by arrest ; small,

5-merous, umbellate, rarely capitate ; white, yellow, rarely pink or

blue ; calyx often nearly ; petals usually inflexed. Carpels 2 ; fr. 2

mericarps, forming a cremocarp (Lesson XXIV.). Herbs, I'arely

Shrubs; often strong-scented; stem fistular or pithy. Lvs. alt.;

petiole dilated at base; blade usually cut; rarely entire. A very
natural Order. 303 gen., 1500 spec. ; northern parts of N. hemisphere,
rare in S. hemisphere, few in tropics. 9 Tribes, in 3 Sections ; tribal

distinctions in fiiiit.

Section 1.—Umbels compound. Furrows thickened over vittae.

Tribe 1. 1. Thipsia. Lvs. 3-pinnate, dissected. Ets. medicinal,

sometimes poisonous
QJ.

herbs. Sev. spec, S. Eur., Asia. T.Silphion,

Asadulcis, gum-resinous. Levant. Tribe 2. 1. Daucus Carbt",

Carrot. @. Lvs. pinnatisect; rt. fleshy, yellow, edible. Eur. 2.

Cuminum Oymmum, Cumin. (2). Fennel-like. Sds. aromatic.

Egypt, Asia. 3. Cori4ndrum sativum, (only spec). Coriander.

O ; 18' high, lower lvs. pinnatifld, upper pinnatisect. Sds. fetid,

becimiing aromatic when dry, S. Eur., Levant.
Section 2 Umbels compound. Primary ridges only conspicuous.

Tribe 3. 1. Pastinica satlva, Parsnip. @. Lvs. pinnate, large

;

fls. j'ellow. Et. fleshy, cream-white, edible. Eur. 2. Narthex Asa-
foetida. 2|., tall ; rts. furnish the drug Asafceiida. Thibet, Persia.

3. Ferula, sev. spec. Old "World. F. communis, Giant Fennel.
Qj., 1-5° high; pith used as tinder. Medit. States. 4. Opopanax
Chirdnium. %, 6°-'7° high

;
yields a milky, medicinal gum-resin.

S. Eur. 5. Heracleum, t!ow Parsnip. Q|., coarse, bold-growing;

fls. white, lvs. comp. Many spec. H. giganUum, 12°-20° high, 1°

in girth. Siberia. H. landtum, 4°-8° high, rt. edible. N., U. S.

Tribe 4. 1. Angelica syl.vestris, %, 5°-6° high, fragrant ; large,

comp. lvs. ; large umbels of fls., white, pink-tinged. Eur. Gigantic,

tree-like spec, in Kamtschatka. A. Cnriisii, 3° high, %. Characters

of type. Mts., N. C, B. Tenn., \a. 2. Archangelica ^ ='--
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Garden ANoflica,' @', 8°-6° high, very aromatic ; stalks candied by
confectioners. N. Eur. A. atropurpurea, 4°-6° high. N. and W.,
U. S. A. hirsuta, 2°-5° high. N. Y. to Mich., S. to Gulf. Other
American species. 3. Crithmum mnritimum, Samphire (Hekbe
DE St. Pierre) Eock-Cress. Aromatic, spicy ; Ivs. hlue-green,
fleshy, used as a pickle. Marine rocks, Eur., Canaries. 4. .ffi'thusa

Cyndpium, Fool's Parsley. 0. Eesemhles true parsley, hut
worthless. Pig. 139, 1. Eur. 5. Foeniculum vulgdre (officinale),

Fennel. Q|.. Lys. dissected. Aromatic ; fl's. yellow. Fr., Fig.

174, E. Eur., W. Asia Tribe 5. 1. Carum Cdrui, Caraway.
Lvs. of last ; sds aromatic. Eur. 2. Petroselinum sativum, Pars-
ley. "Well-known herb. Fig. 139, 2. Sardinia. 3. Apium graveo-
lens. Celery, (g). Stalks edible, fragrant. Sev. garden varieties.

Eur. 4. Cicuta maeuldta, Water Hemlock. Q(., 6° high, showy
fls. white

; aromatic, but very poisonous. Common, U.S. C. virosa,

similar, smaller, Eur. 5. Bupleiirum, Hare's Ear. Involucre
showy. Sev. spec. Q|. or ev. shrubs, 3°-6° high, showy. Eur.,

Asia, Af. Tribe 6. 1. Echinbphora tenuifblia, i2). rigid, spiny, fls.

white ; S. Italy. E. trichophijlla, similar, Levant.
Section 3.—Umbels simple, or regularly (rarely irregularly) com-

pound. Vittse 0, Tribe 7. 1. Astrantia.
QJ.

; rts. black, aromatic

;

rad. lvs. palmilobed; stem lvs. few, small, sessile. Umbels with

leafy involucre ; fls. pink or white ; umbellets with showy, petal-like

lvs. Ornamental. 12 spec, Eur., W. Asia. 2. Eryngium. %. (2).

Lvs. bristly or spiny. Fls. in hds. Many spec, both worlds ;
all

ornamental. E. maritimum, Sea-Holly. %; lvs. spiny; fl. hds.

thistle-like, blue; rt. fleshy, edible. Sea-shore, Gt. Brit. E. ame-

thptinum, hds., bracts, and stems bright blue, Styria. E. alplnum,

srnaller, more brilliant, Switzerland. E. virginidnum, 2°-3° high;

hds. blue. N. J. to Fla., W. to Tex. Sev. other Am. spec Tribe

8. 1. H6rmas, stunted-looking; fls. green. 3 spec, Cape of Good

Hope. 2. Bowlesia tenera, minute, curious ;
fls. green. Mt. Video.

Tribe 9. 1. Hydroc6tyle. Q|., low, smooth marsh or aquatic herbs

;

fls umbelled. H. vulgaris, Pennywort. Lvs. peltate, rhiz. creep-

ing. Boo-s, Gt. Brit. H. umbellata, H. interriipta, similar; coasts

and rivers, Mass., S.
_

Fiff-Marigold Alliance.—Fls. reg. or sub-irreg. Ova. syncarpous,

adh or free, l-2-t» -celled. (AUied also to Pink and Goose-foot Alli-

ances). 78.'Ficoidea. 79. Cacticeje.

Ord 78. FicoidcK (Mesembryacese).—Fls. usually cymose, reg.

;

rarely diclinous. Fr. various. Herbs, rarely Shrubs ; usually unun-

portant weeds. Hot, dry regions, both worlds. About 20 gen.
;
over

450 spec 3 Tribes

:

t, . i « r. i r fl.i

.

Tribe 1 1. MoUCigo, Carpet-weed. Petals 0. Calyx 6-ti(l,

sta 5-3-10. Low, spreading ; small lvs. (opp.) and fls. ; boll 3-celled,

oo-seeded Sev. spec, both worlds. M. verticiUata, Q. Comnion,

US Tribe 2. 1. Sesiivium. Petals 0. Ova. free
;
pyxidium 3-5-

ceiled, oc-seeded. Smooth, succulent herbs ;
lvs. opp., fl usually sol

;

calyx 5-parted, colored inside. spec, both worlds. S. PortoiaMS-

in/m, sandy sea-coast, N. J. to Fla. Tribe 3. Ova. adh. l^Tetra-

gbnia. Petals 0. Calyx 4-lobed ;
sta. 4-12

;
styles 3-8. Drupe 4-

Lnered, horned, 8-celled ; cells 1-seeded. Littoral herbs or shrub
,

lvs. fleshy. Sev. spec, S. hemisphere; except T. expansa,NEV Zea-
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LAND SpiMACH, 0, edible, which is found in Japan as well as New
Z. and S. Am. 2. Mesembryinthemum. Fls. g , reg. ; cal3'x

5-2-8-partite
;
petals oo, linear, of various colors, usually opening at

noon ; sta <x> ; ova. adh., 4-20-carpelled ; stig. 4-20, cristate. Boll
fleshy, becoming dry and dehisc. ; sds. oo. bucculent plants, with
showy Ivs. and fls. Nearly 400 spec, hot, sandy plains, Old World,
chiefly at Cape of G. Hope. M. crystallinum, Ice-Plant. Q, ®;
Ivs. broad ; whole plant covered with glittering, watery pustules

Canaries, Greece, Cape of G. H. M. dotabriforme, Fig-Marigold,
woody-stemmed; fls. yellow; M. speetdbile, similar fls. pink; Cape
of G. H.

Ord. 79. Cactacese.—Fls. § . Sepals and petals oo. Sta. oo.

Ova. adh. Berry 1-celled, oo-seeded, smooth, or with spines or

bristles, from whose axils branches are often, developed. Shrubs or

Trees with watery or milky juice ; stem fleshy ; Ivs. usually 0, indi-

cated only by a cushion under the bud. Fls. large, usually sol.

;

showy, evanescent. 18 gen., 800 spec, all American. 2 Tribes

:

Tribe 1. Calyx-tube not produced beyond the ovary. St. branched,
jointed. 1. Pereskia. 12 species, several with woody stems and de-

veloped Ivs. P. aeuledta, Bakbadobs Gooskberky Treb. 15°-18°

high, St. woody, spiny ; branches trailing ; Ivs. oblong, elliptical ; fls.

large, white, clustered; berries yellow, edible. W. Ind. 2. Opuntia,
Prickly-Pear. St. and branches usually thick, flat, leaf-like in

form ; Ivs. rudimentary, one under each tuft of bristles or spines on
the branches ; fls. yellow or orange-red, satiny in texture fr. pear-

shaped; spiny. 150 species, chiefly trop. O. brdsiliensis, tree-like,

leafless, 10°-15° high, branches short, flat; pear edible. Brazil. O.
Tuna, similar, 20°-25° high, pears very sweet. Trop. Am. ;

culti-

vated round the world. O. Rafinesquii, low, spreading, jointed

;

branches 4'-8' long, broad, flat, spiny-bristly ; fls. yellow, red in cen-

tre. W. and S., TJ. S. O. vulgaris, similar, branches smaller, spines

few, pear smooth, edible. Common. U. S. 2. Nopalea. Similar,

but main stem taller, and red fls. not so wide open. N. {Opuntia)

cochiniUifera (ovcoccinellifera), Cochineal Cactus ; st 8°-10°high;
supports the Cochineal insect. Mex., W. Ind. Fig. 102. Tribe 2.

Calyx produced beyond ova. St. rarely leafy. 1. Cereus. Many
fine spec. ; stems columnar ; trees, or climbers, or low, trailing; often

night-blooming. C. giganUus, 60° high, branches columnar, erect

;

New Mex. C. grandiflbra, st. climbing, rooting, fls. night-blooming.

W. Ind. 2. Echinocactus, Hedgehog Cactus. Sev. spec, S. W.,
U. S., Brazil. 3. Melocactus, Melon C. St. melon-shaped. W.
Ind. 4. Mamillaria, Nipple Cactus ; st. l°-5° high, with nipple-

like tubercles. Sev. spec, Nebraska, Texas, Mex.
Passion-flower Alliance.—Fls. usually reg.

; g or diclinous. Ova.

usually adh., synearpous, 1-celled; placentas parietal; sometimes 3-

or more-celled by the produced placentas. Styles distinct or connate.

80. Datiscaceae. 81, Begoniaceae. 82. Cucurbitaceae. 83. Passi-

floracese. 84. Turneracese. 85. Loasaceae. 86. Samydaceas.
Ord. 80. Datiscaceae.—Fls. J" ?, rarely § or jf | ? ;

small,

greenish. Corolla 0. Ova. adh. Calyx 3-9-fid ; sta. 3-15. Boll 1-

celled, oo-seeded. Herbs or Trees; Ivs. pinnate, orpalminerved ;
exstip.

8 gen., 4 spec 1. Tetrameles Horsfieldii, only spec. ,^ $. Large

tree; Ivs. sometimes lobed ; fls. spicate ; Ind., Java. 2, Octomeles,
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one spec, Malaysia. 3. Datisca. Q herbs. D. glomerdta, &s. g ;

Ivs. 3-partite, central lobe pinnatifid ; fls. in axil. hds. Cal. D. can-
ndbina, fls. jj' ^ ; reproducing oftbn by parthenogenesis

; Ivs. pinnate
j

fls; racemed. W. Asia, Nepal.
Old. 81. Begoniacese.—Fls. jP, cymose

; r? in the middle, 9 at

circumference. ^ calyx large, 2-leaved
;
petals (inner sepals of some

authors) small, 2-3-7 or 0; sta. oo, distinct or monadelphous. 9
calyx and corol. nearly alike, 2-3-4-5-6-8-merous ; ova. adh. ; styles

usually 3 ; boll (rarely berry) usually 3-celled, 3-winged ; sds. oo.

Herbs with fleshy rhiz. ; or Undershrubs or Shrubs with acid juice

;

Ivs. inequilateral ; stip. 42 gen. ; 400 spec.
;
trop., both worlds, chiefly

Am. 1. Hillebr&ndia sandwicensis, succulent herb
;
peduncle 1° high

;

fls. in a dichotomous, panicled cyme ; ova, half-free, open above; estab-

lishing the affinity with Saxifragacese. Sandwich Islands. 2. Begonia,

Q|., herbaceous, with showy Ivs and fls. 3-50 species, trop., both worlds,

chiefly in New World
;
propagating readily from Ivs. 3. Casparya,

climbing ; boll triangular, 3-horned. 3 spec, Peru.

Ord. 82. Cucurbitacese.—Fls. ^f or jj' 9 > rarely § ; white or yel-

low, rarely red ; 5-merous ; sta. 5 ; one, or all, often 1-ceIled ; fila-

ments rarely distinct, usually monadelphous ; anthers usually sinuous.

Ova. adh., 3-5-rarely, carpelled. Berry fleshy (rarely dry), indehis-

cent, rarely dehiscent. Herbs or Undershrubs, climbing by tendrils
;

rarely erect. Lvs. palminerved, palrailobed, cordate. 70 gen., 340

spec ; both worlds ; chiefly in Ind., S. Am. 8 Tribes :

Tribe 1. Fr. large, indehisc Sds. large. 1. Fevillea. %, herba-

ceous, stem rather woody ;
climbing the tallest trees

;
gourd round,

rind woody ; sds. oily ; strung and used as candles, especially in

Catholic processions. Sev. spec "W. Ind., Peru Tribe 2. Fr.

1-eelled, opening at top by 3 valves. Sds. winged. 1. Zanonia.

J* 9. Climbing; lvs. entire; fr. fleshy. Ind. Tribe 3. Ova.

3-celled ; ov. pend. 1. Gynostfemma. J^ ;
corolla ; fls. panicled.

Ova. half-free; pepo fleshy. Asia. Tribe 4. Ova. 1-celled; ov.

pend. 1. Gomphogyne. ^. Climbing ; boll dehiscent. Himalayas.

Tribe 5. Ova. 1-celled; ov. sol., pend. 1. Sechium edille, CH6oHd.

rp. Climbing from a large, fleshy, yam-Mke, edible rt. ; lvs. 5-angled

;

pepo fleshy, edible, 4' long, green or cream-colored. W. Ind. 2.

Sicyos anguldtus, similar, but weak ; fr. 6" long, spinous, clustered.

Can., U. S. Tribe 6. Sta. 1-3. Ova. 1-4-celled. Pepo bursting

elastioally. 1. Echinocj^stis lobata; J> ; ^ racemes 1° long; tall,

climbing ; lvs. 5-lobed, pepo 2' long, prickly. N. Eng. to Wis., S.

to Ky. Tribe 7. Sta. 3 ;
anth. flexuose. Ova. 3-4-eelled. 1. Ab6bra

viridiflhra. jf 9 ;
climbing ; lvs. finely dissected ; fls. sol.

;
pepo

small, pend., scarlet. S. Am. Tribe 8. Sta 3; anth. flexuose,

curved, or straight. Climbers, tendrilled. 1. Pilogyne (Zehnena)

mdvis, lvs. 5-angled, pepo small ; Asia, Af. 2. Bryonia dwiM, Bry-

ony r? 2; lvs. 3-5-lobed; pepos small, scarlet, clustered. Dig.

184 Eur. B. alba, similar, ^. Eur. ; haii-s. Fig. 106, 9.
,

B. Boy-

kinii, similar, climbing 10°-20°
;
pepo plum-hke, crimson. Ga. to

Fla 3. Melothria penduln, similar, delicate; pepo small, green.

N. Y. to Ga. and La. 4. Cucvirbita Pepo, Pumpkin, Squash. Asia.

Pollen, Fig. 173. C. vernicbsa, Kkrshaw, Ckook-neck S. N. Am.

6. Ecbklium agreste. Squirting Cucumber; © ;
trailing, tendrils 0;

pepo small, green, bursting and projecting its sds. Fig. 74. b. liur.
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6. Momordica, Balsam Cucumbers. Sev. fine spec, higli-elimbing

;

Ivs. lobed or comp.
;
pepo oblong, orange or red, warted or prickly,

bursting and showing the bright, red-ariUed sds. Both worlds. 7.

CitruUus (Cucumis) vulgaris, Watbr-Meloii. Q. Lvs. sinuate,
3-5-lobed, lobes pinnatifid. Asia. Numerous varieties. C, Coloc-^n-
this, CoLOCYNTH Gourd ; fr. furnishes the drug. Asia. 8. Cucumis
sativus, CtJcuMBER. Q. Asia, Egypt. Pig. 168. C. meh, Melon
(Musk-Melon) ; the variety Cantaloupe gets its name from Cania-
luppi, a seat belonging to the Pope, near Kome. Figs. 220, 224. C.
^«5'«rta, Gherkin

;
pepo small, prickly ; used as pickles. 9. Lage-

naria vulgaris, Gourd, Calabash
; ;

with or without neck ; often

very large; rind horny; used as various utensils. Af, Asia. 10.

Luffa cegyptiaca, Towel-Gourd, Lace-G. Eind horny; fibrous

within ; fibre lace-like, used as sponge, or made into handsome head-
dresses, etc. Asia, Af.

Ord. 83. Passifloracese.—Fls. § or diclinous by arrest, 4-5-

merous, dichlamyd. (called " monochlam^d., with 2-seriate perianth,"
by some authors). PI. described fully. Lesson XXI. Corolla some-
times 0, and sta. oo

; corona sometimes 0. Peduncle jointed at the fl.,

usually 1-flowered. Ova. free, usually stipitate; sometimes sessile.

Berry or boll ; 1-celled, plaeentation parietal ; sds. oo. Herbs, Shrubs,
generally climbing by tendrils ; or Trees. Lvs. alt., simple, or comp.

;

stipules rarely 0. 12 gen., 200 spec. ; warm regions, Am., W. Ind.,
E. Ind. 5 Tribes :

Tribe 1. Pis. J> ? , $ SJ Ji. Corona 0. 1. Carica. J* fl. mono-
petalous, 5-merous

; sta. 10. 9 ^- polj'petalous, 5-merous. Berry
pepo-like, large, indehisc. Small, unbranched, milky trees with
spongy wood and hollow stems. 10 spec, trop. Am. C. Papaya,
Papaw, 20° high ; lvs. 7-lobed, 2° in diam.

;
pepo large, edible

;

with abundant fi'brine. Fig. 237. W. Ind. Tribe 8. Pis. diclinous.

Corona 0. Corol. monopet., 3-5-fld. 1. Acharia iragioides, only
spec.

;
slender herb ; lvs. trifid, fls. 3-merous, involucel 3-leaved, fr.

stipitate. Cape of Good Hope. Tribe 3. Pis. g or diclinous, small.

Corona small or 0. Lvs. entire or lobed. 1. Modecca. Climbing
shrubs; fls. 3-merous; boll stipitate, 3-valved. Sev. spec, trop.

Asia, Af. 2, Ophiocaulon cissampeloides, similar, fls. 5-merous ; trop.

Af. Tribe 4. Pis. § . Corona 1-2- or more-seriate. Styles 1, or

3-5, connate at base. 1. Smeathm^nnia. Erect shrubs ; fls. white,

5-merous ; corona um-shaped, sta. 20 ; boll inflated, 5-valved. 2

spec, West trop. Af. 2. Tacsonia. Climbing shrubs, with showy
fls., resembling Passiflora; but with 2 coronas, one at throat, the other

at base of calyx-tube. Ornamental. Sev. spec. ; fr. (berry, pepo)
edible; trop. Am. 3. Passiflora, Passion-flower. PI. and fr.

described, Lesson XXI. Corona filamentous, oo-seriate. Herbs or

shrubs climbing by tendrils ; or trees without tendrils. Sds. with
fleshy aril. Berry (pepo) edible in sev. spec. Very many spec, orna-

mental ; fls. of i-ich and various colors. Chiefly in trop. Am. ; few in

Asia. P. quadranguldris, GRANADfLLA ; shrubby climber ; st. quad-

rangular, 4-winged ; fls. 3' long, crimson, fragrant ; lvs. 8' long, oval

;

berry 6' long, edible. P. ediilis, similar; St. round ; lvs. 3-lobed, fls.

spreading, white; berry 3' lone. P. ccerulea, similar to last; lvs. 5-7-

cleft ; fls. blue ; berry smaller. P. incarndta, Sacred Passion-

PLOWEB. Qj. herbaceous climber ; lvs. 3-cleft, serrate, 4J' in diam.

;
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stip. rudimentary
;
petiole and bracts with 2 'boss-like glands. Fl.

pale purple, 3' wide
; corona longer than pet. Fr. (May-pop) 2' long,

edible. Fig. 155. Va., Ky , S. to Gulf. Tribe 5. Corona dentate.

Fls. small, sol., hut infl. raceme-like. Boll. Stip. 0. 2 gen., 12 spec.

1. Maleshferbia ; small shrubs ; Peru. 2. Gynopleura ; herbs ; Chili.

Ord. 84. Turneracese.—^Fls. § , reg., 5-merous. Ova. free, 1-

celled. Stigmas 3-6, fan-shaped. Boll 3-valved, oo-seeded; sds.

strophiolate. Lvs. alt., simple, petioled, exstip., but often with 2

glands at base. Herbs, Undershrubs, Shrubs, Trees. Few gen. ; trop.,

both worlds. 1. Erblichia, trees ; lvs. lanceolate ; fls. large, axil., yel-

low
;

petals with fine filaments at base. Cent. Am. 2. Turnera.
Herbs or shrubs ; lvs. notched or cleft ; fls. usually yellow ; axil. , or

adh. to petiole. Many spec; W. Ind., S. Am., Cape of Good Hope.
T. (Piriquita) fulva, %, 1° high ; N. C. to Fla. T. (P.) glabra, P-2°
high ; S. Fla. T. (P.) tomentbsa, 1° high ; S. Fla.

Ord. 85. Loasacese.—Fls. §, reg., 4-5-10-merous, polypetalous

;

sta. 8-10- 00 , some of them sterile; grouped in bundles. Ova. adh.,

placentation parietal; boll 3-5-10-valved, oo-seeded. Lvs. simple,

usually palmilobed ; exstip. Herbs (except Kissenia) ; often climbing;

with rigid or stinging hairs and showy fls. 20 gen. 1. Kissenia (incor-

rectly Fissfenia) spathuldta, only spec. Shrub, gooseberry-like
;
petals

lb; fls. small, green. Boll 10-ribbed, of 10 nuts. S. and Cent. Af.,

Arabia. Only type not American. 2. Cai6phora; and 3. Blumen-
bachia ; branching and climbing herbs with showy fls. ; Chili, Peru.

4. Loasa, erect or climbing herbs ; fls. large, yellow ;
same habitat.

5. Bartonia, showy annuals, branching, 2° high ;
fls. large, clustered,

white or orange. Pacific States.

Ord. 86. Samydacese.—Fls. 8, reg., inconspicuous, 4-5-15-

merous. Ova. 1-celled. Berry or boll 1-2-celled, co-seeded. Lvs.

simple," petioled; stip. small or 0. Trees oi Shrubs. 16 gen., nearly

200 spec. ; trop. Ind., Af., Am. 4 Tribes. Tribe 1. Ova. adh. or

free. Fls. 4-15-merous. 1, ByrsSnthes, Leathek-flowbr. Corolla

purse-like, leathery. Shrubs with snow-white hairs. Andes. 3.

Homilium. Sta. oo, bundled in groups. Trees or shrubs. Both

worlds. Tribe 2. Lvs. opp., ova. free. Petals 0. Calyx 4-partite.

Sta. 8-00. 1. Abatia. 2. Raleighia. Shrubs. S.Am. Tribe 3.

Lvs alt. 0\a. free. Calyx 4-5-merous
;
petals 4, 5, or more. bU

00 1. Bdnara. Small trees, shrubs, 15 spec. ; trop. Am. Tribe 4.

Lvs alt. Ova. free. Petals 0. Calyx 4-5-merous. Sta. 6-30;

staminodes as many. 1. Casearia. Small trees, shrubs ;
100 spec,

chiefly in S. Am., W. Ind. ; a few in Ind. 2. S4myda. Staminodes

0. Shrubs or trees, often thorny. S. suaveolens, fls. white, with odor

of orange-blossoms. Brazil.

Myrtle Alliance.—Fls. usually g ; reg. or sub-reg. Ova. syn-

carpous, usually adh.; styles rarely distinct. Pl«centation various.

Lvs. simple, except in Combretacese. 87. Onagracese. 88. Haio-

ragea. 89. Lythracese. 90, Melastomacese. 91. Myrt^cese. 9Z.

Combret^ceae. 93. Rhizophoracese.
„ . o lo n„„

Ord 87. Onagracese.—Fls. g , 2-4rmerous ;
sta. 2-4-8-1.^. Uva.

adh o'r half-adh., 1-2-4-celled. Boll; berry; or nut. Aquatic or

terrestrial Herbs or Shrubs. 22 gen., 300 spec ;
temp, regions, both

^1, Triipa. Floating herbs. Fls. 4-merous; sta. 4. Ova. half-adh.
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Nut liirge, horned, 1-celled, 1-seeded. T. nutans, Caltrop, Water
Chestnut ; Ivs. triangular, petioles long, swollen, fibrous ; nut 4-

horned ; sd. large, edible ; cotyledons unequal. Perisperm 0. S.

Eur., Asia. T. bicin-nis, Ling, iCi-CHi, similar; nut 2-horned, like a
bull's head ; sd. edible. China. 8. Gatira, terrestrial ; nut 4-oelled,

cells 1-seeded. Fls. white or rose. Sev. spec, N. Am. G. Lind-
helmeri, %, 3° high, fls. white; Tex. G. biennis, (2), 3°-5° high, fls.

rose ; Can. to Ga. 3. Circaea. Fls. 2-merous ; nut 1-2-seeded,

bristly, small. C. Lutetidna, Enchanter's Nightshade. Terres-

trial
; Q|., 12'-20' high; fls. small, white, racemed. N. Am., Eur.

4. Eucharidium, fls. purple or white, 4-merous, reg. ;
calyx-tube pro-

longed beyond ovary. 0, branching, low ; 2 spec, Cal. 5. Cl^rkia;
similar, but petals lobed. Sev. spec. Pacific States. 6. Godetia. 0,
low; fls. purple, pink, day-blooming ; otherwise like next. Cal.,

Columbia R., S. Am. 7, CEnothera, Evening Primrose. Fls.

yellow, white, very rarely pink, purple; vespertine, or opening only
in bright sunshine. ©, @, Q|.; many spec, erect or stemless. N.
and S. Am. CE. biennis, 2°-3° high, Ivs. lance.-oblong ; fls. yellow.
PoUen-gr., Fig. 4, 4. U. S. 8. Lopezia, calyx-tube not prolonged

;

petals clavved, irreg. 0, slender, branching; fls. small, pink or

white. Mex. 9. Jussiaea. Fls. 4-merous, yellow or white ; sta.

8-12. Marsh herbs or shrubs ; both worlds. J. grandiflora, Q|. herb,

creeping stems
; fls. 2' in diam. Marshes, S. States. Sev. other spec,

TJ. S. 10. Epilobium. % herbs. Fls. 4-merous, pink or red ; sta.

8; sds. strophiolate. Many spec, both worlds. E. angustifblium,
WiLLOw-HEKB.

QJ.;
4°-7° high; Ivs. lanceolate; fls. large, pink-

purple, racemed ; calyx-tube not prolonged. Boll long, slender. Fig.

75. U. S., Eur. U. Zauschneria caZi/orratca. %; l°-2° high ; fls.

4-merous, scarlet, 2' long ; sta. 8 ; calyx-tube prolonged beyond
ovary ; sds. strophiolate. Cal. 12. Ftichsia. Fls. as in last, but
long-peduncled ; calyx very showy ; sds. not strophiolate; fr. a berry.

Low shrubs or small trees ; many spec, fls. very showy. Am. ; Mex.
to Fuegia. F. excorticdta, F. prociimbens, New. Z. ; only spec, not
Am.

Ord. 88. Haloragese.—Characters of Onagracese, but fls. often

diclinous. 10 gen., 80 spec, both worlds. 1. Callitriche, Water
Starwokt. Fls. (P, achlamydeous, with or without involucre.

Sta. ,1. Stig. 2. Ova. free. Fr. 4 cocci. 0, QJ.
; small, usually

aquatic. Lvs. entire, opp. C. Austini, V high, tufted, terrestr.

N. Y., N. J., west to 111., S. to Tex., Mex., Cal. C. verna, amphib-
ious, stems 3'-12' long. Eur., Penn. to Fla. Sev. other spec, both
worlds. 2. Gilmnera. Fls. §, cPi 9 C?' 2-merous; spicate, racemed,

panicled. Ova. adh ; drupe 1-celled, 1-seeded. Herbaceous stem

;

lvs. rad., usually reniform, large. 11 spec, chiefly in S. hemisphere.

G. macrophylla", Java. G. scdbra, PanquJ) ; lvs. very handsome ;
6°

in diam. ; Chili. 2. Proserpinaca palustris, P. pectindta, Mer-
maid. Fls. SJ , achlamyd., 3-merous

;
petals 0; drupe 3-angled, 3-

seeded. Small, creeping aquatics ; lvs. lanceolate or pectinate.

Swamps, ditches, N. Eng, to Fla., La. 3. Myriophyllum, Water
MiLEOiL. Fls. 4-merous ; sta. 4-8

;
petals small or 0. Fr. of 4

cocci. Lvs. dissected. Submersed aquatics. Sev. spec, XJ. S. 4.

Haloragis. Terrestrial; caulescent; fls. sol., or spiked, racemed,

panicled; trop. Asia, Australia, New Z. H. citrioddra, Piri-jIri
;

6
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Ivs. fragrant. New Z. S, Hippuris, Mare's-tail. Aquatic Ql

l i'

y"°^'y 0'' partially submei-ged ; stem l°-2° high ; Ivs. linear
whorled

;
fls. minute, 1-merous, axillary

;
petals ; calyx a mere rim.

a spec. H. vulgdris, common
; Continental Eur., N. Am. Ov., Fig.

180, E,

•
"^"^j- ?®' Ly^'^aceae.—Fls. usually reg. Corolla polypetalous,

ISO-, diplo-, triplo-stemonous ; rarely 0. Sta. on calyx-tube. Ova.
free (except in Tribe 1), crowned by the persistent or accrescent calyx
2-, several- (rarely 1-) celled. Boll, diupe, berry ; sds. usually oo.
Herbs, Shrubs, Trees. 40 gen., 300 spec, chiefly trop. ; both worlds.
3 Tribes

:

Tribe 1. Ova. adh. 1. Pvinica Granatum, only spec. ; Pomb-
G8ANATE, Grenadk. Tree 20°-25° high ; fls. 5-7-merous, scarlet,
white, or yellow

; berry large; rind tough
,
golden-red ; cells 2-seriate,

oo-seeded; testa fleshy, red, edible. Kind of berry used to tan
morocco leather. Fr., Fig. 208. Sev. dwarf varieties. N. Af., W.
Asia. 2. Olinia cymosa, only spec, Hardpeer. Fls. 5-merous;
cymose

; drupe w berry. 3 varieties ; all shrubs, ^"-10° high ; wood
hard, valuable. Cape ; Abyssinia. 3. Axin&ndra zeyldniea. Fls. 5-
merous. Handsome tree, 60° high. Ceylon. Tribe 2. Ova. free.

1. Lagerstroemia. Fls. 6-merous
;

petals clawed, limb crumpled.
Boll crowned by calyx. 14 species; large shrubs or trees of Asia;
Ivs. opp. ; fls. white, pink, purple, panicled, showy. L. reglnae,

Jarool
; magnificent timber tree, wood blood-colored, valuable.

Ind., Burmah. L. indica, CrSpe (Crape) Myrtle, 10°-20° high.
China. 2. Lawsonia alba, only spec. 10° high, fls. 4-merous, white,

panicled, fragrant. Asia, N. Af. ; sacred in Ind., where it is called

MENDiE ; Ivs. powdered are the Henna of Persia and Arabia.

Called Egyptian Privet in Eng. ; Jamaica Mignonette in W.
Ind. 3. Nesa^a. Q|. herbs or shrubs ; fls. 5-merous, yellow, pink,

purple ; calyx 5-7-merous. Sev. spec, both worlds. N. vertieilldta,

shrubby, stems 2°-8° long, fls. pink ; N. Eng. to Fla. 4. Lythrum,
Loosestrife. Similar, but pet. 5-7

; fls. purple, pink, or white. L.

Salicdria, 8°-4° high ; fls. large, pink-purple. Eur. L. aldtum, fls.

smaller, purple ; st. alate. W. and S. 5. Ciiphea. Calyx elongated,

gibbous, or spurred
;
petals usually 6, unequal, sometimes O. Sev.

spec, herbs or undershrubs, trop. and N. Am. C. platycintra, Cigar
Flower. Q|.,

8'-15' high; smooth; calyx bright vermilion; teeth

violet, edged with white ;''petals 0. Mex. C. viscosissima, Q, homely,

l°-2° high, clammy-hairy; fls. small, petals pink. Conn, to 111., S.

Tribe 3. Herbs, usually aquatic. Fls. small. 1. Ammiinnia. Q.
Fls. 4-merous, small, axil. Low herbs, in wet places. Sev. spec,

both worlds. A. hiimilis, Ivs. spatulate. Mass. to Mich, and S.

Ord. 90. Melastomaceje.— Fls. 8, reg., cymose, rarely sol.

Calyx-tube campanulate or oblong ; limb 5-6-3-partite. Petals 5-6-3

;

sta. = or double or triple their number ; filaments free ; connective

often appendaged ; anthers usually with apical porous dehiscence.

Ova. free or variously adh. to calyx-cup; cells 4-5, or 6-20, rarely 1.

Berry, drupe, boll. Sds. oo ; often reniform or coohleate. Lvs. opp.

or whorled ;
3-5-7-9-ribbed. Ti-ees, Shrubs, rarely Herbs; all inno-

cent ; fls. showy. 165 gen., 2000 spec. ; warm climates, both worlds
;

chiefly in Am. and Ind. 3 Sub-Ordere

:

Sub- Ord. 1. Ova. 1-00 -celled. Sds. large, few. 1. Memecylon.
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50 species, small trees or shrubs; fls. tlue. Ind. M. edule, berries

edible. ' Sub-Ord. 2. Ova. 2- co -celled. Sds. minute. 1. Astronia.
Trees, Ivs. 3-ribbed ; fls. small, purple, racemed; berry oo-seeded.

Moluccas. Sub-Ord. 3. 9 Tribes ; distinctions in anthers and fr.

Tribe 1. 1. B14kea. Trees, shrubs ; Ivs. leathery, 3-5-ribbed. Fls.

large, handsome, white, rose-colored ; berry oo-seeded, often edible.

Trop. Am. B. quinquenerma, berry yellow, edible. W. Ind. Tribe
8. 1. Miconia. Shrubs, small trees ; Ivs. variable : fls. small, white

;

anthers curved. Berry globose. Trop. Am. Tribe 3. 1. Medinilla.
Anthers incurved; connective appendaged. Elegant shrubs; Ivs.

fleshy, ribs colored ; fls. large, rose or white, panicled
;
peduncles and

pedicels red. Fr. a berry. Islands, Ind. Ocean. Tribe 4. 1. Sone-
rila. Herbaceous or shrubby ; fls. 3-merous, purple, in scorpioid

racemes. Boll depressed at top. " Many spec, E. Ind. Tribe 5. 1.

Bredia. Shrubs; sta. 8, unequal; fls. rose-colored, eymose. Japan,
China. Tribe 6. 1. Meriania (after Miss Merian, Brit, scientist).

Trees ; fls. large, purple, scarlet, crimson, yellow ; eymose ; sta. 10,

equal ; boll 3-5-celled. Trop. Am. Tribe 7. 1. Rh6xia, Deer-
GEASS, Meadow-beauty.

QJ.,
low, often bristly herbs ; Ivs. sessile,

3-5-ribbed ; fls. large, pink, purple, yellow ; eymose or panicled

;

petals 4 ; sta. 8 ; ova. half-adh.
; boll 4-celled ; sds. cochleate. R vir-

ginica, R. Mariana, fls. purple. Penn. to 111., S. to Gulf. Tribe 8.

1. Melastoma. Small, haiiy shrubs ; Ivs. 3-5-7-ribbed ; fls. usually
6-merous ; large, purple, pink, or white, fascicled ; anthers 10 ; 5
large, spurred. Mauj' spec. Trop. Asia, Islands of Ind. and Pacific

Oceans. Tribe 9. Connective appendaged. 1. Centradenia. Un-
dershrubs ; Ivs. inequilateral ; fls. 4-merous ; sta. 8 ; fls. small, pink or
white, racemed; boll 4-celled. Sev. spec, Mex., Cent. Am. 2.

Lavoisiera. Shrubs with dichotomous branches, sessile Ivs. ; showy,
bracted terminal fls., which are 5- or lO-merous. Boll. 20 spec,
Brazil.

Ord. 91. Myrtaceae.—Fls. § reg. ; rarely with irreg. sta. Corolla

polypetalous (monopetalous in Tribe 1), rarely ; sta. usually oo ; ova.

adh. or half-adh., 1-2-5- oo-celled. Shrubs, Trees, rxee\y Hei bs. 100
gen., 1500 spec. Both worlds, chiefly trop. 6 Tribes:

Tribe 1. Corolla monopetalous, sometimes double. 1. Asteran-
thus. Corolla single, multifld ; sta. oo. Ova. adh. Lvs. alt., entire,

petiolate ; fls. sol., axil. Shrub, Brazil. 2. Napoleona. Corolla

double; sta. with filaments connate into a petaloid cup with many 1-

celled anthers. Berry pomegranate-like, 5-celled. Shrubs, resem-
bling Pomegranate. W. Af. N. imperidlis, fls. cream-colored,

axillary, in 3's. Tribe 2. Sta. oo ; filaments connate into a petaloid,

tongue-like cup. Berry or boll, oo-seeded. Trees, trop. Am. 1.

Lecythls, Monkey-pot Trees. 40 spec. ; tranks 80°-90° high be-

low the large hd. of branches with glossy foliage. Pyxis large,

woody ; sds. resembling Brazil nuts ; often edible. L. Olldria, pot

Fig. 156. 2. BerthoUetia excelsa, Brazil-nut Tree; 100°-150°

high, 3°-4° in diam. ; no branches, except near top. Boll 6' in diam.,

18-24-seeded ; indehisc except by a pore at top ; shell Y thick, so hard
it must be split with an axe to release the sds. Fig. 201. Guiana,

Venezuela, Brazil, forming great forests. 3. Couroupita, Cannon-
ball Tree; similar; fls. large, pink or white, adventitious; boll

resembles a cannon-ball. Tribe 3, Sta. oo, often monadelphous.
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Berry 1- or few-cellecl, l-few-seeded. Trees, trop. Asia, Am. 1.

Gustavia. Trees or shrabs; Ivs. large, glossy; fls. showy, 5'-6'

across, white, pink-tinged, racemed or umbelled ; berry fleshy, apple-
like. Trop. Am. 8. Careya. Trees; fls. large, red, yellow, in
spikes, hds., or corymbs; berry large, orange-like; Ind., one spec, in
N. Australia. 3. Baningtonia. Large oak-like trees ; Ivs. large ; fls.

large, showy, pink, scarlet, white; berry fleshy, 1-seeded, V-2' long.
Ind., Malaya, Ind. Arch., N. Australia, E. Af. Tribe 4. Sta. <»,

free. Berry 2-more-celled, cells often 1-seeded. Lvs. opp., entire,

exstip. 1. Caryophyllus aromdtieus, Clove Tkbe. Evergreen, 15°-
30^ high; lvs. large; fls. purple, corymbose; unexpanded fl.-buds the
Cloves of pharmacy. Amboyna. 2. Eugenia. Handsome trees or
shrubs ; trop.. both worlds. Fls. white, axil. ; E. Pimmia, All-
spice, Pimento ; small berries are the AU^ice of commerce. E.
Jambbaa, Rose-Apple ; berries as large as a plum, edible. 8,

Psidium. Trees or shrubs ; fls. large, white ; berries large. Trop.
Am. P. Gwiidoa, Gudva. 15°-20° high

;
produces the well-known

fruit. 4. M^rtus, Myrtle. Many spec, thyme-like dwarfs, shrubs,

small trees ; both worlds. M. communis. Classic Mtbtle. Ever-

green shrub ; fls. white, fragrant. Wood beautifully mottled, valu-

able. Fig. 178. "W. Asia. Tribe S. Sta. oo, free or connate. Boll

2-oo-ceIl^. Shrubs or trees, chiefly in Australia. 1. Eucalyptus,

Gum Trees. Corolla 0. Nearly 150 species, Australasia. E. gigav^

tens, 400° high, 100° in girth. Tasmania. E. pulvendenia, lofty tree,

New Holland. Fig. 157. 2. Beaufortia. Shrubs with showy fls.

;

.>-petalled; New Holland. Tribe 6. Sta. often def, some usually

sterile. Fr. 1-seeded, indehisc, or 2-valved at top. 15 gen., many

spec. Heath-like shrubs, Australia. 1. Darwinia ; fls. apetalous.

2. Chamaelaiicium ;
petals 5, sta. 10, 5 abortive, strap-shaped ;

fls.

white.

Ord. 92. Combretaceae.—Characters of Halorageas ; but Trees or

Shrubs, erect or climbing. 23 gen., 200 spec. Trop., both worlds.

1. Gyrocarpus; nut winged; trees, E. Ind., trop. Am. 2. Ilhgera;

nut 4-winged; climbing shrubs; lvs. temate, Java; lvs. qumate,

trop. Af. 3. Combretum. Petals 4, sta. 8 ; drupe leathery, 4-wmged.

Trees or shrubs, often trailing or climbing by the persistent If.-stalks,

which are changed to hooks. Fls. jf §?, in spicate panicles. Many

fine spec. Both worlds. 4. Quisqualis. Climbing shrub
;
petals 5,

sta. 10. Fls. white, changing to red ; spicate, showy. Asia, At S.

Terminalia. Both worlds. T. Ca/djopa, tree, Ind. Emb., Fig. 191, Ji.

Ord 93. Rhizophoracese.—Characters of Combretaceae; but lvs.

ent. Trees, Shrubs. 14 gen., trop., both worlds 3 Tribes:

Tribe 1. Styles 3-5. pIrispermO. 1. AnisophJ^Uea. Shrubs trees

;

troD Asia W Af. Tribe 2. Style 1. Perisperm fleshy. 1. Cassi-

?Xet 'l^esf lvs. opp.
;

petalsV5-clawed,^fringed^ Berry small

few-seeded. 3 spec, W.Jni, Cent. Am, Venezuela Guiana Tr be

3. Style 1. Perisperm 0. Radicle very large P'-°t™/!d from the

fruit whilst still on the tree. Maritime trees. 1. Rh.zdphora, Man-

grove. Fls. complete, 4-merous; sta 8-12 Ova. half-adh. Fi. 1-

celled, 1-seeded. branching trees, sending down aerial roots, like the

Banvan, into the muddy swamps they mh^Ut R. Mangle, fls. yel

low- fr edible. La., Fla., S. Sev. spec, Old World.

Rose Alliance.-F]s. usually § ; reg. or irreg. Carpels 1 or more

;
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usually free in bud, sometimes variously united afterwards with the

calyx-tu"be or enclosed in the swollen top of the peduncle ; styles usu-
ally distinct. 94. Bruniaceae. 95. Hamamelidaceae. 96. Dro-
seraceae. 97. Crassulaceae. 98, Saxifragaceae. 99. Rosaceae.
100. Leguminosae. 101. Connaraceae.

Ord. 94. Bruniaceae.—Fls. 4-5-merous, isostemonous
;
small, reg.,

in spikes orhds. Ova. adh., rarely free (llaspailia), 1-2-3-eelled ; styles

2-3, more or less coherent. Fr. dry, crowned by calyx (sometimes by
corol. and andrcecium). Heath-lilce Shrubs or Undershrubs. Cape of

Good Hope. 15 gen., 60 spec. 1. Grubbia. 2. 6phira. 3. Briinia.

4. Raspailia.
Ord. 95. Hamamelidaceae.—Fls. § , cPi c? ?' '" ^^^- <" spikes.

Corol. or polypetalous, 4-5-7-raerous ; sta. twice as many, half of

them staminodes ; in the apetalous fls. the sta. are oo. Ova. half-

adh., 2-celled; styles 2. Boll half or quite free; sds. few or sol.

Shrubs or IVees. Lvs. alt., simple, petioltd. 2 Sections:

A. Cells 2-tx,-ovuled. 1. Liquidambar. Fls. ^P. Petals 0. (^
achlamyd.

; 9 ™onochlamyd. ; infl. in catkins or unisexual hds. Car-
pels connate, forming a multiple cone-like fr. Trees with balsamic
resin, both worlds. L. Altingia, Kassa-mXla, Eosa-mallos, gigantic

trees, forming vast forests in Java, Asia, New Guinea; yields Liquid
Styrax. L. siyracijlua, SwEET-GuM Tree, similar, but not so large

;

handsome, 60° high, 5° in diam. ;
lvs. palmate, serrate ; balsam and

wood very fragrant. Fig. 118. Conn, and 111., S. and W. 2. Buck-
landia. Calyx bell-shaped ; fls. in hds. of 8 fls. Poplar-like tree, Ind.

3. Rhodoleia Champtoni. Evergreen shrub
;

petals bright pink ; fls.

5 or 6 in a hd.
;
petals radiately arranged, giving the semblance of a

single large Camellia. Hong-Kong; a second spec, in Java.

B. Cells 1-ovuled. 1. Hamamelis, Witch (Wyoh) Hazel. Fls.

4-merous
;
petals yellow. Boll 2-beaked, 2-celled, 2-seeded. Deciduous

shrabs, N.Am., China. H. virginidnn,, 10°-18° high; petals long,

linear; blooming in winter. Moist, rocky woods, Can., U. S. 2.

Fothergilla. Petals 0. Sta. oo, showy. Deciduous shrubs. N. Am.
F. alnifblia, 2°-4° high ; lvs. oval, crenate ; calyx white, sta. long,

white or pink; fls. fragrant; in spikes or catkins. Swamps, Ya. to

Fla.

Ord. 96. Droseraceae.—Fls. g , 5-merous ; sta. 5 or some mul-
tiple. Ova. free. Boll 1-2-3-celled. Herbs, Undershrubs, or Shrubs,

sprinkled with glandular hairs. Lvs. simple, alt., circinate in verna-

tion. 7 gen., 100 spec, both worlds. 1. Bj^lis. Herbs ;
stem short,

lvs. linear, fls. sol., blue. Australia. 2. Roridula. Viscid shrubs,

undershrubs ;
fls. white, racemed. S. Af. 3. Dionaea muscipula,

only spec, Venus' Fly-trap. Stemless, small herb; lvs. rosulate

;

blade spinulose, sensitive, catching insects, folding them in, and digest-

ing them. Scape 6'-12' high, with an umbel of white fls. Bogs near

"W'ilmington, N". Car. 4. Drosera, Sundew. Similar to last; but

lvs. not folding over the insects; infl. seorpioid. Sev. spec, both

worlds. D. roiundifblia, peaty bogs, IT. S. Fig. 112. T).Jilifdrmis,

lvs. filiform ; scape 6'-12' high ; fls. pink. Fig. 179, D. Wet sands,

Mass. to Fla. 5. AldrovAnda vesiculdsa, floating, in still water ; lvs.

whorled, blade inflated ; fls. white, sol. S. France, N". Italy, Bengal.

Ord. 97. Crassulaceae.—Fls. § , or diclinous by arrest ; reg., 3 to

20-merous ; sta. as many or twice as many ; infl. often in unilateral
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cymes. Carpels usually as many as petals. Follicles free ; sds. nu-
merous, minute. Herbs or Undershrubs, with more or less fleshy

stems and tranches. Lvs. fleshy, simple, entire, rarely pinnatifid or

pinnate; exstip. 24 gen., 470 spec. Dry regions ; cosmopolitan. 1,

KaUnchoe. Erect lierbs or shrubs. Fls. 4i-5-merous, large, in panic-

ulate cymes, yellow, purple, scarlet. Lvs. entire, crenate, or pinnati-

fid. 30 spec. Trop. Af., Asia, Brazil. 2. Bryophyllum calpcinum.

Fls, 4-merous, green-purple, drooping, in elegant racemes ; lvs. pinnate,

bearing buds with rts., on the leaf-margins. Q|. herbs ; rocks. Moluc-
cas, Madagascar, Mauritius. 3. Sempervivum. Pis. 12-merous, pur-
ple, white, yellow. Shrubs or herbs ; chiefly in Canaries. S. tectdrum,

HouSELEEK ; lvs. fleshv, rosulate, fls. purple, cymose. Plant, fls.,

Fig. 148. 4. Rochea. Fleshy shrubs: lvs. opp., connate; fls. 5-

merous, in umbelled cymes, white, pink, scarlet. Sev. spec, Cape of
Good Hope. S. Sedum, Stoneobop. Fls. 4-5-merous, cymose, yel-

low, white, pink, purple. Fleshy, herbaceous, or shnibby, almost
epiphytal on rocks and walls. S. pulchellum, Beautiful Stonjsckop,
Kentucky Rock-Moss. Spreading and rooting; stems 4''-12' Jong,
delicate; lvs. linear, terete, crowded, fleshy; fls. rosy-pink, in uni-

lateral, 5-branched, star-like cymes ; 5-merous, the central fl. 4-merous.
Fl. plan, Fig. 82. Exquisite; forming great mossy, star-embroidered

carpets on bare rocks and clifl's. Va., Ky., to Ga. and Tex. ; abound-
ing in Ky. S. ierndtum, spreading ; stems 6' high ; lvs. in 3's, ob-

ovate ; cyme 3-branched ; fls. as in last, but white. Penn., W. and
5. S. Telephium, Orpine, Livblokg. 0\., 2" high ; lvs. oval, fleshy,

wavy-toothed ; fls. S-merous, white or purple, cymose. Eur. 6.

-Cotyledon orbiculdia. Evergreen undershrub ; lvs. orbicular, fls. 1'

long, red, clustered, showy. Cape of Good Hope. 7. Echeveria
eoccinea. Shrubby base ; lvs. in rosettes ; fls. 5-merous, yellow within,

red without. Mex. 8. Crdssula. Herbs or shrubs. Fls. 5-merous,

pink or white, in cymes or heads. 120 spec , chiefly in S. Af.

Ord. 98. Saxifragaces.—Characters of Crassulacese and Kosacese,

but fls. reg., sds. with perisperm. A great Order, varied, cosmopolitan.

About 60 gen., 670 species. 6 Tribes, with 2 anomalous genera.

Anomalous genera. 1. Cephalotus folliculdris, only spec. Fls. 6-

merous, white ; sta. 12, petals 0; infl. spicate. Ova. free. Follicles

6. Perennial herbs ; lvs. dimorphous, radical ; true lvs. spatulate,

othei's pitcher-like (resembling Nepenthes), whorled around them.

Swamps, S. W. Australia. 2. Baiiera. Fls. 6-10-merous, handsome,
nodding, pink or purple. Ova. free. Follicles 2. Small shrubs, with
3-fo]iate lvs. Australia.

Tribe 1. Ova. adh., 1-celled. Fr. a berry.- Shrubs. Lvs. alt.,

simple. Fls. usually racemed. 1. Ribes. Fls. 5-merous ; lvs. lobed.

60 spec, 40 American, from Straits of Magellan (Magalhaens) to

Arctic Circle; 20 in temp., regions, Eur., Asia. R. speciosum,

Flowering Gooseberry ; straggling climber, prickles few ;
fls. red,

fuchsia-like. Cal. R. Cfrossuldria, Garden Gooseberry. Shrub,
thorny-prickly ;

fls. small ; berry large, edible. Fig. 207. Eur., Af.
Sev. wild spec, U. S. R. riibrum., Red Currant. Stems straggling

;

raceme many-flowered ; fls. small, hemes bright red, edible, but very
acid. Eur., Can. R. nigrum, Black C. Berries black, spicy. Eur.
R. sanguineum,. Fls. bright red; Oregon, Cal. R. aiireum, Mis-
souri C. Fls. yellow, spice-scented. Miss, to Oregon.



EXOGENS. 103

Tribe 2. Trees or shrubs. Lvs. opp., simple, or comp., stip. 1.

Cunonia capensis, KooD ELzi;. Fls. 5-merous, small, white, in dense
racemes. Lvs. pinnate. Ova. free. Follicles 2. Small tree, with
red twigs. Cape of Good Hope. Tribe 3. Trees or shrubs. Lvs.
alt., simple, exstip. 1. Escallonia. Fls. 5-merous, handsome, white,

pink, or red. Ova. adh. Boll opening at base. Numerous species,

evergreen trees or shrubs. S. Am., chiefly in Chili. 2. Ilea vir-

ginica, only spec. 6° high. Fls. 5-merous, white, racemed. Ova.
adh. Boll 2-celled. 3. Brexia. Fls. 5-merous, leathery, greenish,

umbelled. Ova. nearly free. Lvs. leathery. Drupe 5-ribbed, as

large as an orange. Small trees. Madagascar. Tribe 4. Shrubs,

trees. Lvs. opp., simple, exstip. 1. Philadelphus. Fls. 4^5~merous,

white, clustered, resembling orange-blossonis. Ova. adh. Boll 3-5-

celled, splitting into as many carpels. Shrubs. Many species. S.

Atlantic States, Pacific States, Japan. P. corondrius, Mock Oka^tgis,

8° high; fls. fragrant. Japan. P. grandiflorus, 6° high ; fls. large,

scentless. Va., "S. P. Qordonidnus, similar, but talier; Oregon.
Sev. other pretty spec, in XJ. S. 2. Decumaria barbara. Climbing
shrub. Fls. 7-10-merous, white, fragrant, cymose; sta. oo. Ova.
adh. Boll many-ribbed. Shores of streams, S. 3. Deiitzia. Shrubs.
Fls. 5-merous, white, showy, panicled. Sev. species. Lvs. rough
with stellate hairs. Japan," China. 4. Hydr&ngea. Shrubs. Fls.

5-merous, cymose ; central fls. complete, outer fls. neutral, of large

showy-colored sepals. Ova. adh. Boll 2-oelled, 2-beaked. H.
hortensis, Garden H. Cymes globose, all the fls. neutral, colors
various. Japan. H. giiercifblia, Oak-leaved H. Cymes panicled.
5°-8° high. 6a., S. H. arborescens, cymes flat; lvs. ovate; 5°-7°

high. Mid. and "W. States. H. radidta., 5°-8° high; Tenn., Car.,
Ga. Tribe 6. Scapigerous herbs. Fls. 4-merous. 1. Fr4ncoa. Lvs.
rad., lyrate; scape racemed. Ova. free. Boll 4-valved, oo-seeded.
Chili. Tribe 6. Herbs, usually scapigerous. Fls. usually 5-merous.
Ova. 1-3-celled. 1. Parndssia. Lvs. rad., round, smooth. Petals
with clusters of glandular staminodes. Fl. sol., large, white. Ova.
free. Boll 1-celled. P. palustris, Grass- of Parnasstjs ; elegant,
scape 1° high. Mts., Eur., Can. P. carolinidna, lvs. larger, scape
l°-2° high. N. and S. 2. Heiichera. Kad. lvs. round, more or less

lobed, large, geranium-like ; scape panicled. Ova. half-adh. Boll 1-

celled, 2-beaked. Sev. spec, all handsome. N. Am., Siberia. H.
ameriedna, Alum Root. Rt. astringent. Scape with loose panicle,
2°-3° high. TJ. S. Sev. other Am. spec. 3. Boykinia aeonitifblin.,

cyme fastigiate, fls. secund, white. Ova. adh. Boll 2-celled, 2-

beaked. Stem with palmilobed lvs. Mts., Va., N. C, Oregon. 4.

Saxifraga, Saxiitragb. Rt. perenn., lvs. rad. Scape cymose or

panicled; fls. white, pink, red, yellow. Ova. half-adh. Boll 2-

celled, 2-beaked. 150 species, all handsome rock-plants. Both
worlds. S. umbrosa, London Pride, Eur. S. mrginiensis, Early
S. Lvs. pubescent; fls. white, purple-tinged. TJ. S. S. sarmentbsa,

miscalled Beefsteak Gkkanitjm. Lvs. rounded, fleshy ; sending off

axillary runners. Scape panicled ; fls. irreg., pink, spotted. China,

Japan. 5. Astilbe. Lvs. 3-ternate; fls. panicled, white; sometimes

fj* 9. Ova. half-adh. 6 spec., tall, branching herbs, resembling

Spiraea. N. Am., Japan, Java, Himalayas. A. deccindrn, 3°-5°

high. Mts., Va., S. A. japSnica, smaller, more delicate; fls. pure
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white. Japan. 6, SullivSntia ohibnis. Ead. Ivs. round; cauline
minute; stem Blender; fls. panicled, white. Highhmd Co., Ohio. 7.
Tiar611a cordifolia. 8. Mit611a diph^lla, M. nuda, Mitrkwokt;
small plants, with leafy runners, and racemose white fls. Can. to Ky.,
Ga. 9. Chrysoplenium, Golden Saxifrage. Low, delicate, fleshy

;

fls. hright yellow-green. Boll 1-celled. Edges of streams. Sev. spec,
both worlds. C. ameriednum, N., U. S.

Ord. 99. Rosacese. Roses.—Pis. usually reg.
; g , or rarely uni-

sexual. Petals 5-4 (rarely 8, rarely 0), perig., sub-epig. Sta. usually
00. Carpels 1-2-3-4-5-10- oo , free or variously connate; ovules usu-
ally 2, sometimes 1 ; anat.

; styles ventral or sub-terminal. Perisperm
0, except in Tribe 5 (Spirseacese). Lvs. simple or compound, usually
alt. and stip. Herbs, Shrubs, Trees. Cosmopolitan ; chiefly in tem-
perate regions. The most beautiful Order ; the fourth in usefulness.
(See Grasses, Palms, Pod-Bearers.) About 90 gen. ; more than 1000
spec. 10 Tribes. Types only given here

:

Tribe 1. Trees or shrubs. Lvs. simple, rarely pinnate. Petals 5.

Calyx-lobes usually persistent. Fls. often unisexual. Sta. 5-10-20.
Carpels 5. Ov. 1 or more. Fr. of 5 cocci or follicles, or a boll not
included in calyx-tube. Sds. usually winged. 1. Vauquelinia corym-
bbsa, elegant tree, 30° high ; fls. small, white, corymbose. Mex. 2.
Lindleya mespilmdes, small evergreen tree ; fls. large, white, solitary,
term., fragrant. Mts., Mex. 3. Kageneckia ; 3 known spec. ; ever-
green trees; fls. unisexual, hawthorn-like. Lvs. bitter, medicinal.
Chili, Peru. 4. Quillaja, Quillai, Cpllay, Soap-bark Trbk ; 4
spec, tall evergreen trees; fls. unisexual or

!J
, large, white, terminal,

single or few in a cluster. Bark abounds in saponine ; the Soap-bark
of commerce. Chili, Peru, S. Brazil.

Tribe 2. Trees or shrubs. Lvs. simple, entire. Petals 5. Calyx-
lobes usually decid. Stamens 3-7-10-15- oo, often unilateral. Car-
pel 1 ; ovules 2. Boll (or drupe) not included in calyx-tube. 1. Hir-
tfella. Sta. long, protruding ; fls. small, white, or purplish, racemed

;

drupe V long, 1-seeded. 30 spec, trop. S. Am. H. silicea, tree of

Trinidad ; bark silicious ; used in making pottery. 2. Parinarium,
trees, 30-40 spec, warm regions, both worlds. Drupe 2-seeded,

edible. P. excelsum, Gray Plum, W. Af. P. macrophpllum,
GiNQERBRBAD Plum, W. Af. 3. MoquUea, trop. American trees

;

infl. racemose. M. utilis. Pottery Tree, bark silicious, used in

pottery. Amazon Eiver. 4. Cou^pia, fls. white or cream-colored,

panicled or racemed, handsome. About 12 spec, S. Am. trees. C.

chrj/socalyx, 30° high, handsome ; Amazon. C. guianensis, 60° high,

wood red, valuable. Guiana. 5. Licania, slender trees, often 100°

high below the branches ; wood hard as iron ; bark used in pottery.

35 spec, Guiana, Brazil. 6. Chrysobalanus, fls. small, white,

panicled. Shrubs, small trees; 4 spec, trop. Af. and Am. C. ^caco,

Cocoa Plum. Small tree, drupe edible. AV. Ind., S. Pla. C. ob-

longifdlius. stem prostrate, branches 12''-15' high
; drupe as large as a

pluni. Pine barrens, Ga , Ala., Fla.

Tribe 3. Shrubs or trees, yielding gum ; branches often spinescent.

Lvs. simple. Fls. usually g; infl. various. Petals 5. Calyx decid.

;

sta. 00. Carpel 1, rarely several; ovules 2; fr. a drape, sd. usually

solitary by arrest. 1. Prinsfepia iifilis, small prickly shrub ; fls. re-

semble those of the blackthorn ; berries small, purple. Himalayas.
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2. Priinus. Trees or shrubs, with spiny branches ; temp, regions, both
worlds. Fls. white, sol. or clustered. Drupe pruinous. Stone flat-

tish (furrowed at the edge) and pointed. Many spec. P. spinosa,

Slok, Blackthorn. Shrub ; drupe dark purple, sour. Eur. P.
insititia, Btjllacb Plum, similar to last, fr. black, round. Eur. P.
domestica, Garden Pluji, Damson. 15°-20° high. Many fine vari-

eties ; Green Gage, Eeinb Claude, etc. ; dried varieties are known
as Prunes. Native of Chucksus and Asia Minor. American : P.
Chicasa, Chickasaw P. 6°-12° high; drupe globular, red. Penn.,

S. and W. P. americdna, small tree ; drupe globular or oval, red,

crimson, or orange. Along streams, common. P. umhellcUa, small

bushy tl-ee ; drupe red. Copses, Ga. and Pla. P. Armeniaca, Apri-
cot, 20°-30° high ; drupe round, orange or brown. Armenia. Many
fine varieties. 3, Amygdalus. Similar to Prijnus, but drupe velvety,

large; stone rugose and porous
;

fls. often pink or red. A. comfnunis,

Almond. 20° high ; fls. large, pink ; epicarp dry when ripe, and
separating like a husk from the brittle stone ; stone with 1 large, edible

sd. (sometimes 2 sds.). Barbary, Morocco. Many varieties : Bitter
Almond has white fls. and bitter sds. A. nana, Flowering A.;,
dwarf, with double fls., white, pink, red; and fr. of last. Asia. A.
(Prunus) Persiea, Peach. Similar to Almond, but epicarp fleshy

and larger. Fig. 206. Asia. Many varieties : Free-stonk, Cling-
stone, etc. Var. laevis, Nectarine, has a smooth skin. 4. Cerasus,
Cheery. Similar to Amygdalus, but fls. (usually) white, umbelled,
or racemed ; fr. smaller, nearly globular, shining ; stone round,

smooth; wood hard, fragrant, valuable. Many spec, temp, regions,

both worlds ; many and variable varieties. 2 Sections :

1. Fls. umbelled: 1. C. miXgdris (Prunus Cerasus), Garden
Cherry. Cultivated from Asia Minor, where it grows to the

height of 100°, diam. 5°. In Eur. and Am., tree 25°-30° high;

drupe red, amber-colored, or dark. Var. Kentish, Mat-Duke,
MoRELLO. C. Avium (probably of same origin), 40°-50° high ; drupe

ovoid, various shades of red. Var. Ox-heart, Biqarreau. C. penn-

si/lvdnica, Wild Kbd C. 25°-30° high, drupes small, red. Common,
N., TJ. S. C. pumila, Dwarf C. Spreading, 2° high, fr. dark red.

Sands, N., U. S. 2. Fls. racemed: C.serbtina, Wild Black C. 60°-

80° high; fr. black, small, pleasantly bitter; wood valuable. Com-
mon, U. S. C. virqinidna. Choke C. 5°-20° high

;
fr. red, showy,

astringent. Woods, hedges, TJ. S. C. Pddus, Bird C. 10°-25°

high ; fr. black, stone corrugated. Eur. C. Mnhdleb, St. Lucia's C.

20°-30° high ; fr. black, bitter. Fls. and wood remarkably fragrant;

wood very valuable. Mid. and S. Eur., abounding near St. Lucia's

Abbey, Vosges, France. C. (Prunus) sinensis, Chinese C. Shrub,

fls. double, red and white. China; pistils. Fig. 179. Evergreen:

C. carolinidna, Laurel Cherry. 30°-50° high, fr. black. S. C. to

Fla. and La. C. lusitanica, similar ; 20°-40° high. Portugal, Azores.

C. iaMrocCT-a.ws, similar, but shrub : Asia Minor. 2. Nuttallia. Small

tree; fls. (^ ?, racemed, white; ova. 5, distinct, 1-seeded ; fewer in

fr. (leading to Spiraea). N. W., Am.
Tribe 4. Herbs. Lvs. sinuate-pinnatifid. Calyx-tube accrescent.

Pet. 5 ; sta. 10 ; boll orbicular, of 10 1-seeded follicles sunk in the

hardened calyx-tube. 1. n^nvaAa. procumbens, small, prostrate; fls.

small, axil.
;
0. Sands, N. Af , S. W. Asia.
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Tribe 5. Shrubs or herbs. Fls. ij ; infl. various. Petals 5 or 0.

Sta. 00. Carpels usually 5, whorled, usually free ; ov. 2-12 ; sds. of

1 and 2, with perisperm (connecting the Order with Saxifragacese).

1, Nevitisia alabamensis ; monotypic. Fls. apetalous, but showy;
calyx-lobes large, leaf-like. Lvs. simple. Handsome shrub, 3°-5°

high. Olitt's near Tuscaloosa, Ala. 2. Neillia, 2 spec. ; handsome
shrubs, with simple lvs. and white (petalous) fls., racemed. Himalayas.
3. Gillenia, Indian Physic; perenn. herb, 2° high, lvs. trifoliate, fls.

white or rosy, panicled. G. trifolidta, N. Y., S. and W. G. stipu-

Idcea, stipules leaf-like, W., U. S. 4. Spiraea. Shrubs or perenn.

herbs. Extensive and beautiful genus, both worlds. S. lobdta, herb,

•2°-S° high, lvs. pinnate, fls. pink, in a cymose panicle. Prairies, W.,
U. S. S. Uhndria, Meadowsweet; herb; l°-3° high; lvs. pinnate,

fls. yellowish, fragrant, cymose. Bur. S. Filipendula, Dropwort;
herb, l°-2° high ; lvs. pinnate, fls. white or rosy-tipped, cymose.
Eur. S. Aruncus, Goatsbeakd ; herb, 3°-5° high ; lvs. 3-pinnate,

fls. yellowish, small, in spicate panicles. N. Y., S. and W. Shrubs
with simple lvs. S. Dougldssii, 2°-Z'' high, fls. deep pink, panicled.

Pacific States. S. tomentesa, Habdhack, similar, fls. white or pink.

E., U. S. S. kyperieifblia, Italian May, 3°-6° high, branches long,

fls. white, in sessile umbels. Many fine foreign spec. S. K^rria ja^

pdniea (miscalled Gdrchorus). Evergreen shrub, with many stems
5°-8° high ; fls. yellow, double. Japan.
Tribe 6, Shrubs, herbs. Lvs. usually compound. Petals 5-4-8-9.

Calyx usually oalyculate ; sta. oo ; ova. 2-5-10- oo, 1-ovuled. 1. Wald-
steinia, low herbs, fls. yellow. W. geoldes, Hungary. 'W.fragari-
oides, N., XJ. S. ; S. along AUeghenies. 2. Potentilla, Cinquefoil

;

2|. herbs or low shrubs ; about 100 spec, both .worlds ; lvs. often 6-

foliolate ; fls. white, yellow, red, crimson, showy, P. anserina, Sil-
ver Weed, Goosb-Gbass; Q|. herb; sts. creeping; fls. yellow, sol.

N. Eng. to Can. P. nepaUnsis, fls. large, red. Himalayas. 3. Dryas.
Elegant little evergreens (lvs simple), fls. 8-9.-merous, large, white or

yellow; akaines with feathered tails. D. integrifblia, White Mts.,

N. H. D. octopeiala, mts., Gt. Brit. 4. Dryaddnthe Bungedma, only
spec, sillcy dwarf 2'-i' high, in dense tufts ; fls. 4-merons. Altai

Mts. 6. Geum, herbs ; many spec, both worlds ; fls. yellow, purple,

crimson, showy. 6. Fragaria, Strawberry : herbs ; several spec.

;

fls. white (yellow in last), fr. red, consisting of the fle.shy torus with
akaines embedded. See Lesson XXVIII. F. vesca, Alpine S.,

Wood S., Eur. PI., Pig. 175,.A. F. eldtioi-, Hactbois S., Eur. F.
virginidna, XJ. S. , original of Virginia Scarlet S. F. chilensia,

Chili to Oregon, original of Pine S. F. indica, Indian S. ; like the

others, but fls. yellow, fr. insipid. E. India ; wild in S. States.

Tribe 7. Shrubs, rarely perenn. Herbs. Lvs. usually compound.
Petals 5. Calyx ebracteate. Ova. oo, 2-ovuled, 1 ovule abortive ; fr.

consisting of fleshy drupelets on a conical dry or fleshy torus. See
Lesson XXVIII. Only gen., Riibus. 5 spec (Bentham) ; or 45,

according as varieties are considered species. 2 Sections :

See. 1, Raspberries. Drupelets cohering in a mass and separable

from the dry torus. R. Idahis, Ked E. Et. perenn., stems (called

canes) biennial. Pis. white, fr. red, luscious. Eur., W. Asiaf
abounding on Mt. Ida, whence the specific name. R. strigbsus,

Wild Red E. Similar, perhaps a var. Can., N., U. S. R. occi-
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denialis, Black E. Similar, but taller; fr. black. Can., U. S. R.
odoi'dtus, stems shrubby, Ivs. simple, fls. purple, fr. red. Brit. Am.,
U. S. R. ChanuBmorus, Cloudbkrey. Herb ; Ivs. simple ; st. 6'-8'

high, 1-flowered; fls. white, (^ '^ \
iv. large, orange-red. Mts., N".

Eur., "White Jits., N. H., and N.
See. 2. Brambles, Blackberries. Drupelets adnate to the fleshy

torus. R. fruticbsus, Common Bramble, Blaccbkkey. Shrubby,
prickly; fls. white, fr. black, edible. Eur. R. villosus, American
B. Similar, st taller, branching 4°-6° high. Can., IJ. S. Many
other spec, (or var.),'both worlds; several ornamental. R. caesius,

Dkwberry; low, trailing ; fr. with glaucous, dew-like bloom. Eur.
Pig. 131. R. canadensis, Northern D. ; extensively trailing; fr. of
last. Can. to Va. R. trividlis, Southbbn D.

;
procumbent, ever-

green. Sands, Va., S. Many other Am. spec, (or var.).

Tribe 8. Herbaceous, rarely woody. Lvs. usually compound.
Fls. small, g or diclinous. Petals 0, rarely 4. Calyx-limb 4-5-3-fid.

Sta. few or co. Carpels 1-4, ripening into akaines, and included in

calyx-tube. 1. Sanguisorba ; herbaceous. Petals ; fls. § , 4-merous.
S. officinalis, Burnet, 1°-3° high, fls. in ovate hds., dark purple.
Eur. S. canadensis, 3°-6° high, fls. white, spicate. Can., N., TJ. S.

2. Poterium Sanguisbrba, Lesser Burnet, Cool Tankard ; herba-
ceous ; tufted, stems 1° high ; lvs. cucumber-flavored, used in a cool-

ing drink. Petals ; fls. ^, purplish, in hds. ; stig. penicillate. Eur.
3. Alchemilla ; low herbs ; lvs. lobed or compound. Petals ; fls.

g ,
gold-green, clustered. A. vulgaris, Lady's Mantle

; %, borders
of streams. A. arvensis, Parsley Piekt

; Q|., meadows. A. alplna,

0, mts. ; Eur. 4, Brayera anthelmintica, only known spec. ; Abys-
sinian tree ; lvs. pinnate. Petals 5, minute ; fls. ij ? ,

panicled ; a
speciflc for tape-worm ; carpels 2. 5. Agrimonia, Agrimony. Q|.

herbs. Lvs. interrupted-pinnate. Pet. 5; fls. ^, yellow, in slender

racemes. Akainr>s 2 ; calyx-tube armed with hooked bristles. A.
^Mpraioria, l°-3° high j hedges, Eur., Am. Pig. 129. A. parvijlbi-a,
3°-4° high, Penn. to S". C.^ Tenn. to lowa. A. inclsa, fls. larger;

N. C. to^Fla.

Tribe 9. St. woody, usually thorny ; erect or sarmentose. Lvs.
imparipinnate, stipulate ; rarel}' simple ; sometimes and replaced by
stipules. Petals 5. Fls. ^ , large, showy ; white, pink, red, yellow,

corymbose, terminal. Sta. co. Ova. oo, ripening into 1-seeded
akaines lining the fleshy accrescent (and nearly closed) calyx-tube
(hip). Only genus, Rosa. The queen of flowers, sacred among all

nations. One of the Four Cordial Mowers. (See Alkanet, Borage,
Violet.) 30 spec, innumerable varieties. R. Bdnksiae, Lady
Banks R. Unarmed, tall-climbing; fls. small, buff" or white, violet-

scented. China. Common in S. gardens. R. indiea ; erect or climb-
ing

;
prickles remote; splendid varieties, of every hue: Noisette,

Sanguinea, Clotp-of-Gold, G-iant-of^Battles, and hU the Tea-
RosBS. Ind. R. gdllica, Provence E , French E. Sts. slender,

prickly. More than 300 varieties: Velvet, Carmine, Tricolor,

I ork-and-Lancaster, etc. Fragrance persistent in dried fls., which
are used in Conserve of Roses. S. Eur., Asia. R. centifblia. Cabbage
R. Similar, but fls. full, double, rose-purple or white; original of

Moss E. Asia. R. damascena, Damask E., similar to last; hip

pulpy. Asia. R. alba, "White E., erect, 6°-8° high, fls. pure white.
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Kur. R. canlna, Doo K. (Rt. once used in hydrophobia.) Erect,
4°-8° high ; fls. pink or white ; resembles Sweet-Brier ;

hips large, red,

pulpy, edible, made into preserves. Fig. 211. Eur. R. 7-ubigindsa,

bwEET-BRiBRj tall, scandent, prickly; fls. pink; petals 5; usually
solitary ; hips large, showy. ¥1., Pig. 175, B. Eur. R. loevigdta

(sinica), Chebokbe R. ;
evergreen, scandent; fls. large, white; petals

5. China. Made into hedges in S. States. R. multiflbra, scandent

;

fls. corymbose, double, white, pink. Pine varieties. Japan. Com-
mon S. R. setigera, Prairie K. ;

scandent ; fls. corymbose, pink.

20 fine varieties. Mich., W. and S. R. bldnda, l°-3° high; fls. 1-3,

pink ; N. and Mid. States. R. Iticida, l°-3° high, fls. 1-3, petals large,

pink. Common, TJ. S. R. Carolina, 4°-8° high, bushy; fls. pink,
corymbose. Swamps, Can., TJ. S. R. spinosissima, Scotch R. ; l°-2°
high, prickly ; fls. single or double, white, pink, yellow. Eur. R. sul-

phurea; tall
;
prickles few ; fls. full-double, yellow. Asia. R. (L6wea)

herberidvfblia, small, rare shrub ; Ivs. 0, replaced by stipules ; fls. small,
yellow. N. Persia, Cent. Asia, deserts.

Tribe 10. Shrubs, trees. Lvs. simple or compound. Pis. g , in a
corymb, cyme, raceme, or umbel. Petals 5. Sta. oo. Calyx-tube
accrescent, adh. (except in Stranvaesia). Ova. (and styles) 6-4^3-2-1,
1-celled, 1-2-pluri-ovuled. Pr. a pome or haw, except in 1. Stran-
vaesia (Crataegus) glaucescens ; evergreen tree; lvs. simple, fls.

white, corymbose ; fr. haw-like, but calyx-tube free from the 5 (2-

seeded) carpels. Nepal. 2. Cydonia (a city in Crete), Quikcb.
Trees, shrubs. Ova. 5, many-seeded. Pome large, golden-yellow,
fragrant. C. vulgaris, Common Q. ; small tree, fls. white or pink.

Pig. 210. Levant. C. japonica, Japan Q. ; branchy shrub, fls. scar-

let, pink, or white. Japan. 3. Pyrus. Trees, shrubs. Ova. 5-8-2,

2-seeded. Pome large or small, or baccate, Lvs. simple. P. com-
miinis, Pear. 20°-35° high ; fls. white, corymbed

;
pome large.

Innumerable varieties. Eur. P. Mdlus, Apple. 25°-60° high ; fls.

large, pink, umbelled; pome large. Wild in Eur. Innumerable cul-

tivated varieties. P. prunifdlia, Siberian Ck.4.b
;
graceful tree

;
pome

small, yellow. Siberia. P. coronaria. Garland Ckab; 10°-20° high
;

fls. large, pink, corymbose; pome small, yellow. Mid., S., and W.
States. P. angustifolia, similar, 20°-30° high ; Penn, to Ga. and Fla.

P. speetdbilis. Flowering Crab ;
20°-30° high ; fls. large, red, um-

belled. China. P. (Aronia) arhutifblia, ArSnia, Chokeberky
;

4°-8° high; fls. white, corymbose; pome very small, baccate, dark
red. Can., TJ. S. Several other N. Am. spec; fr. purple or black.

Lvs. imparipinnate, Ifts. 9-17
; fls. white, cymose ; pome baccate, scar-

let-red: P. aueupdria. Rowan, Mountain Ash. 20°-40° high;
pomes ^' in diam Eur. P. americdna. Am. R., M. 15°-20° high;
pomes y in diam. N. Bng , Mid States. P. Sorbus, Service Tree.
40°-60° high, wood red, valuable; pomes pear-shaped, 1' long, brown.
Medit. States. 4. AmelAnchier (Savoy name for Medlar). Lvs.

simple; fls. white, racemed ; styles 5; ova. 5; pome baccate, 10-celled.

A. canadensis, Am Service T. 35° high; varieties much smaller;

pome very small, purple. TJ. S., Brit. Am. A. vulgaris, 20°-25°

high; pome very small, dark blue. Mts., Continental Eur. 5. M6s-
pilus germdnica (only spec). Medlar. Lvs. simple, large ; fls. soli-

tary, large, white
;
pome edible when decaying. Tree 35°-40° high,

branches tortuous. Eur., W.Asia. 6. Eriob6trya (M6spilus)j«ji)(5»iica,
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L6QUAT, Japan Medlau. Lvs. simfjle, evergreen, 1° long ; fls.

large, white, in term, panicles
;
pome 1-5-seeded, pear-shaped, yellow,

1' long, edible; fr. and fls. woolly. Tree 30°-40° high, handsome.
China, Japan. 7. Photinia. Evergreen shrubs or trees ; lvs. large

;

fls. as in Eriobdtrya
;
pome baccate, succulent ; carpels thin or vanish-

ing. P. serruldta, Japan. P. arbutifblia, Cal. 8. Cotoneaster.
Small trees, or trailing shrubs

;
lvs. simple

;
fls. white, cymose or

solitary ; haw scarlet, or black, with 2-5 pyrenes. C. vulgaris, 3°-5°

high; lvs. small, haws red. Sunny alps, Eur., Siberia. C. buxifolia,

C. rotundlfolia, evergreen trailers; haws scarlet; mts. , Hindostan.
Many other flne Asiatic species. 9. Crataegus (Greek name). Thorn.
Trees, shrubs ; branches usually thorny ; lvs. simple, lobed or serrate

;

fls. white, pink, red ; corymbose, cymose, or solitary ; haw scarlet,

crimson, yellow, black
;
pyrenes 5-2—1. C. Oxyacantha, Hawthorn,

May. 15''-20° high ; lvs. 3-5-lobed ; fls. corymbose, white, pink,

scarlet, appearing in May ; haws red, yellow, black, or white, accord-
ing to variety. Eur., N. Af., W. Asia. C. apiifblia, 8°-12° high;
lvs. deeply 5-7-fld ; fls. white or rose, corymbose ; haws coral-red. Va.
to Fla. and La. C. cordata, Washington H. 15°-20° high ; lvs.

cordate, often 3-5-cleft; fls. white, haws red. Va., Ky., S. C. oesti-

vdlis, Apple H. 20''-30° high ; lvs. spatulate ; fls. white, 3-5 in a
corymb ; haws large, red, edible. S. 0. to Fla. and La. C C'rus-gdlli,

CocKSPUR H. 10°-20° high, branched ; lvs. oblanceolate ; shining,
deep green ; fls. white, large, many in corymb, fragrant ; haws small,

dull red. Thickets, Can., IJ. S. C. Pyracdntha, Burning Bush,
BuissoN-ARDBNT. 4°-6° high ; lvs. ovate-lanceolate, evergreen ; fls.

white, many in corymb, small ; haws scarlet. S. Eur. Many other
fine Am. and foreign species. All the genera of this tribe are easily

propagated by cuttings. C. Oxyncdntha, var. praecox, the CtLASTON-
BURY Thorn (which flowers at Christmas), is descended, says the
legend, from the hawthorn stafl" which Joseph of Arimathea brought
from Palestine to England after Our Lord's crucifixion, and which he
planted where now stand the ruins of the grand old Abhey of Glaston-
bury, Eng. (on a slip of land which was once the Isle of Avalon).
Qrd. 100. Leguminosae. Pod-bbarbrs.—Els. irreg. or reg., §,

sometimes diclinous. Corolla perig. or hypog., reg. and valv., or irreg.

and imb. ; rarely 0. Sta- double the no. of petals, or oo. Ova. usually
1-oarpelled ; fr. a pod (cod, legume) or loment, dehisc. or indehisc.

;

many- or few-seeded, dry or fleshy ; or 1-seeded, drupe-like. Perisperm
usually 0. Threes, Shrubs, Herbs, cosmop., abundant in tropics. Ex-
tensive and beautiful Order, third in usefulness (see Grasses, Palms,
Koses). 420 gen., 6500 spec. 3 Sub-Orders ; only prominent types

given

:

Sub-Ord. 1. Papilionacese. Peas.—Trees, shrubs, herbs. Lvs.
stip., simple or compound; sometimes and replaced by stipules, or

wings edging the stem. Pis. g ,
rarely (j^ g 9 !

i^^fl- ^^-i '" " raceme,

spike, hd., or umbel, rarely solitary; papilionaceous, petals 5, some-
times 4-3-2-1. Sta. JO or less by abortion; mon- or diadelphous, or

free. Ova. solitarv, usually pluri-ovuled ; ov. campyl. Pod or loment.

Rad bent. 11 Tribes :

Tribe 1. Unarmed trees. Lvs. imparipinnate or simple. Pis. ^ ,

raoemed; petals unequal, 5-3-1, or 0. Ova. 1-celled, stipjtate. Pod
1-celled, few- or 1-seeded, 2-valved. Perisperm 0. 1. Aldina. Large
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trees ; Ivs. coriaceous, fls. large, white. Pod 1-seeded, drupaceous,

large. 5 spec, N. Brazil, Guiana. 8. Swartzia. Large trees, timber
valuable. Lvs. imparipinnate or 1-foliolate

;
petals 1-2-3

;
pods small,

several-seeded. 60 spec, all (but one) trop. Am. S. tomenttsa, PXlo
SXnto. 60° high

; trunk buttressed ; heart-wood red ; exudes a blood-

red resin. French Guiana. S. madagaaeariensis, only spec, not Am.
Tribe 2. Trees or shrubs, erect or climbing ; rarely small or sub-

herbaceous. Lvs. pinnately 5- oc -foliolate, or 1-3-foliolute. Sta. 10,

free. 1. Virgilia capensis, handsome tree, 20° high ; fls. pink, racemed.
Cape of Good Hope. 2. Cladr^stis tinctbria (Virgilia lUtea), Ybl-
Low-wooD ; elegant tree, 2.j°-40° high ; fls. cream-white, panicled

;

heart-wood yellow. B. Ky., S. 3. Sophora. Trees, shrubs, herbs.

S. speciosa, showy evergreen tree ;
30° high ; fls. racemose, blue, very

fragrant; pod large, tough, constricted ; sds. red. W.Texas. S.ja-
^d/iica, fls. white, panicled

;
tree 30°-50° high. Japan. 4. Castano-

spermum ausirdle, only spec, Australian Chestnut. Tree 50°

high ; fls. yellow, racemed
;
pod with usually 4 very large, chestnut-

like, edible sds. Moreton Bay, Austral. S. Myroxylon toluiferum,

tree, Colombia, 8. Am., yields Balsam Tolu. 6. Camoensia (after

the Portuguese poet Camoens?) maxima, magniflcent climber; fls.

yellow, S'-IO' long, racemed. Tropical W. Af.
Tribe 3. Erect or climbing trees or shrubs. Lvs. pinnately 1-3-5-

oo-foliolate. Sta. mon- or diadelphous. Pod indehisc 1. Loncho-
carpus, trees 40° high or high-climbing shrubs; fls. pui-ple or white,

racemed
;
pods long. Many spec, trop. Am., Af 2. Piscidia Ery-

thnna, Jamaica Dogwood ; similar, but pod 4-winged ; small tree, 8.

Fla., W. Ind. 3. Dalb^rgia, large timber trees, or climbing shrubs;

pod 1- or several-seeded. Numerous spec, trees furnish Rosewood
;

trop. Am., Af., Asia; best wood that of D. nigra, Brazil. 4, Ma-
cha^rium, similar in timber, habit, etc. ; Cent, and 8. Am., many
spec. M. Schomburgkii, Tiqee-wood; tree; wood elegantly mottled.

Brit. Guiana. 5. Dipteryx (Dipterix). Calyx 2-lipped; pod 1-

seeded, drupaceous, like an almond, but larger. 8 spec, large trees,

wood valuable ; Brazil, Guiana. D. odordta, 60°-80° high ; sd.

fragrant, the Tonka Bean of commerce. Fig. 198. Cayenne.
Tribe 4. Herbs, usually twining ; or shrubs or trees. Lvs. usually

pinnately 3- (rarely 1-7-) foliolate. Pod 2-valved. 1. Rhynchosia

;

fls. yellow, racemed, or clustered
;
pod flat, short, often falcate ;

1-2-

seeded. Many spec, 8. Asia, Austral., W. Ind., Am. 'R. tom^inibsa,

twining, Maryland, 8. R. gaZactoldes, bushy, 4° high, Ala., 8. R.
precaioria, tall-climbing ; sds. small, half-black, half-scarlet, made
into rosaries. Mex., Panama. 2. Dolichos ; few spec-, 70 varieties,

twiners, often showy ; both worlds
;
pod long, flat

;
green pod and ripe

beans edible. D. sesguipeddlis, pod 12'-18'' long, beans red. Trop.

Am. D. lignosus, evergreen ; fls. purple ; B. Ind. D. muUifibrus, fls.

purple; Ga , "W. 3. Liblab (Lablavia, Dolichos Ldblab), fls. pur-

ple or white; showy twiners'; fls. racemed; pods flat, long; beans
edible, of various colors. Ind. 4. Phas^olus, Kidney B. Keel
spirally twisted. Twiners. Many spec, beans edible. P. Caraedlla,

Caracol, Snail-flower B., showy, ornamental ; Brazil. P. mul-
tiflbrus, Scarlet Runner, fls. scarlet or white ; S. Am. P. vul-

gdris. Haricot, Pole B., fls. usually white. Young cells. Fig. 213.

Var. : P. lundtus, Lima B., Butter B., twining; P. nana. Bush,
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DwAKF B. Sev. wild Am. spec. S. Vigna, 30 spec, twining or pros-
trate, chiefl3' trop. Am. Pis. yellow or purple. Pods eylindrio. V.
sinensis. Pods 3° long, edible. Ind. V. glabra, fls. yellow. Salt
marshes, S. C. to Fla., W. to Tex. 6. Gal4ctia, 45 spec, chiefly Am.

;

prostrate or climbing herbs, or erect shrubs ; fls. red, white, violet,

often showy. G. glabella, prostrate, fls. large, red-purple, N. J., S.

and W. G. mollis, similar, but downy, racemes fuller; Maryland, S.

andW. G.jftoHdarea, similar to last, but racemes and fls. largest. W.
Fla. G. Elliotiii, only spec with pinnate Ivs. ; Ifts. 7-9.' Twining;
fls. white, red-tinged, racemed. Coast, Fla. to S. C. 7. Canavalia,
showy, usually shrubby climbers ; 12 spec, both worlds. C. gladidta,

Overlook; fls. dark purple, pods 12' long; scimitar-shaped; beans
red or white. Held sacred and planted by negroes of Jamaica to

guard their gardens. Both worlds. C. obtusifolia, prostrate, fls. rose.

St. Vincent's Island, S. Fla. 8. Physostigma, stigma covered with a

great oblique hood ; fls. otherwise like Phaseolus. P. venenosum. Or-
deal Bean, BserJ;

;
great twining climber ; fls. purple, racemed

;

pods 6' long. Beans blackish brown, somewhat hemispherical, l' long,

with long, dark, sunken hilum ; extremely poisonous ; used as an
ordeal. Old Calabar. 9. Butea, trees, or large climbing shrubs ; 4
spec. B. frond&sa, Dhak Tree, 40° high ; fls. racemed, orange-red,
with black calyxes, profuse-flowering before the Ivs. appear,—a gorgeous
sight ; wood, juices, and fls. valuable. Jutigles, Bengal. 10. Ery-
thrina, Coral Tree ; trees or shrubs, both worlds ; fls. blood-red or

coral-colored, racemed
;
pods long, moniliform ; sds. usually red, often

with a black spot. Wood often as light as cork, valuable. E. um-
brosa, Cocoa-Mother ;

50°-60° high
;
planted in cocoa-plantations

to protect the palms from winds and to give them moisture. Trop.
Am. E. Cdffra, Kaefirboom, tree, 60° high

; S. Af. E. indica, 30°

high, E. Ind. E. herbdcea, sts. many, 2°-5° high, herbaceous, from a

woody base; racemes l°-2° long; sds. bright red. N. C. to Fla., W.
to Tex. 11. Kennedya, prostrate or twining, wiry ; fls. red, pink, or

black, in showy racemes. Few spec, Australia, Tasmania. 12. Har-
denbergia, twining; near last, but fls. smaller. S. and W. Austral.

Lfts. usually .8 ; but H. monoph^lla has 1-foliolate Ivs. and blue or

violet fls. 13. Glycine, decumbent or twining ;
fls. yellow or purple.

Sev. spec, both worlds. G. Sbja, only erect spec. ; dwarf 0, resembling

Bush-Bean ; sds. made into Sot/. Japan. 14. Clitoria, Butterfly
Pea, elegant gen. ; more than 20 spec. ; tropics, both worlds. Often

evergreen erect or climbing shrubs. Lvs. imparipinnate, fls. large,

purple, blue, white, or red, often 2''-8'' long ; solitary or racemed. C.

Mariana; erect or slightly twining, 2°-3° high; decid. ; fls. blue,

racemed. S., U. S. ; Mex. ; Khasia Mts. in Ind. IS. Centrosema,
Spttered 'p.

; fls. as in last, but standard spurred. 26 spec, both

worlds, chiefly in Brazil. C. virginidnum, slender, low-twining ; fls.

violet-purple ; rac 1-4-flowered. S., U. S. ;
Brazil ; W. Af. 16.

Mucuna, Oowhaoe, Cowitch ; fls. white, purple, yellow, sol. or

racemed
;
pod leathery, clothed with stinging hairs. Haindsome ever-

green twiners or climbers ; tropics, both woi-lds.

Tribe S, Herbs. Lvs. paripinnate, rachis ending in a tendril or

point
;
pod of Tribe 4. 1. Abrus. 5 spec. Best known is A. preca-

torius, Prater-bead Pha, Ketti, eIti ; twiner, fls. pale purple

;

sds. small, globose, scarlet ; used as weights, each weighing 1 grain

;
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Retti (ur Rati), the original of tlie word Curat. Used in making
rosaries or prayer-beads ; hence tlie specific name. Ind. ; naturalized

in all the tropics. 2. Pisum, Pjsa; tendril branched; stipule large,

leafy ; fls. large, white or purple ; sds. globose. 2 spec. P. sativum.

Garden P. Bushy or climbing, 6°-8°. Pod, Fig. 5, 6, and Fig.

197, A; Emb., Fig. 7, A. Many varieties. S.Eur. 3. L4thyrus, near
last; prostrate or climbing; many spec, both worlds. L. paluatris,

fls. purple ; L. ochroleucus, fls. yellow ;
2°-3° high

; N. and W., U. S.

L. vendsus, 2°-4° high; st. 4-angled ; Ifts. 10-17; fls. purple, large.

W. and S., U. S. L. syivestris, WooD-P. ; st. wing-margined; Ifts.

2 ; fls. red-purple. Eur. Var. latifalius, Everlasting P. of gar-

dens ; fls. lai'ger, colors showier. L. odordtus. Sweet P. Similar to

last, but hairy, Q ; fls. fragrant, of various colors. Sicily. Fl.-organs,

Fig. 167, A. L. Aphdca, Q ; Ifts. reduced to a tendril between 2
stipules; fls. yellow; L. Nissolia, Q; Ifts. 0, stip. 0; If -stalk flat^

tened, grass-like; fl. solitary, red; Eur. 4. Lens {6rvum). Lvs.
pinnate, usually tendrilled. Few spec. Best known Lens escuUnta
(^rvum Lens), Lentil ; 1J° high; Ifts 8-10, fls. pale blue, in 2s and
3s, pod nearly as broad as long, 1-2-seeded, sds. large, flat, lenticular.

One of the first food-plants used by man ; Esau's " mess of pottage."

Asia. 5. Vicia, Vetch ; weak, usually climbing ; near Brvum. Many
spec, both worlds. V. amcricama, N. and W. V. acwiifoKa, S., U. S.

;

l°-4° high ; fls. purple. V. satlva. Vetch, Tare ; fls. violet, solitary

or in 2s ; forage plant. Eur. 6. Faba vulgaris, only spec. ( Vicia Fdba
of some hot.). Common Bean; erect, l°-2° high; Ifts. 2-6, tendril

reduced to a point ; fls. large, white, with a black spot, clustered, very

fragrant^ Persia, but cultivated everywhere; the proud Roman Fabii

got their name from their success in bean-culture. Fig. 195. 7. Cicer.

7-15 spec, herbs, undershrubs, tendrilled or imparipinnate
;
pods

swollen, 2-3-seeded, sds. irreg. in form. S. and E. Eur. ; W. Asia;
Abyssinia. C. ariethium, Chick-P.

; 0; 9'-20' high; with gland-

ular hairs. Containing oxalic acid. Lvs, imparipinnate ; fls. white or

rose; pod 1-2-seeded. Sds. large, shaped like a ram's hd. S. Eur.,

Ind. Widely cultivated for the sds. as well as the acid.

Tribe 6. Habits of Tribe 4, but pod indehisc, 1-2-several-seeded.

1. Lespedeza, Bush-Clovbk. Herbs, shrubs, undershrubs. Many
sliowy spec, both worlds ; chiefly in Am. Lvs. 3-foliolate, rarely 1-

foliolate or entire. Pod 1-seeded. L. capitdta, L. hirtn, 2°-4'' high,
St. simple, fls. white, capitate or spicate ; L. violdcea, bushy, fls. of 2
kinds, apetalous fls. most fertile, sessile

;
petalous fls. in open panicles

;

these are N. Am. spec. L. striata (stip. striate) ; 3'-10' high, branchy,
spreading, fls. small, purplish ; China, Japan ; introduced in some un-
known "Way into S. Atlantic States, U. S., where it is a wide-spread,
valuable forage-plant. 2. Onobrychis, Sainfoin. Many fine ."ipec.

Old World ; suited for rock-work and borders ; fls. showy. Pod 1-

seeded. S. saiiva, l°-2° high ; lvs. imparipinnate ; Ifts. numerous,
fls. pink. Forage-plant, Eur. 3. Hedysarum ; similar to 2, but
loment as in 4 Many flne spec, Eur., N. Af., N. Asia. H. coro-
ndrium, showy, Eur. Loment, Fig. 197, B, C. 4. Chapminnia_/?ori-
ddna, 2°-3° high, slender; lvs. 3-7-foliolate ; fls. yellow, racemed;
loment 1-3-jointed. E Fla S, Desmodium, Bkgoar's 'Ticks. So
called from the separable joints (2-6) of thejoment, which are round,
flat, prickly, resembling ticks (Ixddidaj). Herbs, shrubs, or small
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trees j
Ivs. usually pinnately 3-foliolate, sometimes simple ; fls. pink,

white, purple, blue. More than 120 spec, chiefly tropical, hoth
worlds. Many N. Am. spec., chiefly Q|. herbs. D. canadense; 3°-6°

high; fls. pink; N. and W., IT. S. D. canescens, 3''-5° high; fls. pur-
ple ; S. States. D. gyrans, Telbgkaph Plant, @ ; fls. violet,

rucemed ; Ivs. with apparently independent motion, described, Lesson
XXXIII., 417. Ind. 6. ^Eschynomene, Sensitive Pea. Lvs.
imparipinnate, in some spec, sensitive ; fls. usually yellow, racemed,
showy. Loment of last

;
joints 2-10. Herbs oi- small shrubs ;

30-40
sjiec, chiefly tropical; both worlds, most numerous in Brazil. J&.
dspera, Cork Tkee Pea, SSlah ; shrub ; wood light, used as cork.

Ind. /E. muntevidensis, Humming-bikd Bush ; fls. frequented by
humming-birds. iE. hispida, Q, 2°-4° high. Penn., S. to Gulf. M.
viscidula, Q, prostrate; sts. l°-2° long; fls. small. S. C. to Fla. 7.

CoroniUa. Loment several-jointed, round. Lvs. imparipinnate. Pis.

umbelled. 20-30 spec, herbs or shrubs, ornamental. JSur., N. Af.,

Asia. 8. Arachis hypogaea, only spec, Gooea, Pea-nut. [Gooba—
misspelt Gdbbe and Goober—is the original negro name, and common
throughout the S. States.) Q. Sts. long, trailing; lvs. 4-foliolate.

Fls. small, yellow, in spikes or hds. Ova. on a long stalk, and thrust

into the ground by the plant itself, where it ripens into a 2-3-seeded
thick pod. See Lesson XXXII., 418. Sds. valuable as food and for

their fine olive-like oil
;
plants valuable as forage. W. Ind., W. Af.

;

cult, in all warm regions. 9. Voandzeia subterrdnea, BAMBtJRRA
GooBA. (Voandzou, Madagascar name.) Similar to last, but lvs. 3-

foliolate. E. Af. ; Bamburra to Natal; naturalized in S. Am. ; called

MandIjbi in Brazil, G0OBA in Surinam.
Tribe 7. Herbs, not climbing ; trees ; or erect or climbing shrubs.

Lvs. pinnately 5- 00- (rarely 3-1 -) foliolate ; Ifts. usually entire. Pod 2-

valved ; or small, 1-2-seeded and vesicular. Pine Tribe. 1. Glycyr-
rhiza. Liquorice. Q|. herbs

;
pods often curved, prickly ; fls. blue

or white; rts. furnish the ii^MoWce of commerce. Sev. spec, Eur.,

N. Af., Levant, Asia. G. glabra, Spain, G. echindia, Italy, furnish

the best liquorice. G. lepidbta, Am. L. 2°-3° high ;
lvs. 15-19-folio-

late
;
pod bur-like, prickl}'. Ark. to Cal., N. 2. Astrigalus. 2|..

Lvs. imparipinnate ; branches often spiny. Pod curved. Pis. in

axil, clusters. More than 500 spec. Many handsome. Eur., N. Af.,

Asia, N. Am., Andes. A. loioides, fls. red, showy; China. A. cary-

oedi-piis, Ground Plum. Low, smooth ; fls. purple
;
pod small, plum-

like, 2-seeded. N. W., V. 8. A. mexicdnus, 2'-8' high; fls. yellow;

pod of last; prairies, S. 111., W. and S. A. canadensis, l°-4° high;
fls. greenish white

;
pod leathery. Can. to Ga. Sev. other N. Am.

spec. 3. Caragana. Lvs. paripinnate, but rachis tipped with a spine
;

fls. yellow. Pod linear, several-seeded. Shrubs or trees ; about 15

spec. ; Asia. C. arborescens, 15° high, fls. sol. ; Siberia. C. spinbsa,

6° high, spiny ; Siberia. C. ChnmXdgu, i° high, spreading ; China.

4. Coiiitea, Bladder Senna. Pods inflated, bladder-like. Lvs. im-

paripinnate, purgative. Fls. yellow or scarlet. Shrubs, ornamental.

3 species, S. Eur., Ind. C. arborescens, 10° high ; fls. yellow. France,

Italy. C. eruenta, 4° high, fls. scarlet; Levant. 5. Sutherl4ndia,

similar to last; fls. scarlet; 3 spec; Cape of G. H. 6. Swains6nia,

elegant; similar to last; fls. white, purple, red, pink
; 23 spec ;

Aus-

tralia, N. HoU., N. S. "Wales. 7. Cli4nthus, Glory-flower. Vex-
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ilium oval, pointed, reflexed ; much larger than the alae. Fls. large,

show}', racemed. Pod hiaddery, or coriaceous. C. cdrneus, 3° high,

fls. flesh-color; Philippines. C. Dampieri, 3° high, fls. scarlet; N.
HoU. C. jDMrekfiMs, Pabrot's Beak ;

6° high, fls. crimson ; N. Z. 8.

Sesbania. 0, Qj.; ahout 12 spec. ; trop. ; both worlds. Pis. yellow

;

pod long, knobby. S. macrocdrpa, 8°-12'' high ; fls. racemed, dotted
with red and purple. Pla. to Tex. 9. Agati grandiflbra. Handsome
tree, 20°-30° high ; fls. 3'-4' long, white or red, 2-4 in a cluster

;
pod

18' long. E. Ind., Australia; introduced in Fla. 10. Robinia Pseu-
dacdeia, Ambkican Locitst. Fls. white, fragrant, racemed. Elegant
tree, 40°-80° hig-h ; Penn., S. and S. W. Wood dark, valuable. R.
visebsa, Clammy L. ; fls. pink. Tree 40° high. Mts., N. C, Ga.
R. hispida, KosE-AcACiA ; fls. deep rose. Shrub 5°-8° high. S., U. S.

11. Wistiria (Wisteria of De CandoUe ; after Caspar Wistar, or Wis-
ter, as tradition says his name was correctly spelt. " C'est a tort que
Loudon et quelques auteurs apres lui ont ecrit Wistaria." L'lUus-
tration horticole, vol. v.). High-climbing, hardy shrubs, with fine

foliage and showy fls., .racemed. Pod knobby. Pew spec. W.
frutescens, fls. lilac. S. States. W. sinensis, similar, but bolder and
climbing much higher. China. W. alba, similar, fls. white. Japan.
12. Xpios tuherosa, Gkound Pear. Q|., twining; fls. brown-purple,
fragrant, racemed; subt. runners bearing small, pear-shaped, edible

tubers. Common, U. S. 13. Millettia. High-climbers, like Wis-
taria ; or trees, like Eobinia, with valuable, dark wood. Pis. racemed
or panicled, handsome. Trop. and S. Af., Asia, Australia. 14. Teph-
rosia. Lvs. gray-silky ; fls. showy, white or purple, racemed

;
pod

linear, flat. Trees, shrubs, herbs, chiefly trop.', both worlds. T. vir-

ginidna, l°-2° high ; fls. white, purpled-tinged. Can. to Pla. and
Miss. ; T. spicdt'i^V'-'2° high ; fls. white and purple. Del., 8. and W

;

T. hispidula, T. chrysophijLla, low, fls. purple. S. ', all 2|. herbs. 15.

Indigofera, Indigo. Fls. pink, purple, or white, racemed. Pod
straight or curved. More than 200 spec, 0, Q|. herbs or shrubs.

Chiefly in Af. and Asia; several of which yield Indigo. I. tinctbrin,

shrub, 3°-4° high, fls. pink ;
Asia ; nat. in Af. and Am. ; and I. Anil,

similar, 5°-6° high, fls. purple; W. Ind. ; nat. in Old World; yield

the Indigo of commerce. Both nat. in Pla. I. caroUnidna, Q|. herb,
3°-5° high, fls. brown. N. C. to Fla. I. leptosepnln, Qj., decumbent;
sts. 2°-3° long ; fls. pale scarlet. S. Fla., W. 16. Dalea. Fls. spicate,

white, yellovv, pink, purple. Pod 1-2-seeded. Q|., 0, herbs, shrubs.

More than 90 spec, New Mex. to Chili. D. alopecuroides, Q herb,

l°-2° high ; fls. violet and white. 111. to Tex., E. to Ala. Only spec.

E. of Miss. River. 17. Petalostemon, Prairie Clover. Petals 5;

4 adnate to the tube of the 5 monadelphous stamens ; the fifth petal

(standard) free. Fls. small, in dense lids, or spikes. Pod 1-seeded,

indehisc. 14 spec, chiefly Q|. herbs. N. Am. P. corymbbsum, 2°

high, fls. white. N. C. to Fla., W. P. violdceum, fls. violet; Mich,
to Minn., S. 18. Amorpha. Fls. with but 1 petal, the vexillum,
which is wrapped round the sta. (10, monadelph.) and the style. Fls.

violet, purple, blue, in clustered virgate racemes. Pod 1-2-seeded.

Elegant shrubs, N. Am. A. fruticbsa, Bastard Indigo. 6°-15°

high, fls. purple. Wis. to Fla., W. to Rooky Mts. Sev. other spec,
U. S. 19. Psoralea. Petals complete ; fls. blue, white, purple,
racemed. Pod .1-seeded. Scurfy shrubs or herbs. 100 spec, both
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worlds ; many common in TT. S. P. esculenta, Pomme Blanche.
Q|. herb ; rt. tuberous, turnip-shaped, edible. Lvs. palmate, 5-folio-

late. St. 10'-15' high. N. Wisconsin, W. P. Onbbryckis, % herb,
3°-5° high. Lvs. pinnate, 3-foliolate. Ohio to 111., S.

Tribe 8. Herbs or shrubs. Lvs. usually pinnately 3-foliolate or
pinnate ; Ifts. entire. Pis. usually umbellate or in hds. Sta. 10, mon-
or diadelphous ; alt. fil. often dilated. 1. Hos4ckia. Lvs. 3-5-7-21-

foliolate. Fls. yellow or yellowish-white. Shrubs, Q|. or herbs.

About 30 spec, showy; Oregon, Cal., Mex., N. C, Ark. H. Sco-

pdrius, broom-like shrub, 3°-8° high j Ifts. 3, linear. Cal. H. Pursh-
idna, .Q|. herb, 18' high; fls. sol., pink. N. C, Ark. 2. Lotus.
Pine ornamental genus, Q|. herbs, near 50 spec. Eur., Canaries, Af.,

Asia, Australia. L. corniculdtus, decumbent ; fls. yellow, urabelled.

Forage-plant, Eur. Mentioned by Homer: Odvssey, Book IV., v.

602
; Iliad, Book II., v. 775. Plant, fls., fr.. Pig. '163. L. purpureus,

fls. dark red, Sicily, S. Eur. L. jambaeus, fls. nearly black. Cape
Verde. L. airopurpureus, fls. similar, Teneriflfe. L. coimbricens is,

fls. red, Portugal. L. auatrdlis, fls. pink, New Holl. L. indicium, fls.

yellow, E. Ind. 3. Anthyllis. Showy, small shrubs or herbs ; fls.

yellow, white, purple, crimson, in hds. ; hds. twin. About 20 spec,
Eur., Af., Teneriffe, Levant. A. Vulneraria-, Lady's Pinqbrs, Kid-
ney Vetoh. Q|. herb, 6' high; fls. usually yellow ; red, white, pur-
ple, crimson near the sea. Gt. Brit. ; other parts of Eur. A. Webbidna,
fls. pink; Q|. herb, 9' high; Tenerifle. A. Bdrl-a JovIh, Jupiter's
Beard; evergreen, silvery shrub, 3° high ;

fls. pale yellow. S. Eur.
Tribe 9. Herbs, rarely shrubs. Lvs. 3-foliolate, usually dentate.

Sta. 10, mon- or diadelphous. 1. Trifolium, Trhfoil, Clover. PLs.

in hds.
QJ., @, Q, herbs, many with showy fls. More than 100 spec

,

chiefly in Old World. 15 in IJ. S., chiefly in Roclcy Mt. States. T.
praUnse, Red Clover, fls. red; T. medium, Zigzag C, fls. purple;
T. inearndtnm, Prbnch C, fls. crimson ; T. ripens. Shamrock, creep-
ing, fls. white, lvs. small ; all Q forage-plants ; Eur. T. repens,

indigenous in Can. Pig. 132. T. refexum, Buffalo C. ; fls. large,

rose-red. T. stoloniferum. Large White C, fls. white, Atlantic
States of XJ. S. T. procumbens, Yellow C, fls. yellow. Eur. ; nat.

in U. S. 2. Melilotus, Melilot, Sweet Clover. Q, (2), Q|. or

shrubs ; fragrant when dry. Pis. small, yellow, or white, ni loose

racemes. M. officinalis, Q, ®, erect, branching, 2°-4° high, fls. yel-

low. Eur., N. Asia. M. alba, similar, fls. white. Eur., Asia. M.
arSorea, evergreen shrub, 15° high; fls. white. Turkey. 3. Medicago,
Medick. 0, Q|. herbs, or shrubs. Nearly 50 spec. ; fls. yellow,

rarely violet. Pods more or less spirally twisted. M. satlva, Lu-
cerne.

QJ.
herb, 2° high ; fls. violet. Forage-plant. Eur. M.

arbdrea, evergreen shrub, •8°-10° high; fls. yellow. Italy. 4. Tri-

gonella. 0, Q|. herbs. Fls. yellow, blue, white, red ; sol. or few in

a cluster. About 50 spec, Old World. T. Foenum-graecum, Fenu-
greek, erect 0, 2° high; fls. white. S. Prance. Sds. used to scent

provender. 6. Ononis, Kestharrow. Small shrubs, %, herbs;

rts. long, often creeping. Fls. yellow, pink, purple, blue, white, red.

About 60 spec, S. Eur., Af., Teneriffe. Showy little plants. O.

rotundifdlia, evergreen shrub, 18' high; fls. red; lvs. orbic. Ov.,

Fig. 180, C. Pyrenees. O. Imgifblia, evergreen shrub, 2° high ; fls.

yellow. Teneriffe.
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Tribe 10. Shrubs or herbs. Lvs. simple or digitately comp. ; Ifts.

entire. SU. 10, usually monadelphous. Fls. sol., fascicled, or racemed.
1. Cytisus, Broom. Many fine species, shrubs, trees. Old World. C.
(Sarothimnus) Scopdrius, Common Broom. 6° high ; fls. yellow.

Eur. ; especially in Eng. and Scot. ; run wild in Va. jig. 166. C.
dlbus, White B. 8° high ; fls. white. Portugal. 2. Ulex, Goksb,
Furze. Verv elegant evergreen shrubs, armed with prickles, which
are transformed lvs., and with showy yellow (rarely white) fls. Few
spec. ; Eur. U. euro^jaea, Common FtJRZB. 3°-l 8° high, according to

climate. Mid. and S. Eur., Gt. Brit. 3. Genista, Whin. Small,

branching shrubs. More than 70 spec, smooth, or spiny ; fls. yellow.

Chiefly in Medit. States, W. Asia, and Canaries ; 3 in 6t. Britain.

G. iinctbria, Dyer's Broom. Stems low, green, from creeping rts.

Gt. Brit. ; nat. in Mass. 4. Laburnum vulgdre (Cjrtisus Laburnum),
LABiJRNirM, Golden-Chain. Handsome tree ; 2iJ° high ; fls. yellow,

in pendulous racemes. Bur. L. alpinum, Alpine L. Similar, 25°-
30° high. Alps, Apennines Nat in Scotland. 6. Lupinus, LtfPiNE.

0, QJ.
herbs or shrubs; fls. richly colored, spicate or racemose. 80

spec, both worlds. More than half in America, chiefly in Pacific

States ; Old World spec, chiefly annual. L. dlbus, fls. white, Q, 3°-

4° high, lvs. 5-7-foliolate. Levant. Cultivated from time of ancient

Egyptians. L. polyphpllus, %, 3°-4° high;, lvs. 13-15-foliolate, fls.

blue, purple, variegated, racemed. Oregon, Cal. L. villbsus,
QJ.,

downy, spreading ; lvs. simple, oblong ; fls. blue, purple, pink,

racemed. Coast, N. C, S. 6. Crotalaria. Herbs, shrubs; fls.

usually yellow, in full racemes. Pod inflated. About 120 spec,

both worlds, chiefly trop. C. junaea, Sunn-Hemp; shrub 8°-12°

high ; lvs. simple, lanceolate, with silvery hairs ; fls. yellow, racemed,

showv. Bark mad*e into hemp. India. C. sagittdlis, ©; N. H., S.

and W. ; and C. ovdlis, Q|.. N . C. to Fla. and La ,
are low herbs with

simple lvs. and few-flowered racemes of yellow fls. 7. Goodia, 2 spec.

(G. laiifolia, G. pubescens). Handsome shrubs, with 3-foliolate lvs.

and yellow, laburnum-like fls. ; 8. Bossiaea, 34 spec, herbs or

shrubs; highly ornamental; lvs, simple, or 0; fls. sol., yellow; 9.

Hovea, 11 spec, handsome evergreen shrubs; fls. blue or purple, lvs.

simple; all Australian. 10. Priestleya, 15 spec, evergreen shrubs.

Lvs. simple, fls. yellow, usually in hds. or racemes. S. Af.

Tribe 11. Shrubs, rarely herbs. Lvs. simple or digitately comp.

Sta. 10, free. Chiefly Australian evergreen shrubs, very handsome

:

1. Daviesia, fls. yellow, purple ; lvs. reduced to spines, or linear, or 0.

More than 55 spec, about 2° high. 2. Mirbelia, fls. colored as in last;

lvs. simple, often lobed at top, often prickly. 16 spec, 2° high. 3.

Chorozema (sometimes written Choriz^ma), lvs. simple, sometimes

spiny ; fls. red, scarlet, yellow. More than 15 spec l°-2° high. 4.

Brachysema, usually climbing ; lvs. simple, or 0, and branches leaf-

like ; fls. blood-red, scarlet, green, yellow. 14 spec ;
all these Aus-

tralian. 5. Podalyria, silky evergreen shrubs; lvs. entire; fls. pur-

ple, blue, red, white. 17 spec. ;
2°-6° high. Cape of Good Hope.

6. Baptisia, False Indigo. Q|. herbs ; lvs. 3-foliolate or simple
;

fls.

yellow, blue, white. Showy plants ; about 15 spec, TJ. S., Atlantic to

Kocky Mts. B. iinctbria, used as indigo; racemes few-flowered, fls.

yellow. 3° high. Can., U. S. B. austrdlis, 2°-5° high; fls. large,

blue, showy ; racemes l°-2° long. Ky. to Ga. and La. B. leucdntha,



EXOGEJSrS. ]^17

2°-4° high, fls. large, white; racemes l°-2° long. Ohio to Wis., S.
and W. 7. Thermopsis. Q|. herbs, resembling Baptisia ; fls. yellow
or purple. Few spec, N. Asia, N. Am. T. barbdta, 18' high; fls.

purple; Himalaya; T. lanceoldia, 18' high, fls. yellow; Siberia; T.
fabdcea, l°-2° high-, fls. yellow, Oregon to S. Cal. and N. Mex. ; T.
Cai-olinidna, 3°-5° high, fls. yellow; mts. of E. Tenn., N. C.
Sub-Ord. 2. Csesalpiniese. Brazil-woods.—Stem woody

;

straight or climbing, sometimes flattened. Lvs. generally comp.

;

stip. Fls. §, rarely $ i^ ; sep. 5; pet. 5, rarely 3-2-1, more rarely
0. Sta. 10 or fewer ; fll. rarely coherent. Pod often indehisc. 7
Tribes

:

Tribe 1. Lvs. 1-2-pinnate. Fls. small, spicate. Pet. 5. Ov. oo.

1. Erythrophlaeum. Armed trees, juice red, poisonous. 2 spec. E.
ffiiineense, GRfiGKi Treb, 100° high. Juice used as an ordeal. W.
Af. E. Laboucherii, Ironbark, Australia.

Tribe 2. Lvs. paripinnate or 2-8-foliolute. Fls. small. Pet. 5 or
0. Ov. 1-2. 1. Copaifera. Trees, shrubs, gum-yielding. Petals 0;
fls. white, spicate. Pod 1-seeded. Trop. Am., "W. Af. "Few species.

C. officinalis, 20° high ; C. guianensis, 25° high ; "yield Balsam Copaiva.
W. Ind., S. Am. C. Ghibourtidna, yields a lied Copal (resin). W.
Af. 2. Detarium senegalense, tree 30° high. Petals ; fls. white, pan-
icled, fragrant. Pod 1-seeded, large, drupe-like, edible. Wood dark,
valuable. W. Af
Tribe 3. Lvs. usually pinnate. Ov. 3- oo. 1. Hymenaea. Pet.

5, unequal ; sta. 10. Lvs. 2-foliolate. H. Courbaril, W. Ind. Locust,
enormous evergreen trees, more than 2000 years old, trunk 60°-80° in

girth. Wood brown, valuable; yields a fine Copal (resin). W. Ind.,

S. Am. 2. Tamarindus mdica, only spec. IPetals 3 ; fls. yellow,
showy, racemed, fragrant. Pods with fleshy pulp, the Tamarinds of

commerce. Lvs. paripinnate, 22-28-foliolate. Elegant tree, E. Ind.

3. HuTnboldtia. Pet. 3-5 ; fls. scarlet, racemed. Handsome scram-
bling shrubs, with tumid branches; lvs. imparipinnate. 4 spec,
Malabar, Ceylon. 4. Jonesia. Pet. 0. Calyx colored ; fls. large,

scarlet or orange, showy, clustered, fragrant. Pod scimitar-shaped.

Lvs. evergreen, glossy, 12'-18' long, 6-1 2-foliolate. Handsome trees

or .scandent shrubs. Malay peninsula and islands. J. Asbca, Asoka
Tree ;

20°-40° high. J. scdndens, climbing. 5. Amherstia nbbilis,

only spec, evergreen tree, 40° high; lvs. paripinnate, large, pui-ple

when young ; fls. large, bright vermilion, spotted with yellow, in

gigantic, pendulous, close racemes. Near Martaban, Malay penin-

sula. 6. Brownea, evergreen shrubs or trees ; lvs. paripinnate, 12'-

18' long, 8-24-foliolate; fls. red, crimson, in dense hds. ; showy.
Several spec, W. Ind., S. Am.
Tribe 4. Lvs. simple, cordate, 2-lobed ; or 2-foliolate. 1. Cercis,

Jtjdas-Trbe ; said, with the Elder (Samb-Hcus) , to be the tree on which
Judas hanged himself. Lvs. cordate, like 2 Ifts. united. Petals 5 ; fls.

rich rose-color or pale red, in profuse clusters, axil, or adventitious, ap-

pearing before the lvs. in spring. Pod long, flat, persistent. C. cana-

densis^20°-S0° high, lvs. cordate. Kiver-banks, N. Y. to Miss. Eiver,

S. to Fla. and La. C. Siliqudstrum, 20° high; S. Eur., Levant. C.

sinens/s, China ; Cjapdraica, Japan. Wood in all valuable. 2. Bau-
hinia (after the brothers John and Caspar Bauhin). Lvs. 2-lobed

;

lobes separate or partly united. Petals 5 ; fls. white, red, yellow, pur-
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pie, sol. or racemed. Showy evergreen trees or shrubs, often climbing.
Many species. Tropics, chiefly in Ind. and Brazil. B. tomentbsa, St.
Thomas' Tube. 20^ high ; fls. pale yellow, spotted with crimson,
which the legend says was the blood of St. Thomas. Ceylon. B.
Vahlii, Mal6o Climber

;
gigantic climbing tree ; stems .300^ long,

flat, rilibon-like, encircling and festooning the tallest trees and often

strangling them, Lvs. Vi'-W in diameter, lobes joined half their

length. Fls. snow-white, racemed. Many other tine spec; shrubs
with white fls., W. Ind., trop. N. and S. Am. B. guianensis, climb-
ing, fls. white, Guiana. B. spathacea, shrub, 6° high, fls. white,

Mex. B. variegdta; Mountain Ebony, 6°-15° high, fls. ros3'-white,

wood dark, valuable. E. Ind.
Tribe 6. Lvs. pari- or imparipinnate. Petals 5 or 0. Anth.

bursting by slits or pores. 1. Ceratonia SUiqua, only spec, Cakob,
Alqar6ba, Locust, St. John's Bread. . Evergreen tree, 15°-30°

high ; fls. red, racemed. Pod &'-Vi' long, flat, indehisc, with fleshy,

sweet, edible pulp, in which the sds. are separately embedded ; said to

be the Locusts on which St. John fed in the wilderness. East Medi-
terranean States. S. Cassia, Senna; more than 200 spec, chiefly

evergreen shrubs or trees, with handsome foliage and showy, usually
yellow, fls., racemed or panicled. For the most part tropical ; both
worlds. Lvs. of several Asiatic and African species, C. obovdta, Q,
Egypt ; C. lanceoldta, evergreen, 1° high, Levant ; are the Senna of

pharmacy. C. OTaHi(i»(iica, Am erican Senna, lit. perenn., sts. 3°-

5° high. C. occidentdlis, Q, l''-5°high; C. obtusifolia, Q, l°-4°

high; C. chamcecrista, Q, spreading, sts. 12'-] 8' long, fls. large, are

common in U. S. C. FisUla, Puduing Pipe Tree ; handsome ever-

green tree, with laburnum-like fls. and black, woody, indehisc. pods
l°-2° long. Ind. Cultivated in tropics, both worlds.

Tribe 6. Lvs. 2-pinnate, sometimes sensitive. Petals usually 5,

subequal. 1. Parkinsonia, handsome, evergreen, spiny shrubs ; fls.

yellow, racemed. P. ac^eiedfa, 15° high, trop. Am. Two other spec.

;

one. Cape of Good Hope; the other in Mex. 2. Poinciana, evergreen

trees ; fls. yellow, with long, richly-colored stamens ; racemed. P.

eldta, Ind., Af. P. regia, Madagascar. 3. Csesalpinia. Evergreen
trees, shrubs, sometimes climbing ; fls. yellow, rarely white. 38

spec, trop., both worlds. C. (Poinciana) pulcherrima, Barbadoks
Flower-Fence. Spiny shrub, 10° high ; fls. large, orange, with
long, protruding, red stamens. E. Ind. C. (Poinciana^ Gilliesii,

similar, stamens longer. S. Am. C. echindta, small prickly tree,

yields the Brazil-wood and Brasiletto dye of commerce. Brazil. C.

Sdppan, small tree, the Sappan-wood of commerce. 4. Gleditschia.

Handsome deciduous trees, with branching thorns when young. Fls.

? § C?i green, inconspicuous, spicate, often fragrant. Pod flat, with
sweet pulp, in which the sds. are embedded. Few spec, N. Am.,
Asia, Af. G. triacdnihos, Honby-Locust, 50°-80° high, with spread-

ing branches ; armed when young with formidable branched spines.

Pods 12''-18'' long, dark red
;
pulp honey-sweet. Penn., S. and S. W.

G. monospirma, Watbr-Locust, 30°-60° high; pod short, 1-seeded,

pulpless. Swamps, 111., S. and W. G. sinensis, G. macracdntha, trees

40°-70° high, with branchy spines ; China. S. Gymnocladus canaden-
sis, CoFFBE Tree, Chicot (JShee-ko) Tree. Only spec. 50°-70° high

;

fls. small, c? 9 or (^ § 9, racemed; pod flattened, 6'-10' long; sds.
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large, flat, used as coffee by early settlers. Lvs. handsome, 2-piniiate,
^°-Z° long. Western N. Y. to 111., S. and S. W. 6. Haematdxylon
campechiaiium, LoawooD Tree. Only spec. 30°-40° high ; fls. yel-
low, racemed

;
pod flat, 2-seeded ; lvs. paripinnate. Heartwood fur-

nishes the Logwood dye of commerce. vV. Ind., Cent. Am.
Tribe 7. Lvs. usually imparipinnate. Petals usually 5, suhequal.

Ov. 3-00. 1. Sclerolobium. Ms.
!J

, small, yellow, fragrant, in large
racemose panicles. Pod compressed, woody, indehisc, few-seeded. 10
spec, trees, Brazil, Guiana. S. chrysoph'gllum, lvs. with golden-sillcy

hairs on under surface ; tree 60°-100° high ; wood white, used in
making charcoal. N. Brazil.

Sub-Ord. 3. Mimoseae. Mimosas.—Stem woody, rarely herba-
ceous

;
sometimes aquatic and floating. Lvs. simple (phyllodes) or

2-3-pinnate, sometimes sensitive. Petals small. Fls. g , or !J (^ 9)
reg., 4-5-merous, mono- or polypelalous, in spikes or hds., rarely in

panicles or racemes. Sta. usually double or multiple the petals, rarely
equal ; filaments free or monadelphous, usually much longer than
petals. 5 Tribes

:

Tribe 1. Sta. indef. (rarely 10-15) ; fils. connate at base or beyond
the middle. 1. fnga. Lvs. pinnate, Ifts. 4-12, petiole often alate.

Fls. monopet., white or yellowish, in spikes or hds. ; sta. oo, mona-
delph., much longer than corolla. Pod woody, indehisc, with thick-
ened edges ; straight or slightly curved. Sds. enveloped in sweet,
edible pulp. 150 spec, large evergreen shrubs or trees. Trop. Am.,
chiefly Guiana and Brazil. I. FeuUlei, Pacay. Pods 2° long. Peru.
I. spectdbilis, large, showy tree

;
pods 2°-3° long, 3' wide. Panama.

1. vera, small tree ; fls. white
;
pods falcate, 6' long. W. Ind. 3.

Pithecolobium. Fls. of Inga; but lvs. 2-pinnate, pinnae few; pod
dehisc, falcate, curved into a ring, or spirally twisted, with thin,

edible pulp; evergreen trees, shrubs; 100 spec, trop. Am., trop.

Asia, Australia. P. diclce, large tree; pods irregularly swollen,
curled at top. Mex. P. unguis-cati, tree; legume spirally twisted.

S. Fla., W. Ind. P. guadalupense, pod falcate. S. Fla., S. Am. 3. .

Callidndra. Lvs. 2-pinnate, pinnse often numerous. Corolla small

;

stas. with long, showj', usually red filaments ; in hds. or racemes.

Pods dehisc. ; valves rolling back and exploding the ripe sds. 80
spec Elegant evergreen shrubs or small trees, rarely herbs. C. dia-

demdta, shrub, fls. pink, lvs. 600-800-foliolate. Brazil. C. Tweedii,

shrub, fls. scarlet, crimson. Mex. 4. Albizzia. Near Calliandra.

Small trees. A. (Acacia) Julibrissin (Persian Julibrichim, Silk-rose),

Silk-Flovtee Tree. 20°-30° high ; fls. in large, pompon-like hds.,

stamens very long,, silk-like, pale rose. Sd. sprouting, Fig. 7, B.

Persia. Common in Southern gardens, U. S. Included in Acacia by
some botanists.

Tribe 2. Sta. oo, fils. free, or connate at base. 1. Acacia. Petals

free or connate ; fls. in globular hds. or long spikes. Lvs. 2-3-plnnate,

often 800-1800-foliolate, elegant; iu some spec, (chiefly Australian)

reduced to phyllodes. Pods various. Evergreen shrubs or trees, often

gum-bearing; wood valuable, light or heavy in weight, light or dark

in color, often resembling (and called) Ebony. About '420 spec
,

both worlds. A. ardbiea, 20°-30° high ; fls. white. Yields Gum
Arabic. Arabia, E. Ind. A. melanoxylon, Australian Ebony,
20° high ; fls. yellow ;

lvs. reduced to phyllodes. Wood black, light
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in weight. Van D. Land. A. scleroxylon, Ebony Acacia. 20°

high; fls. white, wood heavy. W. Iiid. A. procera, 60° high, fls.

yellow. E. Ind. A. (VachfeUia) Farnesidna, Cassik, Sweet Opopa-
NAX, 10°-15° high, thorny; fls. yellow, in small bds., fragrant. St.

Domingo. A. (Mimosa) nilStica, 20° high
;
yields Crum Arabic. Af.

Pig. 130.

Tribe 3. Sta. free. Calyx often pappose, or 0. 1. Mim6sa. Lvs.
2-pinnate, 8- or many-foliolate, often sensitive. Sta. double the num-
ber of petals. Fls. white or pink, in hds. or spikes, handsome. Pod
with persistent rim, from which the valves or the joints fall away.
230 spec, herbs, shrubs, climbers, often prickly. Nearly all tropical

;

both worlds, chiefly in Am. M. pudiea, Sensitive Plant
; 0,

branching, l°-2° high ; fls. pink, in hds. ; lvs. very sensitive. S. Am.

;

nat. in Pla. M. sirigillosa, %, prostrate, bristly ; fls. pink, hds. ob-
long. Gulf States. M. myriadenia, evergreen climbing shrub,
climbing the tallest trees. Trop. Am. 2. Schrinkia. Lvs. 2-pln-
nate ; fls. pink, in hds. or spikes

;
pod linear, 4-sided. Q(., straggling

herbs, with recurved prickles and sensitive, many-foliolate. lvs. 10
spec, Gulf States to Brazil. S. uncindia, Possum Plant, very
prickly ; S. angustdia, sparingly so ; both with hds. of pink fls. ; from
Va. to Mo., S. and S. W. 3. Desmdnthus. J" § $. Sta. 5-10.

Petals 5, or corol. monopet., 5-cleft. Fls. white, in hds. or spikes.

Lvs. 2-pinnate, sensitive. Pod flat, slender, smooth, l'-2'' long. Small
evergreen shrubs, or 2]. herbs, warm regions, Am., Ind. D. depressus,

%, prostrate, sts. l°-2° long, peduncles 2-4-flowered. S. Fla. D. vir-

gdtus, Q|., erect, virgate, l°-2° high ; hds. few-flowered. D. brachylobus,

Q|., erect, striate, l°-3° high ; fls. in hds. 111. to Miss., La., and Tex.

Tribe 4. Sta. free, usually twice as many as petals ; anth. usually

with a stalked gland. 1. Neptuhia. Fls. ^, in hds. ; near Desraan-

thus, but pod broad, few-seeded. Few spec, undershrubs or stiff',

slender Q|. herbs ; hot regions, both worlds. N. olerdcea, short stems,

often floating by means of hollow swellings, and thus branching and
covering watery tracts. Trop. Am., Asia, Af. N. lUtea, 2j., stems

ascending; hds. oval, manj'-flowered, nodding ; sterile fils. spatulate,

yellow ; fertile fils. white. Gulf coast, Key West to Tex. 2. Pro-
sopis. Sta. 10, anth. glandular. Fls. g , whitish green, or yellowish,

small, in small hds. or spikes. Pod indehisc, straight or twisted
;
pulp

succulent, mealy or pithy. Lvs. 2-pinnate, pinnse 2-4-10, Ifts. oo.

Evergreen trees, shrubs, prickly or spiny. 18 spec, warm regions,

Am., Af., Asia. P. glandulbsa, Mezquit, Muskeet Tkee ;
20°-30°

high, gum-bearing; pod falcate, moniliform. Timber valuable. Tex.,

Vt. and S. W. P. pubescens, Screw-Bean ;
6°-10° high

;
pods

closely spiral, l'-2' long. New Mex., Arizona, S. Nevada. P. dulcis,

American Algab6ba ;
40° high

;
pods sweet, succulent, fed to cattle.

Cent and S. Am. P. spicigera, 30° high
;
pod sweet, spicy. E. Ind.

3. Adenanthera. Fls. resembling last, yellow, spicate. Lvs. 2-pin-

nate or decompound. Evergreen trees, shrubs. E. Ind., Malaysia,

Madagascar. A. pavonina, immense tree ; timber red, valuable. Sds.

bright scarlet, used as ornaments ; also as weights, each weighing just

4 grains. E. Ind. 4. Entada. Petals 5, sta. 10. Fls. in spikes or

racemes, white or yellow. Pod loment-like, woody, very long. Lvs.
2-pinnate. Evergreen high-climbing shrubs; 10 spec, trop., both
worlds. E. scdndens, Sea-Bean. Immense, high-climbing, near sea-
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coasts, buth tropics. Pods falcate, 6°-8° long ; sds. 2'-3' across, Y
thick, of a fine, lustrous brown ; made into snuff-boxes, purses, scent-
bottles, etc. Sds. carried by Gulf Stream and ocean currents to Scot-
land, Orkneys, Norway. Constantly drifted to Texas coast (especially

at Galveston).

Tribe 5. Sta. 5-10, 1. Parkia. Pis. ^p, small, in dense, long-
stalked hds. Sta. 10, monadelph. Pod with edible sds. and pulp.

Lvs. 2-pinnate, pinnae and Ifts. very numerous. Large unarmed trees,

foliage elegant; few spec, W. Af., Ind., Java, Brazil, Surinam. P.

africdna, DoiJKA, 40° high ; lvs. with 20-30 pairs of pinnse, each pinna
with 30-50 paii-s of Ifts.—60 X 100= 6000 Ifts. in a single If. Sds.

ground and made into cakes
;
pulp made into sweetmeats and drinks.

W. Af , trop. Asia. Brought to Am. by negroes. 3. Pentaclethra.
Pis. ij or (^ 9 1 spicate ; sta. 10 ; 5 sterile. Lvs. 2-pinnate, multi-

foliolate, as in Parkia. Trees, 2 spec. P. macrophplla, BiJOB Bean,
60°-70° high ; lvs. and Ifts. larger than in the other spec.

;
pods 2°

long, sds. edible. Trop. Af. P. filamentbsa, fls. similar, but If. with
more numerous pinnse, and about 4000 linear Ifts. Elegant tree, Brit.

Guiana. Pine specimens of If and fls. in herbarium of Columbia
College, N. Y. City.

Ord. 101. Connariceae.—Pis. usually §, nearly reg., small,

racemed or panicled ; 5-merous ; sta. 5 or 10 ; carpels 5, rarely 1-3

;

globose, free, hirsute, 1-celled ; fr. a follicle, 1- rarely 2-seeded. Lvs.
alt., exstip., 1-3-foliolate or imparipinnate ; Ifts. coriaceous, entire.

Erect or climbing Trees or Shrubs, with watery juice. Affinities com-
plex. 12 gen. ; 140 spec, tropics, both worlds, but chiefly Asiatic and
Malayan. Wood in many very valuable ; sds. edible. 1. Connarus.
Pis. white, red. 53 spec, small trees, shrubs, often scandent ; trop.

Am., Asia, Af., Pacific Isles. C. (Omphaldbium) LambSriii, Zbbba-
WOOD. Tree with valuable striped wood. Guiana. C. grandis, Ma-
laya. 2. Rourea, 42 spec, chiefly in Am., Asia ; one, R. sanialoldes,

in Af. R. glabra, Cuba. 3. CnSstis, shrubs usually climbing ; fol-

licles with stinging hairs. Pew spec. Guinea, Mauritius.
Subdivision 2. Disciflorae.—Torus usually conspicuous as a disk;

annular, or a cushion, or lining the base of the calyx-tube, or con-
fluent with the base of the ovary, or broken up into glands. Stamens
on or at the inner or outer base of the disk.

Cashew Alliance.—Pis. §,,({>, J> § ?, c? ?, often irreg. Disk
adnate to base of calyx or lining its tube. Sta. usually def. Ova. en-

tire, lobed, or apocarpous. Ov. 1-2, rarely more in each cell, usually

ascending with ventral raphe, or reversed, or pendulous from a basal

funicle, rarely oo horizontal. Perisperm usually 0. Emb. oftcti

curved or crumpled. Lvs. usually compound. 102. Anacardiacese.
103. Sabiaces. 104. Sapindaceae.

Ord. 102. Anacardiaceae.—Pis. small, reg., in fascicles, spikes,

panicles ; calyx and pet. sometimes accrescent. Pet. 3-5, sometimes

0. Sta. 5-6-10, rarely more. Ova. 1-2-5-celled, rarely 5-6 distinct

carpels all sterile but 1. Drupe, rarely nut; free, or girt by a disk,

or on a pear-.shaped torus. TYees or Shrubs, erect or climbing, gummy,
milky-resinous. Lvs. alt., exstip., rarely opp. ; simple, or compound.
About 50 gen., 450 spec, chiefly intertropical. Both worlds. 2

Tribes :

Tribe 1. Ova. 2-5-oelled. Ov. pend. 1. Spondias, Hog-plum.

11
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Evergreen trees, 30°-40° high, tropics, both worlds. Fr. drupe-lilce,

edible. About 8 spec. Tribe 2. Ova. 1-celled. Ov. suspended. 1.

Schinus MMli {Mdtle), Pkpper Trke. ¥\s. J^ 9, apet. Sta. 10.

Pis. small, white, panicled. Berries small, rose-color, polished ; taste

of black pepper. Lvs. imparipinnate. Evergreen tree, 15°-20^ liigh.

Peru. 2. Melanorrhaea. Pis. § ,
panicled. Pet. -5, sta. oo. Lvs.

simple. 2 spec, evergreen trees more than 100° high, yielding Black
Varnish. Ind. 3. Anacardium, Cashew-nut. Lvs. large, simple;
fls. g , red, panicled. Fr. nut-like, at apex of a pear-like edible torus.

Evergreen trees, 20°-40° high. A. oeeidentdle, Fig. 76. "W. Ind.,

trop. S. Am. A. iiidicum, E. Ind. 4. Mangifera indica, Mango T.

Fls. g ,
pink or yellow, panicled. Pr. large, edible. Lvs. simple.

Evergreen tree, 50° high. Ind. Several other spec, and varieties,

Asia, Af. 5. Pistacia. Fls.
(J' 9 1 apet., panicled or racemed. Drupe

dry, 1-seeded. Lvs. pari- or imparipinnate. Trees yielding fine var-
nish ; evergreen or decid., 20°-30° high. Few spec.,' tropics. V.Len-
iiscus, evergreen; yields Mastic. S. Eur., N. Af., W. Asia. P.
Terebinthus, evergreen

;
yields Terebinth. Habitat of last. P. vdra,

decid. ; fr. is the edible Pistachio nut. W. Asia. 6. RhCis, Sumach.
Fls.

(i* ? , c^ S 9 , § ,
panicled, spiked. Pet. 5, sta. 5. Drupe

minute, 1-seeded. Lvs. rarely simple. Shrubs and small trees, 120

spec, temperate regions, both worlds, chiefly in N. Am., S. Af. ; rare

in tropics. R. succeddnea, Ifts. 11-15; evergreen tree, 10°-20° high
;

yields wax ; Japan. R. ^ermci/era, lvs. similar, but decid. ; tree 15°-

25° high
;
yields Lacquer yaTaish. Japan. R. co^jaWina, lvs. decid.,

Ifts. 9-21. Drupe red, hairy. 5°-25° high
;
yields a copal-like var-

nish ; R. typhma, similar, lvs. larger ; 10°-30° high ; R. glabra,

smaller and glabrous ; R. venenata, Ifts. 7-13
; drupe whitish, smooth

;

8°-18° high; poisonous; R. Toxicodendron, Poison Oak. Lfts. 3;

drupe dun-colored. Climbing by rootlets
;
poisonous

;
R. aromdtica.

Lfts. 3 ; fls. (^ 9 , in catkin-like spikes preceding lvs. ; drupe red,

hairy. Shrub l°-3° high ; all from Can. to Gulf R. CoimMS, Smoke
Trkb, Wig T. Lvs. "simple ; fls. SJ ;

panicles with showy, abortive

pedicles. Drupe smooth. Fig. 137. Shrub 6°-15° high. Mediter-

ranean States R. cotinmdes, similar, but panicle nearly sessile, nar-

row. Tree B0°-50° high; mts., N. C, Ala. (Buckley); probably in

Ark. (Nuttall) ; and almost identical with R. Cotinus.

Ord. 103. Sabiaceae.—Pis. reg. or irreg., small, usually panicled.

Pet. 4-5. Sta. opp. petals ; only 2 usually perfect. Fr. 1 or 2 dry, 1-

seeded drupes. 4 gen., 32 spec, trop., both worlds. 1, Sabia. Pet.

4-5. Sta. 4-5, all perfect; all the floral parts opp. Lvs. simple.

.9Ato6s, straggling or climbing; 10 spec. Asia. 2. Melibsma. Lvs.

simple or pinnate. 20.»peo., trees, shrubs; mts., troj). Asia, Am. 3.

Ophiocaryon paraddxum, Snakk-nut. Monotypic. Fls. § or

J* 8 9 . Pet. 5, sta. 10 ; 8 sterile. Drupe large ; emb. with a coiled,

snake-like radicle. Lvs. pinnate. Large tree, Brit. Guiana. 4. Phox-

inthus macrophpllus, monotypic. Fls. g ,
in large red panicles. Pet.

5. Drupe small. Lvs. large; simple on lower branches (which alone

bear fls.) and 9-foliolate on upj)er branches. Slender tree; or high-

climbing shrub. N. Brazil, Guiana.

Ord. 104. Saplnd^cese.—Fls. reg. or irreg., often large; panicled.

Petals 5-4-12-0. Sta. 5-7-8-10, rarely 2-4-12- oo. Pr. 2-3-4-celled

(or 1-celled by suppression), rarely 6-6-celled, Boll dehisc, often
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apical; or samara, drupe, berry. Trees, Shrubs, rarely Q|. Herbs.
Often saponaceous. Chiefly tropical, both worlds ; most numerous in
Am. More than 70 gen. 700 spec. 5 Sub-Orders;
Sub-Ord. 1.—Fls. g , reg. Boll 2-3-lobed, dehisc. apical. Lvs.

opp. 1. Staphylea, Bladder-nut. Pet. 6, sta. 5. Fls. white,
racemed or panicled. Boll 3-lobed, inflated. Lvs. pinnate. Shrubs,
low trees. 4 spec, Eur., Asia, Am. S. irifhlia, decid., 10° high.
Can. to Gulf. 8. Turpinia occidentdlis, near last, but evergreen. Tree
2-5° high

; fr. edible. W. Ind.
Sub-Ord. 2.—Fls. irreg. Boll 4-5-eeUed. 1. Melidnthus. §.

Evergreen shrubs. Pet. 5, sta. 4. Fls. large, honey-bearing, purple,
yellow, brown, racemed. Few spec. Cape G-. H. 2. Greyia Suther-
Idndii. Pet. 5, sta. 10. Pis. crimson, racemed. Elegant tree, Natal.
Sub-Ord. 3.—Fls. reg. Petals sometimes 0. Fr. various. Lvs.

rarely opp. 1. Dodona^a. Fls. apet., g or
(J'

f^ 9i racemed or
panicled. Sta. 5-8. Boll angled, winged. 50 spec, evergreen
shrubs; both worlds, chiefly in Australia. D. viscbsa. Switch Sok-
RBL. Boll 3-angled, 3-seeded; sds. edible. Lvs. simple, acidulous.
Shrub, 6°-10° high. S. Fla., W. Ind., Polynesia.
Sub-Ord. 4.—^Pls. reg. Samara. Lvs. opp. 1. Negiindoaeeroldes,

Box-Elder. Fls. J> ? , apet.
; ^ fascicled, ? racemed. Sta. 3-12.

Samara twin, 2-seeded. Lvs. pinnate, 3-5-foliolate. Tree 30°-50°

high. Can to Gulf. 2. Acer, Maple. Fls. J* § , c? § ? , small

;

pet. 5-4-12 or 0. Sta. 3-12. Infl. in corymbs or racemes. Samara
twin, 2-seeded. Lvs. palmi-lobed, often large. . Trees, temperate
regions, both worlds. A. rubrum^ Bed M. Fls. crimson, preceding
lvs. 40°-60° high ; old, distorted trunks furnish Ourled Maple.
Swamps, Mid. States to Gulf. A. dasycarpum, Silvek M.^ Lvs.
silvery-white beneath. 60°-70° high. Northern TJ. S. to Gulf. A.
sacchdrinum. Sugar M. 60°-80° high. Sap made into sugar. Old
wood furnishes Bird's-Eye Maple. Can. to Gulf. A. Pseudo-Plaia.nus.
40°-60° high. Eur. Fig. 205. A. eampesire. Field M. 15°-40°

high; planted for hedges. Eur. Sprout, Fig. 7, D; rt.. Fig. 222;
wood, Figs. 226, 227. Many other spec. Am. and foreign.

Sub-Ord. 5.—Fls. often apet. Lvs. rarely opp. Ov. and fr. vari-

ous. 1. Melicocca. Fls. white, small, fascicled or panicled. Drupe
edible. Lvs. paripinnate. M. bijuga, Genipap. Fr. edible. Ever-
green tree, 40°-50° high. Trop. Am. 2. Nephelium. . Pet. 4-6-0.

Sta. 8-12. Infl. panicled. Fr. buckeye-like, warty or prickly ; sd.

surrounded by a fleshy edible pulp. Lvs. paripinnate. 20 spec,
small evergreen trees. S. Asia, Ind. Arch , Feejee Islands. N. Litchi,

Lek-Chee. 20° high. China. 8. .^sculus. Fls. g or J* g $,
irreg.

;
pet. 5-4. Sta. 7-6-8. Infl. panicled. Fr. drupe-like, prickly,

1-3-seeded ; sds. large, shining. Lvs. digitate. Trees, shrubs, both
worlds, .ffi. Hippocdstanum, Horsbchkstnut. Pet 5 Fls. large,

white, mottled. 60°-80° high. Fig. 192. Ind. M. gldbraf'Bvc^-
EYB. Pet. 4. Fls. small, yellow. Small tree; Va. to 111., S. to

Tenn. 4. Pavia, similar to .^s., but fr. smooth. V.fidva. Fls. pale

yellow. 50°-70°. Va. to 111., S. to N. C, Ga., Miss. P. rilbrn. Fls.

large, red, showy. 10°-25° high. Va. to Ky., S. to Fla. 5. Cardio-

spfermum, Heartsbed. Fls. § . Pet. 4, irreg. Sta. 8. Fls. small,

white or green (rarely scarlet), racemed. Boll 3-celled, 3-angled, in-

flated, few-seeded ; sd. with heart-shaped hilum. Lvs. 2-ternate or
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very compound. Soandent or climbing evergreen shrubs^- or herbs
climbing by tendrils. About 15 spec, chiefly in S. Am. C. grandi-
Jloiiim, Supplb-Jack

; fls. white. Evergreen climber, Jamaica. C.
Haliedcabum, Balloon-Seed ; fls. white. herb, climbing by ten-

drils. Missouri to Fla. ; found in all tropics.

Staff-Tree Alliance.—Fls. g , J> ? , J> g ? , reg. Disk as in

Cashew Alliance. Pet. 4-5, rarely 0. l3ta. 4-5, rarely 10. Ova.
entire ; cells 1-2-ovuled. Emb. straight. Lvs. simple, except in

Yit^cese. lOS. Vit^ces. 106. Rhamnaceae. 107. Stackhousiaceae.
108. Celastracese.

Ord. 105. Vitaceffi. Vines.—Fls. §, cPi C? § 9- I'et- 4-5.

Sta. 4-5. Pet. caducous, usually coherent at top ; small, green, yel-

low, red ; in racemes, panicles, thyrsi, cymes, rarely in flattened, ex-

panded hds. Ova. free, cells 2-3-6
; 1-2-ovuled. Berry 2-3-6-celled.

Lvs. simple or comp. ; lower opp. ; upper alt. Trees or Shrubs, usu-
ally climbing ; often with woody, leaf-opposed tendrils, which are
transformed peduncles and which sometimes bear fls. 5 gen. ; or 3, if

Cissus and Ampelopsis be included in Vitis. About 250 spec. ; trop.

and temperate regions, both worlds. None in Eur. 1, Leea. Pet.

separating; at top, connate at base. Lvs. opp., 1-2-3-pinnate, rarely

simple. No tendrils. Small, rough, erect, evergreen trees or shrubs;
rarely Q|. herbs. 20 spec, trop. Asia, Af., Mauritius. 2. Pteris^nthes.
Fls. ^.p. Petals separating. Sexes together on a peduneled hd., which
is expanded and flattened

; ? ^^- sessile, covering the disk-like expan-
sion

; (^ fls. on its margin. Lvs. simple or 3-7-foliolate. Slender
shrubs, far-climbing by tendrils. Few spec, Ind. Arch. P. cisscAdes,

cottony ; lvs. 3-foliolate ; tendrils bearing the infl. P. polita, polished

;

lvs. simple ; tendrils bearing the red disk-like expansion. 3. Am-
pelopsis. Fls. SJ , without disk. Petals separate, greenish, cymose.
Berry small, black. Lvs. decid., large, digitate, quinate. Hardy,
high-climbing shrubs ; tendrils with disk-like expansions at their tips,

which aid in climbing. A. guinquefolia, Virginian Creeper. Only
genuine spec. ; several varieties. U. S. 4. Cissus. Fls.

!J ,
green

;

disk large. Petals separating or coherent at top ; 4 in foreign spec, 5
in Am. Berry small. Lvs. simple or compound ; tendrils few or 0.

Shrubs, usually evergreen and climbing. Numerous spec, foliage

often showy, colored. C. discolor, evergreen climber ; lvs. simple, large,

cordate, crimson beneath, mottled above. Java. C. bipinndta, fls.

cymose, berries black ; lvs. 2-pinnate or decompound, decid. Shrub,
bushy, nearly erect; tendrils 0. Va., Ky., S. to Gulf. C. indimsa,

fls. cymose ; berries red, turning black ; lvs. simple, cordate, acumi-
nate, decid. High-climber, with tendrils. Va. to Mo., S. to Fla. and
Tex. 5. Vitis, Vine. Fls. § in foreign spec, rf^ § 9, (^ 9 •" '^™-

Petals 6, cadiicous, coherent at top ; fls. small, green, in thyrsus,

raceme, or panicle. Ben-ies edible ; called Grapes in English, Raisins

in Fr.. Lvs. decid., simple, entire or lobed. Shrubs, usually bold
high-climbers. Many spec, both worlds. V. vinifera, Wine-Beak-
INO Vine. Grapes large. Fl., Fig. 4 ; branch, fr.. Fig. 101. Native
to Persia and W. Asia; cultivated from immemorial times. Innu-
merable varieties, furnishing all the flne vines and grapes of the world

;

finest in Mediterranean States, especially Italy, Prance, Spain. V.
Labrusca, Fox-Grape. Thyrsi few-flowered

;
grapes large, purplfe or

amber. Lvs. larger. Bold, large climber, ascending tallest trees.
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Original of Isabella, Catawba, Concord. Common throughout U. S.

V. cestivdlis, Summbe-Gt. Kacenie long, slender; grapes small,
hlack, pleasant ; Ivs. i'-T wide. High-climber. Common, U. S.

Original of Clinton and var. V. cordifbha (ripdria, odoratissima),
Prost-G. Fls. very fragrant ; thyrsus large, loose

;
grapes small,

black, acid, sweetened by frost. Common, U. S. V.miXjnna [roiundi-

folia), MuscADiNE-G. Panicle small; berries large, |' in diam.,
brownish-purple, pleasant ; skin thick, tough. Lvs. small, round.
High-climber, bark smooth. Maryland, W. to Ark., S. to Gulf
States. Original of Scuppernong.

Ord. 106. Rhamnaceae.—Fls. 4-5-merous, § , J* ? . C? § 9 1 "du-

ally small, green, white, sometimes red, yellow, blue; sol. or fascicled.

Disk fleshy, lining calyx-tube. Ova. free or adh. Fr. a drupe, boll,

3-4-angIed, or of 2-3 cocci. Lvs. simple, usually alt. ; sometimes 0.

Trees, Shriibs ; branches often spiny; sometimes climbing. 40 gen.,

both worlds. 5 Tribes

:

Tribe 1. Fr. 3-angled or 3-winged. 1. Gouania, climbing. 30
spec, trop. Am., Asia. G. domingensis, Chawstick. S. Kla., W.
Ind. Tribe 3. Fr. 2-3 cocci, or a drupe. Trees or shrubs, often

spiny; lvs. opp., small or 0. 1. Colletia. Shrubs, very spiny. Mex.,
Peru, Chili. Tribe 3. Fr. 3-4-coccous, dry, or drupe with 3-4 py-
renes. 1. Colubr'ma, Snake-wood. Small evergreen trees or shrubs,

often climbing. S. Am., Asia, Af. C. ameriedna, shrub, erect, S.

Fla. 2, Ceanothus. Shrubs or small trees, usually evergreen"; rts.

red. Both worlds. C. cceruleus, evergreen tree, fls. brilliant blue, in

large panicles. Mex. C. ameriedna. New Jersey Tea, decid. shrub.

N. J. to Fla. 3. Rh^mnus, Buckthorn. Shrubs or small trees,

often evergreen, often spiny. Many spec. ; N. hemisphere, chiefly in

Eur,, N. Asia; few in mts. of Ind. and Abyssinia. R. carolinidnus

(Frangula carolinidna), R. lanceoldta, both spineless, decid. N. J. to

ill., S. to Gulf Tribe 4. Drupe dry or fleshy, girt by calyx-tube.

1. Zizyphus, Jujube. Shrubs or small trees, often spiny
;
widely

spread, tropics, chiefly in Old World. Drupe (jujube) edible. Z.
JujUha, Indian J. Evergreen, 12° high. E. Ind. Z. Lotus, Lotus
J. Evergreen, 6° high; believed to be the Lotus of the Lotophagi
(Odyssey, Book IX.). Mediterranean States of Af, especially Tripoli.

Z. mdgd}-is, CoMMOK .1. Decid., 6° high. S. Bur. Z. spina Christi,

Christ's Thoen. Evergreen, 6° high ; branches used for Our
Saviour's crown of thorns. Syria, N. Af 2. Palivirus. Decid.

Habit of last, but fr. dry, with broad-brimmed disk. 2 spec, Eur.,

Asia. P. aculeatus, Poete-Chapeau ; also (and perhaps with better

right) called Christ's Thoen. Spiny shrub or tree, 10°-35° high.

S. Eur., W. Asia. Fig. 77. 3. Berchemia.. Drupe fleshy. Slender,

tough, high-climbing. 10 spec Both worlds. B. volubilis. Supple
Jack. Va. i« Ky., S. to Gulf Tribe 5. Samara. Unarmed climb-

ers. 1. Ventilago, evergreen. 10 spec. E. Ind.

Ord. 107. Stackhousiaceae.—Fls. fj , reg. Pet. 5, white or yellow
;

infl. various. Disk thin, lining base of calyx-tube. Fr. 2-5 indehisc

cocci, winged, angled, or smooth, separating from a central persistent

column. Small Herbs, rhizome giving off slender branches
;
lvs. en-

tire. Only gen. Stackhotisia. 20 spec. ;
Australia; one in New Z.,

one in Philippine Islands.

Ord. 108. Celastraceae.-^Fls. ^ or ^ g 9 1 small, cymose. Pet.
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4-5. Sta. 4-5. Ova. 2-3-5-oelled, more or less l)uried in a fleshy disk
lining the calyx-tube. Pr. a boll, drupe, or samilra. Lvs. simple, alt.,

rarely opp. Trees or Shrubs, often climbing. 39 Icnown gen. , 400
spec. ; warmer parts of both worlds. 2 Tribes

:

Tribe 1. Sta. 3, rarely 2-4-8. Lvs. usually opp. 1. Hippocratea,
evergi-een climbing shrubs; 60 spec, both worlds;, fr. samaroid.
Tribe 2. Sta. 4^5, rarely 10. 1. Myginda. g . Evergreen shrubs.
Pr. a drupe. 8 spec, trop. Am. M. Uicifdlia, M. Rhaebma. S. Pla.,

W. Ind. 2. Schaefferia, (^ ^ . Evergreen shrubs or trees. Drupe dry.
S. frutescens, small tree, S. Fla., W. Ind. 3. Cassine. Ev. bushes
or climbers, drupes edible. 8 spec, S. Af. 4. Kokoona zeyldnica,
KoKOON. Large evergreen tree, 60° high. Fr. 3-angled, sds. winged,
oily. Ceylon. 5. Celdstrus, Stafp-tbbb. Small trees, shrubs, usu-
ally evergreen, sometimes climbing. Boll berry-like, 3-angled, red or
orange; sds. with fleshy red aril. Many spec. Trop., both worlds.
C. scdndens, Climbing Bitteksweet. (^ $; decid. U. S. 6.

Euonymus. g. Boll 3-4-5-lobed, red; sds. with fleshy red or
orange aril. Shrubs or small trees, often evergreen, both worlds. E.
europa&us, Spindle Tree. Decid., 10°-30° high; wood made into
spindles, etc Eur. E. atropurpurea, Whahoo ; fls. daric purple, 4-

merous. Decid., 8°-12° high. U. S. E. americanus, Stbawbekry
Bush. Fls. 5-merBus. Boll warty. Decid. 3°-6° high. U. S. and
Can.
5Wx Alliance.—Fls. §, c? $i C? § ? O^*- l-of -celled, cells

1-3-ovuled. Emb. small. Shrubs, Trees; lvs. alt., simple, exstip.

109. Empetracese. 110. Iliclnese (Aquifoliaceae). HI. Olacineae.
(Close to Sandalwood Alliance^

Ord. 109. Empetraceae.—Fls. c? 9, J* § ?> small, reg., sol., or

clustered. Perianth of 4-6 hypogynous scales, inner sometimes petal-

oid, marcescent. Sta. 2-3. Ova. 2-3-6-9-celled, cells 1-ovuled. Stig.

radiate. Drupe fleshy, of connate or separate pyrenes ; small, berry-

like. Low heath-like evergreen Shrubs, Eur., N. Am., Straits of

Magellan. ' 4 gen., 5 spec. 1, Ceratiola ericdides. Stig. horned. 2°-

5° high ; fls. whorled, reddish, drupes yellow. S. C. to Fla. 2. Corema
alba, low ; drupes white. Portugal. 3. Oakesia (Corema)_ Conrddii,

e'-9' high; drupe dry. N. J. to Newfoundland. 4. Empetruim
nigrum, Crowberky, Crakeberry ; low ; drupes black, edible. Fig.

99. N. Eur., N. W. Asia; adv. in Can. E. rubrum, drupes red,

edible. Magellan.
Ord. 110. Ilicineae.—Fls. g , J' § ^-(^ 9 ,• sol. , fascicled, cyraose

;

4-5-6-7-8-merous ; small, white. Drupe small, berry-like. 4 gen.

Both worlds. 1. Nemopdinthes canadensis ; only spec. ; decid., 4°-6°

high. Drupe i-ed. Va. to Maine, Wis , Can. 2, Byronia, holly-like

shrubs ; few spec. Australia, Sandwich Islands. 3. Prinos glaber,

2°-4° high, Mass. to Fla., W. to Miss. ; and P. coridceus, 4°-8° high,'

Fla., Ga., W., are evergreen, with black drupes, called Gall-ben'ies

or Ink-berries. P. lanceoldtus, Ga.,, S. C. ; P. Icevigdius, Maine to Va.

;

P. vertieilldtus (drupes whorled). Can. to Fla., are decid., 6°-9° high,

berries red, called Winterberries. 4. Ilex ambigua (monticola), N. Y.
to Fla. ; I. deeidua {pi-inoides), are 6°-10° high, decid. ; berries red or

purple.—Evergreen, berries red: I. Cassine, Yatjpon, 8°-12° high.
Gulf States. I. Dahboh, 10°-20° high, Va. to Gulf. I. opdca. Am.
Holly, 20°-40° high; If.-margins wavy, with spiny teeth. Maine to
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Gulf States. I. Aquifolium, Btteopeast Holly, 30°-60° high ; If.-

margins very spiny. Wood white, valuable. Eur. I. paraguayensis,
tree ; Ivs. used as tea. Paraguay. Many other spec, both worlds..

Ord. HI. Olaclneae.—ris. § or unisexual ; raoemed, spiked, pan-
icled. Pet. 4^5-6. Sta. 4-10-12. Pet. sometimes connate ; calyx
often accrescent. Ova. free or partly adh. l-i-celled. Drupe 1-

oelled, 1-seeded. Trees, Shrubs, often climbing. 36 gen., 170 spec,
trop., both worlds. 4 Tribes, distinctions in sta. and ovules. Types
given

:

Tribe 1, Several gen. 1. Phytocrdne gigantea, evergreen climber,
40° high ; stem porous, filled with delicious water. Martaban, Birmah.
Tribe 2. Numerous gen. 1. Icacina, § ; shrubs with ascending or

twining branches; panioled fls., scarlet fr. 3 or 4 spec, trop. W. Af.

Tribe 3. Only 4 gen. 1. Cansjfera, §; oorol. monopet. Shrubs,
few spec. Asia, trop. Australia. Tribe 4. Numerous gen. 1. &lax,

§ ; evergreen shrubs, often climbing, sometimes thorny, or small trees.

24 spec, Asia, Australia. O. striata, ov.. Fig. 181, A. 2. Ximenia.
Pis. g, 4-merous, petals distinct. 3 or 4 spec, evergreen; thorny;
large shrubs, small trees. Drupes large, edible. Tropics, both worlds.

X. americdna, W. Ind., Key West, Fla.

Geranium Alliance.—Pis. often irreg. ; sometimes unisexual. Pet-
als usually 5, rarely 3-4. Sta. few or cd, free or coilnate ; sometimes a
part of them reduced to staminodes. Disk usually annular; some-
times reduced to glands, or 0. Petals sometimes clawed ; sometimes
0. Styles free or connate. Ova. of several carpels, syncarpous or

partly apocarpous. Ov. 1-2, rarely oo. Trees, Shrubs, Herbs, bitter,

pungent, or resinous ; often fragrant.

112. ChailletiaceEe. 118, Geraniacese.
113. Meliacese. 119. Batideae.
114. Burseracese CAmyri- 120. Zygophyllaceae.

d^cese). 121. Coriariaceae.
115. Ochn^cese. 122. Malpighiacese.
116. Simarub^ceae. 123. Humiriaceae.
117. Rutaceae. 124. Linaceae.

Ord. 112. Chailletiacese.—Fls. § or unisexual, small, in capitate

cymes. Pet. 6. Drupe pubescent, dry. Lvs. simple, alt. Evergreen
Shrubs or small Trees; trop'cs, both worlds. 3 gen., 38 spec 1.

Taptira. Several spec, trop. Am. T . .africdna, iro^ Af 2. Steph-
anopodium, fl. hd. on the swollen top of the peduncle. Tree, Peru.
3. Chaillfetia. Fls. white. Trees or shrubs, often high-climbing. 30
spec, both worlds ; chiefly in Brazil. C. toxicdria. Ratsbane ; sds.

poisonous. Sierra Leone.
Ord. 113. Meliaceae.—Fls. § , or J> § ^-J* ?; panicled, showy.

Pet. 4-5, rarely 3-7. Sta. usually twice or multiple the number of

pet. Disk various. Sta. united into a tube ; free only in. Tribe 1.

Stig. disciform or pyramidal. Ova. free, usually 3-5-ceIled. Fr. a

drupe, berry, or boll, often poisonous. Large or small Trees, rarely

small Shrubs ; often evergreen. Wood hard, colored, fragrant. Lvs.

alt., exstip., pinnate ; rarely simple in some gen. of Tribe 4. More
than 40 gen., 270 spec ; trop., both worlds. 4 Tribes :

Tribe 1. Boll (sta. free) ; sds. winged. Few gen. 1. Chlorbxylon
Swietenia, evergreen. 60°-100° high ; wood yellow; one of the .?rt/i«-
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woods of commerce. E. Ind. 2. Cedrela, evergreen trees ; fls. yellow,
pink

;
wood red, cedar-scented. Several spec, trop. Am., Asia, Aus-

tralia^ Tribe 2. Boll. Sds. usually winged. Few gen. 1. Swietenia
Mahdgoni. Fls. red. Boll woody, 3'-4' in diam. Evergreen tree,
70° high; wood is Mahogany. Eocky places, Cent. Am., Mex., S.
Fla. Tribe 3. Boll or berry. Numerous gen. 1. Trichilia. Fls.
white, panicled. Boll. Sds. arillate, emetic. 20 spec, evergreen
trees, shrubs, often climbing. Trop. Am., "W. Ind., Af Tribe 4.
Boll, drupe, lierry. Sds. not winged. Several gen. 1. Melia. Fls.
panicled, fragrant. Lvs. 2-pinnate, large. Drupe with 5 coherent
pyrenes

;
made into rosaries. M. Azedarach, Bbad Tree, China T.,

Pride of India. Fls. lilac; drupe gold-colored. Decid., 40° high.
Asia. Evergreen: M. Azadirdchta, Nbem Tree, Mabg6sa; fls.

white. 40° high. B. Ind. M. sempervlrens, Indian Lilac ; fls.

brown. 25° high. W. Ind. M. austrdlis, fls. lilac. 20° hiffh. New
Holl.

^

Ord. 114. Burser^cese. Incense Trees.—Fls. reg., $ or J> § 9,
panicled or racemed. Pet. 3-4-5. Sta. 6-8-10. Drupe with 2-5
pyrenes. Lofty Trees or Shrubs; evergreen, balsamiferous. Lvs.
exstip., alt., rarely opp.

;
3- (rarely 1-) foliolate, or imparipinnate.

Tropics, both worlds. 2 Tribes :

Tribe 1. Ova. '1-celled. Few gen. 1. Amyris. Lfts. 3-7 ; fls.

white. Numerous spec, both worlds. A. balsdmifera, Torchwood;
50° high ; resin black. W. Ind. A. floriddna, small tree, S. Fla.
Tribe 2. Ova. 2-5-celled. Several gen. 1. Btirsera. ^ g 9.
Trees, shrubs, near 40 spec, both worlds; yielding MeZWum. B.gum-
mifera, 50°-80° high. W. Ind., S. Fla. 2. Balsamodendron. Low,
stunted trees; foliage scant, branches often spiny. Several spec, Af.,

Asia. B. Makul, Ind. ; and B. africdnum, Af
,
yield Bdellium. B.

gileadense yields Balm-of-Gilead. Hed Sea coasts of Asia, Af. B.
Myrrha yields Myrrh. Fig. 104. Arabia Felix. 3. Boswrellia.

Elegant trees. B. serrdta (thurifera), 40° high, yields Frankincense
(Olihanum). Fig. 125. Several African species.

Ord. 115. Ochnaceae.—Disk elongating after flowering ; sometimes
0. Style ventral, gynobasic Fr. a boll, drupe, or of 3-10 whorled
drupelets. Pet. 5-3-4-10. Sta. 5-4-8-10U» ; staminodes 1-3-seriate.

Infl. usually panicled. Lvs. simple, rarely pinnate
; alt.,stip. Shrubs,

Trees, evergreen. 12 gen., 140 spec, trop., both worlds. 3 Tribes:

Tribe 1. Boll, 00-celled. 6 gen.. Am. 1. Luxemburgia, trees,

shrubs; fls. yellow, racemed. Sev. spec, Brazil. Tribe 2. Berry,

5-pyrened. Eiithemis, small shrubs ; fls. white, racemed. Few spec,

Malayan Archipelago. Tribe 3. Whorled drupelets. 5 gen., both
worlds. 1. Gbmphia, trees, shrubs ; fls. yellow ; drupes edible ; 80
spec; both worlds; chie^y in Brazil. 2. Ochna, trees, shrubs; fls.

yellow, racemed. Asia, Af.

Ord. 116. Simarubaceae.—Fls. c? ?, c? ^ 9, small, panicled or

racemed. Pet. 3-5, rarely 0. Sta. 3-5-10, rarely more. Disk rarely

0. Drupe, boll, samara. Lvs. pinnate, 1-2-3-foliolate, rarely simple.

Shrubs, Trees ; bark and wood bitter, medicinal. 30 gen., chiefly trop.

;

both worlds. 2 Tribes : Tribe 1. Ova. 3-5-1-celled. Several gen.

1. Picr4mnia, small trees, shrubs, evergreen ; fls. |^ Q; lvs. pinnate.

Drupe. Several spec. Trop. Am., "W. Ind. P.penidndra. Fls. green.

"W. Ind., S. Fla. Tribe 2. Carpels free. Numerous gen. 1. Ail4ntus,
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AiLANTO, AiLANTHUs. Pls. J> g 9 . JFr. a samara. Deoid. trees

;

Ivs. imparipinnate. Few spec, Asia. A. glandulbsa, 50° his;h, Ivs.
2°-3° long, fls. green. Common. 2. Simariiba. ¥ls.^,^^. Fr.
1-5 drupes. Lvs. imparipinnate. Evergreen trees. Few spec. W.
Ind., trop. Am. S. ^rJawca, fls. green. Large tree, S. Fla., Cuta. 3.

Qu&ssia. Fls. SJ , large, red
;
pet. 5. Fr. 5 drupes. Lvs. imparipin-

nate. Q. amdra, lofty evergreen tree; wood bitter, medicinal, made
into Qiiassia-cups. Surinam. 4. Suriana marUima, monotypic. Fls.

g , small, yellow, in terminal racemes
;
pet. 5. Fr. 5-carpelled. Lvs.

simple, linear-spatulate, fleshy. Maritime coasts, nearly all tropics

;

S. Fla.

Ord. 117. Rut^cese.—83 gen., 650 spec, both worlds. 7 Tribes, in

2 Sections

:

Sec. 1. Ova. entire or slightly lohed. Style terminal. Berry or
drupe.

Tribe 1. Fls. g, reg., white, fragrant, clustered. Sta. double or
multiple the petals, free or mon- or polyadelph. Berry yellow, rarely
red, usually edible. Lvs. 1-3-foliolate or pinnate. 13 gen., ev. trees

or shrubs, trop. Asia, E. Ind., few in trop. Af., Australia. A. Lvs.
1-foliolate. Petals 'usually 5, rarely 4. 1. Citrus. Trees, usually
spiny. C. Aurantium, Orange. Mandarin, Tangerine, are small-
fruited varieties. C. medica. Citron ; fr. large, rind very thick. C.
Limbnum, Lemon, Fig. 127. C. Limetta, Lime. C. Bigarddia, Bit-
ter Orakge. C. decumdna. Shaddock, Pamplemousse ; fr. very
large, weighing 10-20 lbs. 2. Atalantia monophglla. Wild Lime

;

berry V in diam. ; wood yellow, valuable. 3. .ffigle Mdrmelos, Ben-
gal Quince. {Mdrmelos, its Ind. name ; original of our Eng. word
Marmalade.) Berry as large as an orange, delicious. • B. Lvs. pinnate
or S-foliolate. Petols 5-4-3. 4. Feronia elep/idnium. Elephant
Apple ; monotypic ; large tree ; fr. large, delicious. 5. Clausena,
trees, shrubs; berries small Several spec, Asia, Africa; one, C.
bi-evisiylis, Australia. 6, Cookia. Trees, shrubs; several spec, Asia.

C. punctata, Wampkb ; berries small, edible. China, E. Ind. 7.

Luviinga, petals 4-5. Several spec ; spiny climbers, lvs. 3-foliolate.

Ind. 8. Triphasia trifoHdta, monotypic Pet. 3, lvs. 3-foliolate

;

berries small, edible. Spiny shrub, S. China.
Tribe 2. Fls. reg., often (^ g ?'c2, ?• Shrubs, trees, usually

trop. Several gen. 1. Skimmia. Fls. 4-merous, small, white,

fragrant; panicled; drupes small, red. Lvs. simple. Evergreen
shrubs, N. Ind., Japan. 2. Ptelea, Shritbby Trefoil, Hop Trkb.
Fls. (^ § 9 , white, fragrant ; cymose

;
pet. 4-5. Samara broad.

Shrubs, small trees ; lvs. simple or .3-5-foliolate. Few spec, N. Am.,
Asia. P. trifolidla, lvs. decid.', 3-foliolate. 6°-10° high. U. S.

See. 3. Ova. deeply 2-5-lobed. Styles basal or ventral, free or con-

nate by the stigmas. Fr. a boll ; or 3-5 cocci, endocnrp separating.

Tribe 3. Disk free or 0. Fls. as in Tribe 2, but smaller. Fr.

2-5 carpels. Lvs. compound. Trees, shrubs, usually trop. Several

gen. 1. Xanthoxylum. Large or small (often prickly) trees, shrubs
;

often evergreen; erect or climbing; lvs. l-3-oo -foliolate. Fr. with

taste of black pepper. Many spec, both worlds. X. piperitum,

Japan Pepper T. Japan. X. americdnum, Prickly Ash. Decid.,

10°-15° high; Ifts. 9-11. Common, U. S. Tribe 4. Fls. §, reg.

Australian shrubs, evergreen. Several gen. 1. Boronia, lvs. pinnate

;
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petals 4 ;
fls. white or pink. Numerous spec. Tribe S. Fls. usu-

ally reg. Heath-like evergreen shrubs. Several gen., S. Af. 1. Ba-
rbsma, BtoHf)-. Petals 5; fls. usually wiiite, heavy-scented. Lvs.
medicinal. 15 spec. Tribe 6. Fls. usually reg., J> g 9; pot. 4. Lvs.
often pinnatisect. Q|. herbs or evergreen undershruhs, often heavy-
scenied. Only 6 gen., N. temperate regions, Old World. 1. Riita.
Fls. reg., petals 4, yellow. 40 spec. R. graveolens, EuM. 2°-3° high

;

lvs. pinnatisect, medicinal. Fig. 188. S. Eur. Tribe 7. Fls. usually
irreg.

;
pet. 5. Lvs. usually broad, compound, Ifts. 3—5. Several gen.,

trop. Am. 1. Galipea. Evergreen trees, shrubs; fls. pink, white.
20 spec. G. Vuspdna, bark medicinal.

Ord. 118. Geraniaceae. Fls. § , large, often irreg., sol. or clus-
tered. Pet. 4-5-3. Sta. 5-6-8-10- oo, "often with staminodes. Fr.
various. Herbs, Shrubs, Trees. About 20 gen., 750 spec, both
worlds.

Tribe 1. Fls. irreg., 5-merous
;
posticous sepal spurred. Stig. ses-

sile. Sta. covering the ova., and coherent at top. Boll, opening
elastically ; or drupe. Lvs. simple. Herbs. 1. Hydrocera (Ty-
tonia) nutans; drupe. Aquatic herb; lvs. linear. Marshes, Asia.
2. Impatiens ; boll. Succulent % herbs ; lvs.' cordate or reniform.
Many spec, both worlds. . 1. Balsamina, Balsam. Fls. of various
colors. Low, Q. Section of If., Fig. 234. Ind. I. N6li-me-tdngeri,
Touch-me-not, O ; fls. yellow. 2°"high. Fig. 104. Eur. l.fulva,
fls. orange, spotted; Q, 2°-4'' high, branching; Can. to Fla. I.

pallida, fls. pale yellow
; Q, 3°-6° high, branching ; Can. to Gulf

States. Tribe 2. Pis. reg. Pet. 5. Sta. 10. Fls. dimorphous;
apet. in the odd form. Boll 5-celled, or berry 5-furrowed. Herbs,
shrubs, trees. Lvs. comp. Both worlds. 1. AverrKoa. Berry large,

gherkin-like. Evergreen trees, lvs. pinnate, fls. racemed ; trop. Asia.

A. Cardmbola, A. Bilimbi, berries edible. 2. 6xalis. Boll. Lvs.

petioled, palmate, -Ifts. 4-3-2-1, rarely 0; or paripinnate. Herbs,

shrubs, rarely climbing; bulb, rhiz., fusiform rt., tuber, edible.

Nearly 300 spec ; trop. Am., S. Af., N. Am., Eur. O. scdndins, Mt.
Quindiu, S. Am. O. Acetosella, Wood-Sorrel. Q|., rhiz., fls. white,

red-veined ; Ifts. 3. N. C. to Can.; Eur. O. strieta, Q-, %; stem
leafy, S'-IS' high; fls. yellow. Common, U. S. O. violdcea, Q|.,

scaly bulb; fls. violet. U. S. Tribe 3. Pis. reg., sol., colors vari-

ous. Boll. Lvs. simple, small, usually opp. Evergreen shrubs,

Peru, Chili. 1. Rhynchbtheca, spiny ; 2. W6ndtia, unarmed.
Tribe 4. Boll. Fls. reg. Pet. 5. Sta. 10. Infl. panicled. Lvs.

simple, opp. or whorled. 2|. herbs, low shrubs. Chili. Few gen.

1. Viviania, evergreen shrubs ; several spec. ; fls. red, white. Tribe

6. . Fls. reg., sol. Pet. 3-5. Sta. 6-10. Fr. 5-3 akaines. Lvs. pin-

nate. marsh plants, temp, regions, N. Am. 1. Ploerkia proser-

pinacoldes, small
;
pet. 3,*inconspicuous. Can. to Ky. 2, Limn^n-

thes. Pet. 5 ; large, yellow, white, fragrant. Only 3 spec.
;
pungent.

Cal. Tribe 6. Fls. irreg., showy; 1 sepal spurred. Fr. 3-5 car-

pels. 2 gen. 1. Tropafeolum, Nastttrtion, Nasturtium. Pet.

5-2. Sta. 8. succulent herhs or evergreen plants, usually climb-

ing
;

pungent, like true Nasturtium. Many spec, S. Am. T.
mdjus, Indian Cress ; climbing, or low ; lvs. peltate. T. peregrmum,
Oanary-Bird. High-climbing, almost epiphytal ; 2 of the pale yel-

low petals fringed. Lvs. deeply lobed and cut. 2. Pelargonium
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(miscalled Geranium). Pet. 2-4-5. Sta. 4-5-6-7, often with attendant
staminodes. Fls. irreg., calyx spurred, sta. declinate. Pr. a regma.
Lvs. simple or comp. More than 300 spec. ; varied in If., stem, fl.

habit; often evergreen shruljs;' often fragrant; stems often fleshy.'

Cape of Good Hope
; few in Australia; 1 in Canaries ; 1 in Asia. P.

Endlieheridnum, evergreen shrub, fls. pink. Taurus Mts. P. cor-

ddtum, lvs. cordate, fls. pink, Fig. 150; P. tricolor, lvs. lance.-oblons:;,

pinnatifid ; fls. pansy-like ; Pig. 150 ; both evergreen shrubs. Cape.
Tribe 7, Pis. reg. or nearly so. Pr. a regma. Herbs, evergreen
shrubs, lvs. various. Few in Am. 1. Erodium, Stork's-Bill. Pet.

5. Sta. 5, staminodes 5. Carpel-beaks bearded, spirally coiled. 0,
Q|. herbs. Many showy spec., chiefly in Medit. States ; none in Am.
E. cicuidrium, Pin-grass. Q, low, fls. pink; lvs. pinnate. Eur.;
nat. in Tex., Cal.

;
greedily eaten by cattle. 2. Geranium, Cranb's-

BiLL. Fls. reg. Pet. 5. Sta. 10, connate at base. Carpel-beaks not
bearded. Lvs. palmate-lobed, lobes cut. Herbs, evergreen shrubs.

Many showy spec, chiefly in Medit. States. G. Robertidnum, Hjsrb
EoBERT, (2), diff"use, fls. pink. Pig. 150. Eur. ; Can. to Ky. G.
carolinidnum, ©, (2), 6'-18' high ; fls. pink ; G. maculdium, Q|.,

2°

high ; fls. purple, lvs. blotched. Can. to Gulf. G. sanguineum, Q|.,

l°high; fls. blood-red. Pr., Fig. 174. Gt. Brit. 3. Monsonia, 4.

Sarcocaulon, fleshy low shrubs, fls. showy. S. Af.
Ord. 119. Batidese.*—Founded on a monotypic plant, Batis ')nari-

tima, salt-mai-shes, W. Ind., Gulf coast of PI a. Pis. ^ 9i 4-merous
;

9 fl. achlamyd. ; infl. spicate, fleshy. Drupe, 4-seeded. Gray, pros-
trate stems 2°-3° long ; lvs. opp. , fleshy, club-shaped. Affinities ob-
scure; near Tribulus in Zygophvllacese.

Ord. 120. Zygophyllacese.-^Pet. 5-4. Sta. 10-8, rarely fewer.

Pis. reg. or irreg., red, white, yellow, blue. Peduncles 1-3. Pr. 2-
10 cocci, gynobasic ; connate or separable ; sometimes a boll. Lvs.
opp., pinnate; stipules sometimes spinescent. Herbs, Shrubs, Trees,

chiefly trop., both worlds. 17 gen. 1. Guaiacum. Fls. blue. Ova.
stipitate. Cocci 2-5. Lfts. 4-6-8. Evergreen trees, yielding the

gum Gudiac and the heavy wood Lignum-vitce. Trop. Am. Several
spec. G. officinale, 30° high. Fig. 128. G. sanctum, Holy G. 20°

high. S. Pla., W. Ind. 2. Zygophyllum. Pis. yellow, red, white.

Boll. Lfts. 2, often fleshy. Q|. herbs, or evergreen tree.^, shrubs.

Several spec. Cape of G. H., Cape Verde Islands, Levant. Z. Fabdgo,

Bkan-Capbr, QJ. herb, 4° high ; boll legume-like, used as capers.

Syria. 3. Tribulus, Caltrops. Lfts. 6 to 16. Fls, yellow, white.

Cocci 2-5, spiny. Q,-
QJ.

prostrate herbs; numerous spec, both
worlds. T. cistoides, fls. large, yellow; stems l°-2° long. S. Fla.,

W. Ind.

Ord. 121. Coriariaceae.*—Pis. SJ , c? g $ , racemed. Pet. 5, fleshy
;

sta. 10. Fr. .5-8 cocci, embraced by the accrescent petals. Shrubs,

unarmed, evergreen ; lvs. simple, opp. or whorled. Only gen. Cori-

aria. Several spec, Medit. States, trop. Asia, New Z., S. Asia.

Aflinities obscure ; near Malpighiacese.

Ord. 123. Malpighiacese. —Fls. § , J* § ? , racemed or panicled.

Pet. 5, fringed. Sta. 10 ; fil. usually connate at base. Fls. dimor-

phous ; apet. in the odd form. Fr. 3, or fewer, samaras or eocci, or

carpels connate into a drupe. Lvs. stip., usually opp.
;
petiole jointed

to the stem. Evergreen Trees, Shrubs, usually climbing ;
showy. 45
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gen., 600 spec. ; trop. Am. ; rare in Asia; rarer in Af. and Australia.
4 Tribes: Tribe 1. Style 1. Coccus or samara. Several gen. 1.

Gaudichaiidia. Fls. dimorphous. Samara. Climbers. Mex. Tribe
2. Styles 3. Samara. Numerous gen. 1. Hiraea. Tls. yellow,
white. Climbers, hoth worlds. Tribe 3. Samara; or smooth or
feathered coccus. Sev. gen. 1. Banist^ria. Samara. Pis. yellow.
Trees, shrubs. Climbing or erect. Both worlds. Tribe 4. Cocci
free or connate into a fleshy or woody drupe. Usually erect. Nu-
merous gen. 1. Malpighia. Fls. yellow or white. Drupe, edible.

Many spec. M. $accharina, Sugar-plum ; tree 80° high. Sierra
Leone. M. ^'ZdSr-a, Barbadobs Chbbet ; shrub 10° high. W. Ind.
2. Byrsonima. Fls. yellow. Drupes small. 80 spec, trees, shrubs,
trop. Am. B. lucida, shrub. S. Fla., W. Ind.

Ord. 123. Humiriacese.—Fls. g, reg., white, cymose. Pet. 5.

Sta. 10-20- 00, more or less connate at base; connective produced,
fleshy. Ova.' free, 5-6-7-celled. Fr. a drupe. Lvs. simple, alt., ex-
stip. Trees, Shrubs, usually balsamiferous. 4 gen., 20 spec. 1. Au-
brya, trop. W. Af. 2. Saccogldttis, 3. Vantanea, 4. Humiriutn,

. Guiana, Brazil. Humirium yields the fragrant Umiri balsam. H.
balsamiferum. 40° high; sta., Fig. 168, E.

Ord. 124. Linaceae.—Fls. SJ,reg.,in raceme, panicle, spike, hd.,

fascicle. Pet. 5-4, rarely 6. Sta. 5-4, with as many staminodes ; or
twice or thrice the number of pet. Boll, drupe. Lvs. simple, alt. or

opp. Herbs, Shrubs, Trees, both worlds. About 12 gen. 4 Tribes.

Tribe 1. Boll. Sta. twice or more than twice the number 6f pet.

Several gen. 1. Ixon4nthes. Pet. 5-6. Trees, shrubs, trop. B. Asia.

Tribe 2. Drupe. Sta. twice the number of pet. 1. Erythroxylon.
Pet. 5. Trees, shrubs, 70 spec. W. Ind., S. Am. E. Coca, shrub 8°

high ; fls. white. Lvs. furnish Cocaine. Pacific coast, S. Am.
Tribe 3. Drupe. Sta twice or thrice the number of pet. 1. Hugonia.
Pet. 5. Shrubs. ' Ind. H. M^stax, i-ts. violet-scented. Tribe 4.

Boll ; rarely indehisc. and 1-seeded. Sta. often with staminodes. Per-
fect sta. as many as pet. 4 gen. 1. Linum. Herbs, small shrubs.

Pet. 5. Fls. panicled, corymbed, fugacious
;
of various colors. Many

spec, temp, regions. L. usiiatissimum, 0, erect; fls. blue, lvs. linear.

Stems furnish Flax; sds. are Linseed. Egypt, Asia.

Subdivision 3. Thalainifl6rse.—Torus usually a. Thalamus (that

is, with all its floral parts free and distinct, as it were, in a common
bridal-chamber), rarely changed into a disk, gynophore, or gonophore.
Sta. often indef., sometimes monadelph. Pet. 1-2- oo -seriate.

Mallow Alliance.—Fls. rarely irreg. Sepals 5-3, rarely 2-4, free or

connate. Pet. 5-2-4 or 0. Sta. usually oo and monadelph. or poly-

adelph. Ova. 3-co -celled, rarely 1 carpel. Ov. in inner angles of

cells. Lvs. alt., usually stip. Trees, Shrubs, Herbs, usually muci-
laginous. 125. Tili^cese. 126. Sterculiacese. 127. Malvaceae.

Ord. 125. Tili^cese.—Fls. reg., g, rarely imperfect; pet. 4-5-0.

Fls. sol., or in small cymes, corymbs, panicles. Lvs. simple. Trees,

Shrubs, Herbs 40 gen., 330 spec, temp, and trop. regions, both
worlds. 7 Tribes, distinctions various. Tribe 1. 4 gen., 57 spec,

both worlds. 1. Elaeocirpus. Drupe, often edible. Pet. 5, dentate

or fimbriate ; fls. racemed. Lofty evergreen trees or shrubs. 50 spec,

Ind., Java, Australia, New Z. Tribe 2, 4 gen., 40 spec, both worlds.

1. Sloanea. Boll woody, bristly, often large ; dehisc Fls. small,
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white or green ; raceuied, panicled. Ev. or decid. treei, 100° high. 30
spec, trop. Am. Tribe 3. 4 gen., 7-8 spec, both worlds. 1. Prockia.
Berry small, dry. Pet. ; fls. sometimes unisexual ; small, racemed,
fragrant. 2 or 3 spec, ev-. shrubs, trop., both worlds. P. Orucis (Kel-
lettia odordta), W. Ind., Panama. Tribe 4. 2 gen., 7 spec, Af.,

Am. 1. Apeiba. Boll woody, bristly; fls. yellow, racemed. 5 spec,
ev. trees, shrubs. Mex., W. Ind., trop. S. Am. Tribe 5. 12 gen.,

80 spec, both worlds. 1. Tilia, Lime, Linden. Boll small, nut-like,

1-2-seeded. Pet. 5. . Fls. small, yellow, fragrant, oymose
;
peduncle

with a long bract. Decid. trees, 100° high ; Ivs. cordate, inequilateral.

8 species. N. hemisphere. T. europaea, Bur. ; bark (called Bast, Bass)

fibrous ; made into mats, etc. Pig. 117. T. americarea, Lin, Linden,
Lime. Lvs. smooth. 60°-80° high. Can. to G-a. T. alba (hetero-

phglla), lvs. large, canescent beneath. 50°-90° high. Mts., Penn. to

Ky., S. to Gulf. 2. Cdrchorus. Boll siliquose or oblong. Pet. 5. Pis.

small, yellow, sol. or clustered. 35 spec, evergreen shrubs, herbs;

tropics, both worlds. C. capsuldris, C. olitorius, 0, 10°-12° high,

yielding Jute fibre. Asia. C. siliqubsus, 2°-3° high. W. Ind.,

Mobile, New Orleans. Tribe 6. 7 gen., 132 spec, both worlds. 1.

Triumfetta. Shrubs, herbs, 40 spec. Trop. Am. 2. Grewia. Small
ev. trees, shrubs, wood valuable. 80 spec. Asia, Malaysia, Af. Tribe
7. 7 gen. , 10 spec. , ev. trees : 1. Cardodiptera, Cuba ; 2. Berrya, trop.

Asia; 3. Christiana, trop. Af. ; 4. Pityrdnthe, Ceylon ; S. Diplodiscus,
Philippines, aremonotypic ev. trees. 6. Pentace, 2 spec, one Malacca,
one Java. 7. Brownlbwia, 3 spec, fine trees; lvs. like Tilia, but 1°

long. E. Ind.

Ord. 126. Sterculiaceae.—Pis. reg., § or unisexual, often large,

showy. Infl. various. Pet. 5-4-3-0. St a. 5-4-3 or multiple; often

with staminodes ; monadelph. into a column, rarely free. Ova. 1-3-

5-10-12-carpelled ; carpels sometimes winged, or twisted together. Fr.

dry or fleshy; boll, or follicles, or cocci. Lvs. simple or digitate.

Trees, Shrubs, or climbing Herbs; wood soft. 43 gen., 520 spec,

trop. and sub-trop. regions, both worlds; chiefly S. Af., Australia. 7

Tribes

:

Tribe 1. SJ . Pet. or scale-like. Calyx petaloid. Carpels free

;

or boll. 9 gen., 64 spec, Australia; 2 anomalous gen., Am. 1.

Lasiopetalum. Sta. monadelph. or free; fls. woolly. 25 spec, low
ev. shrubs. Australia. American gen., monolypic ; apetalous

;

placed by Bentham and Hooker in Malvdcece ; 2. Fremontia caHfdr-

nica. pis. large, yellow, sol. Calyx 5-lobed, bell-shaped, persist.

Sta. 5, monadelph. in a cup. Boll of 5 woody, few-seeded carpels

separating when ripe. Shrub fig-like, 6°-10° high ; lvs. 5-7-lobed,

bark mucilaginous. Cal. 3. Cheirostemon platanoides. Hand
Flower. Fls. large, 2' long, rusty red. Calyx deeply 5-fid, leathery.

Sta. 5, monadelph. one-third of their length (4 inches), bright red,

resembling long-nailed fingers or claws. Style clavate. Boll 5-cor-

nered; dehisc Lvs. plane-like, 5' wide. Ev. tree, 30°-40° high,

making forests in Guatemala. Bare in Mex. Held sacred by Aztecs.

Tribe 2. g. Pet. 5, concave or hooded, often produced. Boll. 9

gen., 94 spec, both worlds. 1. BuettnSria. % herbs, climbing ev.

shrubs. 45 spec, trop. Asia, Af., Am. 2. Theobroma. Small ev.

trees ; fls. adventitious, sol. or clustered
;
boll large, 5-10-grooved, oo-

seeded, fleshy, indehisc. ; sds. large ; cotyledons ground are the Choco-

12
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late of oommeroe. Perispprra 0. 8 spec, trop. Am. T. Cacao, finest
spec. Pig. 135. 3. Ayfenia. Anth. 3-locular. Pis. small, sol. oi'

clustered. Small shrubs, herbs. 8 spec, trop. Am. A. pusiUa, %
prostrate, 6'-12' lona; ; fls. sol., purple; bolI-S-lobed, S-seeded, deliisc
W. Ind., S Fla. Tribe 3. g. Pet. 5, linear, marcescent. Boll. 1.

Waltheria. 16 spec, shrubs, herbs, widely distributed. W. ameri-
cana, shrub, 2°-3° high ; fls. small, yellow, in hds. or spikes. Lvs.
oblong. S. Fla. 2. Melbchia. Fls. small, purple or white. Herbs,
shrubs, small trees. 50 spec, both worlds. 3. Herm^nnia, fls. yel-
low, orange, red, panicled, racemed, fragrant. 77 spec, herbs, shrubs,
Af, Asia; Sin Mex., Tex. Tribe 4. Pet. 5. Sta. 10-40. Boll. 7
gen., 52 spec. Trees, shrubs, Asia, Af., Australia. 1, Dombeya,
showy, ev. small trees, shrubs ; fls. white, rose, cymose, umbelled. 24
spec, Af., Masearenes. Tribe 5. g. Pet. 5. Sta. oo. Boll. 1
gen. Eriolaena. Pis. large, yellow, panicled Ev. trees, shrubs, 7
spec. E. Ind. Tribe 6. g . Pet. 5. Sta. 5-15. Boll with 5 car-
pels, or carpels free. 6 gen., 55 spec, trees, shrubs, both worlds. 1.

Helicteres, fls. white, yellow, purple. Carpels twisted, together,
sometimes 2' long. 25 spec. , ev. shrubs, both worlds. Tribe 7. (^ $

,

J* § ?. Pet. 0. Calyx often colored. Eipe carpels free. 5 gen.,
62 spec, trees, both worlds. 1. Heritiera, Lookiitg-glass Tree.

,

Pine pyramidal ev. trees ; fls. small, red, panicled ; lvs. large, silvery
canescent beneath, shining like mirrors ; trop. Asia, Af. ; cult, in W.
Ind. 2. Stercdlia. Fls. showy, panicled, scarlet, purple, white, yel-

low, green. Ev. trees, 50 spec ; Asia, few in Af. and trop. Am. S.
Imra, fls. green, S. Am. S. (Delab6chea) rupestris, Bottlb Trkb

;

trunk swollen, barrel-shaped. Australia.

Ord. 127. Malvaceae.—Pis. reg., g , rarely (^ ?, usually oalycu-
late ; infl. various. Pet. 5-3-4 ; claws often adnate to staminal tube.

Sta. monadelph. into a tube, its dilated base enclosing the ova. ; fila.

5 or 00 ; anth. 1-celled. Style entire, or branches as many as ova-cells.

Ova. 3-4-5 or more carpels whorled around a central axis. Pr. a boll,

or of several dry or fleshy carpels or cocci. Sds. often hairy ; rarely

pulpy. Herbs, Shrubs, Tr-ees, often mucilaginous; wood soft, light.

Lvs. simple, usually palminerved or palmilobed. About 57 gen., 700

spec, both worlds. 4 Tribes :

Tribe 1, Boll. Sds. often clothed with long silky hairs. Trees,

usually ev., often lofty. 18 gen., 60 spec, tropics, both worlds. 1.

Diirio zibethinus, monotypic. Pet. 5, fls. small, yellow. Boll, called

DUrion, large, berry-like, indehisc ; rind hard, muricate; pulp edible,

delicious, but ill-scented. Ev. tree, 80° high. Lvs. simple. Malaysia.

2. B6mbax, Silk-ootton Tree. Pis. large, adventitious. Pet. 5.

Ev. trees ; lvs. simple. 10 spec ; 1 in Asia ; 9 in S. Am. ; one of

'

which, B. Munguba, fr. red, 8' long, 4' wide, tree 80°-100° high, Ama-
zon Kiver, S. Am., is found also on Eio Negro, W. Af. 8. Adan-
sonia. Pet. 5. Pis. large, sol., white, 6' in diam., pendulous, fra-

grant. Boll indehisc, large; rind woody, sds. embedded in edible

pulp. Lvs. digitate. Immense trees, 70°-100° high, 80°-100° in cir-

cumference, 2 spec ; A. digiidta, Baobab. Boll 12''-18' long, called

Monkey-Bread. Peduncle 14' long. Af., in many parts. A. Oregbrii,

boll smaller
;
peduncle short. N. Australia. Tribe 2. Boll. Styles

as many as ova.-cells. 11 gen., 185 spec, both worlds. 1, Gossypium,
Cotton, Pet. 5. Pis. calyculate, large, sol., yellow, pink, purple.
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Boll 3-5-celled, dehisc. ; sds. clothed with Cotton; also edible, and
furnishing a fine oil for salads or for lamps. 3 original spec. ; many
so-culled spec, are mere varieties. %, rarely Q ; or shrubs. Trop.
Asia and Am. G. tricuspiddtum, %. E. Ind. i'ig. 10. G. arboreum,
ev. small tree; cotton yellow; staple short, of no value. E. Ind. G.
religibsum, Nankeen C. Cotton yellow, E. Ind., China. G. herba-
ceum, staple short. E. Ind. The G. herbdceum, or Short Staple,
Upland C. (Q) of U. S. is a variety of G. barbadense, Sba-Islanu,
Long-Staple C, Q|., W. Ind. Sd., Fig. 194; sd. hair. Pig. 216. G.
peruvidnum, S. Am. 2. Hibiscus, Kose-Mallow. Pet. 5. Pis.

calyculate, large, sol., showy. Shrubs, trees, often ev. .1-30 spec,
both worlds. H. esculentus, Okra, Gumbo. Boll long, mucilaginous,
edible when unripe. E. Ind. H. splendens, ev. shrub, fls. pinlc

; New
Holl. H. syrlacus, decid. shrub, miscalled Althaea; 12° high, fls. of
various colors ; H. Rosa-sinensis, ev. tree, 30° high

;
fls. large, usually

scarlet; E. Ind. H. aculedius, ts. yeWow ; H. grandiflbrus, H. Mos-
cheutos, fls. rose or white; H. miliidris, fls. flesh-color; H. coecineus,

fls. bright red, are Q|. tall, Am. spec, ranging from Penn. to 111., S. to

Gulf. 3. Kosteletzkya. Pis, calyculate, large, panicled, rosy or yel-

low. Q|. herbs, shrubs, 5-6 spec, trop. Am. K. virginica,
QJ.,

2°-4°

high, fls. rosy, purple. Va. to Gulf.

Tribe 3. Styles 10. Carpels 5, separating from axis. 5 gen., 80
spec, both world:!. 1, Malvaviscus. Pis. large, calyculate, crimson.
P'r. baccate, red or yellow. Ev. shrubs, 6 spec, W. Ind., Mex. M.
Drummondi, fr. scarlet. Tex. Z. Pavonia, fls. scarlet, red. Ev.
shrubs, Q|. herbs, 70 spec, both worlds. Tribe 4. Styles = ova. -cells.

Carpels 5-oo, usually separating from axis. 25 gen., 355 spec, both
worlds. 1. Modiola. Carpels 5-15; fls. calyculate, small, red. Pros-
trate herbs, Q, QJ..

Many .spec closely alike, trop. Am. (S. Af ?)

M. mulUfida, Va. to Gulf. Calyculus : 2. Abutilon. Carpels 5-15,

divergent at apex. Q|. herbs, shrubs ; 70 spec, both worlds. A.
stridtum, tall shrub, fls. orange or white, veined, pend. Brazil. A.
Avlcennce, Velvet A. 0, 3°-5° high ; fls. small, yellow ; Ivs. large,

cordate, velutinous. S. States. 3. Sida. Carpels of A., but 1-seeded.

Q(. herbs, shrubs. 80 spec, both worlds. S. ^apaea^ Q|-, 7° liig'h;

fls. small, white, corymbose ; Ivs. 5-cleft. Va. to Gulf. 4. Napaea.
Near S., but fls.

(^J* $; Ivs. large, 5-7-parted. N. dimca, monotypic
Penn., Va., W. Calyculate: 5. Callirhoe (calyculus sometimes 0).

Carpels beaked; fls. large, crimson, mauve, rose, white. 0, Q|.,
2°-7°

high. 7 spec, Tenn., N. C. to Gulf; Nebraska, Wis., to Tex. 6.

M41va, Mallow. Carpels beakless; fls. often large, showy. 0,Q|.;
habits various ; 16 spec, both worlds. M. vlfcea, Q|., 2°-4° high

;
fls.

showy, racemed. PoUen-gr., Pig. 4, 5; fl.. Pig. 134. Eur. M. syl-

vestris, Mauve M. Fls. rich red-purple (mauve). Q|., 4° high. Fr.,

Pig. 174, D, C. M. crispa, Curled M. 0, 4°-6° high ; Ivs. lobed

and crisped. Syria. M. rotundifblia. Cheese M. 0, Qj., prostrate,

Ivs. and fls. small ; fr. depressed, like a flat cheese. Fl.-organs,

Pig. 182. Eur., Asia, Egypt. Nat. in Am. 6. Lavatera. Q|., fls.

showy; 18 species, Eur., "W. Asia. 7. Althaea. 0, (5), Q|., fls. showy.

12 species, both worlds. A. rhsea, Hollyhock, (g), tall, hairy;

many varieties, China. A. officinalis, Marsh Mallow, rt.
QJ.,

stems 3°-4° high, woolly ; fls. large, purple. Eur.
;
nat. in N. Eng.

Carpels <x>, congested: 8. M41ope. Q, fls. showy; 3 species, N.
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Af.
,
9. Kitaibelia viiifblin, monotypic; %, 5° high; fls. white.

Hungary.
Mingosteen Alliance.—Fls. § . Sep. and pet. each usually 4-5.

Sta. usually oo. Ova. 3- oo -celled, rarely 2-celled or of 1 carpel.
Placentas on inner angles of cells. 128. Chlenacese. 129. Diptero-
carpese. 130. Camelliaces. 131. Guttiferse. 132. Hypericaceae.
133. Elatinacese. 134. Podostetnacese.

Ord. 128. Chlenaceae. Cloak-Flowers, g. Sep. 3. Pet.
5-6. Sta. 10- 00, inserted within a cup. Ova. 8-eelled, cells 2- oo -

ovuled. Boll 3-valved, or by arrest 1-celled, 1-seeded. Pis. with
large calyoulus or involucel ; cymose or panicled, showy

; Ivs. simple,
alt.

;
stip. or caducous. Elegant ev. Trees, Shrubs, Madagascar. 4

gen., 8 spec. 1. Rhodolaena altivola, monotypic; high-climbing;
pet. 6 ; fls. large, purple. 2. Schizolaena. Pet. 5 ; fls. often adven-
titious. Small trees, 3 species. 3. Leptolaena multiflbra, monotypic.
Pet. 5 ; calyculus fleshy. Small tree. 4. Sarcolaena. Pet. 5 ; calyc-
ulus fleshy. Shrubs, 3 spec.

Ord. 129. Dipterocarpese.—Fls. § , reg., panicled, often fragrant.
Calyx accrescent. Pet. 5, distinct or connate at base. Sta. 10- oo.

Ova. 3- rarely 2-1-celled. Fr. free or rarely adnate partly to calyx

;

1- rarely 2-seeded, indehisc, or 3-valved. Lvs. simple, alt., penni-
nerved. G-igantic, resinous, fragrant, ev. Trees or Shrubs, rarely
climbing. Damp, hot woods, Ind., Malaysia, Af 12 gen., 112 spec.

1. Shorea, timber trees ; fls. yellow, fragrant. 25 spec. S. robusta,
Sal, Saul T. 120° high. Ind. 2. VStica. Trees yielding Indian
Copal; timber also valuable. 75 spec. Ind. 3. Dipterocarpus. 2
of the 5 sepals long and wing-like in fr. Fls. large, white or pink,
fragrant. Lofty trees; resin and wood valuable. 25 spec. E. Ind.,

Malaysia. 4. DryobManops Camphora, monotypK ; tree 130° high,
trunk with gigantic buttresses

;
yields Borneo Camphor, the finest

known. Lesson XXXII., 401. Fls. very fragrant; wood valuable.

Sumatra, Borneo, Java. S. Ancistrocladus. Climbing shrubs. 6

spec, trop. Asia, Af.

Ord. 130. Camelliaceae.—Fls. g , rarely diclinous ; reg.
;
peduncle

jointed at base, brai'teate or not; fls. usually large, handsome; sol.,

fascicled, racemed, panicled. Pet. 5, rarely 2-4-6-9-ao ; distinct or

connate at base ; contorted in Tribe 1 ; imb. in the other Tribes. Sta.

usually CD, distinct or variously coherent, sometimes epipetalous. Ova.
2-3-4-5-celled. Fr. various. Perisperm present or 0. Sds. some-
times winged. Trees, Shrubs, chiefly tropical

;
juice watery ; resinous

;

mucilaginous. Both worlds. 33 gen., 260 spec. 6 Tribes. Lvs.

simple, except in Tribe,6_.

Tribe 1. Pet. contorted. Boll dehisc. Erect ev. trees, rarely

shrubs. Fls. in term, panicles or axil, racemes. 7 gen., 41 spec,
chiefly Am. 1. Kielmeyera. Pet. 5-6. Small ev. trees, 15 spec.

;

fls. white or pink. Brazil. 2. Caraipa. Pet. 5. Fls. white, fra-

grant. 8 spec, trees balsamiferous ; trop. Am. 3. Bonnetia. Pet.

5. Fls. white, fragrant. 5 spec, small trees. Brazil, Peru. Tribe
2. Boll, dehisc. Trees or shrubs, erect, usually ev. 10 gen., 53 spec,

both worlds. 1. Thea (Camellia, Bentham and Hooker). Pet. 5-7-

8. Fls, white or pink, fragrant. Boll 3-celled. Ev. shi-ubs or small

trees; 5 spec, Ind., China, Japan. T. sinensis, lvs. are the Tea of

commerce. Fig. 78. All the varieties of Tea are differently prepared



EXOGENS. 137

Ivs.—Green, Black, Oolong, etc P^koe (Pay-ko, or Pee-ko) is made
from the tenderest Ivs. of 3-year-old plants gathered just after flower-
ing. Orange Pekoe has thefls. of Osmanthus {plea) frdgrans added

;

Flowering Ghu-lan, or Cowslip Pekoe, has the fls. of Chlordnthus incon-
spicuus (Chu-lan) added. 2. Camellia. Near last, but sepals oo ; boll
5-celled ; fis. usually scentless, large, white or colored. Ev. shrubs.
13 spec., many varieties. Ind., China, Japan, Malaysia. C. reticu-

lata, fls. red, Q'-T in diam. Hong-Kong. C. Samnqua, fls. small,
white ; Ivs. tea-scented. Japan, China. 3. Gordonia. Pet. 5, con-
nate at base

; sep. 5 ; both silky. Sta. oo, yellow. Boll 4-5-valved.
Pis. large, sol., white, or cream-colored. Shrubs, trees, usually ev.

10 spec, trop. Am., trop. and suhtrop. Asia. G. Lasidnt/ms, Lob-
lolly Bay. Pis. 2' in diam., cream-colored. Sta. pentadelphous.
Ev. tree, B0°-60° high ; swamps, Va. to Pla., W. to La. G. puhescens.

Fls. 3' in diam., white. Sta. distinct, epipetalous. Decid. tree, 30°-
50° high ; fls. fragrant. Pla. to La. 4. Stuartia. Pet. 5-6, connate
at base, crenulate ; sep. 5-U ; both silky. Sta. oo, oo-seriate, epipet-
alous. Boll 5-valved. Fls. large. Decid. shrubs ; 3 spec.— 1 Japan,
2 N. Am. S. virginica, pet. and sep. 5; styles connate; sta. purple.
Fls. 2'-3' in diam. 8°-12° high, woods, N. C. to Pla. and La. S.
penidgyna, similar, but styles distinct; pet. 5-6; sta. longer, white;
fl. larerer. Mts., Ky. to Ga.

Tribe 3. Pr. usually pulpy (berry), raroly subdehisc ; sds. oo,

small. E v., trees or erect or climbing shrubs. Ped. many-flowered.
3 lovely gen., 70 spec. 1. Stachyiirus. Fls. •4-parted, small, spicate

;

sta. def. 2 spec ; trees, shrubs, Himalayas, Japan. S. pruecox, fls.

pink, Japan. 2. Sauraija, near last; but pet. 5, sta. oo, fls. panicled
or cymose ; white, yellow, red. 60 spec. ; trees, shrubs, trop. Asia
and Am. S. specidbilis, fls. white, Mex. S. (Draytonia) rubicunda,
Ivs. reddish, fls. red. Tree 50° high, Feejee Islands. 3. Actinidia.
Fls. diclinous, corymbose

;
berries showy. 8 spec, climbers ; Himal-

ayas, China, Japan. Tribe 4. Fr. rarely dehisc ; sds. usually few.

Ped. l-flowered. Ev. trees, shrubs. 8 gen., 83 spec, both worlds. 1.

Eiirya. Pis. diclinous, small, white, fascicled ; berries small. Ev.
shrubs, small trees; 30 spec Ind., China, adjacent islands, Peejee

Islands. 2. Ternstroemia. Pet. 5, connate ; sep. 5 ; sta. oo. Pis.

white, red, purple. Showy trees, shrubs; 25 spec, trop. Asia, Am.
Tribe S. Pet. and sep. 2-3-5-6, distinct or connate ; sta. 2-3-5-6 or

more, free or connate, sometimes epipetalous. Pr. indehisc, or open-
ing at top. Pis. umbelled, racemed, spiked. Ev. trees, shrubs, erect,

climbing or epiphytal; trop. Am. 3 gen., 24 spec 1. Norantea.
Pet. 5, sep. 5, fls. racemed, purple, white, violet. 8 spec, epiphytal

orscandent; rarely erect trees. 2. Marcgravia. Pet. connate into a

cap circumscissile at base ; sta. oo, or more than 12. Pis. umbelled,

racemed, white or green. 8 spec, large climbers or creepers, almost

epiphytal. 3. Ruyschia. Pet. 5, connate at base ; sta 5. Pis. in

long, terminal raceme.=. 8 spec, climbing, epiphytal. R. clusioefblia,

fls. purple. W. Ind. Tribe 6. Pet. imb., distinct or connate. Sta.

00. Fls. racemed. Ova. cells 1-ovuled. Perisperm or scant. Bad.

very large, bent or coiled ; cotyledons minute. Pr. indehisc. Lvs.

digitate. Large, often lofty, ev. trees ; wood valuable. S. Am. 2

gen., 11 spec. 1. Anthodiscus. Lvs 3-foliolate, alt. or opp. Pet.

5, coherent. Ova. many-celled. Pis. racemed. 3 spec, trees, shrubs.

12*



138 ANGIOSPERMJE.

Guiana. 2. Caryocsir (or Cary6car). Pet. 5-8, distinct. Sta. »,
polyadelph., often 4800 in a single fl. ; fl. very large. Fr. (boll) large,

woody, 4-eelled. Sds. large, oily. 8 spec., large trees, trop. S. Am.
C.bwtyrbsum (Pekea), Butter-nut Tkee. Pis. white; sds. large,

edible. Lfts. 5. Smb., Pig. 190. Guiana. C. nueiferum (Rhiz6-
bolus). Cream-nut T. Pis. and boll both immense, crimson-brown.
Sds. very large, delicious. Lfts. 3. Tree 100° high. Guiana.

Ord. 131. Guttiferae.—Pis. reg., J> g ^-d" $ or SJ ; infl. various.
Pet. 4-2-6, rarely more ; fls. white, red, yellow, fragrant. Sta. oo,

rarely def. ; free or connate, mon- polyadelph. ; often with staminodes.
Ova. 2-many- rarely 1-celled. Stig. = cells ; sessile on a single style,

or distinct on sepa. styles. Boll, drupe, berry. Perisperm 0. Sds.

large, often arillate or strophiolate. Kad. often large, cotyl. minute or
0. Bv. Trees, Shrubs, sometimes climbing, epiphytal. Juice resinous,
green or yellow; wood valuable. Lvs. simple, opp., rarely whorled;
usually exstip. 24 gen., 230 spec, hot, damp tropics, both worlds. 5
Tribes :

Tribe 1. Cotvl. distinct, fleshy. Only gen. Quiina. Trees, shrubs,
12 spec, trop. Am. Tribe 2. Cotyl. fleshy, conferruminate ; 4 gen

,

37 spec, both worlds. 1. Mammea, 5 spec, trees; Asia, Af., Am.
Drupe large, edible, called Mammee Apple. M. ameriedna, 60°'high

;

fls. white, showy. Drupe yellow, 8' in diam. ; sds. 4, as large as a
hen's egg. "W. Ind. M. aA^cana, similar, 40° high. Af.' Tribe 3.

Cotyl. or minute. 4 gen'., 62 spec, both worlds, chiefly Af , Asia.

1. Garcinia, trees yielding Gamboge ; fls. 4-merous ; drupe often

edible. 36 spec , Asia, Af. G. morella (Hebradendron gambogiovies)
yields the finest gamboge. Fig. 169. Ceylon, Siam. G. Mangostdna,
fls. dull red, ly in diam. Drupe—called Mangosteen—large, red-

brown ; rind thick
;
pulp white, delicious. Malaysia. Tribe 4. Cotyl.

0. 5 gen., 13 spec, both worlds. 1. Symphonla, trees, shrubs ; 6 spec
;

'

5, Madagascar ; 1, trop Am. Tribe S. Emb. fleshy; cotyl. minute
at apex. 10 gen., 109 spec, trees, shrubs, trop. Am. ; often epiphytal,

scandent. 1. Tovomita, 20 spec. ; 8. Chrysochlamys, 12 spec ; 3,

Havetia, monotypic ; 4, Clusia ; fls. large, showy
;
pet. 4-8 ; Doll dry

or fleshy, dehisc 60 spec, ti-ees, shrubs, often parasitic ; sending down
rt.-supports liiie the Banyan. C. Galaciodendron, a Cow-tree of Ven-
ezuela, yields a flne milk. C. alba, C. rosea, C. fldva, resinous trees,

with fine large fls. W. Ind. C. Jlava extends to S. Pla.

Ord. 132. Hypericacese.—Fls. reg., § . Panicle or cyme. Pet.

4-5 or more. Sta. usually oo, variously united or distinct. Ova. of
8-5-1 carpels ; styles as many. Boll, berry. Herbs, Shrubs, Trees.

Juice resinous or limpid. Lvs. simple, opp., rarely whorled; exstip.

8 gen., 210 spec, both worlds. 3 Tribes; types given: Tribe 1. 4

gen., 29 spec, Af., Am. 1. Vismia. Pet. 4-5. Sta. oo. Berry 5-

celled. Fls. yellow or green. Ev. trees, .shrubs, 20 spec, chiefly trop.

Am. ; 4, Af. Most of the Am. species yield gamboge. Tribe 2. 2

gen., 13 spec. 1. Cratdxylon. Pet. 5. Sta. 3-5-adeiph. Pis. white,

chocolate, red. Boll 3-celled ; sds. alate. Ev. shrubs, small trees, 12

spec, trop. Am., Malaysia. Tribe 3. 2 gen., 165 spec, both worlds.

1. Ascyrum, St. Pbtek's-wort. Pet. 4. Sta. oo, polyadelph. Boll

1-celled. Pis. large, yellow, sol. or in 3s. Small shrubs, usually ev.

5 spec, Am. ; N. J. to N. Granada. A. stdns, N. J., S. A. Crux-
Andreae, St. Andrew's-Cross. Spreading. N. Y. to Gulf. 2. Hy-
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pericum, St. John's-woet. Pet. 5. Sta. oo, 3-5-adelph. ; rarely
few Kls. yellow, cymose or sol. Boll, rarely fleshy. 160 spec,

QJ.
herbs, shrubs, often ev. and resinous, widely distributed, both worlds.
Numerous in U. S. H. mutilum, boll 1-celled

; Q, low ; H. corym-
bosum, %, 2° high, boll 3-celled ; N. Eng. to N. C, W. H. aureum,
ev., 2° high, fls. sol., 2' wide, river-banks near mts. Ga., Tenn. H.
pyramiddtum, %, 2°-4° high, boll 5-oeUed, N. and W. H. (Elodea)
virginicum, l°-2° high; Qj. ; marshes; fls. rose- or flesh-colored, clus-
tered

; H. petioldtum, similar, 2° high. Both common.
Ord. 133. Elatinaceae. Watek-Peppers.—Pis. g, 2-3-4-5-

merous, iso- diplostemonous, minute. Boll oo-seeded. Lvs. opp.
Small Herbs or Undershrubs, stems creeping or spreading ; often

acrid. Ditches, submerged shores, both worlds. 2 gen., 20 spec. 1.

Bergia, Water-fire. 14 spec. E. Ind., Java, Cape G. H. 2.

Elatine, Watbrwoet. 6 spec , both worlds. E. hexandra, pet. 3,

sta. 6. E. Hydropiper, pet. 4, sta. 8 ; Eur. E. americdna, Mud
PtfESLANB

; fls. 2-3-merous. U. S.

Ord. 134. Podostemaceae.—Pis. g or diclinous. Perianth 0, or
3-lobed, niarcescent. Sta. 1 or more or oo, monadelph. or free ; stami-
nodes present or 0. Ova. and boll 1-3-celled, oo-seeded. Infl. various.
Water-plants, with distinct simple or branched stem and lvs., or with
all these confluent into fronds ; often resembling Algse and Hepaticie.
21 gen., 120 spec, islands of E. Af , but chiefly in S. Am. ; one spec
reaching TJ. S. 4 Tribes: Tribe 1. Fls. J> ?. Perianth 0. Ova.
1-celled; carpels 2. Only gen. Hydrostachys. 9 spec, Af., Mada-
gascar. Tribe 8. Pis. §. 9 gen., 48 spec, both worlds. 1. Podo-
stemon. Khiz. various ; often reduced to a disk-like process. Sta. 2.

20 spec, both worlds. P. ceratophpUus, lvs. horny, lobes linear. Bot-
toms of streams, TJ. S. Tribes. Pis. ^. 9 gen., 52 spec. 1. Api-
nagia, 16 spec. ; 2, Ligea, 13 spec ; trop. Am. Tribe 4. Pis. g . 2
gen., 11 spec. 1. Terniola, 7 spec. ; trop. Asia. 2. Tristicha, 4 spec.

;

trop. Am., Af.

Pink Alliance.—Pis. reg., usually §. Sep. 2-3-4-5, rarely 6,

free or connate. Pet. usually as many, or 0. Sta. as many, or
twice as many, rarely fewer or more. Ova. 1-celled or imperfectly

2-3-4-5-celled
;

placenta central, free, rarely parietal. Emb. usu-
ally curved. .Perisperm floury, or rarely fleshy ; rarely 0. 135.

Tamariscineae. 136. Portulacacese. 137. Caryophyllaceae. 138.

Frankeniaceae.
Ord. 135. Tamariscinese —Pis. reg. Pet. 5, pink, red, or white,

iso- diplostdmonous ; fila. usually connate at base. Boll l-sev.-celled
;

sds. hairy. Perisperm present or 0. Lvs. simple, rather fleshy, usu-

ally small ; alt., exstip. Shrubs, small Trees. 5 gen., 40 spec, both
worlds. Loving sands and open spaces. 3 Tribes : Tribe 1. Pet. 5,

connate into a tube. Sds. flattened, bordered with long hairs, or alate.

Only gen. Fouquiera. 3 spec, shrubs. Mex. F. splendens, 5°-15°

high ; branches reduced to spines, with lvs. sol. or fascicled in their

axils. Stem wand-like, crowned with a mass of large, bright-scarlet

fls. in panicles. Arizona, Mex. Tribe 2. Pet. distinct. Sds. hairy.

2 gen., 11 spec. Small shrubs. 1. Reaumiiria. Pis. sol , showy.

Lvs. small. 10 spec, Levant, salt plains, Asia. 2. Holol4chne,

monotypic. Cent. Asia. Tribe 3. Pet. almost or quite distinct.

Pis. spiked or panicled. 2 gen., 55 spec 1. Myricaria. Ev. shrubs.
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4 spec, Eur., Caucasus. M. germdnica, 8° high, Ivs. narrow, flat ; fls.

pink, spicate. Eur. 2, Tamarix (Myrica of the Greeks). Lvs. and
fls. minute; fls. in large, showy, panicled spikes. Small spreading ev.

or decid. trees or shrubs. 20 spec. Medit. States, Asia. T. gallica,

decid. tree, fls. pale pink. Eig. 119. S. Eur. T. orientdlis, ev., 2-5°

high, fls. pink, E. Ind. T. mannifera, secretes a saccharine matter
(caused by the puncture of an insect) believed by some to be the Manna
of the Israelites. Mt, Sinai, Arabia. Many varieties.

Ord. 136. Portulacaceae.—Pis. g . Sepals 2, or calyx 2-partite or

2-3-tid. Pet. 5-4-3, hypog. or epig., distinct or connate. Sta. fewer
or more than sep., alone or bundled, often connate at base. Ova.
1-celled. Boll 2-3-4-5-valved (pyxidium in Portulaca) ; few-sev.- oc -

seeded.. Emb. peripheric. Perisperm mealy. Lvs. alt. or opp.,

simple, various ; often linear, spatulate ; fleshy ; sometimes slip. Suc-
culent herbs, low, spreading; rarely ev. 15 gen., 125 spec, both
worlds. 1. Portulaca. Q, Q|., rarely ev. Pis. usually large, showy,
of various colors, ephemeral, opening only in sunshine. 16 spec,
both worlds, chiefly Am. P. olerdcea, P0BSlane. Fls. small, pale

yellow. Q, Eur. ; nat. in TJ. S. Used as a pot-herb and in salads.

P.pilosa, fls. large, pink. 0, S. U. S., S. Am. P. grandiflora, Qj.,

rt. tuberous ; fls. large, of various colors. S. Am. 2. Montia, mono-
typic. Pet. connate. Small aquatics ; fls. minute. M. fonidna,
Watbu-Blinks ; widely distributed ; common in Gt. Brit. 3. Clay-
tonia, Spring Beauty. or Q|., with tuberous or fleshy rts. Pis.

small, pink or white, veined, racemed. 20 spec. Am. C. virginica,

01, fls. pink; lvs. linear; C. carolinidna , similar, but smaller; lvs.

broader. U. S. 4. Talinum. ©, Q|.; fls. pink, white, yellow, usu-

ally cymose. 11 spec. Am. T. ^ereii/'dZtMrn, Qj., fls. pink. On rocks,

Penn. to Tenn., N. C., Ga. 5. Calandrmia. 0, Q|.; fls. large, of

various colors. 60 spec, Am. C. discolor, lvs. rosulate ; fls. rose-

color, racemed on a scape. Chili. C. Menziesii, low, spreading, leafy

stems ; fls. crimson, racemed. Pacific States.

Intermediate Ord. Paronychiacese.—Leading to Caryophyllacese.

Close to Portulacaceae ; but pet. minute, squamiform or ; calyx often

petaloid and indurated ; ova. 1-eelled ; fr. di-y, small, usually a utricle.

17 gen., 90 spec, chiefly in Eur., N. Af., in sands and barren places.

4 Tribes, distinctions in infl., which is compound. Tribe 1. 2 gen.,

11 spec , Old "World. 1. SclerAnthus. Calyx-tube hardened. 10

spec. S. dnnuus, Knawel; 0, 2'-5'' high. Eur. Introduced in

TJ. S. S. perennis, similar, but perennial ; food of the Polish cochi-

neal-insect. Eur. Tribe 2. 3 gen., 4 spec.—2 Af., 1 Canaries.

1. Dicherdnthus, monotypic. Small ev. shrub; pet. 0; fls. in small

corymbose term, cymes. Canaries. Tribe 3. 7 gen., 65 spec, both

worlds. 1. Corrigiola, 0, fls. white. C. capensis, Cape G. H. C.

teUphiifolia, S. Eur. 2. Anychia, 2 spec, N. Am. A. dichotoma,

PoRKBi) Chickwked, 0, low, branchfis forking, fls. in the forks

;

green. Can. to Gulf 3. Paronychia, Knotwoet. Stipules silvery,

showy; fls. oftenhiddenby large white scarious bracts; infl. cymosehds.,

or fascicles. 40 spec , both worlds
; 0, Ql, small csespitose, spreading.

P. argyrdeoma, Q|., mts., N. H., Va., 8. P. dichotoma. Harper's

Ferry, S. and W. P. brasilidna, ev., Brazil ; P. hispdnica, ev., Spain

;

P. iidlica, ev., Italy ; P. canat-iensis, ev., Teneriffe ; P. bengalensis, Q,
Bengal. Tribe 4, 5 gen., 10 spec, both worlds. 1. lU^cebrum,
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monotypic (Bentham and Hooker) ; fls. white. W. Eur., N. Af.
2. Pentacraena, 2 or 3 spec, Oregon to Chili.

Ord. 137. Caryophyllaceae.—Characters of Alliance ; but sep. 4-5,
free or connate

;
pet. fi'ee ; disk sometimes annular or raised into a

gynophore. Boll dehisc. by valves' or apical teeth ; rarely pyxidium
or berry. Emb. peripheric. Perisperm floury, fleshy, rarely 0. Infl.

cj'mose. Lvs. opp., entire, 1-3-nerved, often fleshy. Herbs, rarely

Shrubs. Mts., hedges, rocks, wastes, chiefly in temperate and cold

regions, both worlds, usually low, spreading. About 35 gen. ; about
800 spec. 3 Tribes

:

Tribe 1. Pet. usually small; no claws nor scales. Style 3-2-fid

above. Sta. 5 or fewer, Stip. scarious or 0. 11 gen., 62 spec, both
worlds. 1. Stipulicida setdeea, monotypic

; Q, low, tufted, forking
;

fls. small, white. Boll 3-valved. N. C, Ga. to Ela. 2. Polycarpaea,
24 spec, both worlds ; and 3. Polycarpon, 6 spec, both worlds

; 0, Q|.,

low ; fls. small, cymed or panicled, sepals showy. Tribe 2. Pet.

sometimes ; no claws nor scales. Styles distinct. Lvs. usually
exstip. 13 gen., nearly 300 spec. 1. Spergularia. Pet. 5; sty. 3-5.

Stip. showy. Pis. lilac, pink. 3 spec , small weeds, sea-coasts, both
worlds. S. rubra, prostrate, Q, fls. sol., red. Can. to Fla. 2. Sper-
gula, Spukket. Pet. 5. Sty. 5. Fls. white. Q, low ; making fine

turf on lawns and good forage. 3 spec, Eur. S. arvenais, introduced
into U. S., Can. to Pla. 3. Arenaria, Sandwort. Pet. 5. Sty. usu-
ally 3. Small, Q, Q|.; fls. white. 130 spec, widely distributed, both
worlds. A. serpyllifblia, lvs. minute, ciliate. W. Eur. ; common in

TJ. S. A. (Alsine) squarrbsa, N. Y. to Pla. A. pdtula (resembles
Gypsophila) ; Va., Ky., Tenn. 4. Sagina, Pearlwort. Pet. 4^5 or 0.

Sty. 4-5. Low, 0, QL- 8 spec, both worlds. S. apetala. Pet. 0.

Low, 0, cEespitose. Eur. ; N. Y., Penn. to 111., Tenn. (pavements
of Nashville. Gattinger). S. procumbens. Pet. 4-5. Q|., spreading

;

springs, damp rocks. Eur.
;
Maine to S. C. S. EllioUii. Pet. 5. (2),

cjespitose, low ; sands and dry woods. S. States. 5. Stellaria, Chick-
WKED. Pet. 2-fid, 4-5-0. Sty. 3-4-5. Pis. white, showy. 70 spec,
both worlds. S. media, 0, spreading, flaccid ; lvs. l'-3' long. Eur.

;

nat. from N. Eng. to Pla. and La. S. crassifblia, lvs. fleshy. Springs,
damp spots, Eur. ; 111., Ky., S. S. (Sagina) fontindlis. Pet. 0; sta.

4-6. Ky. 6. Cerdstium. Near Stellaria; pet. sometimes entire.

Usually
;
hairj' or glandular. 100 spec, both worlds. C. vulgdtum.

Mouse-bar Chickweed. 5'-10' high
;
pet. small, lvs. ovate. Eur.

;

common in E. and S. U. S. C. arvense, Q|., 5'-10' high
;
pet. large,

lvs. linear. Eur. ; rocks, N. Eng. to Wis., S.

Tribe 3. Calyx monosep., 5-toothed or 5-lD'Bedr Pet. and sta.

hypog., on a gynophore, rarely sessile. Pet. with scales at top of claw,

forming a corona, or with winged bands ; rarely naked. Sty. distinct.

Lvs. exstip. 11 gen , 410 spec, both worlds. 1. Lychnis. Sty. 5-4.

0, (2), QJ..
30 spec, both worlds. L. Flos-cuculi, Raqoed Eobin

;

Q|., downy, glutinous
;
pet. 4-cleft ; fls. red, panicled. Boll 5-toothed

at apex. Eur. L. (Melandrium) vesperiina ; fls.- visually (^ 9i
white, vespertine. @, Eur. L. (M.) diiAca, similar; J* fl. (with

abortive pistil), vert, sec. Fig. 174, A. Eur. L. (Agrostemma)
Githdgo, Corn Cockle; hairy; lvs. linear; fls. large, long-peduncled,

showy, red-purple. Boll, Fig. 179, F; Fig. 197, E. Grain-fields,

Eur. ; nat. in U. S. 2. Cuciibalis bdccifer, Campion ;
monotypic.
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Berry; rod, turnine; black. Fls. small, white; stems trailing; Ivs.

ovate. Eur. 3. Sijene. Sty. 3. ©, Q|., often viscous. Boll dry, 6-

toothed at apex. 200 .spec, both worlds; fls. often showy. S. stellata,

Star Campion, Q(., 2°-3° high ; fls. white, in large panicles
;

pet.

fringed
; calyx inflated. Lvs. in Whorls of 4, ovate-lanceolate. U.S.

S. infldia, Bladdke Campion, QI, 1° high; fls. white, panicled
;

pet.

2-cleft; calyx inflated, showy. Gt. Brit. Pet. crowned, colored ; fls.

cymoae or clustered: S. acaulis, Moss Campion, Q|., low, tufted; fls.

large, purple; mts., Gt. Brit. S. pennsylvanica, 2|., low, fls. pink; S.

vlrginica, Fike Pink, Q|., slender, l°-2° high ; fls. deep crimson ; S.
regia, Q|.,

3°-4° high ; fls. deep scarlet ; S. rotundifblia, Q|., fls. deep
scarlet ; Ivs. and fls. large ; Li . S. S. Armeria, Catchfly

; ©, 18'

high, vLscous ; fls. small, pink. Bng. 4. Saponaria, Soapwoet.
Near Silene, hut sty. 2. 30 spec, 0, QI, saponaceous. Eur., Asia.
5. officinalis, Bouncing Bet, 21-, l°-2° high ; Ivs. green ; fls. large,

clustered, pale pink. Eur. Introduced U. S. 5. Gyps6phila. Sty.

2; fls. small, white or pink, in diffuse cymose panicles. Elegant, low,
slender, branching; Ivs. grass-like, small. 50 spec, rocks, Eur., Asia.

6. Drypis spinbsa, monotypic ; Ivs. ending in spines ; fls. small, pink
;

pyxidium utricular, l-seeded. Low, ev., 6'-10' high. S. Eur. 7.

Di&nthus, Pink. Sty. 2 ; calyx bracteate ; fls. showy, often fragrant

;

Ivs. usually glaucous, grass-like. 200 spec, Eur., Asia, Af. A. Fl.

sol., tei-m. : D. Caryoph0lus, Clove P., Qj., original of all the Carna-
tions. 2°-3° high. D.ptoTOdrws, Grass P., Pheasant's Eye, Q|.,

low, tufted; petals fringed; fls. pink, white, or variegated. B. Fls.

sessile in a cluster: D. barbatus. Sweet William; Ivs. oblong-
lanceolate, green ; fls, variously colored. Q)., 18' high. D. Armeria,
Deptford p.

;
fls. pink, scentless. All European.

Ord. 188. Frankeniacese. Sea-Heaths.—Close to Silene, in

Caryophyllacese ; but sty. filiform, with as many branches as placentas

(3-4); pet. 4^5-6, sta." 4-5-6- 00. Boll 3-4-valved. Emb. straight,

axile
;
perisperm floury. Lovely little evergreen shrubs or Q|. herbs,

with the aspect of Heaths ; loving sea-coasts. Only genus Frankenia.
30 spec, widely distributed, both worlds. Els. ^ , sol. or cymose. F.

grandiflbra, fls. pink
;
stems prostrate, 6'-12' long. Cal., S. Nevada.

F. Jamesii, Col., Tex. P. laevis, fls. flesh-color; Essex ; F. pulveru-

lenta, fls. red ; Sussex, Eng. F. hirsuta, fls. lilac ; Siberia. F. inter-

media, fls. white ; S. Eur. F. corymbbsa, fls. red ; Barbary. F. nodi-

flbra, fls. flesh-color; Cape G. H. F. ericifblia, fls. red; Canaries.

F. mollis, fls. red ; Caucasus. F. pauciflbra, fls. pink ; New Holl.

Milkwort Alliance.—^Pls. § . Sep. and pet. 5 each, rarely 4-3-1.

Sta. as many or twice as many as pet. Stj'. simple, rarely lobed. Ova.

2-1-more-celled
;
placentation usually parietal. Emb. straight. Peri-

sperm fleshy, rarely 0. Lvs. exstip., or sometimes with small stip. in

vochysi^cese. 139. Vochysiaceae. 140. Tremandraceae. 141. Poly-
galacese. 142. Pittosporaceae.

Ord. 139. Vochysiaceae.—Pis. in-eg., often large; pet. 1-3-5;

infl. various ; often racemed or panicled ; sep. 5-4 ; 1 sep. often large

and spurred. Sta. 1-3-5, usually only 1 fertile. Ova. sometimes adh.

Sty. simple. Boll 3-valved; or samara. Sds. 1, few or oo, often

winged, hairy or cottony. Perisperm 0, or fleshy. Lvs. simple, opp.,

whorled, rarely alt. JVees, ev., often gigantic; resinous; rarely erect

or climhing Shmbs ; wood valuable. 7 gen., 100 spec, trop. Am.
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1. Lightia. Sta. all perfect. Ev. trees, 2 spec, (resembling Chryso-
balanus Tribe in Eosacese). 3. Trigonia. Sta. all perfect; fls. panicled
(resembling Papilionaceae) ; Ivs. opp. Ev. climbers, 25 spec. 3.

Vochysia. Sta. 3, 1 fertile. Sep. 5, 1 large, spurred. Pet. 3, 1 large.
Fls. usually orange, in large showy panicles ; violet-scented. Boll
triangular, 8-celle5, 3-seeded ; sds. winged. 40 spec, fine ev. timber
trees. V. rotundlfblia, ova., Fig. 179, E. V. guicmensis, timber is

called Copai-ye. 4. Erisma. Sta. 5, 1 fertile. Pet. 1, fan-shaped,

clawed. Ova. adli., 1-celled. Fls. blue or yellow, panicled, primrose-
scented. Fr. samaroid, often red, pear-shaped, large, crowned by the
accrescent calyx-segments. Lvs. opp. or. whorled. Magnificent ev.

trees, 80°-120° high. 4 spec. E. Japiira, 100°-120° high ; fls. yellow,

fr. red ; sds. edible, beaten and made into butter. Brazil. 5. Qualea.
Fertile sta. 1, rarely 2. Pet. 1, fan-shaped; calyx 6-fid, 1 segment
spurred. Boll woody, angular, 3-eelled, 3-seeded ; sds. winged. Fls.

large, yellow, white, blue, rose, variegati'd, in showy panicles
;
prim-

rose-scented. 25 spec, ev. shrubs, trees, often 130° high. Q. pulcher-
rima, 50° high ; fls. variegated blue, yellow, and red. Pet. 2J' wide.
Brazil.

Ord. 140. Tremandraceae.—Close enough (Bentham and Hooker)
to be included in Polygalacese ; the differences being, in Tremandracese,
pet. 4-5, equal (reg.); sta. opp. pet.; fila. fi'ee ; anth. extrorse. Fls.

sol., Hxil., red, blue, purple, white, on slender peduncles. Ova. 2-

celled, cells 1-2-8-ovuled. Boll 2-valved. Lvs. small, entire, usuallj'

whorled. Heath-like ev. shrubs. 3 gen., 23 spec, Australia. 1.

Tremdndra; pet. 5; fls. purple. 2 spec, W. Australia. 2. Tet-
rdtheca; pet. 4-5; fls. purple, yellow, white, opening only in sun-
shine. 20 spec, Tasmania, S. Australia. 3. Platytheca galioides

(Tremindra verticilldta), only spec. ; fls. lilac, opening but once, only
in sunshine. S. Australia.

Ord. 141. Polygalaceae.—Fls. irreg., sol., racemed or spiked, rarely

panicled. Sep. 5 ; 2 inner largest, often winged and petaloid. Pet. 3

or 5, hypog., 2 lateral free, or united at base with lower, concave or

carinate, rarely ; upper 2 sometimes = lateral, sometimes small,

scale-like or 0. Sta. 8, rarely 5-4 ; fil. usually monadelph. Anth.
1- rarely 2-celled ; dehisc. , apical, porous. Ova. free, 2- rarely 1-3-5-

celled; sty. term., curved, dilated at top, simple or 2-4-lobed. Ov.
pend., usually sol. in each cell, rarely twin, rarely 2-6. Boll, drupe,

samara. Sds. often velvety; hilum often strophiolate. Perisperm
fleshy or mucilaginous, sometimes scant or 0. Lvs. usually simple.

Herbs, TJndershrubs, sometimes twining ; sometimes climbing Shrubs,

or Trees; usually bitter; rts. milky. About 15 "gen., 400 spec. Cos-

mopolitan. 1. Muraltia. Sep. nearly equal. Fls. small, sol. Boll

4-horned. Low scrubby shrubs, lvs. stiff', needle-like, fls. sol. 50 spec,

S. Af. 2. Monnina. 2 of the sep. large, wing-like. Pet. 3, 1 large.

Fr. indehisc, 1-2-seeded, dry or drupaceous, often winged. Fls. usu-

ally small, racemed or spiked. Herbs, shrubs, trees ; 50 spec. Pacific

States, S. Am. M. polystdchya, M salicifblia, Peru ;
bark of rts. sapo-

naceous. M. Wrightii, Q, erect; fls. small, greenish-purple, racemed;

fr. small, winged irregularly ; is found in Sanoita Valley, Arizona.

3. Pol^gala, Milkwort. Prominent characters of Order. Low
herbs or ev. shrubs ; medicinal, sometimes poisonous ;

fls. often showy.

200 spec, both worlds. P. paucifUia, %, stems prostrate, rooting or
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subterranean. Fls. dimorphous ; cleistSgamous fis. (and most fertile)

spicate on subt. stems ; complete fls. showy, carina fringed, on short
erect leafy stems, racemed, purple or white. N. Eng., along mts. to
Ga. P. pol/ggama, similar, but @ ; sands, N. Bng. to Tla. and La.
P. Senega, Snakbkoot. Fls. homomorphous, white, sol. Qj. ; rhiz.

knotty; P. lutea, (g); fls. bright orange (1 variety purple), m close

oblong term. hds. P. sanguinea, Q ; hds. similar to last, but fls. bi-ight

red-purple. Common, U. S. Many other XJ. S. spec. P. thesioides,

ev. shrub, fls. blue, Valparaiso. P. vulgaris, %,'6' high, As. blue.
Pig. 185. Pollen, Tig. 4, 2. N. Bur. P. cordifolia, latifdlia, oppo-
sitifolia, handsome ev. shrubs, fls. purple, Cape of G. H. P. vene-
nata, Java ; intensely poisonous, even to the touch. 4. Krameria.
Sep. 4-5, Irreg. Pet. 4-5 ; 3 inner small, clawed. Sta. 4-5 or fewer

;

ova. 1-celled, ov. 2, collateral. Pr. 1-seeded, indehisc, prickly. Fls.
racemed. Lvs. silky, simple or trifoliolate. Q|. herbs, small shrubs,
spreading, branched. 12 spec. Am. K. laneeoldta, Q|., rhiz. woody

;

stems prostrate, 1° long. Tampa Bay, Fla. K. parmflara, Nevada,
Ariz. K. paueijKsra, ev. shrub, 4° high, fls. white, Mex. K. triandra,
Khatany. Kts. medicinal

;
juice making a blood-red infusion, used

to adulterate port wine. Peru.
Ord. 142. Pittosporacese.—Fls. g, rarely cf § ?; reg., in

raceme, corymb, cyme; rarely sol. Sep. 5, free or connate. Pet. 5,

clawed, claws sometimes coherent; deeid. Sta. 5, distinct. Ova.
sometimes stipitate ; 2-ceUed, or incompletely 2-5-celled ; ov. 2-seriate

;

sty. simple. Boll or berry. Emb. minute. Perisperm fleshy. Lvs.
simple, alt., exstip. Ev. Trees, Shrubs, often resinous. 9 gen. and 90
spec. , chiefly in Australasia. 1. Citriobatus, Orange-Thorn. Small
thorny trees or shrubs; fls. small, sol. ; berry yellow, 1^' in diam.,
edible. 2-3 spec. Austral. 2. Billiardiera ; fls. sol., yellow, blue, or

purple. Berry blue or amber color. Climbing shrubs, 10 spec. Tas-
mania, Austral. 3. S611ya; fls. blue, eymose; berries papery. 3

spec, New HoU., Van D. L., Austral. 4. Pronaya. 3 spec; fls.

blue or white, racemes term. ; berries round. Erect or climbing
shnibs. W. Austral. 5. Burs^ria ; fls. small, white, often pink-
tinged

;
peduncle 3-flowered, or racemed. Boll like the silique of

Shepherd's Purse. Shrubs, branches often spiny. 2 spec. B. spinosa,

10° high. New S. Wales. 6. Pittosporum ; fls. small, in term, cymes
or racemes. Boll 1 -celled. Large shrubs, small trees. 50 spec. Old
World. P. ^»rfe?-sd;Mi, fls. yellow; New HoU. P. 6Jcoior, fls. choco-
late; Van D. L. P. erassifolia, fls. crimson; New Z. P. Tobira, fls.

white ; Japan. P. mauritidnum, fls. yellow ; Mauritius. P. viridi-

flbrum, fls. green ; P. capense, fis. yellow, both Cape G. H. P. cori-

dceum, fls. blue ; Madeira. P. feiTugineum, fls. yellow ; Guiana.
Violet Alliance.

—

JEst. usually imb. Sta. oo or def. Carpels con-

nate into a 1-celled ova. with parietal placentation ; rarely spuriously

2-more-eelled ; rarely free ; ova. sometimes regularly 3-more-oelled.

3 Sections : 1. Emb. straight or curved, usually lai'ge. Perispermfleshy,
sometimes 0: 143. Bixaceae. 144, Canellaceae. 14S. Violaceae. 146.

Droserjiceae. (See Ord. 96.) 147. Cistaceae. 2. Emb. large, usually

curved. Perisperm, : 148, Resedacese. 149, Moringaceee. 150.

Capparidacese. 151. Cruciferae. 3, Em,b. minute. Perisperm fleshy

;

152, Fumariacese. 153, Papaveracese. 154, Sarraceniaceae.
Ord. 143. Bixacese.—Fls. reg., infl. various. Sep. 4-5, 2-6, free
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or connate. Pet. 4^5, 2-6, or oa, or 0. Anth. dehise. by slits, rarely-

apical pores. Ova. usually l-celled, with 2-00 placentae; sometimes
sey.-celled. Styles = placentaa, connate or free. Dislc often con-
spicuous, various. Drupe or boll. Lvs. alt., simple, rarely com-
pound, sometimes palmilobed. Stip. minute or 0. Ev. Trees or
Shnibs ; 29 gen., 160 spec. Tropics, both worlds. 4 Tribes :

Tribe 1. 7 gen., 14 spec. ; trop. Asia, Af. Fls. J" ?. Pet. with
scale at base. Pew gen. 1. Gynocardia odordta, monotypic. Pet.

4^5. (^ with more than 100 sta. Fls. adventitious, large, yellow,

fragrant. Berry ash-colored, as large as a shaddock. Pine plane-like

tree, lvs. entire. E. Ind. 2. Pingium edule, monotypic
; (^ racemed

;

9 sol. Lvs. ent. or 3-lobed. Tree ; timber called Pangi wood. Lvs.

and sds. poisonous. Java. Tribe 2. Fls. g or (^ $ . Pet. or ^
sep. 15 gen., 106 spec, both worlds. 1. Flacotirtia. Pet. 0. i^
with sta. OD. Shrubs, small trees, usually thorny ; fls. white ; berry

plum-like, edible. 12 spec, trop. Asia, Af., Madagascar. 2. Laetia.
Pet. 5 or 0. Sta. oo. Fls. § or J" § $, racemed, yellow or white.

Berry ovate or 3-igonous. Lvs. usually ent. Small trees ; 10 spec,
trop. Am. L. Thdmnia, fls. white, W. Ind. L. apHala, wood resin-

ous; New Granada. Tribe 3. Fls. g or fj* ij 9! petalous. 4 gen.,

22 spec, trop. Af., Am. 1. Oncoba. Fls. (j^ i^ ?; large, term.,

stig. radiate, fr. smooth; or small, axil., stig. minute, fr. echinate,

resembling a horse-chestnut. Lvs. oblong ; fls. racemed. Trees, 6

spec, trop. and subtrop. Af. 2, Mayna. Similar; 7 spec, trop.

Am. Tribe 4. Fls. §, rarely J" g $. Pet. large. Anth. with
pores. Boll dehise ; endocarp membranous. 3 gen., 15 spec, both
worlds. 1. Bixa. Fls. corymbose or racemose ; usually pink. Boll

2-valved, prickly. 1 (2?) spec, trees, trop. Am. B. Orelldna, 20°-

30° high ; fls. pink. Boll 1 J' long ; sds. with red waxy pulp, the

Arnbtta of commerce ; used as paint by Caribs. Ets. violet-scented.

Fig. 199. 2. Amoureiixia, ev. shrubs with showy fls. 3 spec, Mex.,
trop. Am. 3. Cochlosperraum. Fls. large, j'ellow. Boll pear-

shaped, 3-5-valved; sds. cottony. Lvs. palmilobed. Shrubs, trees,

usually ev. ; 11 spec, both worlds. C. Goss-gpium, ev. tree. Ind.

C. insigne, rt. medicinal, Brazil.

Ord. 144. Canellaceae.— Fls. §, reg., cymose. Floral bracts 3;

Sep. 4 or 5, fleshy. Pet. scale-like or 0. Sta. monadelphous into a tube

;

anth. 20 or fewer, adnate to its outer surface. Disk 0. Berry oo-

seeded. Close to Bixaceaj. Lvs. alt., entire, exstip. Glabrous, ev.,

aromatic 2Vees, trop. Am. 2 gen., 4 spec, Am. 1. Cinnamodendron.
2 spec, W. Ind., Brazil. 2. Canella. Fls. white or violet; bark pale

yellow, spicy, medicinal. Fine trees, 2 spec. C. alba, fls. violet. S.

Fla., W. Ind. C. laurifolia, S. Am.
Ord. 145. Violaceas.—Fls. ^ ,

rarely J' ? ; more or less irreg.

5- rarely 4-merous ; often cleistdgamous, and then apet. Pila. some-

times connate ; sty. simple, rarely 3-5-fld. Ova. l-celled, placentae 3,

rarely 2-4-5. Boll or berry. Herbs, Shrubs, Trees ; l-vs. simiple, a\t.,

rarely opp. ; stip. 21 gen.. 336 spec, cosmopolitan. 4 Tribes : Tribe

1.- Fls. reg. Pet. 5. Only tribe with 5-<» staminodes, free or con-

nate outside the sta. , and valves of boll seminiferous on their edges.

4 gen 21 spec, tropics. 1. Sauvagesia. Fls. pink, white, red,

racemed Q,®, small, showy; in grassy trop. meadows ; mucilagi-

nous- used as pot-herbs. 10 spec. Am. S. erecta, St. Martin's

13
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Herb; 0; fls. pink; W. Ind., S. Am. S. geminiflora ; ;
fls. red(

Mex. 2. Lavradia. Fls. white or pink, panicled. Small ev. shmbs,
6 spec, Brazil. 3. Schuurminsia. Fls. yellow, panicled. Sds.
winged. Ev. trees, shrubs. 2 spec, Ind. Archipelago. Tribe 2.

Pet. equal or sub-equal ; claw short. Berry or boll. 7 gen., 53 spec,
both worlds. 1. Melicytus. Fls. usually J* 9 1 small, fascicled.

Berry edible. 4 spec. , large ev. shrubs or trees. New Z. 2. Leonia.
Pet. 5. Sta. 4. Fls. small. Berry edible. Ev. trees ; 2 spec, Peru,
Brazil. L. glycicdrpa. Berry as large as an orange, yellow. 8. AI-
sodeia. Ev. trees, shi-ubs; 40 spec. ; trop. Af., Asia, Am. Tribe 3.

Pet. sub-equal ; claws sub-coherent. Boll. 3 gen., 10 spec. ; trop.

Am., Sandwich Islands. 1, Paypayrola. Fls. in branching spikes or
clusters. Ev. trees, trop. Am. 2. Isodendron. Small trees, shrubs,
Sandwich Islands. Tribe 4. Corolla irreg. ; lower pet. dissimilar.

Boll. 7 gen., 251 spec. 1. Ag^tion. Fls. small, greenish. Ev.
shrubs, often climbing. 5 spec, Feejee Islands, N. Caledonia. 2.

Nois6ttia. Fls. fascicled or racemed. 2 spec, ev. shrubs, small, S.

Am. 3. lonidium. 1 pet. much larger than the others. Lvs. opp.

Ql. herbs, ev. slirubs, 40 spec, both worlds. Ets. emetic, purgative.
I. Ipecacuanha, White Ipecac. Trop. Am. I. capense, fls. white

;

ev. shrub. Cape G. H. I. verbendceum, fls. blue ; Q|., low, Mex. 4.

Viola. Pet. nearly equal, lower 1 spuiTed. Sta. 5, often monadel-
phous in a sheath around the ova. ; 2 lower (and 2 lower sta.) often

spurred, Lvs. usually cordate, sometimes 3-5-7-parted. Low Q|.,

rarely @, rarely suffrutescent. 200 spec, cosmop. Types given.

Caulescent: V. (Solea) concolor, fls. small, green, boll V long; l°-2°

high; V. canadensis, l°-2° high, fls. whitish; V. striata, low, fls.

cream-colored ; V. rostrdia, fls. purple; V. hastata, fls. yellow, U. S.

;

V. tricolor. Pansy, Hbaktsbasb, © (2) Q|. ;
pet. of 3 colors. Eur.

Fig. 204. Original of all varieties by crossing with V. grandiflbra,

Switzerland, V. altdica, Tartary. Acaulescent; Ql. Rhiz. erect. Lvs,

often parted : V. peddta, Bied-poot V. ; V. delphmifdlia, V. sagittdta,

V. cuculldta, fls. blue, U. S. Rhiz. slender, creeping. Lvs. often cor-

date : V. ildnda, V. primulcefolia, V. lanceoldta, fls. white ; V. rotundi-

fblia, fls. yellow, U. S. V. odordia, fls. blue, fragrant. Eur., Asia.

Original of Parma and Tree V. One of the Four Cordial Flowers.

Ord. 146. Droseraceae —Very near Violacese, but nearer Nepen-
thacese and SarraceniAcese. See Ord. 96.

Ord. 147. Cistaceae.—Fls. §, reg., sol., or in cymes, racemes.

Pet. 5-3. Sta. oc. Sty. simple. Boll 3-5-valved. Lvs. simple, opp.,

rarely alt. Stip. foliaeeous or 0. Herbs, Undershrubs, Shrubs. 4 gen.,

150 spec, S. Eur., N. Af., rare in Am. and Asia. A. Boll 3-valved:

1. L6chea. Pet. 3. Q|. herbs ; fls. small, green, racemed or panicled.

4 or 5 spec, N. Am. L. major, l°-2° high; L. minor, L. thymifdlia,

smaller; common, U. S. 2. Hudsonia. Pet. 5. Low heath-like

shrubs with crowded yellow fls. 3 spec. H. ei'icoides, H. tomentbsa,
Jlaine to Va. ; latter along Great Lalces to Minn. H. montdna, 2'--4'

high. Table Eock, N. C. 3. Heliinthemum. Pet. 5, fugacious.

Fls. sol. or racemed, showy. Ev., low shrubs, or suffrutescent, 6''-4°

high. About 100 spec, both worlds. Fls. yellow : H. vulgdre, British
EoCK-EosB. Sta. sensitive. Fig. 243. Eur. H. canadense, fls. di-

morphous ; earlier ones large, sol.; later small or apet., clustered.

Can. to Gulf. H. corymbbsum, fls. dimorphous ; earlier large, sol., or
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few in a cluster; later as in last. N. J. to Gulf. H. earolinidnum,
fls. large, sol., homomorphous. K. C. to Fla. and W. H. scopdrium,
Cal. H. brasUiense, 6' high, Brazil. H. glomerdtuin, Mex. H. cras-

sifblium, Barbary. ti. formbsum, 4° high, Portugal. H. canariense,

Canaries. Fls. red : H. rhoddnthum, S^ain. Fls white ; H. erectum,

S. Eur. B. Boll 5-10-celled : 4. Cistus, True KocK Kose. Pet. 5,

fugacious : fls. large, rose-like, white, pink, red, purple, rarely yellow.

Ev. shrubs, l°-4° high. About 40 spec. Old World. C. ereticus, fls.

purple, Crete; C. ladanifera, fls. white, Portugal; shrubs 4° high,

yielding the gum Ldbdanum. C. sericeus, fls. red, Spain.

Ord."l48. 'Resedacese.—Fls. usually ^ ; irreg. ; racemed or spiked.

Calyx 4-8-partite. Pet. 4-8, rarely 2 or ; open in sest. Sta. 3-40.

Ova. sometimes stipitate; carpels 2-6, coherent, rarely distinct; oo-

rarely 1-2-ovuIed. Disk rarely 0. Boll indehisc. or gaping at top

;

rarely a berry or follicle. Perisperm 0. Herbs, Shrubs, juice watery.

Lvs."simple; entire or cut. Stip. minute, gland-like. 6 gen., 60 spec,

both worlds. 1. Ochradenus. Low ev. shrubs ; fls. yellow, spicate,

peduncle becoming spiny. Berry 3-sided. Arabia, N. Af., Spain,

Canaries. 2. Reseda. Fls. 4-6-merous, small, greenish, racemed,

spiked. Boll bladdery, 3-6-homed, oo-seeded; dehisc apical. 26
spec. Old World. R. odordta; pet. 6; fls. fragrant. Ev. shrub, K.
Af., Egypt; in more northern climates. R. Luteola, Dyer's
Weld. 0, 2° high

;
pet. 4; fls. yellowish, scentless. Plant yields a

flne yellow dye, and the paint called Dutch Pink. Fig. 122. Eur.
Ord. 149. Moringacese.—Fls. g , iri'eg., yellow, in panicled

racemes. Calyx 5-partite ; disk lining its base. Pet 5, on calyx

;

linear, 2 posterior longest. Sta. 8-10, on disk ; fila. connivent into a
split tube ; united above the middle, free above and below ; anth. 1-

celled. Ova. stipitate, 1-celled, with 3 parietal placentae. Sty. simple,

thick, tubular, truncate. Ov. oo, 2-seriate. Boll silique-like, 3-many-
angled, torulose (swollen at intervals) ; sds. 1-seriate, separated by
spongy septa. 3-gonous, angles sometimes winged ; chalaza cork}'.

Perisperm 0. Emb. straight ; cotyledons plano-convex, fleshy
;
plu-

mule many-leaved. Lvs. alt., 2-3-imparipinnate; Ifts. very caducous.

Stip. decid. Only gen. Moringa. Small Trees, pungent, aromatic.

Sds. yielding the valuable Ben-oil, which never grows rancid. N. Af.,

trop. Asia, Madagascar. 8 spec. : M. dptera, M. pterigosperma, M.
pol'^gona.

Ord. 150. Capparidaceje.—Fls. g , rarely J* ? ; rarely irreg.
;

infl. various. Sep. ^8, free or connate. Pet. usually 4, rarely 0,

very rarely 2-8; sessile or clawed; inserted on the torus, which is

short or long, or discoid ; various. Sta. usually 6, rarely 4-8, often

multiples of 6-8 ; inserted at base or top of torus ; fila. free or connate

at base ; anth. 2-celled. Ova. usually stipitate, 1- or spuriously 2-8-

celled. Sty. 1, rarely 3, usually short or 0; stig. usually orbic. Ov.

00, rarely sol. Boll siliquose, 2-valved ;
rarely bei-ry or drupe. Peri-

sperm usually 0. Emb. curved; cotyledons rarely fiat. Lvs. alt.,

rarely opp.
;
petioled ; simple or digitate. Stip. 0, or small, setaceous

or spinescent. Herbs, ev. Shrubs, Trees, juice watery, pungent;

chiefly tropical ; both worlds. 23 gen., 300 spec. 2 Tribes
:
Tribe 1.

14 gen 18 spec , both worlds. Berry or drupe. Shrubs or trees. 1.

Crataeva. Pet. 4. Sta. 8-20. Fls. white. Ova. stipitate; berry,

pulpy. Both worlds, 6 spec. C. Tdpia, Garlic Pear
;
berry yeU
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low, as large as a pear, garlic-scented. Brazil. C. excelsa, tree 4° in
diara., wood valuable. Madagascar. C. Nurvdla, berries edible, acid.

Tree, sacred
;

planted in graveyards. Society Isles, Malabar. 2.

C^pparis, Caper. Pet. 4. Sta. oo. Pis. wbite, showy. Ova. stipi-

tate. Berry pungent, peppery ; unripe berries and fl.-buds pickled in
vinegar. Shrubs 4°-12° high; stip. spiny. 120 spec, both worlds.
C. spinbsa, Common C. ; bramble-like, on walls. Pig. 177. Mediter-
ranean States; the "Syssop that springeth out of the wall;" stems
used in sprinkling the Passover blood on Hebrew door-posts ; also be-
lieved to be the "reed" that held the sponge dipped in vinegar and
offered in derision to Christ. C. jamaicensis, 12° high; "W. Ind., S.

JPia. C. acuminata, B. Ind. 3. Morisonia. Pet. 4. Sta. ai. Fls.

white. Ova. stipitate. Berry succulent. 4 spec, trees, W. Ind., S.

Am. Tribe 3. Boll 1-celled, usually siliquose. Herbs or small
shrubs. 9 gen., 104 spec, both worlds. 1. Gynandrbpsis. Pet. 4.

Sta. 6, on the long stipe of the ova. ; below the ova., far above the pet.

Pis. white. 10 spec, 0, both worlds. G. pentaphplla. Lfts. 6. Stem
simple, 2°-3° high. Trop., both worlds ; reaching through Gulf States

to N. C. and Ga. 8. Cleome. Pet. 4. Sta. 6. Ova. stipitate. Fls.

pink, purple, yellow, white ; racemed. 70 spec. Am., Egypt, Arabia.

0. C. pwngens, Spider Flower, pet. long-clawed. 2°-4° high.
Lfts. 7-9. S. Am. ; wild in S. U. S. Sev. elegant spec, Nebraska
to Cal. 3. Isomeris, monotypic. Pet. 4. Sta. 6. Ova. stipitate.

Pis. yellow; no claws. I. arbbrea, shrub; ill-scented. Cal. 4.

Polamsia. Sep. 4. Pet. 4, clawed; sta. 8-32. Ova. sessile. Fls.

racemed, yellow, red, pink, often showy. 0, low j Ivs. digitate. 14
spec, warm regions, Asia, Am., Af. P. gr-aveolens, fls. small, yellow.

Conn, to Ky., W. to Colorado, New Mex.
Ord. 151. Cruciferse.—Pis. § , racemed, rarely sol. ; white, yellow,

purple; rarely blue, pink. Sep. 4. Pet. 4, usually equal, arranged
crosswise ; rarely 0. Sta. 6, tetradynamous ; rarely 2-4-xi ; anth.

rarely 1-celled. Carpels 2, connate, rarely 3-4. Ov. oo-few-sol.

Sty. simple ; stig. 2, or united in 1. Silique or silicula, dehisc. or not.

Sds. mucilaginous, campytetropous. Emb. oily; curved, rarely

straight. Perisperm usually 0. Lvs. simple (rarely compound), alt.,

rarely opp. ; entire or cut ; usually exstip. Herbs, rarely Shrubs, juice

watery, pungent. Generally distributed, both worlds ; most abundant
in cold and temperate regions, especially in Eur. 172 gen., 1200 spec.

10 Tribes ; types given

:

Tribe 1. Silique long, 1-celled, indehiscent ; or lomentaeeous and
dehiso. 9 gen., 26 spec, Eur., Asia, Af. 1. Raphanus. 6 spec,
Eur., Asia. R. sathms, Radish. Fls. violet or white. (g).

Egypt; probably a cultivated form of R. Raphanistrum, Wild K.,

fls. yellow ; Levant. R. cauddtus, silique 1° long, edible when un-
ripe. Ind. Tribe 2. Silique transversely 2-jointed ; short or long

;

always upright or nearly so. 11 gen., 40 spec ; Old World ; 1 Am.
1. C^kile. Silique 2-1-seeded, fleshy. Pis. lilac. Fleshy seaside

herbs, 0. C. maritima, Sba-Rockbt, Gt. Brit. C. americdna, N.
Atlantic States, U. S., and Great Lakes. 2. Cr&mbe. 16 spec, Old
World. C. maritima, Sea Kale, Q|.; fls. white, honey-scented; lvs.

fleshy, gray, glaucous, edible. Coasts, Gt. Brit. C. tatdrica, rt. large,

edible, called Tartar Bread. Sandy plains, Hungary. Tribe 3. Silicle

(rarely silique) indehisc ; no joint : often bony ;
1- rarely 2-4-celled

;
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cells 1- rarely 2-seeded. Pedicels drooping in fr. 29 gen., 91 spec.
;

1 Am. 1. Biinias. Low herbs. Pis. yellow, racemed; silique 4-

sided, bony, often muricate ; 2-celled, 4-seeded. 4 spec, Medit.
States. B. orienidlis, Emb., Fig. 191, D. 8. Thysanocarpus. 0,
low

; fls. white or violet. Silicle orbic. or ovate ; margin often winged.
8 spec, N. W. Am. T. elegans, wings of silicle perforated. 8.

Clypeola, similar to last, but wing of silicle dentate. Fls. white or

yellow. 8 spec, S. Eur., temp. Asia. 4. tsatis. Silicle winged.

0, @, %, fls. yellow, panicled. 30 spec, Medit. States, W. Asia. I.

tincibria, Dyer's "Woad
; @, l°-4° high ; Ivs. yield a blue dye, used

by the ancient Britons for staining their bodies. Emb., Fig. 191, A.
" Tribe 4. Silicle dehisc Valves keeled, pouch-like, compressed at

right angles to plane of the usually very narrow replura. Cotyledons

accumbent, straight. 14 gen., 80 spec, both worlds. 1. Iberis,

CANDyTiTJ'T. 2 outer pet. larger; fls. in flat corymbs, white, pink,

lilac, often fragrant. Valves of silicle winged at top. 20 spec, 0, Q|.;

low ; often ev. Eur., IST. Af., E. Asia. 2. Megacarpaea. Sta.

sometimes 10-16. Silicle very large, valves orbic. Fls. purple. Q|.

herbs; 3 spec; deserts. Cent. Asia. 3. Cremolobus. Valves of

silicle orbic, winged at back; fls. yellow. Herbs, undershrubs. 5

spec ; Peru, Chili. Tribe 6. Silicle of Tribe 4 ; but cotyledons usu-

ally incumb. 22 gen., 140 spec, both worlds. 1. Lepidium. Sta.

6-4-2. Pet. sometimes 0. Silicle scale-shaped, often winged at top.

Fls. small, white. 0, Q|. ; 80 spec, both worlds. L. sativum, Gar-
den Cress, 0, Eur. L.. ruderdle. Pet. 0. 0. Eur.; wild in TJ. S.

L. virginicum, Peppergrass. Sta. usually 2. 0, l°-2° high, TJ. S.

3. Capsella. Fls. white. Silicle heart-shaped ; valves boat-like. 6

spec, 0, Old World. C. Bursa-pastbris, Shepherd's Ptjrsk (so

called from the silicle's likeness to an old form of purse) ; branching,
1° high. Silicle, Fig. 200, C. Eur. ; but it has emigrated with its

fellow-countrymen to all parts of the world. The remaining Tribes

have the silicle or silique dehisc ; valves plane or concave, parallel to

plane of replum.
Tribe 6. Cotyledons incumbent, conduplicate. 12 gen., 120 spec,

both worlds. 1. Sinapis. @. Silique linear or oblong, beaked

;

sds. yield a fine oil. Fls. yellow. Cosmopolitan. S. arvensis, Char-
lock; .silique knotty. Eur. ; wild in TJ. S. S. alba, Mustard ; sds.

pale ; S. nigra. Black M. ; sds. black. Eur. Near to, and by Ben-
tham and Hooker included in 3. Brdissica. 0, @. Fls. silique and
sds. of S. B. campestris, sds. yield Colza oil. Old World ; original

of all the varieties of Turnip. B. olerdcea, Wild Cabbage. Sea-

cliffs, Eur. ; original of all the varieties of cultivated Cabbage, Caidi-

flower, Broccoli, Brussels-sprouts, Kale, Kohl-rabi. Emb., Fig. 191,

0. Tribe 7. Cotyledons incumbent. Sds. 2-seriate. 13 gen., 44

spec, both worlds. 1. Camfelina, monotypic Silicle pear-shaped,

large, oo-seeded. C. saCim, Gold-of-pleasure, 0, 2° high ; fls. yel-

low, racemed. Sts. yield a flax-like fibre; sds. a good oil. Bur., W.
Asia ; introduced in U. S. 2. Subularia aqudtiea, Awlwort, mono-

typic. Silicle globular, or ovoid; fls. small, white; Ivs. subulate.

Stemless aquatic ; sds. ripened under water. Shallow water, arctic

and cold regions, Asia, Eur,, N. E. Am. 3. Tetrapoma barbarcefblia,

monotypic. Silicle 4-valved
;
placentas 4 ; sds. 4-seriate ; replums in-

complete ;
fls. yellow. @. Siberia ; introduced, TJ. S. Tribe 8.
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Silique long, narrow, often 4-6-sided. Sds. often 1-seriate. Coty-
ledons incumbent. 14 gen., 195 spec. 1. Erysimum. Pis. yellow or
white. 0> (Di % 100 spec, Asia, Eur., N, Am. E. aheiranthcMes,
Tkeacle-Mustakd

; fls. yellow; Eur. Fig. 162. E. arkansdnum,
@, Qj., fls. large, yellow, showy. Ohio to 111., S. 8. Sisymbrium.
Ms. yellow, white. Q, (g), Q|.. 80 spec, both worlds ; weeds, except
5. Allidria, Sauoe-alonb, used as salad ; fls. white, Eur ; and S. Mil-
lefolium, ev. shrub, 18' high, fls. yellow, Canaries. 3. Malcolmia.

O, @, fls. pink-purple, white. 20 spec, S. Eur. 4. Hfesperis, Eocket,

O) @, Q|., fls. purple, lilac, .white, yellow. 20 spec, Eur., Asia.

Tribe 9. Siliele (rarely silique) large ; sds. 2-seriate. Cotyledons
accumbent. 18 gen., 340 spec, both worlds. 1. Cochlearia. Siliele

round, replum broad; fls. white. Q|.; 25 spec, Old World. C. Ar-
mordcia, Horseradish ; rhiz. pungent ; stem tall, Infl. profuse. Eur.
C. offieindle, Scurvy Grass. Siliele ribbed; Ivs. cordate. Low,
small, used as salad. Eur. 2. Draba. Siliele flat, oval, oblong, or
linear, often twisted ; fls. white or yellow. 80 spec, both worlds. 3.

Erdphila. 5 spec, Eur., Asia. E. werna. Whitlow Grass. 0(2),
fls. white; Ivs. rad. ; scapes V-Z' high, fls. racemed; siliele oval.

Fig. 200, B. Eur. 4. Alyssum. Siliele oval, flat, 2-4-seeded. Fls.

yellow, white. 90 spec , Old World. A. »reaH<im«»i, Sweet A. Fls.

white, honey-scented. Eur. A. saxdtile, ev. shrub, 1° high ; fls. yel--

low. Hairs, Fig. 106, 6. Candia. 5. Vesicaria. Siliele orbicular,

usually inflated. Fls. yellow. 20 spec, both worlds. V. S/idrtii,

low herb. Mid. Ky. V. Lescurii, similar, but siliele flat. Mid. Tenn.
V. grdeUis, Tex. V. cretica, ev., Crete. 6. Luniria. Siliele large,

round, flat ; replum persistent, satiny, showy. Fls. purple, white, large.

2 spec, S. Eur. ; L. biennis, @, 4° high; L. rediviva, Q|., 3° high.

Tribe 10. Silique narrow, usually long ; sds. often l-seriate. Coty-
ledons accumbent. 23 gen., 885 spec, both worlds. 1. Anastatica
Hierochuntica, Rose of Jericho, Mary's Flower ; monotypic 0,
low, branching ; fls. small, white, spicate. Siliele short, with 2 ear-like

projections at top, 2-seeded. Plant hygroscopic; after fruiting, the

branches curl inward, forming a dry ball enclosing the silicles. Easily

loosened from the sands in which it grows, the plant is blown hither

and thither, often into the sea. When moistened, the branches un-
furl, the silicles open, and the sds. fall, or often sprout on the old

plant. Deserts, Syria, Algeria. S. Dent^ria (Cardamine). Silique

broad, stalk flattened ; fls. showy, purple, white, yellow ; rts. dentate

;

Ql, l°-2° high. 10 spec, Eur., N. Am. D. ladnidta, Ivs. laciniate,

N. Eng. to Ky., S. to Gulf. 3. Cardamine. Silique linear, flattened
;

fls. white, purple. %, @, 0, 12'-18'' high; Ivs. often pinnate. 50
spec, chiefly Eur. C. rhomboidea, JJ . &. C pratensis, CucKoo-
TLOWER, Lady's Smock, Eur. 4. Arabis, Wall Cress ; near 3,

but Ivs. seldom divided; fls. usually white. 130 spec, both worlds.

6. Barbar^a, Winter Cress ; silique linear, often 4-sided ; fls. yel-

low. 6 spec, Eur. 6. Nasturtium, Cress ; silique linear, or siliele

globular ; fls. yellow or white. Lvs. pinnate or pinnatifid. (g), QL,

usually low, spreading. Aquatic or marsh plants. 20 spec, bom
worlds. N. offieindle, Water C. ; creeping; fls. white. Eur. N.
palusire, erect, l°-3° high, fls. yellow, U. S. 7. Cheirdnthus, Wall-
flower. Q|. or ev. shrubs ; fls. yellow, crimson, brown-yellow,
white, showy. Medit. State*, Canaries. 12 spec. C. Cheiri, S. Eur.
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Emb., Pig. 191, B; ov., Fig. 181, D; silique, Fig. 200, A. 8, Mat-
thiola, Stock, Gikoplbb, G-illyitlo-wer. Similar to 7 (which is

called by same names), but sds. winged. 30 spec., Medit. States, G-t.

Brit.

Ord. 152. Fumariaceae.—Pis. g , rarely sol. Sep. 2, scale-like.

Pet. 4, arranged cross-wise, free or connate ; 2 outer larger, usually
equal, often spurred or saccate at base ; 2 inner smaller, rarely spurred
at base ; coherent by their tips and enclosing the stamens and pistil.

Sta. 6, diadelphous in equal sets ; anth. of inner sta. 1-celled, of 2 outer

sta. 2-celled ; sta. rarely 4, free. Boll sitiquose, 2-valved or lomenta-
ceous ; or vesicular ; or an akaine. Sds. sometimes strophiolate. Lvs.
much dissected or decompound ; alt., exstip. Herbs, often from bulbs
or tubers; rarely Shrubs; stem brittle, rarely sarmentose; juice

•watery. Lovely Order. 7 gen., 142 spec. N. hemisphere ; few at

Cape G. H. 1. Fumaria, Pitmitory. 1 pet. swollen or spurred.

Boll globular, 1-seeded, indehisc. Pis. small, tubular, clustered or

spicate, pink, white. Weak climbers. Old World. 40 spec. F.

officinalis, © low ; fls. pink. Eur. Wild in U. S. 2. Corydalis.
Near 1, but boll siliqu&se; fls. of various colors, racemed. 70 spec",

both worlds, © @, Ql, 6°-8° high, climbing, straggling. C. aurea,

@, low, fls. yellow ; Can. to Guff C. glauca, @, 4° high, fls. varie-

gated. Can. to N. C. C. claviculdta, fls. white-yellow, ©, 8° high

;

Gt. Brit. 3. Ceratocipnos (Corydalis, B. and H. ). All the pet.

spurred. Beaked akaine, or lanceolate boll. Scrambling, shrubby.
Syria, Algeria. 4. Dicentra. 2 pet. spurred or gibbous. Pis.

racemed. Boll siliquose. Q|., usually stemless. Sev. spec, both
worlds. D. cucuUdria, Dutohmait's Brbkohes. 2 pet. long-

spurred. Lvs. from scaly bulb ; scape 6'-10' high, fls. white. Can.
to N. C, Tenn. D. canadensis, Sqtjirrel-Corn ;

stemless; tubers

small, yellow ; 2 pet. short-spurred ; fls. purple, fragrant, small.

Scape 6'-8' high. Can. to Ky. D. eximia, 2 pet. gibbous ; fls. rose

;

scape 8''-12' high. N. Y. to N. 0. D. spectdbilis, Blbbdinq
Heart; fls. deep rose, large;

QJ.,
stem leafy, 3° high. N. China.

5. Adlumia cirrhosa, Allegheny Fringe ; only spec. Pet. connate
into a cordate calyptra enclosing the stamens and ova. Fls. small,

pale lilac, in large drooping panicles. Boll siliquose. Lvs. decom-
pound, fringe-like, (g), climbing 8°-15° by the stalks of the Ifts.

Ord. 153. Papaveraceae.—Pis. § , reg.; sol., cymose or panicled,

often nodding. Pet. fugacious ;
usually 4, arranged cross-wise ; rarely

3-6-8-12; rarely 0. Sep. caducous ; 2, rarely 3; free, rarely connate.

Sta. free, usually oo, rarely 4-6. Carpels usually connate into a 1-

celled ova.
;
placentas 2 or more, parietal. Sty. usually short or 0.

Stig. = placentas
;
persistent ;' free or connate. Boll, often siliquose;

carpels rarely distinct. Sds. usually x ; often strophiolate. Lvs. alt
,

simple, variously cut or lobed Herbs, rarely Shrubs ; juice milky or

watery, narcotic or acrid; colored. 17 gen., 50 spec, both worlds,

chiefly Eur. 3 Tribes :

Tribe 1. 3 gen., 6 Spec, Am. 1. Eschsch61tzia (pronounced

Eskolzia; see Lesson XXXV.). Pet. 4; sep. connate into a pointed

calyptra ; torus top-shaped. Sty. ; stig. 4-6, unequal
;
placentas 2.

©, bushy, branching; juice colorless; lvs. glaucous; fls. large, yel-

low or white. Boll long, slender. 4 spec, Cal. 2. Dendromecon

rigidum, Tree Poppy, monotypic Pet. 4; sep. 2; sty. 0; stig. 2.
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Boll long. Pis. yellow. Low ev. shrub ; Ivs. glaucous. Santa Cruz
Island, off Cal. coast. 3. Hunnem&nnia fumaricefblia, monotypic.
Pet. 4 ; sep. 2 ; sty. ; stig. 4. Fl. yellow. Boll 10-ribbed. %,
2°-3° high. Mex. Tribe 2. 11 gen., 47 spec, both worlds. 1.

Chelidonium mdjus, Cblandine (miscalled Greater C. ; see Ficaria)

;

monotypic. Sep. 2 ;
pet. 4 ; sty. nearly ; stig. 2-lobed. Boll linear.

Juice orange, poisonous. Fls. small, umbelled. Lvs. glaucous. 0,
©, % ; l°-4° high. Eur. ; introduced U. S. Ova., Fig. 181, C

;

vessels. Fig. 221. 2. Gladcium, Horned Poppy. Pet. 4; sep. 2;
sty. ; stig. 2-lobed. Boll 6'-10' long, curved. Lvs. glaucous. Fls.

yellow, red, purple. 5 species, Q (g), l°-2° high. S. Eur., Asia. G.
luteum, [fldvum), fls. yellow, @, 2°. Eur.; introduced U. 8. 3.

Bocc6nia. Pet. ; sep. 2, colored ; sty. ; stig. 2-lobed. Fls. small,

in large, showy panicles. Boll few-seeded. Juice red. Foliage
elegant. 3 spec. B. corddta, Q|., stem 5°-8° high ; fls. pink or cream-
white. China. B. frutescens, ev. shrub, 6° high ; fls. pale yellow.
W. Ind. B. integrifblia, ev. shrub, 4° high ; fls. white. Mex. 4.

Sanguinaria canadensis, Blood-koot, Puccooif ; monotypic. Pet.

8-12; sty. short; stig. 2-lobed. Boll oblong. Juice red. i2|.; rhiz.

prostrate ; If. and large white fl. sol. U. S. 5. Styldphorum. Pet.

4 ; sep. 2, hairy ; sty. columnar ; stig. 2-4-lobed. Boll bristly, 2-4-

valved, dehisc. to base. Qj., low ; st. naked, few-1-leaved and few-1-
flowered at top. 4 spec, 2 Am., 2 Asia. S. diphyllum, fls. large,

yellow. Penn., "W. 6. Argemone, Pkickly Poppy. Pet. 4-8;

sep. 2-3, bristly ; sty. nearly ; stig. 3-6. Boll oblong, prickly, 3-6-

valved, dehisc. at top. Lvs. often spotted with white. © (2), prickly;

juice yellow. 6 spec. Am. A. mexicdna, fls. yellow, rarely white.

Trop. Am. Common. 7. Papaver, Poppy. Pet. 4-6 ; sep. 2-3

;

stig. 4-20, connate, radiate, sessile on a disk formed by the styles on
the top of the ova. Boll short, dehisc. apical by 4-20 pores or chinks

beneath the persistent stig. Herbs; juice milky, fls. sol., showy. 0,
Q).. Many spec, and varieties; Old World. P. somniferum, Opium
P., 0, fl. white or purple; boll yields Opium; P. Rhoeas, Cobn P.,

O, fl. bright crimson; Eur. Boll, Fig. 197, E. Tribe 3. Sep. 3;

pet. 6. 3 gen., 5 spec, Pacif. States, N. Am. 1. Romneya, mono-
typic. Q|. ; fls. large, white. Cal. 2. Platystigma (Meconella).

Sta. few. Boll 3-4-celled. 0. Dwarf, fls. small, yellow. 3 spec,

N. "W. Am. 3. Platystemon californicus, monotypic. 0, spread-

ing, hairy ; fls. white or yellow. Cal. Var. smooth (P. ochroleOcua,

leiocarpus), Siberia.

Ord. 154. SarraceniacesE.^Pls. SJ , reg., large, nodding. Pet. 5,

rarely 0. Sep. 4-5, persistent. Sta. oo, distinct. Sty. term., short,

dilated or lobed or divided at top. Ova. 3-5-celled, oj-seeded. Boll

3-5-celled, 3-5-valved, oo-seeded ; sds. small. Lf. with petiole trans-

formed to a pitcher with a longitudinal wing ; the small blade making
its lid; insectivorous. Stemless Qj. Herbs; lvs. radical, rosulate;

scape naked or with few bracts ; fls. sol. or racemed. Boge, N. and S.

Am. 3 gen., 8 spec. 1. Heliimphora niitans, only spec. Pet. 0.

Sep. 4-5, petaloid
;
pink or white, racemed. Boll 3-valved ; stig.

slightly 3-lobed. Pitchers rather short, stout; mouth open, tipped

with the small lid. Mts., Guiana, Venezuela. 2. Darlingtonia cali-

fdrnica, onlj' spec Pet. 5, pale purple. Sep. 5, larger,, straw-color.

Stig. 5-lobed; boll 5-valved. Pitchers 12''-18' long, slender, twisted;
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top vaulted, and saccate above the contracted mouth ; lid 2-eared.
Scape 2°-4° high; fl. sol. Mts., Cal. 3. Sarracenia. Pet. 5, in-
curved. Sep. 6. Sty. dilated at top into a 5-rayed parasol, each ray
ending in a minute stigma. Fl. sol. Boll 5-valved. 6 spec, N.
Am. A. Lf. iruTnpet-shaped, erect, a. Fl. yellow. S. varioldris,

Spotted Trumpet-leap. Lf. B'-IS' high ; wing broad, spotted ; lid

concave. Scape shorter; fl. 2' wide. N. C. to Fla., W. S. fldva,
Yellow T. Lf. large, 2°-3° high ; wing narrow, lid erect, yellow.
Scape 2° high ; fl. i'-5' wide. Same habitat as flrst. b. Fl. purple.
S. Drummondi. Lf. 2°-3° high ; wing narrow ; summit and erect lid

white, variegated. Scape longer than Ivs. ; fl. 3' wide. S. rubra,

Red T. Lf. lO'-lS' high ; wing narrow, lid erect ; fl. red-purple.

Ga. to Miss. B. Lf. pitcher-shaped, ascending ; fl. purple: S. psit-

tacina, Parrot Pitcher. Lf. 2'-4' long, slender ; wing broad, varie-

gated ; lid beaked. Scape 1° high. Fla. to La. S. purpibrea, Side-
Saddle, Huntsman's Cup. Lf. V-%' long, inflated ; wing broad

;

mouth contracted; lid large, erect. Scape 1° high. Pig. 114. Can.
to Gulf.

Crowfoot Alliance.

—

Mit. usually imb. Sta. oo, very rarely defi-

nite. Carpels free or immersed in the torus, very rarely connate.
Micropyle usually inferior. Smb. usually minute in fleshy perisperm

;

rarely large, perisperm (Nelumbium, Calycanthacese). 2 Sections

:

1. Sepals or petals 2-3-sev.-seriate ; sometimes 0: 156. Nymphaeacese.
156. Lardizabalaceae. 157. Berberidacese. 158. Menispermacese.
159. Anonacese. 160. Myristicaceas. 161. Monimiacese. 168. Mag-
noliaceae. 163. Calycanthacex. 2. Sepals usually 5, or fewer. Petals
2-seriate; 164. Dilleniaceae. 165. Ranunculaceae.

Ord. 155. Nymphseaceae.—Pis. § , reg., large
;
peduncle long, 1-

flowered. Pet. usually many or oo ; distinct, rarely connate at base.

Sta. 00, rarely 6. Carpels oo or few, distinct or coherent when ripe.

Sds. with perisperm and vitellus ; or both 0. Lvs. simple, alt. or
opp.

;
petiole long, blade usually large. Aquatic Herbs ; rhiz. sub-

terranean, fleshy, often tuberous ; acaulescent, except in Cabombacese.
Petioles and peduncles with many air-tubes. Both worlds. 8 gen.,

about 65 spec. 3 Sub-Orders :

Sub-Ord. 1. Nelumbiacese. Lotus Flowers.—Acaulescent.

Lvs. and fls. emerged. Sep. 4 or more, petaloid
;
pet. and sta. oo ; all

hypog. at base of torus. Sta. with connective produced. Ova. be-

tween 10 and 20 ; 1-seeded, distinct, distant, sunk in pits on the top

of the large obconio torus. Sty. short; stig. peltate, hollowed, like

the lvs. Nuts acorn-like. Emb. large, plumule foliaceous, Peri-

sperm and vitellus 0. Fr. the large torus with its sunken nuts. Ehiz.

and sds. edible. Lvs. orbicular, large, centrally peltate, hollowed into

bowls as they grow and emerge ; blade velvety wHhin ; stomata only

at centre, and set like a jewel ; veins large, radiate. One gen., 2 spec.

:

Neliimbium luteum, Yellow Lotus, Yonquapene (Yonkapane,

Yonkapin; the common S. and aboriginal name). Fls. yellow, 8'-ll'

wide. Connective hookfed, linear. Lvs. l°-2° wide. Lakes, pools,

N. C, Tenn., S. to Fla. and Tex. Isolated: below Philadelphia;

near Lyme, Conn. ; Sodus Bay, N. Y. ;
Miss. River, Wis. N.

speciosum, Sacred Lotus. Connective clavate ; fls. usually deep

rose-colored; large, but smaller than in N. luteum. Caspian Sea;

Persia ;
India ; China ; Japan ;

Malaysia ; Australia. No longer in
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Egypt, tut abundant there 2500 years ago and sacred to Isis ; one of
the two great types (Papyrus the other) of ancient Egyptian architeo-

tuve and ornament. Whole plant still sacred in Ind. ; the spiral fibres

of the petioles are used as wick for the sacred lamps. See Lesson XII.,
Fig. 79. Sev. var. with white and blue fls. Introduced in private

and public gardens, Eur., U. S. ; fine specimens in Union Square,
New York.
Sub-Ord. 2. Nymphaeaceae. Water-Liltks.—Acaulesceni. Lvs.

and fls. floating, rarely emerged. Carpels 8-30, whorled, coherent, en-

veloped by the torus ; stigmas connate, radiate, as In Papaver. Pr. a
large berry, co-seeded ; rind hard, bursting irregularly ; rarely sepa-

rating into distinct carpels. 5 gen., 30 spec. 1. Victoria regia (mono-
typic), Mais del agua, Water-Maizb. Lvs. and fls. floating. Sep.

4, purple without; pet. oo (several hundred), passing into the c» sta.

;

and all epigynous. Fl. 12'-18' wide ; outer pet. white, inner rose.

Berry large, spiny. Sds. edible. Petiole spiny ; blade 6°-12° wide,
with boss-like eminences; orbicular; apparently centrally peltate, but
slit at base to petiole ; deep purple beneath ; margin upturned as a
rim. Slow waters, S. Am. 2. Euryale ferox, monotypic. Close to

Victdria, but more spiny; fl. much smaller, purple; pet. 20-30; If.-

blade l°-4° wide, rim 0. E. Ind. Sds. arillate, edible. 8. Nymph-
aea. Sep. 4, hypog., green without. Pet. oo, oo-seriate, passing

into the oo epigynous sta. Berry ripened under water. Sds. arillate.

20 spec, still or slow waters, both worlds. N. orfomte, lvs and fls.

floating. Lvs. orbic, cordate-cleft to petiole at base, 9' wide. El.

white, fragrant, 5' wide, opening only at morning. Common, IT. S.

Var. with pink and red fls. N. dlha, similar, fls. large, white, sleep-

ing under water at night. Eur., Asia. N. tuberbsa, rhiz. with self-

detaching tubers. Fls. white, 5'-9' wide; If. lO'-lS' wide. Great
Lakes ; W. and S. N. iotes, lvs. and fls. emerged. Fl. white, large

;

sleeping under water at night. Lvs. serrate. Eg}'pt. Var. in

Guinea ; Asia. N. cceriilea, fls. blue, large ; Egypt, Ind. ; sev. var.

N. bldnda, night-blooming, S. Am., W. Ind. N. gigantea, fl. very

large, blue, Moreton Bay, Australia. 4. Barcl^ya. Sep. 5, distinct,

hypog. Pet. 5, epig., connate into a tube at base ; sta. oo, epipet.

PI. red. Beny bristly. 2 spec, E. Ind. 6. Ntiphar, Yellow
Watbk-Lily. Sep. 5-6 or more, large, yellow

;
pet. 10-18, minute,

stamen-like or ; sta. short, oo ; all hypog. Ova. on top of torus.

Berry ripening under water. Lvs. large, cordate or sagittate, floating

or emerged. 3-4 spec. Am., Eur., Asia. N. iii^ea, Bkandy-bottlbs.
Sep. 5 ; fls. yellow, brandj'-soented. 2' wide. Eur., Asia; nat. below
Phila. N.. ddvena, Bonnets, Spattbkdock. Sepals 6. Fls. large,

globular, yellow. Sd., Fig. 7, E. Can. to Gulf N. sagiticef blia, fl.

smaller
;
pet. 0. N. C, Tenn. to Gulf. N . polysepalum, fls. very large,

yellow; W. U. S.

Sub-Ord. 3. Cabombacese. Water- Shields.—Caulescent.

Stems slender, leafy, floating. Lvs. elliptic, centrally peltate. Lvs.

and fls. floating. Ova. free, whorled, stigmafiferous at top (Caboraba)

or throughout their length (Hydropeltis). Ripe carpels indehisc 2

gen., 3 spec 1, Hydropfeltis /)M?7)M?'ea (Brasenia peltdta), monotypic.
Sep. 3-4. Pet. 3-4. Sta. 12-18; fls. small, purple. Ova. 4-18, 2-

ovuled. Eipe carpels 2-1-seeded. Lvs. 2''-3'' wide. Stem coated

with mucilage. Ova., Fig. 179, 6. Ponds, slow streams. Can. to
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(Julf
; iPuget Sound ; Japan ; B. Ind. ; Australia. 2. Cabomba.

Sep. 3. Pet. 3. Sta. 6. Ova. 2-4. Kipe carpels 1-3-seeded. Sub-
merged Ivs. opp., dissected; floating Ivs. alt., entire. Fls. small, in
axils of floating Ivs. 2 or 3 spec. Am. C. carolinidna, fls. white,
pet. yellow at base. Lvs. small. Ponds, still waters, N. C, Tenn.,
S. to Gulf.

Ord. 156. Lardizabalacea.—Fls. cf, c? ?, or J^ § ?, in sol. or

fascicled racemes, 6-merous
;

pet. sometimes 0; brown, purple, or

green. Ova. 3, or 6-9; distinct, sessile, 1-celled. Ov. oo, rarely few.

Kipe carpels baccate, indehisc. or rarely dehisc. ; often edible ; sds.

buried in the pulp. Lvs. alt., compound, exstip. Ev. twining or

rarely erect Shrubs. 7 gen., 13 spec, both worlds. 1. Stauntonia.

(^ 9. Pet. 0. 2 spec, S. sinensis, China; S. hexaph0la, Japan.
2. Decaisnea insignis, monotypic

; (f' g $ ;
pet. ; follicles filled

with edible pulp. Erect shi-ub. Himalayas. 3. Parvatia Bruno-
nidna, monotypic

; (^ ? ;
pet. 6. High-climbing. Khasia Mts. 4.

Holboellia. ^ ;
pet. 6, minute. Scandent. 2 spec. Ind. H. lati-

fblia, berries edible. 5. Akebia. ^p. High-climbing ; fls. fragrant.

4 spec, Japan, China. 6. Boquila irifolidta, BdQDlL-HLANCO ; mono-
typic. (f 9- Small, trailing; fls. white, sol. or two or four, axil.

;

terries edible. Chili. 7. Lardizabala. (j^ ?; c? racemed, $ sol.

High-climbing, ornamental ; berries edible. 2 spec, Chili. L. biter-

ndta, best known.
Ord. 157. Berberidacese.—Fls. §; reg., rarely achlam;yd. Infl.

various. Sep. 3-4-9, distinct. Pet. = or double the sep. Sta. = or

double the pet. Stig. peltate or 2-lobed ; rarely unilateral. ' Carpel
sol. (3 in Berberidopsis), 1-celled, c»-ovuled. Berry or boll. Lvs.
compound, or 1-foliolate or palmilobed. Herbs or Shrubs ; juice watery.
Both worlds. 12 gen., 123 spec. Types given : 1. Podophyllum,
May-Apple. Pet. .6-9. Berry fleshy, large. Lvs. lai-ge, pinnate-
lohed and peltate. Q|. ; rhiz. creeping ; st. annual, 2-leaved ; fl. large,

nodding, axil, between the lvs. 2 spec, one in Himalayas ; the other,

P. peltdtum, common in U. S. Beri'y yellow, edible ; fl. white. 2.

Jeffersonia. Sep. 4, large, petaloid
;
pet. 8, narrow. Lfts. 2, on a

long petiole from a QJ.
rhiz. Scape with 1 large white fl. Pyxidium,

half dehisc. (fls. rarely in 3's or 5's). 2 spec ; 1 in Asia (Mantchuria)

;

the other, J. diph^lea, TJ. S., common. 3. Diphylleia cymbsa, Um-
BRBLLA-iiBAP ; monotypic ; fls. 6-merous, small, cymose ; rhiz, Qj.

;

If. rad., long-petioled, peltate; fl.-stem 2-leaved; cyme term. Berries

small, blue. TJ. S., Japan. 4. Caulophyllum thalictroides, Cohosh,
Pappoose Koot ; monotypic. Fls. 6-merous. Stig. unilateral. Ova.
thin, early burst by the two growing sds., and perishing. Sds. fleshy,

blue, drupe-like ; funiculus stalk-like. Rhiz. Qj. ; rad. If small, 3-

ternate ; st. Q, naked, terminated by a large 3-ternate If and a panicle

of small green fls. Can. to Car., Tenn. 5. Lebntice. Sep. 6, petaloid
;

pet. 6, smaller. Boll bladderj'-inflated, indehisc. Fls. small, yellow,

racemed. Lvs. variously cut. Khiz. Qj.. 3-4 spec, Eur., Asia. L.

Leontopetalwm, Lion's Leaf, Lion's Tuenip. Lvs. large, long-

petioled. Rt. tuberous, saponaceous. S. and E. Eur., Asia. 6.

Nandina domestica, monotypic Fls. 6-mei'ous, in term, panicles.

Berries red, globose. Lvs. .3-ternate. Ev. shi'ub, 6° high. China,

Japan. 7. B6rberis, Barberry. Sep. 6-9, colored. Pet. 6, bi-

glandular at base. Stig. peltate. Fls. yellow, racemed. Berries bright
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red, sometimes purple, white. Lvs. 1-foliolate or pinnate, often

changed to spines. Shrubs, 6'-] 5° high; ev. or decid. 10(3 spec;
those called Mahonia (lvs. pinnate) very showy. Many fine spec,
temp. Eur., Asia, Am. B. vulgaris, common B. ; decid., 8° high.

Ova., Fig. 5, 3. Eur. B. canadensis, decid., near last, hut rac.

fewer-flowered; pet. notched. Decid., l°-3° high. Va., S. and W.
Not in Canada. B. Darwinii, ev., 6° high, hemes purple. Chiloe.

B. dealbdta, ev., 8° high, Mex. B. ruscifblia, ev., 5° high, Buenos
Ayres. B. Aguifolium, lvs. paripinnate, spiny-toothed; berries pur-

ple. 6' high in New Mex., Colorado; 2°-6° high in Oregon. B.
Fremontii, 5°-15° high ; lvs. paripinnate, spiny-toothed ; berries dark
blue. N. Tex., New Mex., Utah. 8. Berberidopsis cordlVma, mono-
typic, anomalous. Ova. with 3 parietal placentas ; ov. almost orthot.

Fls. long-stalked, crimson, in large pend. racemes; perianth globosej

parts 9-15, colored
;

passing from bracts into sep. and pet. Lvs.
1-foliolate, spiny-toothed. Ev. climbing shrub, very showy. Chili.

Ord. 158. MeniSpermaces.

—

(^ 9 or |^ § $ . Els. small, rarely

sol. Sep 6-4-2-10. Pet. 6-5-4-3, usually distinct; sometimes in

9 fl. Sta. -^^ petals, rarely co ; distinct or monadelph. Carpels usu-
ally 3, 1-ovuled. Drupe 1-seeded ; often showy ; sds. curved. Lvs.

alt., exstip. ; usually palminerved ; ent. or palmilobed or peltate

;

rarely compound. Climbing, handsome, slender Shrubs or Herbs ; bit-

ter, narcotic, often poisonous. Trop., subtrop., both worlds
;
none in

Eur. 31 gen., 300 spec. 4 Tribes Types given : Tribe 1. 9 gen.,

51 spec, both worlds. 1. HsTjerbaena, ev. ; fls. panicled. 8-4 spec,

trop. Am., Mex. Tribe 8. 4 gen., 24 spec, both worlds. 1. Cis-

sdmpelos, ^ '^, ev.; 18 spec, both worlds; fls. panicled; drupes

often scarlet. C. Pareira, Vblvbt-Lbaf. Lvs. velvety; drupes
scarlet, hairy ; rt. the Pareira brdva of pharmacy. W. Ind., Cent.

Am., E. Ind. 2. Stephania, J* ?. Fls. umbelled or panicled. Lvs.
usually peltate. 3 or 4 spec, ev. ; trop. Asia, E. Ind., Af., Australia.

Tribe 3. 8 gen., 26 spec, both worlds. 1. Menisp6rtnum, Moon-
seed. (^ 9- Sep. 4-8. Pet. 6-8, small. Fls. white, panicled.

Drupes small, black, compressed. Lvs. cordate, ent., or.palmatilobed

or angled. 2 spec. ; 1 in Asia; the other, M. canadense, decid., 8°-

12° high. Can. to Car., W. to the Miss. 2. C6cculus. J* ?,
(5^ § 9 • ^'^- 6-merous, small, white, racemed

; (^ racemes com-
pound. Shrubs, usually ev., usually climbing, .showy. 10 spec,
Asia, Af., Am. C. carolinus, decid., twining, 10°-15°. Drupes red.

Lvs. cordate or 3-angled. S. 111. to Fla. and W. Tribe 4. 10 gen.,

20 spec. , both worlds. 1. Jateorhiza. Near Cocculus. Ev. climbei-s.

J. palmdia, lvs. large, deeply palmatilobed ; rt. tuberous, the Columbo
of pharmacy. 10° high, Mozambique ; not from Columbo, as once
supposed. 2. Anamirta- Cocculus, monotypic; fls. in pend. panicles.

Ev., climbing 20°. Sds. poisonous, used to adulterate porter. E.
Ind.

Ord. 169. Anonacese.

—

M^V valv. or imb. Fls. g , rarely di-

clinous
;
purple, brown, or yellow, sol. or fascicled. Sep. usually 3,

rarely 2; distinct or connate. Pet. 6, 2-seriate, 3 outer larger; rarely

4 or 3 ; rarely connate; fls. usually sol. Sta. oo, many-seriate on a
thick torus

; anth usually hidden by the overlapping top of the con-
nective

; rarely def , exposed. Pis. often fragrant. Carpels oo, rarely
def. or sol.; distinct, rarely coherent ; sessile on top of torus. Style
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short or 0. Stig. thick, various. Ov, 1-2-qo. Eipe carpels sessile or
stipitate, distinct or united into a oo-celled fr. (Anona), or 1-celled fr-

(Monodora)
; fr. various. Perisperm ruminate, copious. Lvs. alt.,

distichous, simple, entire, penninerved, exstip. Ti-ees, Shrubs, some-
times climbing

;
generally ev. and aromatic, with bitter, peppery, or

acrid juice. Chiefly trop., both worlds. About 40 gen., 400 spec. 5
Tribes: Tribe 1. 7 gen., 42 spec, both worlds. 1, Bocagea. Fr. of
1-3 carpels, baccate, 'S-seeded ; sds. arillate. Ev. trees, shrubs, 7 or 8
spec, Brazil. Tribe 2. 5 gen., 120 spec, both worlds. 1, Xylopia,
BiTTEKWooD. Carpels 2-15, baccate, 1-2-seeded ; on a globular torus.

Berries spicy or peppery, used as condiments. Wood intensely hitter.

30 spec, W. Ind., S. Am., W. Af., Malaysia; most numerous in Am.
2. Anona, Custard Apple. Carpels oo, fused into a oo-celled fleshy

fr. Ev. shrubs, trees, aromatic, spic}'. 50 spec, ti-op. Am., Asia, Af.

A. reticulata, Bullock's Heart ; A. muricdta, Sour Sop, Fig. 80

;

W. Ind. ; A. squamosa. Sweet Sop, Malaysia ; A. Cherimolia, Cheri-
MoYBR, ]?eni. All small ev. trees, with fine fr. Tribe 3. 9 gen.,

42 spec, both worlds. 1. Mitrephora, ev. trees, often tall. Trop.
Asia, E. Ind. 2. Monodora. Fl. large, sol., fragrant; fr. large,

melon-like, pulpy. 3 spec, ev. shrubs, trees. W. and E. Ind., trop.

Af. M. Myristica, Calabash Nutmbq. Sds. used as nutmegs.
Tree 30° high in Jamaica; probably brought by negroes from W. Af.,

where it is 50°-60° high. Tribe 4. 11 gen., 60 spec, both worlds.

1. Asimina (Anona, Linnaeus), N. Am. Custard Apple, miscalled

Papaw. Pet. 6. Carpels 2-15, 1-celled, few-sev.-ovuled, fleshy in fr.

Sds. arillate. Shrubs, small trees ; 7 or 8 spec. ; U. S., Mex., Cent.

Am., Cuba; ev. in trop., decid. in U. S. A. [Anona) triloba, fls.

brown-purple ; fr. large, yellow, banana-form, few-seeded, edible.

15°-30° high, N. Y. to III., S. to Gulf. Sd., Fig. 193, B. A. parvi-
./?dra, fl. and fr. smaller. 2°-5° high. N. C. to Fla , W. A. grandi-

fora, A. fygmaea, fls. yellow, fr. small; low shrubs, Fla., Ga. 2.

Unona. Pet. 6-3. Carpels long, distinct, sev.-seeded, lomentaceous.
Ev. shrubs, sometimes climbing. 18 spec. ; 12 trop. Af. ; 6 trop.

Asia. Tribes. 8 gen., 104 spec, both worlds. 1. Uvaria. Carpels

00, distinct, cylindric, sometimes grape-like. Fls. often very fragrant,

fr. edible. Ev. climbers. 35 spec, W. Af. to Philippines. 2. Guat-
teria. Carpels distinct. Ev., handsome trees, shrubs; 50 spec, trop.

Am., Asia. G. virgaia, Lancbwood, wood light, used by coach-

builders. Jamaica.
Ord. 160. Myristicacese.—^st. valv. Fls. apet., J* ?; in

racemes, hds. glomerules, panicles ; small, white or yellow. Sep. 3-

2-4-fid ; fila. monadelph. into a compact column, cylindric or tur-

binate, or dilated into a disk. 9= Carpel sol. (rarely 2, one sterile),

free, 1-celled, 1-ovuled. Boll fleshy, 2-valved. Sd. with laciniate

fleshy aril. Perisperm ruminate, copious. Ev. lofty Trees, Shrubs,

aromatic
;
juice turning red in air. Lvs. alt., nearly distichous, simple,

entire, penninerved, coriaceous, exstip. Malaysia,. trop. Am., Pacific

Islands, Madagascar. Only gen. Myristica. Sd. the Nutmeg, its aril

the Mace of commerce. Numerous spec. M. moschdta (frdgrans),

fine tree; fr. peach-like, but dehisc, yields the finest nutmegs. Fig.

196. Malaysia. M. (Virola) sebifera, 60° high. Antilles, Guiana.

M.fdtua, M. Otbba, M. bicidba, M. officinalis, S. Am. M. (Pyrrhosa)

tingens, Amboyna.
14
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Ord. 161. Monimiacese.—jEst. imb. Fls. cPi c? ? ' (:? S ? >
rarely

§; usually yellow; sol., or in racemes, cymes, panicles. Pet. 0.

Perianth a torus-cupule, spreading, or fig-like, or rarely capsular, usu-
ally accrescent, on which 4-6-8-oo sepals are inserted (and imb.). Sta.
u.sually 00 (rarely few), lining the wall of the cupule in the (^, its

throat only in the 9 • Carpels usually oo, rarely few ; 1-celled, dis-

tinct, superficial or sunk in the cupule. Pr. drupe, or akaine, often
with plumose persistent style. Pr. often edible. Lvs. simple, opp. or
whorled, rarely alt. ; often pellucid-punctate, glabrous, silky, cottony,
or seal}'; exstip. Ev. Trees, Shrubs, aromatic. 22 gen., 180 spec,
chiefly in S. hemisphere. 2 Tribes. Types only given :

Tribe 1. Ov. erect, rarely pend. A. Perianth spreading. Akaines.
1. Laurelia. Fls. (^ ^, racemed. 2 spec. L. sempermrens, tall

tree ; sds. called Plume Nutmegs. Chili. L. nbva-zelandiae, 100°-150°
high, 7° in diam., with buttresses 15° thick. New Z. 2. Athero-
sperma mosc/fote, monotypic. Fls. (^ g 9, sol. Gigantic tree. New
Holl. B. Perianth Jig-like. Drupe with nut free. 3. Siparuna (Ci-
trosma). Fls. J' § ? -J' ?, rarely j^. Cymes. Shrubs, small trees.

60 spec, S. Am., widely distributed. Tribe 2. Ov. pend. A. Peri-
anth .spreading. Drupes. 1. Boldoa [Veiuims) frdgrans, monotypic.
Chili. 2. Mollinedia. Pis. (^ 9, cP. Cymes, racemes, panicles.

Trees, shrubs ; 30 spec. ; 3 or 4 in Australia, rest from Brazil to Mex.
B. Perianth fig-like. 3. Kibara. Pis. jf , rarely (^ 9 • Cymose.
Trees, 10 spec, trop. Asia, Malaysia, Australia. 4. Amtiora (Tam-
bourissa). Pis. fP, adventitious; racemed or sol. Trees, 14 spec;
and 5. Monimia. Pis. .-p. Eacemed, panicled. Trees, shrubs, 3 spec.

;

Mauritius, Madagascar, Cape Comorin, Mascarene Islands.

Ord. 162. Magnoliaceffi.—^st. imb. Fls. jP , (j^ g 9'-J' 9,
§, usually large, sol., lily-like; rarely racemed, fascicled; rarely

aclilamyd. Sep. 3, or 6, or 2-4, usually petaloid ; free. Pet. 6- «, at

base of the long torus (gonopbore) ; 1-2- oo -seriate. Sta. oo, sev.-seri-

ate, above the petals, on the gonophore; anth. adnate, extrorse or in-

trorse ; dehisc. various. Ova. always 1-celled ; oo or few ; oo-seriate,

occupying the upper part of the gonophore (which thus becomes a

gynophore), or whorled at its top; distinct, rarely coherent. Style

continuous with ova., stigmatiferous within and near the top. Ov. 2

(rarely more), pend. ; or 1, erect. Pr. various. Carpels free or co-

herent ; follicular, or baccate, or samaroid, or woody and pyxidial

(breaking transversely) at base. Emb. minute. Lvs. alt., simple,

entire, rarely lobed or dentate ; coriaceous ; exstip. ; or stipules mem-
branous, caduc, convolute, often connate into a sheath in vernation.

Trees, Shrubs, often ev. and aromatic. 11 gen., 72 spec, N. and S.

Am., Asia, and Islands, Australia. None in Af. or Eur. 4 Tribes :

Tribe 1. Pis. fp, sol., small, ax., usually scented. Sep. and pet.

9-12-15, 3- 00 -seriate
;
passing gradually from small outer to larger

petaloid inner. (^ : Sta. an, or 5-15; fila. short, thick; distinct or

united in a globular mass ; anth. -cells short, rounded. 9- Carpels oo
;

in a head on the gynophore (Kadsura), or on a cone-like gynophore,
which elongates into a spike in fr. (Schizandra). Carpels 2-3-ovuled,
becoming berries, indehisc. Lvs. ent. or dentate, often pellucid-

punctate ; sub-coriaceous ; exstip. Climbing shrubs, usually ev.

;

trop. and E. Asia ; one spec. N. Am. 2 gen. : 1. Kadsiira, ev. ; fls.

white or red; berries distinct, in a hd. 7 spec, trop. Asia, Japan. 2.



SXOGEm. i^l^g

Schiz4ndra (including the Asiatic ev. Sphaerostema). Fls. red, yel-
low, white. Sds. reniform

; berries distinct, distant, cm the Ion? sjyno-
phore. 6 spec, 5 in trop. Asia ; 1, S. cocdnea, dccid., high-climbin?,
fls. crimson, bei-ries red, S. C. to Fla. and La.
Tribe 2. Magnolias. Fls. § , usually large, fragrant. Sep. and

pet. colored alike. Sep. 3, often petal-like (or 0). Pet. 6-9-12. Car-
pels imb., many-seriate on the gynophore and with it ripening into a
cone-like fruit. Lf.-hud covered by pointed caducous calyptriform
sheaths, each sheath formed by 2 connate stipules; each sheath, in
succession, covering the entire If.-bud and releasing only its proper If.,

which i* conduplicate (reclinate al.so in Liriodendron) and applied to
the sheathed If-bud above it. 5 gen., handsome trees, aromatic

; wood
valuable. 1. Liriodendron Tulipifera, Tulip Tree. Monotypic.
Fls. large, yellow. Sep. 3, reflexed

;
pet. 6, tulip-like. Anth. ex-

trorse. Samaras 1-2-seeded, in a cone 2'-3' long. Lvs. large, truncate,
slightly 4-lobed, decid. Magnificent columnar tree, 100°-150° high,
5°-9° in diam., solvent only near top. Can. to Gulf; finest in States
bordering on the Lower Ohio and Miss. Kivers, especially K.y. and
Tenn. 2. Michelia. Near Magnolia (which see), but follicles several-
seeded, loosely arranged in the cone ; fls. ax. Lvs. entii-e, large. Ev.
trees, usually lofty; wood very valuable. 12 spec, Ind., Eastern
Archipel. M. Champdcn, Champak ; fls. large, rich orange, very fra-

grant; sacred to Vishnu. Ind. 3. Manglietia. Nearer Magnolia, with
fls. term., showy ; but follicles several-seeded. Lvs. ent., large. Fine
ev. trees, very fragrant and valuable. 5 spec, 3 in Asia; 1, M. in-

signis, fls. pink-white, both Asia and Java; and 1, M. glauca, fls.

yellow,-Java.

4. Magnolia. Fl. terminal, with a latent If.-bud beside it, and both
sheathed in a common sheath, as the above-described If. and If.-bud;

but with this diflerence: the fl. has, besides this common sheath, its

own proper sheath, leathery, caducous, spatha-like, dehisc. hj 1 suture
only, or indehisc. and rupturing irregularly as the fl. unfolds (M.
grandiflbra). The fl.-sheath in the Asiatic species opens normally,
and often develops a If. midway (M. Campbelli, M. conspicua). The
If.-bud, still sheathed beside the fl., remains latent until the fr. ripens

or until the following spring ; then it adjusts itself almost completely
on the apex, like a terminal bud, thus lengthening the crooked branch
and repeating the story. Follicles fleshy, persist., 2-seeded, dehisc

;

cone oblong, usually rose-colored ; showy. Sds. with fleshy testa, red

or brown ; suspended outside the cell by extensile cobwebby funicular

threads. Lvs. large, long, ent. ; usually crowded, as if whorled around
the large fl. at the end of the flowering branches. Splendid trees,

rarely shi'ubs ; 14 spec, N. Am., Asia, China, Japan.

A. S. Am. a. Decid. Cones W-A'-h' long, us^ially rose-colored, with

scarlet sds. Fls. white, except in 2 spec. M. Fraseri (auriculata), 40°-

45° high; fl. 6' wide, fragrant. Lvs. 8'-12' long. Va., Ky., S. to

Fla. M. macroph^lla, 20°-35° high ; fl. 8'-I2' wide, fragrant. Lvs.

18'-3° long. Ky., Tenn., S. to Gulf. M. corddta, 40°-50° high
;

fl.

4''-6' widef yellow. Lvs. long-petioled, 4'-6' long. Ga., Car. M.
umbrella, 30°-35° high ;

fl. 7'-8' wide ; cone 4'-6' long, very showy.

Lvs. l°-2° long. N. Y. to O., S. to Gulf. M. acuminata, Cucumbeu
Tree 60°-80° high ;

5° in diam. ; fl. 3'-6' wide, bluish or yellowish.

Cone 3' long, cucumber-like. Lvs. dark green, 6'-9' long. N. Y.,
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W. ; and S. to Gulf States, b. Eo. FLs. white, fragrant. 1A. glailca,

Sweet Bay ;
8°-20° high ; fl. 2'-3' wide

;
pet. 9. Cone I'-IJ' long,

red-brown. Lvs. Z'-t' long, dark green. Fig. 133. Mass. to La.
M. grandifibra, majestic columnar tree, 60°-120° high, 2°-3° in diam.,
hd. conical ; fl. 6'-10' wide, white, fragrant. Sep. 0. Pet. 9, 3-seriate,

middle series much larger than the similar inner and outer ; blooming
in spring and all summer. Cone Z'-i' long, red-brown. Lvs. i'-V2,'

long, dark green, coriaceous, shining above, often ferruginous beneath.
N. C, Tenn., to Gulf. Many fine var. in Eur. gardens. B. Asiatic,

a. Ev. FU. fragrant: lli. fuscata, fls. brown-purple, small, sweet;
M. anoncefblia, fls. red ; M. pumila, fls. white, are shrubs 5°-15° high,
China. M. Kbbus, 20° high, fls. white, Japan, b. Deeid. .- M. con-

spiaua, Yu-LAN {Chinese, meaning Lily Tree) ; fls. large, white or
rose-tinted, before lvs. in spring. 40°-50° high; China. M. pur-
purea, fls. large, purple, fragrant, 10°-2.5° high; Japan. M. Camp-
belli, fls. large, crimson, before lvs. in spring. Splendid tree, 150° high.
Sikkim.

5. Talautna. Sep. 3. Pet. 6- oo, 2- oo -seriate. Carpels 2-ovuled,
fused in a cone, but becoming pyxidial and falling, leaving the pre-
hensile sds. Otherwise like Magnolia. Fls. large, fragrant. Hand-
some ev. trees, shrubs ; 14 spec. ; 4 trop. Am , rest in trop. Asia,

Japan ; T. (Aromadendron) elegans, Java.
Tribes. Fls. g.c? $,.cf § ?. Carpels whorled, or 1-seriate, or

sol. Lvs. exstip. 2 gen. 1. lUicium, Star-Anisb. Fls. g . Sep.
8-6. Pet. 9- 00, 3- oo -seriate, yellow or purple, sol. Carpels oo, 1-

seriate, whorled, 1-ovuled, compressed follicular, dehisc, star-like in

fr. Ev. anise-scented shrubs or small trees. 5 spec, N. Am., E. Asia.

I. foridanum, pet. 20-30, fl. purple, V wide; 6°-10° high. Fla. to

La. I. ;3ff?-M^6rMm, pet. 6-12, fl. smaller, yellow. Shrub. S. Ga., E.
Fla. Others in Asia, Japan. 2. Drimys (including Tasmdnnia of

Australia, which has sol. carpel). Fls. 8 ,
j> g ?,^9. Sep. 2-3.

Pet. 6- CD, 2- CO -seriate, small, green, yellow, rosy, or white. Carpels

baccate, oo, whorled, or few, or sol.; l-oo -seeded. Trees, shrubs,

aromatic, often with taste of black pepper. 5 spec, 1 S. Am., 2 Aus-
tralia, 1 New Zealand, 1 Borneo. D. Winteri, Wintbk's Bark

;

tree; Chili to Magellan.
Tribe 4. Achlam;fd. Fls. § , c? ? ?-(?§• Carpels whorled.

2 gen. 1. Trochodendron aralioides, monotypic Fls. g . Sta. oo.

Ova. 5-8, sev.-ovulod. Lvs. whorled, persistent 3 years. Carpels

baccate, connate. Ev. tree, Japan. 2. Euptelea. J* § 9-^^ 9i
fls. before lvs. Carpels free. 2 spec, decid. trees; fls. appearing
before lvs 1 Japan, 1 Assam.

Ord. 163. Calycanthaceae.^Fls. ^, reg., sol., term., or ax., ap-

pearing Avith or before the lvs. in spring. Pet. 0. Sep. oo, distinct,

oo-seriate, imb. on an urceolate torus-cupule ; alike (Calycanthus), or

outer bract-like, inner petaloid (Chimonanthus). Sta. oo, 4-merous
(Calycanthus), or 10, 5-merous (Chimonanthus) ; on a fleshy ring

lining the cupule-throat ; outer fertile, inner sterile; distinct or co-

herent at base ; fila. short, anth. extrorse. Cai-pels oo, 1-2-ovuled. Sty.

and stig. term. Fr. fig-like, of oo akaines included in the accrescent

torus-cupule. Perisperm 0. Emb. with foliaceous convolute cotyl.

Lvs. simple, ent., petiolate, exstip. Decid. Shrubs, usually ai-omatic
2 gen., 5 spec. 1. Calycanthus. Fls. usually term, on leafy branches

;
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blooming all spring and summer. C. floridus, Sweet Shrub, Caro-
lina Allspicb. Pubescent. 5°-8° high ; lis. brown-purple, l'-\Y
wide, strawberry-scented. Fr. 2' long. Lvs. oblong or ovate, 2'-3'

long. rig. 176. Banks of streams, Va. to Miss. River, S. to Gulf.
C. Icevigatus, similar, but smoother; fl. 2' wide, scentless. Same
habitat; reaching to Penn. C. glaucus, similar, but smooth; fl. 2'

wide; lvs. 4'-7''"long. Mts., Tenn., N. C, Ga. (Two last perhaps
var. of first.) C. occidentalis, similar to last, but lvs. cordate; ns.

brick-red, 3' wide, scentless. Cal. 2. Chimoninthus /m^'j-ans, Japan
Allspice; monotypic. Sta. 10; 5 fertile. Petaloid sepals waxy,
pale yellow

; in one var. the inner chocolate-colored, in another mot-
tled with red. Lvs. rough ; branches long, half scandent. Fls. V
wide, very sweet-scented ; sessile in the ax. of fallen lvs., and appear-
ing in winter, long before the lvs. Japan. Hardy in TJ. S., S. of

Penn.
Ord. 164. Dilleniacese.—Fls. § or (^ fj 9 , rarely (^ ? ; raoemed

or panicled; rarely sol., usually yellow. Sep. 5, rarely fewer or oo

;

persist., often accrescent and covering the fr. Pet. 5, rarely fewer or

00 ; decid. Sta, co, rarely def. ; usually distinct, rarely mon- poly-
adelph. ; anth. introrse or extrorse, often separated and overtopped by
the connective ; dehisc. vert, or by an apical pore. Ova. sev., distinct

or coherent, sometimes sol. ; styles terminal or sub-dorsal ; stigmas
simple or sub-capitate. Ov. 2 or sev., 2-seriate ; ascending ; rarely

sol., erect. Carpels dehisc. or indehisc. Fr. crustaceous or baccate.

Sds. sol. or few, arillate except in Dillenia. Emb. minute. Lvs. alt.,

rarely opp. (Hibbertia), entire or dentate, rarely pinnatiiid or trifid

;

usually very rough. Stip. or adnate to petiole and caduc. Shrubs,

often climbing, or Trees; rarely Q|. Herbs. Juice astringent. 17 gen.,

180 spec, chiefly in S. hemisphere. 3 Tribes, differences in sta.

Tribe 1. 6 gen., 92 spec, both worlds. 1. Crossosoma, monotypic.
Only spec, with sep. connate into a cup at base. Small shrub, fls.

white. Cal. 2. Hibbertia. Ev. heath-like shrubs, 3°-6° high ; often

climbing; fls. j'ellow, showy, ill-scented. 70 spec, Mascarenes, Aus-
tralia. Tribe 2. 5 gen., 34 spec, all in Asia but 1. Wormia, lofty ev.

trees, 9 spec, of which 1 is in Australia, 1 in Mascarenes-, the rest in

trop. Asia. 2. Dillenia, lofty trees, ev. or decid. ; fls. showy, yellow
or white. 9 spec, trop. Asia. D. specibsa, ev., fls. white, 9' wide.
T). penidgyna, decid., fls. yellow, V wide ; lvs. 2° long ;

4°-5° long on
young trees. Tribe 3. 6 gen, 60 spec. 1. Tetrdicera, 24 spec, climb-
ing shrubs, rarely trees, both worlds. 2. Delima sarmentbsa, mono-
typic, ev. climber, fls. yellow, Ceylon. 3. Doliocarpus, fls. white or

yellow, boll or berry red; 18 spec; 4. Davilla, fls. yellow; 14 spec;
are shrubs, often climbing; trop. Am.

Ord. 165. Ranunculaceae.—Fls. § , rarely rf ? (Clematis, Thali'c-

trum). Sep. 3, usually 5; or S-oo
; free; rarelj- herbaceous and per-

sist., usually petaloid ; imb. rarely valv. Pet. = sep. or more, hypog.,

distinct, various, often 0. Sta. usually oo, oo-seriate, hypog.
;

fila.

filiform, distinct ; anth. term., 2-celled ; cells adnate, extrorse or lateral.

Carpels few or oo, rarely sol. (Actnea), distinct, rarely coherent

(Nige)Ia) ; sty. simple ; stig. on its inner surface at top, or sessile ; ov.

various. Akaines, pointed or feathered ; or follicles, which are rarely

united into a boll (Nigella) ; or a berry, oo-seeded (Actaea). Sds.

erect, pend. or horizontal. Emb. minute. Perisperm horny (fleshy
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in Pseonia). Lvs. radical or alt., rarely opp. (Clematis), simple or

compound, petiole often dilated or amplexicaul ; rarely with stipule-

like appendages. Juice acrid; watery. Herbs, rarely Shrubs or

shrubby climbers. 5 Tribes :

Tribe 1. Sep. 5, imb. , unequal, leafy, persist. Pet. 5, large. Sta.

00, usually changed to pet. in cultivation. Ova. 2-5, oo-ovuled
;
girt

below with a fleshy disk. Stig. sessile. Pollicles leathery, oe-seeded.

Lvs. large, pinnatisect or decompound. Only gen. Pseonia, PjEONy.
Herbs ; rhiz. Q|., fusiform ; one spec, a shrab. 4 spec, N. hemisphere.
P. Moutdn, Tkee P. Shrub 3°-4° high. Carpels 5, encircled by the

disk. Fls. 6' wide, white or rose, fragrant. China. P. albiflora, Q|.,

3° high ; stem with sev. fls. white or rose, fragrant ; N. Asia. P.

officinalis, Common P. Q|., stems l-flowered, fl. very large, red, white,

rose Bur. P. Brbwnii,
QJ.,

fls. brown-purple, Nevada. Tribe 2. Pis.

reg. or irreg. Sep. imb., petaloid. Pet. small; or irreg. , spurred ; orO.
Carpels sev.-ovuled. Follicle, berry, boll. 17 gen., 133spec., both worlds.

1. Xanthorrhiza apiifolia, Yellow-root ; monotypic. Sep. 5, decid.

Pet. 5, small, 2-lobed, clawed. Sta. 5-10. Carpels 5-10, 2-3-ovuled.

PoUicles usually 1-seed. Pis. small, dark purple, panicled ; appearing
with lvs. ; often (^ ij 9 • I'^s. long-petioled ;

Ifts. 5, 2'-3' long, den-
tate. Low shrub

;
juice yellow, bitter. River-banks, N. Y. to Gulf

States. 2, Cimicifuga, Btjgbaste. Sep. 4-5, decid. Pet. small, 1-8,

clawed, or 0. Sta. oo, white. Follicles 1-8. Lvs. decompound.
Fls. white; racemes 1°—3° long. Q|., 8 spec, Eur., Asia, N. Am. C.

cordifdlia, S°-5° high, racemes panicled. Mts., N. C C. americana,
3°-6° high; racemes long-panicled. Mts., Penn. to Tenn., N. C. C.
racerribsa, 6°-8° high, racemes in a plume-like panicle. Can. to Ga.
3. Actaea, Baneberry. Near Cimicifuga, but carpel 1, becoming a

berry ; raceme small. 2 spec. A. alba, 2° high, raceme oblong, ber-

ries white. Can. to Ga. A. spiedta, raceme short, berries red. 2°

high, Can. to Penn. W. to Rocky Mts. 4. Aconitum, Monks-
hood, Aconite. Sep. 5, unequal

;
posterior large, hooded, covering

2 of the petals ; the other petals being minute or 0. Carpels 3-5

;

follicles oo-seeded. Lvs. palmilobed or -sect. Fls. blue, purple, yel-

low, white, -racemed, panicled. Herbs; % rhiz. 18 spec, N. hemi-
sphere. Showy, but poisonous. A. Napellus, 4° high, fls. blue; Eur.,

Asia. A. Li/eoctonum, Wolfsbane ;
3° high, fls. purple. Styria.

Sd., Fig. 9, 2. A. reelindtum, trailing, stems 4°-8° long, fls. white.

Va., mts., S. A. uncindtum, slender, erect, but weak; 2° high, fls.

large, purple. N. Y. to Ga., rats. 5. Delphinium, Larkspur. Sep.

5, unequal; posterior spurred. Pet. 2-4, small; 2 upper spurred, cu-

cullate, included in sepal-spur; 2 lower often 0. Follicles 1-5, oo-

seeded. Lvs. palmatilobed or dissected. Q|., ;
fls. showy, racemed.

40 spec, N. hemisphere. Am. %: D. az-Ureun, l°-2°high; D.
tricome, 3° high ; D. exaltdtum, 4°-5° high ; all fls. blue. Widely
spread, U. S. D. cardindle, 2° high, fls. scarlet, Cal. Foreign: D.
grandiflbrum, D. sinense, D. sibiricum, 2° high ; D. eldtum, 6° high,

are Bee Larkspur ; fls. blue, petals with yellow hairs on inner sui^

face, simulating a bee : Q(., Asia. D. SfajoAisajfria, Stavbsacrk. @,
2° high, fls. azure. S. Eur. D. Consolida, fls. blue ; D. Ajdcis, fls.

pink; Q, l°-2° high. Eur. D. pinnaiifidum, Asia,; hairs. Fig. 106,

1. 6. Aquil^gia, Columbine. Sep. 5, reg., decid. Pet. 5, equal,

li ke a horn or hood, spurred ; attached by margin of limb. Follicles
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5, oo-seeded. Pis. showy, blue, yellow, scarlet, particolored, sol. or
panieled. Q|., erect, branched; Ivs. very decompound. 6 spec, rocks,
N. hemisphere. Am., spur straight: A. ccsruiea, 2° high, fls. 3' long,
sep. blue, pet. white, spur, 2' long ; Eocky Mts. A. canadensis, 18'
high, fls. 2' long, scarlet and orange; Can. to Gulf. A. Skinneri,
similar, 2° high, fls. 3' long; Mex. Foreign, spur liooked or curved:
A. vulgaris, l°-3° high, fls. large, blue. Eur. Fig. 154; follicle,

petal. Fig. 9. A. glandulbsa, A. sibirica, fls. deep blue, pet. tipped
with white. 2° high. N. Asia. 7. Nigella, Fennel-Flower. Sep.

5, reg., decid. Pet. 5, clawed; blade small, 2-fid. Fls. white, blue,

yellow. Follicles 3-10, c»-seeded, more or less coherent ; sds. spicy.

Lvs. finely pinnatiseot. 0, (2), rarely Q|.; l°-2° high. 10 spec,
Medit. States, W. Asia. N. sativa, Q, fls. yellow. S. Eur., Levant,
Egypt. Called Toute-epice, Quaire-epices, Nutmeg-Flower ; the Fitches

of Isaiah. N. Damascena, Q, fls. pale blue, veiled by a large pinnati-

seot Involucral If. Common names (which the cynic may term syno-
nymes) Love-in-a-mist, Ragged-Lady, Devil-in-the-bush. Levant. 8.

Anemonopsis macroph^lla, monotypic. Sep. 9. Pet. 10. Fls. like

Anemone. Follicles 3-5. Lvs. like Actaea. Erect herb, handsome

;

Japan. 9. Isopyrum. Sep. 5-6, reg., decid. Pet. 6, very sh"ort or 0.

Fls. sol. or panieled, white. Follicles 2-3-6-20, 2-3- oo -seeded. Lvs.
decompound. Q|., slender, low ; 7 spec, N. hemisphere. I. biterndtum,

pet. 0; sep. 5. Ohio, Ky., W. I. thaliciraides, S. Eur. Sev. in

Asia. 10. Coptis, Gold-Thread. Sep. 5-6, decid. Pet. 5-6, small,

yellow. Carpels od, stipitate, distinct. Follicles oo-seeded. Fls.

(sep.) white. Scape naked, 1-3-flowered. Lvs. 1-2-ternate, rad.

Ehiz. Q|., thread-like, yellow, bitter. 6 spec, N. Eur., N. Asia, N.
Am. C. trifolidia, bogs, Can. to Va., W. to Oregon ; N. Eur. 11.

Eranthis. Sep. 5-8, reg., decid. Pet. small. Follicles oo, stipitate,

oo-seeded. Low ; rhiz. Ql, tuberous. Lvs. palmatisect, rad. ; 1

cauline, involucral below tne sol. yellow fl. 2 spec. E. hyemdlis,

Winter Aconite, sep. 6-8 ; blooming at close of winter. Cent, and
S. Eur. E. sibirica, sep. 5. E. Siberia. 12. Helleborus, Hellebore.
Sep. 5, reg., sometimes sub-herbaceous, usually persist Pet. small.

Follicles 00, oo-seeded, distinct or coherent at base. Ei-ect-; rhiz. Q|..

Lvs. rad., large, palmatisect or -lobed, or digitate; cauline lvs. few,

involucriform. Fls. (sep.) large, white, green, yellow, or livid; sol.

or panieled. Poisonous. 11 spec, Eur., W. Asia. H. m^rer, Black
H. ; i-hiz. dark ; fl.-stalk 1-2-flowered, fls. white'or pink ;

blooming in

winter, and called Christmas Rose. Greece, Asia Minor. H.foetidus,

Bear's-poot. Fls. green, sep. pink-edged; panieled. W.Eur. H.
viridis, Grbbn H., fls. yellowish-green, few. Eur. Nat. in N. At-
lantic States, U. S. 13. Trbllius, Globe Flower. Sep. 5-oo, reg.,

decid. Pet. 5-8, small. Follicles oa, oo-seeded. Erect; rhiz. %.
Lvs. palmatilobed or -sect. Fls. sol. or few, large, usually globular

;

yellow or lilac. 9 spec, Eur., Asia, N. Am. T. europaeus. Bur., fls.

yellow. T. asiaticus, Asia ; fls. dark orange ; both globular. T.

laxus, sep. pale-greenish-yellow, spreading, not showy. Swamps,

N. H. to Del., W. to Mich. 14. Hydrastis camnrfemsis, ' Yellow
Puccoon; monotypic Sep. 3, reg., decid. Pet. 0. Carpels 12 or

more, baccate, 1-2-seeded, forming a crimson blackberry-like fr. Fl.

sol., small, white. Lvs. palmatilobed or dissected. Ehiz. %, thick,

yellow 1 rad. leaf; stem 1° high; lvs. 2; fl. term. Eich woods.
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Can. to Car., Ky. 15. Glaucidium palmdtum, monotypic. Sep. 4,

reg., decid. Pet. 0. Carpels 1 or few, slightly coherent at base.

Follicles square, oo-seeded; dehisc. dorsal ; raphe prominent. Erect,

Q]. ; Ivs. palmatilobed. Fl. sol., large, lilac or pink. Japan. 16.

Calathodes palmdta, monotypic. Sep. 5, reg., decid. Pet. 0. Car-
pels many, 8-10-seeded. Fls. yellow, sol. Lvs. cauline, palmatilobed
or dissected. Erect, Q|.. E. Himalayas. 17. Cdltha. Sep. 5-<»,
equal, caduc. Pet. 0. Follicles few or many, many-seeded ; raphe
prominent. Fls. sol. or few, yellow or white. Lvs. rad., palminerved,
ent. or crenulate, cordate or auricled ; cauline few or 0.

'JJ.)
glabrous

;

tufted or with perenn. rhiz. 9 spec, Eur., Asia, Am., Australia, New
Zealand. C. jmlustris, Marsh Marigold. Stems stout, hollow ; fls.

showy. Eur., W. Asia, N. Am., Can. to Car., W. to Oregon. May-
Blobs of English rustics ; fl.-buds used as capers. The other spec,

similar; 4 in S. hemisphere.
Tribe 3, Sep. imb. Pet. with nectariferous claw, rarely 0. Car-

pels 1-ovuled ; ov. ascending, raphe ventral. Akaines dry. Lvs. rad.

or alt. 4 gen., 165 spec, both worlds. 1. Oxygraphis. Sep. 5, per-

sist. Pet. 10-15. Akaines many, beaked by the persist, style. Lvs.
rad., erft., from 2j. rhiz. Scapes naked; fls. sol., golden-yellow. 2
spec, mts., extra-trop. Asia. 8. Hamadryas. Fls. J' $ by sup-
pression. Sep. 5-6, caduc, or sub-persist. Pet. 10-12, with basal

scale. Akaines many, each tipped by its short style ; in a hd. on the
gynophore. Low; rhiz. %; like Ranunculus, but cf $. 4 spec,
Antarctic Am. 3. Rantoculus. Sep. 3-5, caduc. Pet. 3-5 or more,
with basal pit or scale. Akaines many, each beaked by its short style

;

in a hd. or spike on the gynophore. Lvs. ent. or cut. Fls. yellow,
white, red, sol. or panicled. Q|., Q, 6'-2° high, rarely taller. 160 spec,
almost cosmopolitan. R. repens. Buttercup, Crowfoot. Lvs. 3-.5-

cleft, or divided
;
gynophore globular. Fls. yellow. 0|., creeping.

Moist places, TJ. S., Eur. R. asidticus, tuberous,
QJ.,

9' high, fls. 2'

wide, yellow, various other colors ; Levant. R. bulbbsus, King-cup,
tuberous,

QJ.,
1° high

; fls. large, yellow. Eur. ; introduced in U. S.

R. aebniiifblius, 18' high, fls. white ; Alps. Full double, cultivated,

called Fair Maids of France. R. daris, Gold-cup ; fls. golden-vellow.

%; stem l°-3° high; Eur. ; introduced in TJ. S. Fl., fr., Fig. 9.

Cultivated, full double, called Bachelor's Buttons. R. salsuginbsus,

Q|., 12° high, fls. yellow; Siberia. R. Lingua, Greater Spbarwort,
f2|.,

2°-4° high, fls. large, yellow; lvs. ent., lanceolate. Moist places,

Gt. Brit; R. Fldmmula, Lesser S., similar, 18' high; Gt. Brit.;

also in N. Atlantic U. S. R. aqudtilis, 'J\., st. filiform, l°-2° long,

submergpd lvs. circular in outline; submerged lvs. finely dissected;

upper plane, floating ; not developed in swift streams ; fls. long-

peduncled, white. Young cells, Pig. 215. Swift or slow streams, Eur.

;

Greenland ; Arctic Am. to Cal. and Fla. R. multifidus {Purskii),

similar, but larger, and fls. large, bright yellow. Slow streams,

Can., tr. S. R. i<'icdria. Lesser Celandine. Pet. 9. Q|., tuberous

;

lvs. glossy green ; fls. golden-yellow. 6' high, Gt. Brit. R. (Cera-
tocephalus) /aZca^MS. Pet. 5. 0, small, cottony; lvs. rad., dissected;

fls. small, yellow ; scape 1-flowered. Akaines gibbous at base, and
produced at apex into long falcate horns. S. Eur. R. orthoceras,

similar, horn straight. Caucasus. 4. Trautvetteria palmdta, mono-
typic. Sep. 4, sometimes 3-5, concave, caduc. Pet. 0. Akaines
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luembrauous, 4-angled, compressed, inflated ; in a hd. Lvs. palmati-
lobed

; cauline few. Fls. white, corymbose. Khiz. % ; stem 2°-3°
Mgh; rad. lvs. large, 5-9-lobed. Mts., Va., Ky., W. to 111.

Tribe 4. Sep. imb., usually petaloid, sometimes spurred (Myosiirus).
Pet. 0; or plane, claw nectariferous (Myosurus, Callianthemum), or
not nectariferous (Adonis). Carpels l-ovuled ; ov. pend., raphe dor-
sal. Akaines dry, rarely fleshy (Knowltfinia). Lvs. all rad. ; or
cauline alt. Stem erect. 6 gen., 132 spec, both worlds. 1. My-
osiirus, MouSETAiL. Sep. 5-6-7, spurred below their insertion. Pet.
= Sep., narrow; claw nectariferous at top. Akaines minute, on a
long gynophore, imitating the tail of a mouse ; style short, persist.

Lvs. ent., linear-spatulate, erect, all rad. PI. minute, yellow. Scape
1-flowered. 2 spec, Q ;

Eur., Asia, Af., Australasia, Am. M.
minimus, scape 3' high; Gt. Brit., XJ. S., meadows, prairies, bottom-
lands. M. aristata, similar; styles longer, divergent. Chili, Nevada,
Utah. 3. Callianthemum. Sep. 5, herbaceous, decid. Pet. 5-15,

nectariferous pit at base. Akaines many, in a hd. Style short, persist.

Alpine, low ; rhiz. Q|.. Rad. lvs. decompound ; cauline few or ; fls.

white. 2 spec, Eur., Asia.

3. Adonis. Sep. 6-8, colored, decid. Pet. 5-16, often spotted at

base. Akaines many, in a hd. or spike ; style short, persist., straight

or hooked. Lvs. pinnatipartite, multifld. Fls. sol., large, yellow or

red. Q|., 1°-18' high. 3 spec, Eur., Asia. Many flne varieties.

A. autumndlis, fl. crimson ; A. xstivdlis, fl. scarlet,
;
called Pheas-

ant's Eye, Blood-Drop, Flos-Adonis. Eur. A. sibirica, 'Jj., fls. yel-

low. Siberia. 4. Knowltonia. Sep. 5, herbaceous, decid. Pet. 5-

16. Akaines fleshy or pulpy, in a hd. ; style decid. Rad. lvs. stift',

decompound ; cauline small or bract-like, or 0. Fls. greenish or yel-

lowish
;
peduncles often irregularly umbellate. Erect; l°-2° high;

rhiz. 4. Very acrid. Aspect of Umbelh'ferae. 5 spec. Cape G. H.

5. Anemone. Sep. 4-20, petaloid. Pet. or represented by stipitate

glands. Akaines numerous, in a hd., each tipped by the persist,

naked or bearded style. Lvs. rad., lobed or dissected. Scape hairy,

naked, except for an involucre of 3 lvs. below the sol. fl. Pis. of all

coloi-s. Rhiz. Q|.. 70 spec. , both worlds. S Se.ctwns: Sec. 1. Hepdtiea.

Involucre close to fl. A. Hepdfica (H. triloba), se-p. 6-9. Fl. sol., blue,

purple, white. 4'-6'high. Sta., Fig. 168, G. Eur. ; introduced U. S.

H. acutiloba, similar, lobes of If. acute. Sep. 7-9, fl. pale purple, pink,

white. Vt., N. Y. to "Wis. Sec. 2. Anemone, Wind Flower. In-

volucre far below fl. Lvs. often ternate. Akaines beaked with a short

point; fl. sol., long-peduncled. Many fine spec, and var. in cultiva-

tion ; fls. of all colors. A. nemorosa. Wood AnemonS). Lvs. long-

petioled, 3-5-foliolate. Scape 8'-10' high. Rad. If. sol. Involucre

of 3 lvs. Fl. V wide; sep. 4-7, white, rosy-purple outside. Akaines

15-20
'

Eur. Introduced TJ. S. A. ranunculoldes, similar, fls. yel-

low Eur A. npennma, similar, fls. blue. S. Eur. A. virginidna.

Lvs, long-petioled, 3-parted. Primary scape involuorate
;
producing

2 secondaiT scapes, with 2-leaved involucres, thus branching and

flowering all summer. 2°-3° high. Akaines co in a dense hd. Com-

mon US A. cylindrica. Lvs. long-petioled, 8-cleft. Scape with

2-6 fls sol on long peduncles springing from a common involucre

;

lvs of' involucre 2 or 3 times as many as peduncles
;

fls. greenish

white small Fr- of last. Mass. to Iowa. A. multifila, similar, lvs.
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many-cleft; scape 2-peduncled; fls. red; Can., Magellan. A. earo-

linidna (decapiiata). Lvs. 3-partite, segments ent. Ehiz. tuberous.

Sep. 15-20. Scape e'-lO', with 1 large, fragrant fl., white or rosy.

Involucre 2-3-leaved. Car. to New Mex.,. Arizona. Sev. other Am.
species; A. hortensis, A. corondria [Poppy Anemone), similar to A.
carotinidna ; S. Eur., Levant ; original of the Garden Anemones ; fls.

red, scaflet, blue. Sec. 3. Pulsatilla. Inner pet. (outer sta. of some
authors) gland-like. Akaine with feathery tail. A. Pulsatilla.

Lvs. thrice- pinnati fid. Scape 1° high ; fl sol., 2' wide, violet (var. red,

white). Eur. Introduced, U. S. ; A. patens, similar, but lvs. twice

or thrice palmatifid, segments ternate. Scape hairy, 3'-6' high ; fl.

I'-Z' wide, violet ; appearing before rad. lvs. 111., Wis., W. to Rocky
Mts. 6. Thalictrum. Involucre Els. often J* g ?. Sep. 4-5,

petaloid. Pet. 0. Carpels more or less numerous on a narrow torus.

Style short, decid., or 0. Akaines often stipitate, ribbed, nerved, or

winged. Fls. usually small; green, yellow, purple, whitish
;
panicled

or racemed. Usually bold-growing ; handsome ; sta. conspicuous. 50
spec, both worlds. T. Jidmmi, Mkadow Kue ; lvs. 2-ternate; fls.

orange, panicled ; 3° high. Gt. Brit. T. aquUegifblium, Plume
Columbine. Lvs. 3-ternate ; fls. panicled ; 2° high ; Ger. T. diolcum,

similar, but (^ ? , fls. lilac, lvs. decompound ; all on general petioles.

l°-2° high ; T . purpurascens, near last, but lvs. not on general petioles

;

fls. purple ; 2°-4° high ; T. Cornuti, similar ; 4°-8° high ; fls. white,

panicled ; are widespread spec, U. S. Sev. others, U. S.

Tribe 5. Sep. valv., petaloid. Pet. 0, or narrow, flat, shorter than
sep. Fls. often (j^ $ ; in cymes, panicles, or sol. Carpels 1-ovuled

;

ov. pend., raphe dorsal. Akaines numerous, often terminated by a

plumose tail. Lvs. opp. QL. Stem herbaceous or woody ; climbing.

2 gen., 102 spec, both worlds. 1. Naravelia. Pet. linear or elavate.

Akaines many, beaked by the bearded style; stipitate on a hollow
torus. Lvs. 2-foliolate, petiole cirriform, fls. yellow. 2 spec, ev.

climbers, trop. Asia. 2. Clematis. Fls. often J* g 9-C? §! ^^- <"^

panicled. Pet. 0. Outer sta. often petaloid. Sep. 4, rarely more.
Akaines many, in a hd. ; each tipped by the style, which is naked, or

bearded, or a plumose tail. Lvs. sev.-foliolate, rarely 1-foliolate

;

petiole often twining. Stem woody, climbing ; rarely erect, herba-

ceous. 100 spec., nearly cosmopolitan. 4 Sections: Sec. 1. Airdgene.

Involucre 0. Outer sta. petaloid. Akaine with plumose tail. Lvs.

3-foliolate. Peduncle 1-flowered ; fl. large, usuallj' purple. Sev. spec,

decid. climbing shrubs, N. hemisphere. C. aljnna, sep. 4, fls. blue.

8°. Mts , S. Eur. C. sibh-ica, sep. 4, fls. white. 12°. Siberia. C.
verticilldris, sep. 4, fl. blue-purple, 3' wide. 15°- Can. to Car,, "W.

to Rocky Mts. Sec. 2. Cheiropsis. Akaine with plumose tail. Ped.
1-flowered ; involucre of 2 bracts just below the sol. whitish fl. Ev.
climbing shrubs. C. baledrica, lvs. ternate. 12°. Minorca. C.

cirrhbsa, lvs. ternate, lower 1-foliolate. 12°. S. Eur., N. Af. Sec.

3. Viticella. Involucre 0. Pet. 0. Akaine with short tail, not plu-

mose. Peduncle 1-flowered ; fl. large. Lvs. ternately decompound.
Deeid. climbing shrubs. C. campanijlbra, fl. bell-shaped, sep. 4, white.
10°. Portugal. C. Viticella, sep. 4, blue, purple ; fl. open, 3''-4'' wide.

Spain, Portugal. C. Jldrida, sep. 6 or more, white, purple; fl. 3'-4'

wide. 10°. Japan. Sec. 4. Flammula. Involucre 0. Pet. 0.

Akaine with plumose tail. A. Peduncle 1-Jlowered; sep. 4. a. Climb-
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ing;h>s. pinnate or ternate : C. graveolens, fl. yellow, 1^' wide, scented.
IJecid. 15°. Thibet. C. Viiyrna, sep. leathery; fl. bell-shaped, pur-
ple, V-i' long. Decid. 15°. Ohio to Car., Fla. C. reiikdata, fl.

bell-shaped, purple, large. Decid. 8°. Pla., S. C. b. % herbs, If.
l-foliolnte: C. miegnfolia, a. 'b\ue,mong. 2° hi^h. Huna;ary C
oeAroZewm, silky

;
fl. yellow. 12'-18' high. N. Y. to Ga. B^Peduncle

many-flowered ; fls. small, usually white
; panicled. Lvs. pinnate or

ternate. C. ereeta, % herb, 3°-4° high. Austria. Climbing shrubs:
C. Flammula, fls. fragrant. Decid. 20°. Prance. C. Vitalba, Old
Man's Bearp, Traveller's Joy, Virgin's Bower

; fls. fragrant.
Decid. 20°-30°. S. Eur., N. Af C. virginidna, near Vitalba, but
J> 9. 10°-15°. Can. to Gulf. Sev. other Arn. spec, and many var.
of foreign spec, in cultivation.

SYNOPTICAL TABLE OF THE VEGETAL KINGDOM.

Numerical estimates of Orders, Genera, and Species vary, as different
(and equally good) authorities unite or separate them. All estimates,
however, are approximate ; the flora of the globe is not yet half ex-
plored. No settled estimates in Cryptogamia have been made except
in the Pern Alliance ; this most important part of botanical work is

yet to he done. The data below are conjectural ; but at any rate they
are within the safe limits of understatement. The estimates in the
Manual are after De Jussieu, Le Maout et Decaisne, "W. J. Hooker,
Lindley, Balfour, Berkeley, Miiller, Eabenhorst, and other high au-
thorities. The estimates given below for Phanerogamia are compiled
from the Oenera Planiarum of Bentham and Hooker. By comparison
with the data of the Manual, the student will see what the differences

are, and that they arise mainly from slightly changed arrangements.
Por example : the Orders here italicized are made Tribes or Genera of
Lili^cese by Bentham and Hooker ; the genus Leitneria (consisting of

(^ 9 apetalous shrubs of the Gulf coast of Florida and Texas), long
tpssed between Myrioacese and Euphorbiacese, is made an Order and
placed near Juglandacese ; B^lanops (consisting of (^ 9 apetalous

trees and shrubs of New Caledonia) is also made an Order and placed

next to EuphorbiaceaB. Other and like changes have been made, but
there is not space to name them here. In the Synopsis given below,

the numerals in the first column refer to Orders ; in the second, to

Genera; in the third, to Species. Orders are grouped, as in the

Manual, in their respective alliances.

The student will please bear in mind that the work of which this

brief Manual is the Second Part is not a local Flora, but a Class-Book

of Botany treating of all the known Orders in the world, and that

therefore only an outline of each Order could possibly be given within

such limits. Local details must be sought in local Floras at home and

abroad; and the author modestly trusts that the search will be the
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more safe and intelligible with such a guide as the immortal De
JussiBU, whose system is set forth in these pages.

Cryptog^mia.

Th&Uogena

:

1. AlgsB 360,7000
2. Fttngi 350, 3U00
3. LicUnes 250,2000

Acro^ens

:

1. Hepiticoe 60, 800
2. Mfisci 360, 7000
3. Charkcess 5, 200

4. rilices 76, 2800
5. EquiBet&cese.. 1, 25
6. MarsilekcesB.. 4, 50
7. LycopodiiLceEe 6, 350

Fhanerog^mia,

GymnospSrmSB

:

1. CycadlLcesB, ... 9, 75
2. ConifBras 32, 300
3. GnetkceoB 3, 40

AngiospSrmse.

flndogrens

:

1. Graminkceae.. 298, 3200
2. Cyperkcess 61, 2200

3. Bestikceffi 24, 260
4. Eriocaulo-

nkcesB 6, 325
5. Flagellari-

kcete 3, 8

6. Xyridkceee 2, 50
7. C o m m e 1 y -

nkcese 26, 309

8. Philydrkoea;.. 3, 4
9. Pontedurikcese 4, 35

10. Bapatekcese... 6, 20

11. .Tnnc^cete 9, 154
12. Xerotldi-aj ... 5, 46
13. Iloxb u r g h i-

kcese 3, 8
14. ABtelidcese 2, 13
15. GiUeBidceiB. ... 2, 6
16. Cunautha-

Tkceae 5, 13
17. ErioBpermdcex 1, 25
18. LilikcesB 174,2020
19. Opliiopogo-

DkcesB 4, 23
20. ABpidlslrdcem. 4, 9

21. Leiiinkceffi .... 2, 2U
22. Arkcea) 98, 900
23. Typhilcoffi 2, 16

24. FandankcesQ.. 6, 65

26. FalmkceiB..,.. 132,1100

26. Naiadkcea!.... 16, 120
27. Alismkcese 12, 60

28. Triui-ideie 3, 16

29. Hydrooharl-
de» 14, 40

30. DioscorekceaB 8, 160

31. Tellosikcess... 2, 68
32. HeemodorkceSB 17, 84
3:J. Amarylli-

dkcefe 62, 580
34. Iridkcese 67, 700

35. TacckceK 2, 10
36. Burmanni-

kceffi 10, 54

37. ApostasikceEB 2, 7
38. Orchidkcese... 332, 5000

39. Bromelikceaj. 27, 350
40. Scitamineai... 36, 45U

&xogens

:

1. Balanopbo-
rkcete 14, 35

2. Santalkce^.... 27, 216
3. LoranthkceSB. 15, 504

4. CiipulifnriB ... 4, 540
5. Ju^landkceoe. 5, 30
5a Leitnerikceee. 1, 2

6. Kafflesikcese.. 7, 22
7. Aristolochi-

kcese 5, 200

8. Nepenthkcefe 1, 31

9. Ceratophyl-
Ikceffi 1, 1

10. Oliloranthk-
cese 3, 25

11. Saururkcese.... 3, 6
12. PiperkcetB 5, 1000

13. LacistemkceSB 1, 16
14. Geissolomk-

ce£e 1, 1
16. PenekceiE 3, 19
16. Biiphorbi-

koesB 197, 3000
16aBalanop8e8e... 1, 7

17. Salickceee 2, 300
18. CasuarinkceaB 1, 23
19. Myrickcese.... 2, 35

20. Platankoese..,. 1, 6

21. Betulkceie 6, 58

22. Urtiokoea! 107,1500

23. Frotekcese 49, 960
24. Eleagnkceae... 3, 16
25. ThymelekceoB 3S, 360
26. HernandikceaB 1, 8
27. Laurkcese 33, 890

28. Cy nocram-
bkceSB 1, 1

29. Chenopodi-
acesB 80, 520

30. Amaran th k-
cesB 48, 480

31. Polygonkccse. 30, 600
32. Phytolacckcese 19, 60
33. Myctagiokcese 23, 215

34. I/abiktae 136,2600
35. Yerbenkceae... 63, 920

36. Acantbkceae... 120, 1360
37. Bignonikcese. 65, 500
38. GesnerkCBte... 71, 700
39. Columellikcese 1, 2
40. Orobanchkcese 11, 150
41. Le'ntibulari-

kcese 4, 180
42. Scrophulari-

kceee 157, 1900

43. Solankcese 69,1275

44. BoraginkcesE.. 68, 1200
45. Convolvulkcese 29, 875
46. Polemonikceee 8, 160
47. Hydrophyl-

Ikoea: 16, 160

48. Genliankceae. 49, 520
49. Luganikcese... 30, 360
50. Asclppiadkcese 146, 1300
51. Apocynkceffi.. 103, 900
52. Salvadorkceffi 3, 9
63. Olekcese 18, 280

54. Styrackceso.... 7, 220
56. CyrillkceEe 4, 8
66. Ebenkceae 6, 260
57. Sapotkcese 24, 330

68. Myreinkcea;... 23, 35
69. Frimiilkcese... 21, 260
60. Plnmbagi-

naceae 8, 200
61. Plantagiokcfffi 3, 200

62. Lennokcess.... 3, 4
63. Diapensikcese 6, 8
64. ErickcesB 113, 1650

66. Lobelikceis.... 23, 600
66. Campanulkcefe 20, 630
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67. Goodenikcefie. 18, 200
68. StylidiJkceas... i, 200

69. Oomp6sit86.... 766, 9800
70. DipskcesB 5, 120
71. OalycerJicese.. 3, 20
72. Valeriana,ce£e 9, 800

78. Bubiilceffi 637, 4100
74. OaprifoiacesB 13, 200

75. Cornkcesf! 12, 75

76. Aralikcese 38, 340
77. Umbelllferse.. 152, 1300

78. Ficoidese 22, 460
79. C'actkceaj 13, 1000

80. Datisckceee.... 3, 4
81. Begonikcese... 2, 360
82. Cucurbittcese 68, 470
83. Passiflor^cese. 19, 260
84. Turnerkceas... 3, 76
85. Loaskceffi 9, 100
86. Samydkceie... 17, 150

87. Onagrkcese.... 22, 300
88. Halor&geae.... 9, 80

89. Lyihrkcese.... 30, 250
90. Melastomkcea! 134, 1800

91. Myrtkcese 76,1800
92. CombretLceas. 15, 240

93. Bbi:sopho-
rkcese 17, 50

94. BruDikcete.... 10, 40
95. Hamameli-

dkces 17, 30
96. Droserkcese... 6, 110
97. Crassulkcese... 14, 400
98. Saxifiagkceie. 73, 540

99. Boskceaj 71,1000
100. LegumindBSB,. 399, 6500
101. Connarkoeffi... 12, 140

102. Anacardikceaa 46, 450
103. Sablkcea; 4, 32
104. Sapindkcese... 73, 700

106. VitkcesB 3, 230
106. Ehamnkcea!... 37, 430
107. Stackhousi-

kceao 1, 20
108. Celastrkcese... 39, 400

109. Empetrkcese.. 3, 4
110. Iliclneaj 3, 160
111. OlaciQese 36, 170

112. Chailletikceffi. 3, 38
US. Meliiceso 37, 270
114. Burserkcefe... 18, 145
115. Ochnkcese 12, 140
116. SimarubkceSB. 30, 112
117. Kutkcea) 83, 660
118. Geranikceai... 20, 750
119. Batldese 1, 1
120. Zygophyllkcese 17, 100
121. Coriarikcese.,.. 1, 5
122. Malpighikceae 49, 680
123. Humirikcese.. 3, 20
124. Linkoese 14, 135

125. Tilikcea) 40, 330
126. Sterculikcese.. 48, 522

127. Malvkcese 67, 700

128. Chlenkcese. ... 4, 8

129. DipterockrpesB 12, 112

130. CameUikceje.. 32, 260
131. Guttlferae 24, 230

132. Hyperickceai. 8, 210

133. Klatlnkceaj.... 2, 20
134. Podostemkceaj 21, 120

135. Tamariscineai 5, 40
136. PortulackoeiB. 16, 126
136a Allied, Paro-

nychikcese.... 17, 90
137. Oaryophyl-

Ikcege 35, 800
138. Frankemkcese 1, 30

139. Vochysikcese.. 7, 100
140. Tremandrkceaa 3, 24
141. Polygalkceai.. 15, 400
142. Fittosporkcese 9, 90

143. Bixkcese 29, 160
144. Canellkcese.... 2, 4
145. Violkcese 21, 240
146. DroBei-dcex (see 96).

147. Oistkceao 4, 60
148. Besedkceffi.... 6, 60
149. Moringkcese... 1, 3
160. Oapparidkcese 23, 300
151. Cruclferse 172, 1200
152. Fumarikcea?.. 7, 132
153. Papaverkceaj. 17, 60
154. SarracenikcesQ 3, 8

155. Nympbsekcese 8, 35
156. Lardizabalkcese 7, 13

157. Berberidkcese. 12, 90
168. Menispermk-

cese 31, 100
169. Alionkceaj 40, 400
160. MyristiokcesB. 1, 80
161 Monimikcese.. 22, 150

162. MagnolikcesB. 11, 73
163. Oalycanthkcese 2, 3

164. Dillenikcese .. 17, 180
165. Baiinuculkceiie 30, 1200

Stjmmaky.—^We have then,

—

For Cryptogkmia .

For Pbanerogkmia

Total . .

. 1,452 genera, 23,225 species.

. 7,644 " 97,139 "

Most authors give to Compositse 1000 genera, 12,000 species, and in-

crease in like manner the genera and species of many other Orders

;

making, for all at present known of the Vegetal Kingdom, 10,000

genera, 150,000 species. Bentham and Hooker, as we see in this Table,

make the genera nearly one thousand less, the species nearly thirty

thousand less, than the usual estimate.
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The asterisk {*) refers to illustrations in the Lessons,

Ab&ma 28
Al)61e Tree 57

Abies 21
Abdbra 94
Ab61boda '^'I

Abrdnia. 63

Abnis Ill
Absinthe 83
AbCitiion 135
Ackcia* 119, 120
AcHiypha 56

Acanth&cesB 66
Acanthollmon.. 77
Ac4nthiis^ 66

Acer* 123
Acetabul^ria 9

Acha,ria 95

Achill6a 83
AchimSties 68

AchlJ^a 9
Aciiyr&nthes 62
Aconite 162
Aconltum 162

Acorus 34
Acotylldons 1

Acrogens 1, 12
Acrbstichum lb
Aetata 162
ActinSdla 137

Actin6ptychus* 8

Adam and Eve 45
Adam's Needle 32
Adausdnia 134
Adder's Tongue 17

Adenauthdra 120
Adenocaljmtia 67
AdiAutum* 16
AdICimia 151

Adonis 165
AdOxa 88
JEchmea 46

iBgilops 23

^gle 129
.fflschynAnthus. 67

jEach3'n6myiie 113

^sculus 123
^thiiBa 92

'African Marigold (mis-

called) 83

African Teak Tree 57

Agap&nth'is.. 32

Agkricus,* Agaric 11

AgMi 114

Agiition 146

Agkve* 40

Agerktum
Aglaon&ma
AgnuB Sc^thicus
Agrimdnia
Agrimony
Agrost6mma*
AgrostideiB
Agr6stis
Ailauthns, Ail&nto
AllantuB
Akebla
AlS,ngiiim
Aia,ria*

Alb6rta
Albizzia
Alchemllla .
Alder

Black, or Hoary, is

Alnus incdna.

Aldlna
AldrovJlnda
Algse

XlgasY^rse
Algardba

American
Alisma*
AUsm3,ceae
Alkanet
AIkfi,nna
AUamS-nda
Allegheny Fringfe

Alligator Pear

Allium
Allspice
Almond
AlnuB
Aloe

American
Aloes-wood
Aloinese
AlopecClrus
Aloj-sia

Alpinia
Alsine.
Alsod^ia
Als6phila
Alstroem^ria
AItha6a
Alum Koot
AlJ^ssum
Amarant&ceee
Amaranth*
Amar4nthu8*
AmaryllidElceee
Amaryllis

85 I

33;

14
107
107
141
24
24

129
128
155
90
9

87
119
107

58

Amber.
Ambdra
Ambrdsia

Goosefoot, Chenoptl-
dium a/mbrosi-

oides, trop. Am....
Ambfln-Ambilu
Amel&uchier
Ament Alliance
American Locust
American Marigold
American Pennyroyal...
Amh^rBtia
Amm&nnia
Ammdbinm
AmmobrOma (roasted
and eaten by Indians)

Amdmum
AmOrphn
AmoureCixia
Ampeldps^s
Amphicome
Am^gdalus
Xmyris
Anacardi^cese
Anaci^rdium=^
An&charis
Anag&llis
Anamlrta
Anan&Bsa"^
Anast&tica
Anchilsa*
Ancistr&cladus
AndraSa
Andromeda
Andropdgou
Andropog6ne8B
Anemia (not Aneimia)...

AnemOnfe (L.)

AnfimoTfe (Eiig.)

Auem6psis..
Angelica

Garden
Angi6pteris

AngiospgrmEe 1;

Angra^cum
Angilria
Anisopb'Jllea
Annunciation Lil^'*

AnOna*
AnonS,cea5
Antennaria

Xntbemis
Anth6ricum
Anthoceros
Antbodlscus

171

158
81

63
108
57

114
83
Ii5

117

48
114
146

124
67

105

123
121
122
39
77
156
47
150
71
136
12
80
25
25
13
166
165
163
91
92

13
, 23
45
95
100
32
157
156
84

83
31
12

137
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Anthox&nthum 25
Anthtlrium 34
Anth^llie 115
Antikris 60
Antigonoti 63
Antirrhinum* 68
An^chia 140
Apeiba 133
Apfitalse 49
Apiokgia 139

Apios 114

Apium 92
ApISctriim 45
Apocyn&cese 73
Ap&cynum 74
Apod&nthes 53
Apordsa 56
Apostiieia 43
ApostEUsi^cese 43
Apple 108

Crab.... 108

Apricot 105
Aptfeiia 43
AquiliLria 61

Aquil^gia* 162

Arabia 150
Ar&ces 33

XracfaiB 113

Arads 33
Ara.lia 91

Araliaceae 90
Arauckria 22

Araucariaceae 22

Arbor-pQpuli 57

Arbor-tristis 75

Arbor-Vitse 19

ArbutuB 80
Trailing 80

Archang6Iica 91

Arctinm 82
Arctostflphylos 80
Arct6tis 82
ArcJ^ria 11

Ardisia 76
Arfeca 38
Areclnese 37
Arenkria 141

Ar§nga 37
Arethilsa 44
AretliilKese 44
Argemfine 152
Arisa&ma 33
Ariatida 24
AriBtoldcliia* 53
AristolSohia Alliance.. 53
AristolochiiceEB 53
Armeniaca 105
Armferia* 77

Arnica 83
Arn6tta* 145
Aromadgndron 160
Ardnia 108
Arrabidaea 67
Arrhenath6rum* 24
Arrow-Grass 38
Arrow-head 38
Arrow-root 49

Artemisia 83

Arthrospdrese 10

Artichoke* 82

Jerusalem* 83

Artillery Plant 60

Artockrpna* 60

Arum* 33

Arum Alliance 33
Arundinkria 23
Arundineaj 24

Artindo 24
AaadtilciB 91

Asafo§tida 91

Asagrafea 29

AsarabS,cca 53

Asarum* 53

Asclepiad^ces 73

AsclSpiaa* 73

Ascomyc^tes 10

Ascyrum 138

Ash* 74
Asimina* 157

Asdka Tree 117

AsparJlgeEe 30
Aspfi,ragus 30
Aspen 57

Asp^rula* 86

Asphodel* 31

Lancashire 28

Asph6delu8* 31
Aspidistra 33

Aspidistr&ceae 33
Aspidium 14
Aapl^nium 15
Aesagky Tree 90
Astftlia 28

Asteli&cese 28

Aster 84

Aster Alliance 81

Asterfinthus 99
Astilbe 103
Astragalus 113
Astr£,ntia... 92
Astrockryum 36
Astr6nia , 99
Atfi,ccia 43
AtaUntia 129
Atamfiaco Lily 41
Atherospdrma 158
Athj^rium 15
Atrftgene 166

Atropa '. 70
Attklea 36
Aubergine 70
Ailbrya 132
Aiicuba 90
Aurantikceas (Tribe 1 of
Kutkceae) 129

Auricula 77
Australian Chestnut 110
Au8trall4n Ebony 119
Australian Heaths 78

Avalon (Isle of) 109
Avfena 24
Av^ne% 24
Averrhfia 130
ATic^nna 65
Avockdo 62

Awlwort 149
Axin&ndra 98
Ay^nia 134
Azklia 79

Azulla 17

Bachelor's Buttons 164
BacilMria 8

Bacillarikcese 8

Bacillus 8

Biccharis 84
Bacterikcese 8
Bacterium 8
Badderlocks 9
Balan6phora 49

SalanophorElcese 49
B&lanops {Synoptiral

Table) 167

Balandpseae (Synoptical

Table) 168

Balderlocks 9

Balloon-Seed 124
Balm 65
Balm-of-Gilead 128
Balsam Cucumber 95
Balsamodendron 128
Balsams 130
Bamboo 23
Bambfirra 113
BambClsa 23
Banana 47
Bknara 96
Baneberry 162
Banistferia 132
B&nksia* 60
Banyan* 60
Bkobab 134
Bnptlsia 116
Baibac^nia 40
Barbadoes Cherry 132
Barbadoes Flower-
Fence 118

Barbadoes Gooseberry
Tree 93

Barbar&a 150
Bfi.rberry*„ 155
Barclkya 154
Barley 23
Barnad^aia 82
BarGsma 130
Barringtdnia 100
Bartdnia 96
BasfiUa, genua of climb-

ers, both worlds ; near
Boussingaultia 62

Basidiosp6re0e 10
Basil (Sweet) 65

Bagilicon 53
Bass, Bast 133
Bfissia 76

Bastard Indigo y 114
Bastard Toad-Flax 50
Batktas 71

Batldeae 131
Bktia 131

BaCiera 102
Bauhinia 117
Bay 61

Bdellium 128
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Bead Tree 128
Beak-Rush 26
Beai), Bush, Butter IIU
Bean-Caper 131

Bean, Common* 112
Haricot {Hariko)
Kidney 110

Lablab, Lima, Pole 110
Scarlet Bunner 110

Beaiberry 80
' Bear-Grasa 32
Bear's-foot 1()3

Beaufurtia 100
Beautiful Stonecrop 102
Bedstraw 86
Beech... 51
Beefsteak Geranium 103
Beefwood Trees 58
Bee Larkspur 162
Bee Orchis 46
Beet* 62
Befilria 79
BeggarVLice Yl
BeggarVTicka 112
Begilnia 94
Begoni&ceae 94
Bejkria 79
Bt'lladOnna 70
Belladonna Lily 41
B6na-S6mbni 63
BelIe-de-Nuit^= {''ig-

189) 64

Bellis e4
Bdllwort 29
Bengal Quince 129
Benjfimin Bush 61
Benjamin (Gum*, resin

of Stjrax Benziin 75

Benjamin Tree, Stjrrax

Benzoin 75

Benzdin 61
BenzOin (Gum), resin of
Styrax Benzoin 75

Berberid3,ceae 155
BerbeririOpsis 156
Berberis* 155
Berch^mia 125
Bfirgamot 65
B6rgia 139
Bfirrya 133
Bertbollfetia* 99
B&ta* 62
Betel Pepper 54
Betel-nut Palm 38
B§tula 58
Betul&ceae - 58
Bidens 83
Bigarkdia, Bigar.'ific .... 129
Bigndnia 67

Bignoni&ceae 66
Big Trees 20
BilimbiTree 130
Billb&rgia 47
Billiardi^ra 144
Bindweeds 71
Bidta 19
Birch* 58, 59
Bird-Lime 60
Bird's-Eye Maple 123

Bird's-Nest 10
Bird's-Nest Orchis 44

Birthwort (Aristoldchia) 63
Bitter-nut 52
Bittersweet 7(1

Bitterweed H4
Bitterwood 157
Bixa* 145
Bix^cese -,< 144

Black Alder, J^lnns in-

cdna, 30°-70° high

;

both worlds 58

Blackberry 107
Blackberry Lily 42
Black Boy=f 28
Black Bryony 39
Black Haw 89
Black Pepper 54
Blackthorn 105
Black Varnish 122
Bladder Campion 14:i

Bladder-nut 123
Bladder Senna 113
Bladderwort 68
Bltikea 99
Blazing-Star 29
Bleeding Heart 151
Blessed Thistle 82
Blite* 62
Blitum* 62
Blood-drop 165
Blood flower'- 41
Blood-rain 8
Bloodroot 40, 152
Bluebell 81
Blueberry. 78
Bluebottle 82
Blue-eyed Gniss 42
Blumenbachia 96
Bockgea 157
Boccdnia 152
Boehm&riji 60
Bois d'Arc GO
Bolboph^Uum -16

Boldoa 158
Boletus n
Bomkrea. 4o
B6mbax 134
B6ua-N0x 72
Boneset 85

Bonn^tia 136
Bonnets 154
B6ntia 65
B6opis 86
B(iquila 155
Boquil-bldnco 155
Boraginaceae 70
Borkgo, B6rage 71
Borassineae 36
Borfissus..., 37
Bordnia 129
Bossia^a 116
Bosw611ia* 128
B6trophi8 (Cimiclfuga
racemdsa) 162

Botr^chium* 17
Bottle Tree 134
Bougainvlllea 63
Bougn^ria 77 I

15*

BouncingBet 142
Boussingatiltia 62
Bouviirdia 88
Bovista 11
Bowfenia 19
Bowlfesia 92
Bowstring Hemp 31
Bow-wood 60
Box 65
Box-Elder 123
Box-Thorn 69
Boykinia 103
Brachya^nia 116
Bracken* (Brake*) IB
Bragfintia 53
Bramble 107
Brandy-bottles 154
BrasSnia* 154
BrAssia 45
Brassica* 149
Bray^ra 107
Brazil4tto dye 118
Brazil-nut Tree 99
Brazil-wood 118
Brazil-woods 117
Bread-fruit* 60
Br6dia 99
Br6xia 103

Brid61ia,. small ever-
green shrubs, trees, or
climbers. Ind 56

Brlza 23
Br6cchia 55
Br6ccoli 149
Brodia^a 32
Bromfilia 47
Bromeli&ces 46
Brdmus 23
Broom* 116

Dyer's 116

Broom-Corn 25
Broom-rape 68
Brdsimum* 60
Brousson^tia 59
BrowfiUla 69
Brownea 117
BrownlOwia 333

BrugmAnsia 70
Brunfelsia 69
BrCiuia 101

Bruniacese 101
Brundnia 81
Brunsvlgia 41
Bniss els-sprouts 149
Brykcea; 12
Bryonia* 94
BrJ-onv* 94
Bryoph^llum 102
Bryijpsis 9

BrJ-um 12

Btichu 130
Buckeye 123
BucklAndia 101
BucklSya 49
Buckthorn 125
Buckwheat 63
Buckwheat Tree 75

Buettn^ria (Byttnferia).. 133
Bugbane 162
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Bugle, Ajilga rCpiam^
Eur. ; near Teilcrium.

BuglosB
Buisson-ardeiit.

Bulbocodium
Bull-nettle

Bullock's Heart
Bulrush
UumMia
Bunch-berry
Bunch-Flower
nClnias*
Bunt
Bupleilrnm
BUrdock
Burm&nnia
BurmanniS,ceEe
B&rnet
BurniDg-bush..
Bur-Reed
Buiskria
BCirsera

Burser&ceae
Busybody
Butcher's Broom
BCitea

Biltomus
Buttercup
Butterfly Lilies

Butterfly Orchid
Butterfly Pea
Butterfly Weed
Butternut (Walnut)
Butter-nut Tree
Butter Tree
Butterwort
Button-Bush
Buxinese
B&xus
BJ^blis

Byrtinla
Byrs&nthes
Byrsdnima
BJbsus
ByttnSria. See Buott-

n6i-ia.

64
71
109
29
56

157
26
76
90
29

149
10
92
82
4fJ

43
107
109
34

144
128
128
72
3D

111

38
164
48
45
111
73
53

138
76

Cabbage 149
Cab6mba 155
CabombElcese 154
Cact^cese 93
(Jdctus* 93
Caesalpinia 118
Cseaalpinieae 117
Oiiffir-Bread 18
Caiophox-a 96
CAkile 148
calabash 95
Calabash Nutmeg 157
Calabash Tree* 66
Calkdium 33
Calimeae 37
Calamintha 65
CrtlAmpelis 67
C&Iamus 37
Calamus Flas 34
Calamus of the Bible 25
Calandrlnia 140
Calkthea 49
Calathfldes 164 ,

Calceolaria 69
Calcitolus 44
CaI6nduIa* 82, 83
Calicium 11
Caliskya 88
Cfilla 34
Call^Lceae 34
Calla Lily (miscalled).... 33
Callidndra 119
Callidtithemum 165
Callicki-pa 65
Callirrhoe 135
Callistephus 85
Callith&mniou 10
Callltriche 97
Camtris 19
Callilna* 80
Calochortus 32
Calodrkcon 30
Calon^ction 72
Calopdgon 44
Calos£i.uthus 67
Oaltha 164
C&ltrops .97, 131

Calycanth&ces 160
Calycdnthus 160
Calyc6ra 86
Calycer&ces 86
CalyciflSrae 89
Calystiigia 71
Camelina 149
Camellia 137

Camelli3,cese 136
Camo^nsia 110
Campanula* 81
Campanula Alliance--. 80
Campanul&ceee 81
Ciimphor 62

Borneo 136
C&mphora 62
Cfi-mpion 141
Campsidium 67
Canipsis 67
Camptosdrus 15
Campylouedrum 16
Canari'-Bird 130
Canary-Grass 25
CanavJilia Ill
Candle Tree 66
Candytuft 149
Cane (Tree) 23
CanMla 145
Canell^ceEe 145
C&nna* 48
Cann&ceae 48
GannabinS,ceee 59
Cannabis 59
Cannon-ball Tree 09
Cansj6ra 127
Cantaloupe 95
Canterbury Bell 81
CantbarSUus 11
Caoutchouc 56, 60
Cape-fiowers 84
Cape Jessamine 87
Caper* 14K

GapparidS-cese 147
C&ppariB* 148 ;

Oaprifoli&cese 88
Caps^Ila* 149

I

C&psicum 70
Carac61 110
Caragkiia 113
Caraipa 136
CarAmboIa Tree 130
C4rat, origin uf. 112
C&raway 92
Cardkmine 150
CJirdamom Seeds 48
Cardiosp^rmum 123
Cardodlptera 133
C&rduus 82
Ckrex* 26
Carfeya 100
Carica 95
Caricinese 26
Carissa 74
Carludovica 35
Carnation 142
Carob 118
Carolina Allspice....' 16L
Carpefc-weed 92
Carpluus 50
Carrageen Moss 10
Carrot 91
Carthamus 82
Cirum 92
Ckrya 62
Carydcar* 138
CaryophylIS.ce£ 141
Caryoph;f^llus 100
Car^ota {Oarydta). 37
Cascarilla 88
Case&ria 96
G&shew Alliance I'^l

Cfishew-nut 122
Caspkrya 94
Casskva 56
Cassia 118
Cassie 120
Cassine 126
Cassipoilrea..; 100
Cfissytha 61
Cast^nea .51

Castanospermum liu
Castill^ja 68
Castor-oil Plant* 56
Casuarlna 58
Casuarin&cese 58
Catilpa 67
Cafan^uche 82
Catchfly 142
Catnip 64
Cat-tail 34
Cattleya 45
Caul^rpa 9
Caulerpites 9
Cauliflower 149
Cauloph^Uum 155
Cayenne Pepper 70
Ceandthue 125
Cecrdpia 60
Cedar 20
Cedar of Lebanon* 20
Cedr61a 128
Oedronglla 64
Cfedrus* 20
celandine* 152
Gelastr&ceee.* 125
Celdstrus 126
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Cfilery 92
CelOsia 63
Ceitis 59
C6uchi'us 25
CenomJ-ce (Claddnia) ... U
Centatlrea (Centaurda).. 82
C§ntaury (Centaxlrea)... 8:i

Ceotradliiia 99
Cenir&nthus 86
Centros6ma Ill
Century Plant* 4U
Cephafilis* 87
Ceplial&uthus 88
Cephaldtus 102
Cer^inJuni 10
Cer^tium... 141
C6rasu8* 105
Geratlola 126
Ceratoc&pnos 151
Ceratocephalus 164
Ceratdnia 118
Ceratophyll^cese 54
Ceratoph^ihim 54
Ceratopterkceae 13
Corat6pteri8 13
Ceratozkmia IS
Cfercis 117
Gdreus 93
Cer6xylon ., 37
Cer^vnnt^sia 50
C^strum 69
Cetrkria* 12
Cevadilla. 29
Chaillfetia 127
Chailletiicese 127
Chamsecyparis 20
Cliamsela^cinni 100
Cliamsellriuni 29
Chama^rops 36
Chamomile 83
Chiimpak 159
Cliampignon=^ 11
Chandelier Lily, com-
mon name for Pan-
crktium andHymeno-
c&llis 40

Chantarglle 11

Chaprnflnnia 112
Chaptklia 82
Chkia* 12

CharHceEe 12
Charlock 149
Charlwodrtia 30
Chaste Tree* 65
Chavica ^ 54
Chawstick 125
Chay-root 88
Cheat 23
CheirAnthus* 150
CheirDpsis 166
CheirostSmon 133
Cheliddnium* 152
Chenopodi&cese 62
Chenopddium 62
Cherimoyer (cA as in

chm) 157
Cherry* 105
Chess 23
Chestnut 61
Chick-Pea 112

Chickweed 141
Chicory 82
Chicot (Shee-ko) 118
Chili Jessamine 73
Chilli 70
ChimS^phila 79
ChimonS.nthuB 161
China Aster 85
China Tree 128
Chinquapin 51
ChiocGcca 87
ChiOgenes 79
Ghiondnthns 74
Chive (Shive) 31

ChlsenS^cese 136

Chloranth&ceae 54
Chloranthus 54
Chloridege 24
Chldris 24
Chlorosp&rmas 9
Chlor6xylon.. 127
Ch6ch6 94
Chocolate* 131, 134
Chokeherry 108
Chondrites 10
Ch6ndruB >... 10
Ch6rda 9
Chordzema (Clioris5uia) 116
Christiana 133
Christmas Flower, Poin-

s§itia pulchCrrima 55
Christmas Rose 163
Christ's Thorn* 125
Chr6oc6ccus* 8
Chrys5,nthemi]m 83
Chrysob&lanuB 104
Chrysochlkmys 138
Chrysoph^Ilum 76
Chrysopldnium 104
Chilfa (c/i as in chin) 26
Chil-lan (

" » ).... 54
Chilrras (

" " ).... 59
Cib6tium 14
Clcer 112
Cichdrium 82
Cicdta 92
Cigar Flower 98
Cimicifuga 162
Cinchdna 88
Cineraria 83
Cinna 24
Cinnamodendron 145
Cinnamdmnm* 62
Cinnamon* 62
CInquefoil 106
Circaea 97
CissSmpelos 156
CisHus 124
Cistkcese 146
Cistus* 147
Citri6batiis 144
Citron*....! 129
Citron-wood 20
Citr6sma 158
Citrmins 95
Citrus* 129
Cl&dium* 26
Claddnia — ... 11
Cladrfistis 110
Clammy Locust 114

Clftrkia 97
Clafldea 10
Claus6na 129
Clavkria* 11
Claytdnia 140
Cleavers 86
C16matis 166, 167
Cledme 148
CIerod6ndron 65
CISthra 80
CliuuthuB 113
CIift6nia 75
Climbing Bitter Sweet... 126
Climbing Buckwheat.... 63
Clinospdrese 10
Clitdria HI
Cloak-Flowers 136
CloBtferium* 9

Cloudberry 107
Clover 115

Buffalo 115
Bush 112
French, Melilot 115
Prairie 114
Bed, Stiamrock,
Sweet, Whitp,
Yellow, Zigzag.... 115

Clove Tree 100
Club-Moss 18
Club-Mosses 17
ClilBia 138
Clyp6ola 149
Cnestis 121
Cnicua 82
Coba^a* 72
C6ca, Cocaine 132
C6cculus 156
Cdcens (insect) 51
Cochlearia 150
Cochlosp^rmum 145
Cock's-comb 63
Cacb (Ckcao) 134
C6coa-Mother Ill
Cocoa-nut 36
Cocoa Plum 104
Cdco-Grass 26
Cocoineffi 36
Cdcos 36
Codia^um 56
Coelebdgyne 56
Coflffea, Coflfee 87
Coffee Tree 118
Coh6sh 155
C(>ix 24
Colchiceaj 29
C61chicum 29
C61ens 65
C611ema 12
CoUemkcese 12
Collfetia 125
Colocksia 33
Colocyntli 95
Colubrina 125
C61umbine 162
Colfimbo (Colombo, Ca-
16mba, Calliraba) 156

Colum^ilia 68

Columelli 3.06 se 68
CoKimnea 68
ColMea 113
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Colza oil 149
Com&ndra 50
Combret&cese 100
Gombr^tum 100
Comfrey 71
G6nima 8

Gommel^iia (or Com-
melina) 27

Commelynllceee 27
Compar^ttia 45
Compositse 81
Comptie 18
Goniptiinia 68
Conanthdra 29
Conanther3.ceee 29
Cone-flower 83
Goiifgrva 9
Confervites 9

Coniferffl 19
Coniomycfetes 10
Conlum maculdtmn.
Hemlock; juice the
poison which Socrates
was condemned to

drink. Eur. ; near
Gicata 92

Conjugktae 8

Connar&ces 121
Connkrus 121
Gonoclinium 85
Con6pholi8 68
GonMeum 61
Convallkria 30
Gonvallkrieaa 30
ConvolTul3.cese 71

ConvSlvulus 71
Codkia 129
Cool Tankard 107
Coontie 18
Copaifera 117
Copaiva (Balsam) 117
Copai-y6 timber 143
Cop^l, gum-resin of

various tropical
trees.

Indian 136
Red 117

Copai-Sfimach 122
C&ptis 163
Coquilla-nut 36
Coral-berry 89
Oorftllina 10
Corallorhiza 45'

Coral Tree Ill
C6rchoru8 133

(miscalled) 106
OGrdia 71
Cordial Flowers (Four)

;

80 called from
their soothing,
grateful quali-

ties They are;
Anchftsa, Borkgo.... 71

R6sa 107
'S\q\b. odordia 146

Gdrdiceps 10
Cordyline 30
Cor6ma 126
CoreOpsis 84
Cori&nder 91

Coriandrum 91

Coriilria 131

CoriarlGlcese 131

Cork Oak* 51

Cork-TreePea 113
Corn, all grains (grasses)

used as food—Wheat,
Rye, Oats, Maize, etc.

Corndcese 89
Corncockle 141

C6rnel 90
Cornelian Cherry 90
Cornflower 82

Comus 90
GoronSlla 113
Gorrigiola 140
CorJ-dalis 151
OclryliiB 51
Cdrypha, Coryphineee... 36
Cosm&nthus 72
CotoneSster 109
Cotton* 134, 135
Cotton Thistle 82
Cottonwood 67
CotylMou 102

CotyUdona 1

CouSpia 104
Gouroupita 99
Cousskrea 87
Cowage, Cow-Itch Ill

Cow Parsnip 91

Cow Pea (Pisum arvinse) 112
Cowslip 77
Cow Tree* 60

Gnikna 74
Yenezuela 138

Grab 108
Crakeberry* 126
Crambe 148
Cranberry 79
Grane's-Bill 131
Crape (Crepe) Myrtle 98
Grdssula 102

Crassul3.cesB 101
Grata&gus 109
Cratafeva...; 147
Grat&xylon 138
Crawfiirdia 72
Cream-nut Tree 138
Creeping Snowberry 79
Creeping Wptergreen... 80
Cremdlobus 149
Crescfiiitia* 66
Cress 150

Garden 149
Rock (Wall), Water. 150
Winter 150
sev. other gen. of

Cmciferie.
Crest-Flower. 40
Gribkria 11
Crimsoii, origin of word

;

see Kormes Oak 51
Crlnum 41
Grithmum 92
Crdcus 41
Grodmia 28
Cross6Boma 161

Cross-Stem 67
Crotalkria 116

Crdton 66
Crowberry* 126
Crowfoot 164

Crowfoot Alliance 153
Crown Imperial 32
Crucian§lla 86

CruciferfiB 148
Cruickshfinkia 87
Cryptocdryne 33

Cryptog|mia 7
Cryptomeria 20
CubSba, Cilbebs 54
Cuckoo-flower 150
Cuckoo-Pint 33
GucilLbalis 141
Cilcumber 95
Cticumber Tree 159
Giicumis* 95
GuctJrbita* 94

CucurbitcLcese 94
Cudbear 11
Cullky 104
Cumingia 29
Cumlnum, Climin 91
Cundnia 103
COphea 98
Cupr€ssus* 19

Cupullferse 60
Cilrcuma 48
Curled Maple 123
Currant 102
CurtiBia 90
Cfiscuta* (CuscClta) 71
Cuspkria Tree 130
Cussdnia 90
Custard-apple 157
Cuthbfert 11
Cykthea* 14
Cyathekcese 13
CycadilceBB 18

Cicada 18

CJ-cas* 18
OJ^clamen* 77

American ..-. 77
GyclAnthus 35
Cyclobdthra 32
CycnOches* 45
Gyd6nia* lOS
G^nara 82
Cynocramb&cese 62
CynocrAmbe ^. 62
CJ-nodon 24
Cynogl6ssum 71

Cynomdrium 49

Cyper&cesB 25
GJiierus 26
Cypress 19, 20

Classical* 20
Southern 20

Cypresses 19
Cyprip&difiEe '. 43
Cyprip^dium 44
Cyrllla 75

Cyrillflces 75

Cyrtdmium 14
Cyrtdsia 44
Cyst6pteri8 14
Cystospdreae , 10
CttinuB 63
Cytisus*..... 116
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Cyttkria 10

D, suffix to names of
plan la in certain
Orders or Tribes ; made
from the genitive of
the typical generic
name ; e.g., Amaryl-
lid, Arad, Orchid, etc.

DacrJ'dium 19
D&ctylis* 23
Daffodil 40
DagKer Tree 32
Dahlia S3
Dahdon (Holly) 126
Daisy 84, 85
Daisy Trees 84
Dalb&rgia 110
DAlea 114
Dalecharapia 55
DAmmara, Dammar 22
Damson 105
Dana&a 12
Dancing-Girls, Mantlsia
adUaCria (Zingibera-
cese) ; fls. purple and
yellow, showy. E
Ind. SeeXesson XXr.

Dancing Orchids 45,46
DAndelion 82
Daphne 61
Daphne Alliance GO
Darlingttinia 152
DArnel 23
Darwinia 100
Dasylirion 28
Date Palm* 36
Date Plum 76
Datiaca 94
Datisc^cese 93
Datiira 70
DaClcua 91
DavAlIia 14
DaviSsia 116
Davilla 161

Day Lily 32
Deadly Nightshade 70
Dead-Man's-Rope 9

Dead Nettle 64
Decaisnea 155
Decumkria 103
Deer-grass 99
Delabechea 134
Deliraa 161
Delphiniiimi- 162
DendrObium 46
Dendrfimecon 151
Dendr6phan»x 90
Denlkria 150
Deod^ii- 20
Deptford Pink 142
Desert Palm* 36
Desfontainea 73
Desm&nthus 120
DesmidiiLceaB 9

Desmidium, Dfismid* 9

Desmddium 112
Detiirium 117

Deiitzia 103

Devil-in-the-bush 163

DevSrsBit 29, 86
Devil's Claws 66
Devil's Snuff-box 11

Devil's Walking-stick... 91
Devilwood 75
Dewberry 107
DhAkTree Ill
Dirtnth6ra 66
Dianthus 142
Diap^nsia 78

Diapensi&ceee 78
Diatouia* 8

Diatomkcea; 8
Dic6ntra 151
BJuherdnthus 140
Dichondra 71
Dicliromena 26
Dick86nia 14
Dict^ota* (Dicty6ta) 9

Diervilla 89
Digitklis* 68
Digitkria 25
Dill6nia 161

DilleniUcese 161
Dinn(Dioon) 19
Diona^a 101
Dioscdrea* 39
DioscoreS-ceae 39
Diosp^i-os* 76
Diphyll^'a 155
Diplodiscua 133
DipBEtcese 86
Dipsacus* 86
Bipteroc&rpeae 136
Dipterockrpus 136
DIpteryx* 110
Dirca 61

DisciflSrae 121
Dittan3' 65
DcJbera 74
Dock 63
Dodder 71
Dodder Laurel r.l

Dodecktheon 77
Dodonafea 123
Dogbane 74
Dog-Bent .' 24
Dog-fennel 83
Dog-tooth Violet 32
Dogwood 90
Ddlia 69
DOlichos 110
DoliocJlrpus 161
Domli6ya 134
Do6dia 15
Dorstfenia* 60
Doryflnthes 40
Dory6pteris 16
Doum Palm 36
Dove Orchis 45
Downlngia 81

Drkba 150
Dracaena 30
DracaenOpsis 30
Dracfinculiis 33
Dragon's-Blood Tree 30
Draytania 137
Drimys 160
Dropseed-Grass 24
Dropwort 106

Drdsera* lOl
Droaer&cese 101
Dryaddnthe 106
DrS^as 106
Dryobfl-lanops 136
Dry Rot 11
Drjrpis 142
Duckmeats 33
Dulse 10
DCirio, Diirion 134
Durmast Oak 52
Darra 25
Dnsty Miller 83
Dutchman's Breeches... 151
Dutchman's Pipe 53
Dutch Pink (paint) 147
Dyer's Broom 116
Dyer's Weld 147
Dyer's Woad 149

Eagle-wood
Baith-Star

fben&cese
boe Bean

Ebony :..

Ebony Acicia
Ebony Alliance
Ecbkliiim*
Eccremociirpus
Echevfiria

Echiukria
Ecliinoc&ctus
Echinoc^stis
EchinOphora.-
Echites
Edelweiss
Eel-Grass
Egg-Plant
Egyptian Privet
Ehr&tia
Elaeagn^ceee
ElseagnuB
Ela^is
ElaeocilrpuB

Elat&rium* (EcbSilium).

ElatinHcese
ElAtine
Elder
Elecampane
Elephant-Apple
Elephant-Foot
Elliottia

Elm
Elddea (Elddes)
Kl Spiritu Sflnto

ElymuB....!

EmpetrSceEB
Empetrnm*
Encephalkrtos
Enchanter's Nightshade
£:ndogens .1

Kn(i6nema
EngelhlLrdtia
Enslenia dlbida, %

climber, fls. white,
fragrant; U. S. In
Sub. Ord. 3, Asclepia-

dkceae
Entkda
EpacHdese

61
11
76

121
76
120
75
94
67

102
24
93
94
92
73
84
.39

70
98
71
61

61
36

132
94

139
139
88
84

129
39
75
59
139
45
23

126
126
18
97

,23
55
52

73
120
78
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I5pacri8 78
ISpliedra* 2:i

Kpidendreffi 45
Epidendruni 45
BpigaSa 80
Epil6bium« 97
Epiph^gns 68

Equisetitcese 17
Eqiiisetitef 17
Equis^tum* 17
Er&nthis 1C3
Erblichia 90
Ergot 10
Erianttius 25
Erka* 80
Eric&cese 78
Ericinea? 79
Erigeron 84
EriobAtrya 108

. Eriocatllon 27
Eriocaulon^cese 26
EriOgonuin 6:-t

EriolaSna 134
Eriuphoniin 26
Eriosperm&cese 29
Eriospermnut 29
Erlsina 143
Krtdium 131
Kruphila* 160
Ervuin 112
ErJ-cibe 71
Er^ngium 92
Erysimum* 150
Erythrtna Ill
ErytliTunium 32
Erythrophlo§um 117
ErythrOrchis 44
Erythroxylon 132
Escalldniii 103
EschflchOlfisia (E^ikOl-

zia) 151
Esei'6 Bean Ill
Etymons, pages vii to

xviii.

Eubigndniea^ 67
Eucalyptus 100
Eucharldium 97
Eiluharis 40
E>ichr6ma (Castill^ja)... 68
Enctea 76
EngSnift 100
EnlMia 25
KudnymuB 126
Eupatdriiini 85
Euphdrbia* 65

Euphorbia Alliance 54
Euphorbi^ceae 55
EuptWea 160
Edrya 137

EnrS^ale 154
Enrj^bia 84
Eilthemis 128
Eatoca 72
Evening Glory 72
Evening Pnmrose 97
Everlasting, s 84
Everlasting Pea 112
Eve's Thread 82
^xogens 49
Exogdnium* 71

F4ba* 112
Pabikna 70
Frtgopyruni 63

Figus 51

Fair Maids of France ... 164
Fairy King Mushroom... 11

Falling Siars 8
False Indigo 116
FarfClginni 82

P4t8ia« 91

Feathered Hyacinth 31

Peatherfoil 77
Frnnel* 92
Fennel Enpatdrium 85
Fennel Flower 163
Fenugreek 115
Fern Alliance 12
Fern,

Agnus Sc^tbicus... 14
Birdf ot Slaiden-

hiiir 16
Bird'a-nest 15
Uladder 14
Bracken,* Brake.... 16
Bristle 13
Byssus 14
Centipede, Chain.... 15
Cinnamon..., 13
Cliff Brake 15
Climbing 13
Film, Flowering 13
Gold 16
Hare's-Foot 14
Hart 'a -Tongue,
Lady 15

Maidenhair 16
Male, Osti-ich 14
Polypod 16
Piim 14
Koyal* 13
Scythian Lamb,

Shield 14
Silver, Staghorn 16
Tree 13
Venus JVIaidenhair* 16
Walking, Wall-Euo 15
Water-Kue 13

Ferdnia 129
Ferula 91
Fescue 23
Feattlca 23
Festtlcoee 23
Feverfew 83
Fevillea 94
Fickria 164
Ficoidea 93

Ficus* 60
Fig* 60
Fig-M4rigold 93

Fig-Marigold Alliance 92
Filbert 51

Filices 12
Fir 20, 21

Fire-Pink 142
Fire Tree 50
First Plants 7
Fiss^nia 96
Fitches 163
Fittdnia 66
Flacotlrtia. 145

Flag 42
Flagellkria 27

. Fla^ellariilcese 27
Flame Tree 60
Flamingo Plant 34
F14mmula 166
Flax..-. 132
Fleabane 84
Fleur-de-lis 42
FloMlia 130
F168 Ad6uis 165
Flourensia 83
Flower-de-lucp 42
Flower Fence 118
Flower of the Fountain 81
Flower of the Holy
Kight, Foinsettia j)u!-

cMrrvma 55
Flowering Ash 74
Flowering Dogwood 90
Flowering Bush 38
Fly Agaric 11
Fly Orchis 45
Foenlculnm* 92
Fool's Parsley* 92
ForestiSra, shrubs, small

trees, 3 spec; U.S.;
doubtfully placed in

. Olekcese 74
Forget-me-not 71
Forked Chickweed 140
F6r8tera 81
Fors^thia 74
Fortuna^a 52
Fothergilla 101
Fouqui^ra 139
Four Cordial Flowers.

See Cordial Flowers.
FourcriJya (Furcra^a)... 40
Four-o'clock* 64
Foxglove* 68
Foxglove Alliance 66
Fragiria* 106
Fr&ncoa 103
Frangip&nni 73
Fr&ngula 125
FrankSnia 142
Frankeniacese 142
Frankincense 128
Frilxinus* 74
FremOntia 1.33

French Mulberry 65
Freycinfetia ,35

Friar's Cowl 33
Fringe Tree 74
Fringed Orchis 44
Fritillkria 32
Frcellchia 62
Frogbit Alliance, in-

cluding only
Frogbits 39
Fruit Mould 10
Fiichsia 97
Fucoldes 10
Ficus 10
Fumibria 151
Fumari&ces 151
Filmitory 161

Fungi 10
Fungus-Stone 11



INDEX 179

Fiinkia 32
Fiircra^a. See Four-

crdyu.
Furze ^.... lie

Gafertnera 73
Gaillkrdia 83
GaUctia Ill
Galactod6ndron*. 60
Gal&ngal 48
Galanthus 41
Giilax 78
Gfi.liDgale !i6

Galipda 130
Galium 86
Gall-berry 126
Gamboge 138
Garcinia* 138
Gardener's Garters 25
Gardenia 87
Garidella (included in

Nigfilla) 163
Garland Flower 48
Garlic 31
Garlic Pear 147
G&rrya 90
Gasteromycfetes 11
Gaudiclia£idia 132
Gaultheria 80
Gailra 97
Gay Feather 85
Gaylusskcla 78
Gazknla 82
Gefister 11
Geis8oI5nia 65
GeissolomS.cese 55
GelKguiimim 73
Gels^iniura 73
Gelsomlniini 75
Genipa 87
G6nipap 87, 123
Genista 116
Gentian Alliance 72
Gentikna,* Gentian 72
Gentian3,cese 72
Georgia Bark 88
Gerani&ce£e 130
GerJinium* 131

Geranium Alliance 127
Gerkrdia 68
Germfinder* 64
German Ivy (miscalled) 83
GesnSra (not Gesn^ria).. 68
GesoerS^cese 67
G6um 106
Ghea, Ghee, butter made
from oil of Ela^is 36

Gherkin 95
Giant Fennel 91

Giant Nettle 60
Gilia 72
Gill 64
Gill6nia 106
Gillidaia 29
GilUesiftcese 28
Gillyflower 151
Ginger 48
Ginger Alliance 46
Gingerbread Plum 104
Ginkgo Tree 19

Ginseng 91

Girofl6e 151
Gla,diolu8 43
GlasBwort 62
Glastonbury Thorn 109
Glaucidium 164
Glaflcium 152
Gleditschia 118
Gleichdnia 13

Gleicheniaceee 13
Globe Amaranth 62
Globe Flower 163
Globulkria 65
Gloridsa 29
Glory Flower 113
Gloxinia 68

Glumlfers 23
GlJ^cine Ill
Glycyrrhiza 113
GnaphMlum 84
Gnetslcese 23
GnMum 23
GoatBbeard 106
GodStia 97
Gold Cup 164
Golden Chain 116
Golden Club 34
Golden Rod 85
Gulden SaxifrHge 104
Gold-of-Pleasuie 149
Gold-Thread 163
Gomphia 128
GomphOgyne 94
Gomphrfena 62
Gon61obus 73
Gooba 113
Good^nia 81

Goodeniatces 81
Goddia 116
Gnodydra 44
Gooseberry 102

Barbadoes 93
Goosefoot 62

Goosefoot Alliance 62
Goose-Graas 106
Goose-Grass (/lm.)» !**>"

lJ"gonum aviciildre 63
Gopher-wood 20
Gorddnia 137
Gorse 116
Gosstpitim* 134
Grouknia 125
Gourd 95
Gourd-Tree (Calabash-
Tree) 66

Grabdwskia 69
Grains, sds. of Grasses.

Grains of Paradise 48

Gramin3.ce£e 23
Grammat6phora* 8
Granadllla 95
Grape 124, 125
Grape Hyacinth 31
Gr&phis.. 11
Grapple-plant 66

GraBB Alliance 23
Grass,* Beard..... 24, 26

Bent} Bermuda 24
Blue-, Brome 23
Broom-Sedge, Bur... 25

Grass, Canary 25
CheatjChess,Cock's-

foot, Couch 23
Crab 25
Darnel 23
Dropseed, Feather.. 24
Fescue 23
Fountain, Fox-tail.. 24
Guiana 25
Hair 24
Hedgehog 25
Herd's 24
Lemon 25
Lyme 23
Meadow, Melick 23
Mesquite- (Mezkeet) 24
Oat* 24
Orchard 23
Pampas 24
Quaking 23
Quito 24
Ray 23
Ribbon 25
Rush 24
Rye, Sea-Oat ;. 23
Silver-Beard 25
Soft, Sweet-Reed 24
Sweet Vernal 25
Timothy, Triple-
awned 24

Velvet 24
Woolly-heard, Zebra 25

Grass Cloth 60
Grassnut-Sedge 26
Grass of Parnassus 103 .

Grass Tree 28
Grass-Wrack 38
Gray Plum 104
Greater Spearwort 164
Greek Valerian 72
Greenbrier 30
Green Dragon 33
Green Seaweeds 9
Gr6gr6Tree 117
Grenade 98
Grevillea* 60
GrSwia 133
Gr6yia 123
Ground Cherry 70
Ground Hemlock 19
Ground Ivy 64
Ground Pear 114
Ground Pine 18
Ground Plum 113
Groundsel (Grunsel) 83
Groundsel Tree 84
Grfibbia 101
Guaiacnm,* Gukiac 131
Guarry 76
Guattdria 167
Gnkva 100
Guelder Rose 89
Guernsey Lily 41
Guettkrda 87

,

Guinea Corn 25
Guinea-Hen Flower 32
Gulf Weed 10
Gum Arabic 119
Gum Benjamin (Ben-

zdin) 76
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Gum Trees 100
Gilnnera 97
Gvisttivia 100
Gdtta P6rcha 76
Guttiferae 138
Guzni&nuia 46
GymnOcladua 118
G^mnogens 18
GymnogrAinma 16
Gymnospgrmae 1, 18
Gymriostacliys 34
Gymnostkchyum 66
GyDandropsis 148
Gynftrium : 24
GynoclLrdia 145
Gynopleilra 96
GynostSmma 94
GypsOpliila 142
Gyrockrpua fil

(But nearet- Com-
. bretkcese) 100

Gyro8t6mon,cf ^shruba,
fls. sol., Aiiatralia; in
Phytolacci,ce8e 63

HabenJtrfa 44
Habroth4tonu8 ...,. 69
Hackberry 59
Hackmatack 20
H{em&nthus'!= 41
HsematOxylon 119
HEemodorflceEe 4o
Haemoddrum 40
Hkkea 60
Hal^sia 75
Halimeda 9

Halor&^eae '. 97
Halori-giB 97
Hamkdryas 164
Eamamelid^cece If^l

Hamam^lia 101
Ham^Iia 87
Hamiltdnia 87
Hand Flower 133
Hardenbgrgia Ill
Hardback 106
Hardpeer 98
Hare-bell* 81
Hare's Ear 92
Haricot 110
Hasheesh 59
Hav6tia 138
Hawthorn 109
Hazel-nut 51
Heartsease* 146
Heartaeed 123
Heath* Heather 80
Heath Alliance 78
Hebradendron* (Gar-

cinia) 138
HedeOraa 65
H6dera. 90
Hed^chfum 48
HedyOsmum ' 54
HedydtiB 88
IledJ-aarum* 112
Heli&mphura 152
Heli&ntliemum* 146
Heli&nthus* 83
Helichrj^sum 84

HelicAnia 47
Helicteres 134
Heliotrope 71

Heliotrdpium 71

Hellebore 163
Helieborns 163
HelminthOstachys ,.. 17

Helv^Ua 10
Helwingia 91

Hemerocallidese 31

Hemeroc&Uis 32

Hemit6Ua 14
Hemlock, Coninm macu-

latrnn, Eur. See
note to Coulnmin
thia Index,

Water 92
Hemlock (Spruce) 21
Hemp 59
Henbane 70
H^nna 98
Henriqu^zia 88
Hep&tica 165
Hep&ticee 12
Heracl^um 91
Herb Paris 30
Herb Robert 131
Herbe de St. Pierre 92
Hercules' Club, Xan-

thoxylum Clava
Hirculfs^W. lad... 129

American.. 91
Heriti^ra 134
Herm&nnia 134
H6rmas 92
Hern&ndia 61

Hernandilicese 61
HSsperis 150
Hetaeria 27
Hetlchera 103
H6vea 56
Hexflris 39
HibbSrtia 161
HibiBCUa 135
Hickory 52
Hig-taper 69
Hillebrindia 94
HimanthMia* 9
Hindki 20
HippeSfitrum 41
HippocriLteEU 126
Hippdmane 56
Hippdphae 61
Hippilris 98
Hira6a 132
Hirt611a 104
Hoarhnund (H ore-
hound) 64

Hog-plum 121
Hog-Snout Grass 42
Hoeweed 84
Holbo611ia 155
H&lcns 24
Hololfi«hne 139
Holly 126, 127
Hollyhock 135
HnlmOak 51

Holy Cross Tree 66
Holy Ghost Flower* 45
Holy Guiiiac 131

HomUium 96
Honeyberry 59
Honey Locust 118
Honeyauckle, Loniceiu.. 89
Hop 59
Hop Hornbeam 51
Hop Tree 129
H6rdeum 23
Hornbeam 50, 51
Horned Poppy 152
Horned Zamia 18
HornwortB 54
Horsechestnnt 123
Horse-nettle, Solknum

carolin^nse, U. S 70
Horseradish 150
Horaetails. 17
Horaeweed, Erigeron
caTmdirue 84

HusS:Ckia 115
Hottentot-Bread 39
Hottdnia 77
Houndstongue 71
Houseleek 102
Houstdnia 88
Houttu^nia.. 54
Hdvea 116
Hdya 73
Huckleberry, a corrup-

tion of Whortleberry.
Hudsdnia 146
Hugdnia 132
Humbdldtia 117
Hamea 84
Huiniri3,cese 132
Humlrium* 132
Humming-bird Bush.... 113
Hilmulus 59
Hunuemannia 152
Huntsman's Cup 153
Hilra 55
HJ^a-H^a 74
Hyacinth 31
Hyacinthineae 30
Hyaclnthus 31
Hydndra 63
H^dnum 11
Hydr&ngea 103
Hydrfistis 163
Hydrdcera 130
Hydrocharideee 39
Hydr6charie 39
Hydroc&tyle 92
Hydrodktyon 9
HydrogtOssum 13
Hydrdlea 72
Hydrop61tis 154
Hydrophyll&ceae 72
Hydrophf^llum 72
Hydropyrum 25
Hydr&stachys 139
HydrotaSnia 42
Hymena^a. 117
HymeDoc&llis, a genus
separated from Pan-
criitinm ; see P. coro-

ndrium, P. r^tdtxmi

;

several fine species in

Mexico >and tropical

America 40
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H-ymonomyc&tes 11
j

Hymenophylia,ce8e 13
Hymeitoph:^llum 13
HyoBcJ-amus* 7U
Byperbadna 156
HyperlcflQesB 13S
Hypericum 138, 139
Hyphaene 36
H>phoinyc5tea 10
H^pDum* 12
HypolJtresB 26
Hypdiytrum 26
Hyp5xys (Hyp6xis) 41
Hi^ssop 65
UysBdpus 65

Iberis 149
Icaclna 127
Iceland Moss 12
Ice Plant 93

ilex 126
Ilex-Oak 51

Ilielneae 126
Illecebrum 140
lUicium 161
UlSgera 100
Immortelles S4
Impatiens 130
Impei'&ta 25
Iiuphee 25
lacarvitlea 67

Incense Tree 83
Incense Trees 128
Indian Bean 67
Indian Butterfly 45
Indian Copftl 136
Indian Cbrn 25
Indian Cress 130
Indian Cucumber 30
Indian Hemp. 74
Indian Jasmine 75
Indian Lilac 128
Indian Millet 25
Indian Physic 106
Indian Pipe 79
Indian Shot 48
Indian Turnip 33
India Kubber 56
Indigo 114
Indig6fera 114

Inga 119
Ink-berry 126

Inula 84
lonidinm 146

ipecac 87
"White 146

Ipoma^a 71

IriS-rtea 37

Irid&ceae 41

iris* 42

Irish MosB 10
Ironbark 117
Ironweed 86

Ironwood, Sider6xylon,. 76
CarpinuB 50

isatis* 149

Isodendron 146

Isdetese 17

Is6etea 17

Isdmeris 148
Isonfi-ndra* 76

iBop^runi 163

Italian May 106

ilea 103

Ivory Nut Palm* 35

Ivy 90

Ixia 42

Ixon&nthes 132

Jacarfinda 67

Jackal's Kost 53

Jack-iu-a-box 61

Jack-in-the-Pulpit 33

Jacob's Ladder 72

Jacquinia 76

Jalap* 71

Jamaica Dogwood 110

Jamaica Mignonette 98

Jarabdsa 100
Jamestown (Jiuison)

Weed 70
Japan Allspice 161

Japan Day-Lily 32

Japan Medlar 109

Japan Pepper 129

Japan Quince 108

Japilra Bnlter Tree 143

Jarool 98

J&aminnm, J^min 75

Jateorhiza 156

Jatropha 56
Jeffersfinia 155

Jerusalem Artichoke.... 83

Jerusalem Cherry 70
Jerusalem Oak, Cheno-
p6dium Borrys, Eur... 62

Jessamine 75
Joint-Fir 23

JoinviUea 27

Jonfesia 117

Jonquil 40

Joseph's Coat 63

Jove*s Nut 53

Judas Tree 117

JuglandSpCese 52

Jflglans 52,53
Jiyufaa, Jiljilbe 125

Junc&cese 28

Jfincus 28

JungermS,nnia 12

Juniper 19

Junlperus 19

Jupiter's Beard 86, 115
Jussia^a 97

Justicia 66

KadsCira 158

Kafflrboom HI
Eagen^ckia 104
Kalanchde 102

Kale 149

K41mia 80

KanlfCiBsia 13

Kauri Pine 22

Kava, Ava, disgusting

Polynesian drink
made from spittle of

16

chewed roots of Piper
(Macr&piper) Methyaii-

cum 54
KellMtia 133
Kenilworth Ivy (mis-

called) 69
Kenngdya Ill
Kentucky pock-Moss... 102
Kfirmfes Oak 51
K6rria 106
Kerdhaw ,... 94
Kibara 158

Ki-chl 97
Kidney Vetch 115
Kielmeyera 136
King-cup 164
King's Spear 31

KisH^nia 96
KitaibMia 136
Knawel 140
Knight's-Star Lily 41

Kniphfifia 31
Knotgrasses 63
Knotwort 140
Knowltdnia '— 165
KnGxia 87
K6hl-rjibi 149
Kokodna, Kokoon 126

KOkra Tree 56
Kostelgtskya 135
Kramferia 144
Kils-kilB 25
KylUngia 26

LAbdanum 147

Labiatee 64
Labiat£efl6r8e 82
Lablab, Lablkvia 110
Labrador Tea 79

Labtirnum 116

Lac 60
Lacebark Tree* 61

Lace-GouVd 95

Lachentlia 31

Lachn&ntbes 40
Lachnocaillon 27

Lacist^ma 55

Lacistemilcese 54
Lacquer.. 122

Lactilca 82

Lady's Fingers 116

Lady's Mantle 107

Lady's Slipper 44

Lady's Smock 150

Lady's Traces 44

Lafetia 145

Lagen&.ria 95

Lageratroferaia 98

Lagetta* 61

Lagfirus 24

Lamb's Quarters 62

Laminkria 9
Laminarites 9
Lkmium 64

Lancashire Asphodel . 28
Lancewood 157

LandGiphia 74
Lantkna 65

Lapagferia 30
Lap&rtea •.

60
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L&ppa 82
Larch , 20
LariJiKkbala 155
LardizabaUcese 155
Lkiix 20
Larkspur . 162
LkBia 34
LaBiop^talmn 138
L&strea 14
Latiinia 36
Latanier (lataoig) 36
L&thynis* 112
Lattice-Leaf. 38
LauT^cese 61
Laurel 61

Laurel Alliance 61
Laurel Glierr.v 105
Laurelia 158
Laurestine 88
Lailrus 61
Lavandula 65
Lavktera 135
Lavender 65
Lavoisi^ra 99
Lavrkdia :... 146
LawsoniH 98
Leadwort 77
Leather-Flower 96
Leatherwood 61
LecanOra* 11
L6chea 146
Lecythis* 99
L&dum 79
Leea 124
Lee-chee Nuts 123
Leek 31
Lee:umin&s8B 109
Leioph^Uum 79
Leitii^ria (Synoptical
Table) 167

Leitneriilcese (Synopti-
cal TabiB) ,. 168

L^moa* (L. minor., Fig.

181, B.) 33
Lemn&cesB 33
Lemon* 129
Lemon Verbena 66
Ldnnoa 78
Lennoiiceae 78
Lens 112
Lentibulari&cese 68
Lentil 112
Lednia 146
LeOntice 155
Lepidium 140
Lepidod^ndron 18
Lepid6BtachyB 66
Lept&nthus 27
Leptola&na 136
L6ptOthrix 8

Lesped^za 112
Lesser Burnet 107
Lesser Celandine 164
LeBser Spearwort 164
Lessdnia 9
Lettuce 82
LeucOjum 41
Liktria 85
Libdnia 66
Licknia 104

Licea 11
Lichen (liken, litchen). 11

Lichgnes 11
Lichina 12
Lichinkcese 11
Ligea 139
Llghtia 143
Lignum-Yltse 131
Liguliflfiraj 82
Lig&fltrum 74
Lilac 74
Liliaceae 29,30
Liliuni* 32
Lily 32
Lily Alliance 28
Lily-of-the-Incas 40
Lily-of-the-Valley 30
Lily Tree 160
Lime 1-^9

Lime (Linden) 133
Limn&nthemum 72
Limn&nthes 130
LimnOcharis 38
Lin 133
Linaceae 132
Linkria 69
Linden 133
Lindera.. 61
Lindlgya 104
Ling (Heather)* 80
Ling (Chinese >^ut) 97
Lirma^a 89
Linseed 132
Lhmm 132
Lion's Leaf. 155
Lion's Turnip 155
Lipatis 46
Lipockrpha 26
Lipped Flowers 64
Liquid Styrax 101
Liquid&mbar* 101
Liquorice 113
Liriodendron 159
Lisidnthus 72
Lissdnthe 78
Listera 44
Litchi Nuts 123
Litt6nia 29
Littor611a 77
Livelong 102
Liverworts 12
Lizard-tail 54
Ldasa 96
Loas&cese 96
Lobelia 81

LobelisLceEe 81
Loblolly Boy 137
Locust 118
Lodolcea 36
Logknia 73
Loganiflces 73
Logwood Tree 119
Loiseledria 79
Ldlium 23
LomatophJ^llum 31
LonchockrpuB 110
Lonchdstoma 69
London Pride 103
Long Moss 46
Long Pepper. 54

Lonicera* 89
Lookinjr-glasB Tree 134
LooseBtril'e 98
Lop^zia 97
Lophlola 40
Lop-Seed 66
LOquat 109
LoranthS-cese 50
Lorantlms 50
Loids-and-Ladies 33
Lote Tree 5d
Lotus Flowers 153
Lotus of the Lotdphagi.

(See Lesson XII., 109) 125
Lotus (Pea*) 115
Lotus Plum 76
Love-Apple 70
Love-in-a-mist 163
Love-lies-bleeding 62
Ldwea 108
Loxsdma 13
Lucerne 115
Li'icuma 76

Lliffa 95
Lnnkria 150
Lupine, Lnpinus 116
Lupus 69
Luvfinga 129
Luxembflrgia 128
Lilzula* 28
Lychnis* 141
Lycium 69

Lyc6gala 11
Lycop§rd6n 11
Lycop§rBicum 70
Lycopodi&ceee 17
LycopodineJB 18
Lycop6dium* 18
Lygodikceee 13
Lygddium 13
Lysim&chia 77
Lythr&ceae 98
L^thrura 98

Mkba 76
Mace 167
Macha^rium 110
Macleknia 79
Madeira 60
Macroc^stis 9
Macrdtys. (See BOtro-

pbis.)

Macrozkmia 18

Madder 87
Madeira Plant (mis-

called) 62
Ma^sa 76
Magndlia 169, 160
Magnolil.ceee» 158
Magnolias 159
Mahogany 128
Mahdnia 156
Maidenhair Yew 19
Malz del Agua 154
Maize. 26
Malaxidess 45
MaUxis 46
Malc61mia 160
Male Orchis 44
Malesbdrbia 96
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Mallow* 135
Hallow Alliance 132
Haloo Climber 118
H&Iope 135
Malpighia 132

Malpig-hi&ces 131
Malta Mushroom 49
Mkliis 108
MiiWa* 135

]ffalv3,cese 134
Malvaviscus 135
Mamillaria 93
Mamm^a. 138
Mammee Apple 138
Mancbineel 56
Manderlllea 73
M&ndioc. 56
Miindr&gora 69
Mandrake 69
MandCibi 113
Manettia 88
Manglfera 122
Manglietia 159
Mango 122
Mangosteen 138

Kang'osteen Alliance— 136
Mfingrove 100
M&nihot 56
Manilla Hemp 47
Manna 11, 140
Manna Ash 74
Mantlsia, showy genus
of Zingiberkcese; E.
Ind. M. saUatdria,

Dancing Girls; As.

pn rple and yellow.
iSee Lesson XXI.

Miiple 123
Mar&nta 49
Mar^mins 11
Mar&tiia 13
Marattikceas 12
Maravjlla 83
Marcgr^via 137
MarchSntia 12
Mare's-tail 98
Marg6sa 128
Marguerite 84
MArigold 83
Mi-Tjoram 65
Marmalade Orange 129
Marmalade Tree 76
Ma,rmelos 129
MarrQbium 64
Marsh Mallow 135
Marsh Marigold.: 164
Marsilea 17
Harsilences 17
MarsUeae 17
M&rtagon Lily 32
Mart^nia 66
Marvel-of-Peru 64
Mary's Flower 150
Masder&Uia 46
Massdtte 34
Mfistic 122
Matdnia 14
Matrimony 69
Matthiola 151

Maur^ndia 68

May 109
May^ca 27
May-Apple 155
May-Blobs 164
Ma^na 145
May-pop 96
Meadow-beauty 99
Meadow Bue 166

Meadow Saffrons 29
Meadow-sweet lOfi

MeconfiUa 152
Medfeola 30
Medickjro, Medick 115
Medinilla 99
Medlar 108
Megacarpaea 149
Megal6apora*., 11
Mel^ndrium* 141
Melanorrh^a 122
Melanosp^rma;
llIelantfaEiceae 29
Melunthium 29
Melastoma 99
Melastom&ceae 98
MMia 128

Meliacese 127
Meliflnthiis 123
Melica, Melick 23
MelicOcca 123
MelicytuB 146
Melildtus, Melilot 115
Meliosma 122
Melissa 65
MelocSctus 93
Melon 95
Meloslra*.. 8
Mel6thria 94
MemScylon 98, 99
Mend6e 98

Menisperm^ces- -• 156
Menisp&nnum 156
Mentha = 65
Meny^nthes 72
Meuzi^sia 80
Merendfera 29
Meri^nia (Meriilna of
some authors) 99

Mermaid 97
Meriiiius 11
Mesembry&cese 92
Mesembry&nthemum. ... 93
MesockrpuB 9
M^spilus 108
Mfisquite ( M^zquit,
Mezkeet) Grass 24

MethfinicH 29
Methoniceae 29
Metternlchia 69
Mexican Tea, Chenopu-
dium ambrosioidea^
trop. Am 62

Mezereon 61
M6zquit(MuBkeet}Tree 120
Mich^lia 159
Micunia 99
Microbes 8
Micrococcus 8
Mi^rsia 29
MignonStte ( Reseda

odordta) 147

Mik&nia 85
Mildews 10
Milfoil 83
Milkweeds 73
Milkwort 143
ISilkwort Alliance 142
Millet, sev. spec, of Se-

tkria, now included in
PAnicum 25

Mill6ttia 114
Mimosa* 120
Miralisese 119
Mimdsas 119
MimuIuB 68
Mimuaops 76
Mint 65
Mint Alliance 64
Mirkbilia* (Fig. 189) 64
Mirbelia; 116
Mist-Flower 85
Mistletoe* 50
Mitch611a 87
Mitella. 104
Mitr^phora 157
Mitrewort, 104
Moccasin Flower 44
Mock-Orange 103
Modecca 95
Modiola 135
M6hria 13
Mollin6dia 158
MoUClgo 92
Molucca Balm 64
Molucc611a 64
M6ly (of Homer) 31
MomOrdica 95
Monkrda, 64
MonMia 74
Moneywort 77
Monimia 158
KonimiEiceae 158
Monkey-Bread 134
Monkey Flower 68
Monkey-pot Trees 99
Monkey's Dinner-Bell... 55
Monkshood 162
Monnina 143
Monocotyledons 1, 23
Monodora 157

MonopStalse 64
Monotaxis 57
Mon6tropa 79
Monotrdpea; 79
MonsOnia 131

MonstSra 34
M6ntia 140
Moon-Flower 72
Moon Seed 156
Moon wort 17
MoquUea 104
Morkceas 59
Mora^a 42
MoTch^Ila 10
M6rel 10
Morinda 87
Moringa 147
MoringElcese 147
Moris^nia 148
Morning Glories 71
M6rus 59
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Moschat^l 88
Iffoss Alliance 12
MosB,* Mosses 12
Moss Campion 142
Moulds 10
Mountain Ash 108
Mountain Ebony 118
Mountain Laurel 80
Mountain Maize 49
Mountain Rice 24
Mourning Bride 86
Mouse-ear, some species
of Cerastium and .

Hierkcium.
Mouse-ear Chickweed... 141
Mouse-tail 165
Miicor* 10
Mucdna Ill
Mud Purslane 139
Mulberry 59
Mailein 69
Mam 122

Munguba 134
Muraltia 143
Milsa* 47

Uus&ceae 47
MUscadine 125
Musckri 31

Miisci 12
Mushroiinis 10, 11

Musk-Melon 95
Musk Tree 84
Mussa^nda 87
Mustard 149
Mustard Tree of Scrip-

ture 74
Mutisia 82
Myglnda 126
Mylockrium 75
MyoporJicesB 65
Myosfttis 71
Myosiinis 165
Myrangium 12
Myrlca* 58

I([yric3,cese 68
Myrickria 139
Myrioph^Uiim 97
Myristica* 157

Hyristic3.ce£e 157
Myr6xvlon 110
Myrrh* 128

Myrsin^ceee 76
M^rsine 77
Myrsiph^llum 30
KyrtlcetB 69
Myrtle* 100

Myrtle Alliance 96
M^rtuB* 100
Mysod^ndron 50
Myxomyc^tes 1

NsegMin 68

lTaiad3,ceae 38
Nkjas (Niiias) 38
Nandlna 155
Napada 135
Napo1e6na , 99
Naravelia 166
KarcissuB* 40
Narcissus Alliance 39

Nard 86

Nardoc... 17

NardCstachys f*6

Narth^cium 28

N&rthex 91

Nastfirtion (not Nastur-
tium ; but an An-
glicism, given on
account of tlie

pungency, which re-

sembles that of the
true Nasturtium) 130

Nasturtium 150
Navicula* 8
Necklace Poplar 57
Nectarine 105

Nefea 63

Neem Tree 128
Negro Peach 88

Negtindo : 123
Neillia 106
Nellinibium* 153
Nemastylis (NemOs-

tylis) 42
Nemopftnthes 126
Nem6phila 72
Ne6ttia 44
NeOttiese 44
Neowi^dia 43
Nepenth&ceae 53
Nepenthes* 53

Nepenthes Alliance 53
Nfepeta 64

NephMium 123

Neplirttdium 15
Neptilnia 120
Nereoc^stis 9

Ncrine 41

N&rium 74
Neaa6a 98

Nettle....;. 60

Nettle Alliance 59

Nettle Tree 59

Neurkda 105

NeviilBia 106
Newb6rrya 79

New Jersey Tea 125
New Zealand Fin x 32
New Zealand Spinach... 93
Nicotikna 70
NigSlla 163
Night Jessamine 69
Nightshade 70

Nightshade Alliance... 69
Nipa 35
Niph6boluB 16
Nit611a 12
Nois6tiia 146
Nolkna 69

NopMea 93
Norflntea. 137
Norrisia 73
Nostoc 8
Nostockcefe 8
Nothola6na fbetter No-
thochlaSna) 16

Nilpbar* 154
Nutmeg* 157
Nutmeg-Tews 19

Nut-KuBh 26

Nuttfillia 105
Nux-V6mica 73

NuJ-tsia 50

Nyctaginace® 63

Nyctanthes 75
Nymphafea 154

Nymph£ed.cese 153, 154

N^^Bsa 89

Oak, Black-Jack 51
British* 52
Bur, Chestnut, Com-
mon 52

Cork* 51
Durmast, Eu-
ropean* 52

Guatemala 52

Holm, Ilex, Kermes 51
Laurel, Live 51
Mexican, Mossy-
cup 52

Post 52
Red, Scarlet,

Shingle, Spanish.. 51

Turkey, White 52
Oakesia 126

Oat 24
"Wild* 24

Ochna 128

OdmSceaB 128

Ochradfenus 147

Ocimum 65

OctOmeles 94
ffidogOnium* 9
OEnoth&ra 97

Ogeecliee Lime 89
Oil-Nut 50
Oil-Palm 36

bkra 135

Olacineffi 127

Olax* (Fig. 181) 127

blax Alliance 126
Oldfieidia 57
Old Man.. 83

Old Man's Beard 167

blea* T4

Oleacese 74
Oleander 74
Olefister 61

Ollbanum 128
Olinia 98

Olive* 74,75
Olive Seaweeds 9

Ombrophytum 49

Ompbaldbium 121

Onagr^cese 96

Oncidium* ....: 45
Oncdba 145

Onobrychis 112

Onocl&a 14

Ondnis* 115

Onopordon 82

Ophelia 72
OphiocAryon 122

Ophiocattlon 95

Ophioglosskcese 16

OpliiogI6ssum 17

Ophiopdgon 33
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pphiopogon3,ceffi 33

Ophira 101
Ophrj^dese 44

Ophrya 45
Op6panax 91
Opor&nthus 41
Opfintia 93
Orange 129
Oiunge Pekoe 137
Orange Thorn 144

Orchid 45, 46
OrchidcLcese, Orchids.... 43
Orchis* 44, 45
drchis Alliance- 43
Ordeal Bmn Ill
Ordeal Tree (Gr^gr6).... 117
Oreodoxa 37
Origanum 65
Ornith6galum 31

Ornus 74

OrobanchEices 68
OrobAnche* 68
Orontium 34

Orpine 102
Or^za 25
Or^zese 25

OryzOpsie 24
Osage Orange 60
Oscillatdria 8

OscillatoriacesB 8

Osier 57
Osm&uthns 74
Osmlinda* 13
Osmund^ccte 13

Ostrya 51

Othonna 83

Our Lady's Bedstraw.... 86
Onr Lady's Slipper 44
Our Lady's Thistle 82
Our Saviour's Trees 74
OuvirfiDdra* 38
Overlook Ill

Oxalis 130
Ox-eye Daisy 83
Ox^baphuB 63
OxycOccus 79
Oxyd^ndron 80
Ox^graphis. ., 164
Oyster Plant 82

Packy 119
Padina* 9
Patinia, Pseony 162
Paepalanthus '. 27
Painted Cup 68
PalseochGrda* 9

Paltiy 74

Paimrus* 125

Palm Alliance 35
Palm, Arenga 37

Betel-nut ;.... 38
Cabbage 37
Cocoa-nut, Coquilla 36
Bate,* Desert* 36
Double Cocoa-nut... 36
Doum, Gingerbread 36
Ivory-nut* (Fig.

193) 35

Palm, Oil 36
Palmyra, Rattan,
Sago 37

Sea Cocoa-nut 36
Solomon's Cocoa-
nut 36

Star-seed, Talipot... 36
Toddy, Wax 37

PalmUceee 35
PAlma Christi 56
Palm6Ua 8

Palmelliiceie 7
Palmetto 36
Pklo S^nto no
Pampas Grass 24
Pamphilia 75
PamplemoussH 129
Pjlnax 91
Pancrtitium 40
FandanHcese 35
PSndauus 35
PandOrea 67
P&ngium 145
Panicese 25
P&nicum 25
Panqufi 97
Pansy* 146
Papkver 152
FapaverS-cese 151
Papkw 95
Papaw (miscalled) 167
Paper Mulberry 59
Paper-Keed* ... 26
Papilionilcese 109
Pappoose Koot 155
Pappoph6rese 24
Papp6phorum 24
PapJ^rus* 26
Paraguay Tea 127
Pardanthus 42
Pareohltes 73
ParMrabrkva 156
Parldeffi 29
Pariet&ria* 60
Parinkrium.... 104
Pkris 30
Park^ria 13
Pkrkia 121
Parkinsdnia 118
Paimelia* 12
Parmentifera 66
Parnassia 103
Paronychia 140
Faron7chi3.ceEe. ' HO
Parrot Pitcher 153
Parrot's Beak 114
Parsley 92
Parsley Piert 107
Parsnip 91
Partridge Berry 87
Parvktia 155
PassiflOra* 95

Passiflor&ceae 95
Passionflower* 95
Passionflower Alliance 93
Pastinkca 91
Patchoilli..... 65
Pauldwnia. .'. 68
Pkvia 123
Pav6ma 135

16*

Paypa^rola 146
Pea* 112

Butterfly, Chick.... 112
Cork Tree 113
Cow, Pisum arvinae 112
Everlasting 112
Field, Pisum aruenae 112
Garden* 112
Ldtus* 115
Prayer-bead lU
Kati, Retli Ill
Sensitive 113
Spurred Ill
Sweet,* Wood 112

Peach* 105
Peacock Laver* 9
Peiicock Lily 42
Pea-nut 113
Pear 108
Pearlwort 141
Peas - 109
Peckn, Ppckna (a as in
far) 52

Pedifistrum* 9
PeeptU Tree 60
Pfekea 138
P6koe 137
Pelargonium* 130, 131
PeliosSnthes 33
Pellaea 15
Punitory, Feverfew 83
P61Iitory-of-the.wall 60
Peltfindra 33
Penaea 55
PenseaLcese 55
Penguin 47
PeniciUium 10
PennisStum 25
Pennyroyal 65
Pennywort .- 92
Pentace 133
Pentaclfethra 121
Pentacrafena 141
Pentag6nia 87
Pfintas 88
Peperdmia 54
Pepiua 30
Pepper 54
Pepper Alliance &4
Peppercorns 54
Peppergrass 149
Pepperidge 90
Peppermint 65
Pepper Tree 122
Perfiskia 93
Periploca 73
Peristdria 45
Periwinkle 74
PeronOspora* 10
Pfirsea 62
Persimmon 76
Petalost6mon 114
Petit Coco 76
Petiv^ria, garlic-scented

small shrubs ; fis.

small, in whip-like
spikes ; fr. an akaine.
4 spec, trop. Am.;
one P, allidcea, S. Fla.
In FhytolacckcesB 63
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Petrafea 65
PetroselmTim 92
PetLlnia 70
PeilmuB 158
Peziza 10,52
Phacfelia... 72
PhalsBDupsis 45
Phalarldese 24
PhalariB 25
Phallus 11

Fhanerog&mia IS
Phkrbitis* 71
PhaBCum 12
Phaa6olu8 110
Pheasant's-Eye 142, 165
Pheg6pteris, 16
Phenacosp&rmum 47
PhiladeiphuB 103
Philfesia 30
PhilydrScese 27
Philydrum 27
PhlebOdiurn 16
Phleinese 24
PhI6um 24
Phlox 72
Pho&nix* 36
Pholiama 78
Phorad6ndron 50
PhOrmium 32
Photinia 109
Phoxftnthus 122
Phraginltes 24
PhrJ-ina 65
PhylUnthna 56
Phyllbdoce.... 80
Phylloglosaum 18
PhJ-aalis 70
Phyaarum 11
Phyflomyc6tes 10
Physostigma Ill
Phyteiephaa* (Fig. 193) 35
Phytocr6ne 127
Phytolacca 63
PhytoIacc3,ceae 63
Picea 20
Pickerel-Weeds 27
Picr&mnia 128
PiStra-fung^'a. 11
Pilea 60
PiUwort 17
PilOgyne 94
Pilulkria 17
Pim§nto 100
Pimpernel 77
Pina 47
Pinas 46
PiQckn^ya 88
Pine AUiaJLce 18
Pine, Amboyna 22

BhOtan* (Fig. 4) 21
Black 22
Calabrian, Coraican 22
Coulter's 21
Dammar, Gray
Scrub 22

Indian 21
Italian, Kaiiri 22
Loblolly 22
Pitch, Pond 21
Prickly, Red 22

Pine, Scotch,* Scrub 22

Soft-leaved 22
Southern 21

' Star, Stone 22

Sugar, Swiss 21

White, Yellow 21

Pine, Pine-apple 47
Pine-apple Muslin 47
Pines , 20
Pine Sap 79
Pin-grass 131
Pingulcula* 68
Pink (Di^nthus) 142

Pink Alliance 139
Pink-root 73
Pinus* 21

Piper 54
Fiper^ceae 54
Pipeworts 26
Pipsissewa 73
Piptathferum 24
Pircania 63
Piri-jiri 97
Piriqu&ta , 96
Piscidia 110
Pistachio nut 122
Piata^ia 122
Pistia 33
Pisum* 112
PitcliecolObium 119
Pitcher Plant* (Nepen-

thes) 53
Pitcher-Plan t, Auatra-

lian (Cepbaldtus) 102
Pitcher Plants, Ameri-
can (Sarracenikceae)

152, 153
Pittospor3,ce8e 144
PittOsporum 144
Pityranthe 133
Plane Tree* 58
Pliltiera 59
Plantaginitcese 77
Plantkgo* 78
Plantain* (weed) 78
Plantain* (Banana) 47
Plaquemine 76
Flataaiicese 58
PUtanus* 58
Platyckrya -..-.. 52
Platyckrpum 88
Platycferium 16
Platycddon 81
Platyl6raa 15
Platyst&mon 152
Platyatigma 152
Platjtheca 143
P1atyz6ma 13
Pleasant Meats...'. 47
Pler&ndra 90
Plum 105

Flumbagin&cese • 77
Plnmbkgo : 77
Plume Columbine 166
Plume Nutmegs 158
Plume Thistle 82
Pliimi^ria >« 73
P6a 23
Pod-bearers 109
Fodockrpus' 19

Podophyllum 155
Fodostem3.ceEe 139
Podostfimon 139
Poet's Jessamine ^ 73
Fog6nia 44
Pogostdmon 65
Poincikna 118
Poins§ttia 55
(P. pulchirrima^ Flower

ofthe HolyNight(K<jr
de la Noehe Buena),
Christmas Flower, of
Hex. and trop. Am.
Blooms during Christ-

mas-tide )

Poison Oak 122
Pokeberry 63
Polanlsia 148
Folemonid.ces 72
Polemdnium 72
Folem^nium Alliance-. 70
Poliinthes 32
Polishing Rushes 12
Poly&nthus, a var. of
Primula vulgdris 77

PolycarpaSa 141
Folycfirpon 141
Poljgala* 143

FolygalElcese 143

Folygon&ceEe 63
Polygonktum 30
PulJ^gonum 63
Pol^i^gonum* petnm/lod-
mmm, 0, 2°-4° high,
fls. pink. U, S. Fl.

organs, fertilization.

Fig. 3 63
Folypgtalese 89
Pi)lypDdia,cese 14
Polypddium 16
Polypdgon 24
Polyporites 11
Pol^porus 11
Pol^stichum 14
Pol^trichum* 12
Pomegranate* 98
Pomme Blanche 115
Fond Spice 62
Pondweed 38
Fondweed Alliance 38
Ponted^ria 27
Fonted^ria Alliance- .. 27
FontedeTi3,ce9e 27
Poplar 57
Poppy*.. ..« 152
Poppy An§mon6 166
P6pulus 57
Poranth6ra* 57
Porte-Chapeau 125
Portulkca 140
Fortulac3,ce8e 140
Possum. Plant 120
PotamogSton* 38
Potato 71
(Potato, from Batktas,
the native name in

S. Am. The Sweet
Potato, as it is now
called, is the true Po-
tato. It was called
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Potato and extensive-
ly cultivated in Eur.
long before the intru-
duction of the Irish
(or white) Potato

;

and it is still far
more extensively cul-

vnted and feeds a
much greater number
of human beings in

both, worlds. It is Pa-
thXa. ill Spanish, Por-
tuguese, and Italian

;

PatJite in French.)
Potato, Irish, White 70
(Called Irish because it

is the staple food of
Ireland. Call ed
Earth-Apple—Pomme
de terre— by the
French ; POma di ter-

ra by the Italians.)

Potato Kot 10
Potentilla '. 106
Potferium 107
Pdtbos a4
Pottery Tree 104
Pounce 19
Prairie Clover 114
Frksium 64
Prayer-bead Pea Ill
Prettv-by-night 64
Prickly Ash 129
Prickly Pear 93
Prickly Poppy 152
Pride of India 128
Prieatlfiya 116

Primrose 77

Primrose Alliance 76
Primrose-Peerless 40
Primula 77

PrimuiUcese 77
Prince's Feather..... 63
Prince's Pine 79
Prinoa 126
Prinsfepia 104
Privet 74
Prockia 133
Pronkya 144
Proserpiniica 97
Prosdpis 120
Prostanth^ra 64
PrOtea 60

Frdte&cese 60
ProtocGccus* 7

ProtophJ-ta 7
Provence Cane 24
Prune 105
PrOnus* 105
Psidium 100

Psilotum 18
PsorMea 114
Pt^lea 129
Pt^ris 16

Ptfiris «errtt/dto,* Ind.
Antherozoid, Fig. 2.

PterisAnthea 124

Pterockrya 52

Pter&spora (Newb§rrya) 79

Puccinia 10

Puccoon 152
Pudding Pipe Tree 118
Poff-ball 11

Pulsatilla 166
PCllil Fern 14
Pumpkin 94
Panica* 98
Purdiafea 75

Purslane 140
Putty-Root 45

Pvr^thrum 83
Pyrola 79
Pyrolkceae 79
Pyrrbdsa 157

Pyrulkria 50
PJ-rus 108
PJ^thium 9

Pyxidanthfera 78

Quaker Ladies 88
Quaker Ladies, Aconi-
tum uncindium 162

Qualea 143
Quimoclit 71
QuAasia 129
Qukssia-Cups...... 129
Quatre-^pices 163
Quercitron 51
Qufircus*.;. 51
Quiina 138
Quillki 104
Quill^a 104
Quillworts 17
Quince 108
Quinine 8S
Qninine Trees... 88
Quisqu^Iis 100
Quito Grass 24
Quiver Tree 31

Radish 148
Kafflfeafa* 53

Rafflesi^cese 53
Ragged Lady 163
Ragged Robin 141

Raisins. 324
Rajinia (not Rajkra) ... 39
Raleighia 96
Rkmie 60
RamOndia 67

Ranuncul^cese 161

Ranfinculua* 164
Bap^tea 28

RapateS.cese 28
RS,phanus 148
Raspailia 101
Raspberries 104
Rfiasa-mJila 101

Rkti Ill, 112
Ratsbane 127
Rattan Palm 37
Rattlesnake Plantain ... 44
Rattlesnake's Master.... 85
Ravetikla 47
Rayknia (not Raykna)... 39
Reaumdria 139
Red Bay 62
Red Cedar 19
RedCop^l 117

Red-hot Poker 31

Red Jessamine 73
Red Osier Cornel 90
Red Pepper 70
Red-Root 40
Red Seaweeds 10
Red Snow 7
Redwood 20
Reed (Arfindo) 24
Reed-Mace 34
Reindeer Moss 11
Reine Marguerite 85
Resfeda* 147

Resed^cese 147
Restbarrow* 115
Resti&cese 26
RSstio 26

Restio Alliance 26
Resurrection Rose 18
Retiniphjllum 87
Retinospora 20
Retti Ill, 112

Rhamn^ces 125
Rh^mnus 125
Rhatany 144
Rheum 63
RhSxia 99
RhizoboluB 138
Rhizocarp^cese 17
Khizophora 100
RhizophorS.ceEe 100
Rhodanthe 84
Rhddea, see Rdhdea 33
Rhodod6ndron 79
Rhodola^na 136
Rhodol6ra 101
Rhoddi-a 79
Rhodospfermse 10
Rhodym^nia 10
Rhubarb 63

Rhiis* 122
RhynchOsia 110
Rhynchospora 26
Rhynchospiireie 26
Rhynchotheca 130
Ribbon Grass 25

Kibes* 102
Riccia 12

Rice 25
Rice-Paper Tree 91

Richkrdia 33
Ricinockrpus 67
Rkinus* 56
Rivea 72

Rivlna 63
Rivul^rja 8
Robinia 114
RobleWood 67

Rdchea 102
RochMia 71

Rock Cress 92
Rocket 150
Rock-Rose 147

Rock-Rose, British 146
Rdhdea 33
Romn6ya 152
Rondel6tia 88-

Rood Elz6 103
Rope-Grassea 26

Rorldula 101
Rosa* 107
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Eos^ceee 104
R68a-Mfi.llo8 101
Rosary Bean (Rhynchd-

sia) 110
Rose 107, 108
Kose Alliance 100
Eoae-Acacia 114
Rose-Apple 100
Rose-Mallow 135
Rose-Tangles 10
Rose of Jericho 150
Rosemary 64
Rosemary Willow 58
Rosewood 110
Rosmarinus 64
Rouge 82
Roiirea 121
Roxbtirgbia 28

Roxburghi&ceae 28
Rowan Tree 108
Roy6na 76
Riibia 87
RubiSpCese 86
Rilbua 106
Rudb6ckia 83
Rue 130
Ru611ia* 66
RCimex* 63
Rtiscus* 30
Rushes 28
Russ61ia 68
Rust, Tricbobasis Ril-

bigo, near Pueclnia.... 10
Eiita* 130

Rutacese 129
Ruyschia 137
Rye 23
RytipbloSa* 10

Siibal 36
Sabbktia 72
Siibia 122
SabiacesB 122
Saccharomyces 10
Sficcbarum 25
Saccogluttis 132
Sacred Lotus 153
Sad Tree 75
Safflower 82
Saffron 42
Saffron Crocus 42
Sage 64
Sage Brush 83

Sage Tree 65
Sagina 141
Sagittkria 38

Sago Palm 37
Sago Palm (miscalled)... 18
Sagu&rus 37

SkguB 37
Sainfoin 112

St. Andrew's Cross.. 138
St. Bruno's Lily 31
St. .lames' Lily 41
St. John's Bread 118

,St. John's-wort 139

St. Joseph's Rod (Poli-

Anthes) 32
St. Lucia's Cherry 105

St. Martin's Herb.. ..145, 146

St. Mary's gold 83
St. Peter'B-wurt 138
St. Thomas' Tree 118

Salio&cesB ^'^

Salic&rnia 62
SalisbCiria* 19
Sklix* 57
Sallow 57

Sallowthorn 61

Salpigl6ssiB 69

S&lsify 82
Salsdla 62

Sill Tree 136
Salvadora 74

SalvadorHceae 74
salvia* 64
Salvinia* 17

Salvinikceae 17
SambCicus 88
Samulus 77
SAmphire 92
Silmyda 96
Samyd&cese 96
sandalwood 50
S&ndalwood Alliance... 49
S&ndarach (Gum) 19
Sandbox Tree 55
Sandersouia 29
Sand Myrtle 79
Sandwort 141
Sanguinkria 152
Sanguisurba 107
Sauslvi^ra 31

Santal^ceae 49
Sfintalum 50
Sapiudkcefe 122
Sapindus, Soapberry.

Trees, shrubs, both
worlds, trop. Sapona-
ceous. Fr. often edi-

ble. Sds. round, black,
made into rosaries.

Near NepbMiuni 123
Sapodilla (Sapodeelya).. 76
Saponkria 142
Sapota 76

SapotS,ceBB 76
Sappan-wood 118
Saprolegnia 9

Sarcockulon 131
Sarcoc§phaIuB 88

Sarcoc6Ila 55
Sarcocool 55
SarcolaSna 136
Sarg&SBum 10
Sarothflmnus 116
Sarracenia* 153
Sarraceni&cese 152
Sai-saparilla,* medicinal

rts. of numerous spe-

cies of Smilax, both
worlds. S. papyrd-
cea* Brazilian Sarsa-
parilla, Fig. 241, fur-
nishes the best rts.

S. Saraaparitla, U. S.,

is of little value 30
Sasdnqna 137
S&ssafruB 62
Satinwood 127, 128

SaturMa 65
Sauce-alone 150

Saul Tree 136

Saurai!^a 137

SaururS^cese 54
SaurClrus. 54
SauvagSsia 145
SAvin 19

Savory .V,.... 65

Saxifraga 103
Saxifrag&ceae 102
Saxifrage 103
Scabii^sa 86
Scarlet Runner 110
Sc6pa 56
•Scbaeff&ria 126
ScMnus 122
Schizaea 13
Scbizdndra 159
Schizanthus 69
Schizola^na 136
SchizOstylis 42
Schoenocephalum 28
SchOllera .*. 27

Scbrankia 120
SchuwnnAnsia 146
Schweitnttzia 79
Sciapliila 39
Scllla 31

ScSrpeae 26
Sclrpus 26

Scitamfnese 47

SclerAnthus 140
Scl^ria, Sclferiese 26
Sclerol6bium 119
Scolopfindrium* 15

Scotch Thistle 82
Scouring Rush 17
Screw Bean 120
Screw Pine 35
Scrophulkria 68

Scrophulariaceae 68

Scuppernong Grape 125
Scurvy Grass 150
Scythian Lamb 14
Scyton^ma 8

Sea Bean 120

Sea Bladder 9
Sea Buckthorn 61

Sea Grape 23
Sea Heaths 142
Sea Holly 92

Sea Kale 148

Sea Lavender 77

Sea Lentils 10

Sea Oar 9
Sea Rocket 148

Sea Thong 9

Seaweed Alliance 7

Seaweeds 7

Sea Willow 9

Seawrack 38

Sebadllla 29

S6cale 23

SecamOne 73

S6chiuni 94
Sedges 25,26
Sfedum* 102
SelaginSUa* 18
Sel&go 65
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Selenip^dium 43
Sempervivum 102
Sen6cio 83
senna 118
Sensitive Pea 113
Sensitive Plant 120
Sequdia* 20
Serpent's Beard 33
Service Tree 108
S§samuin 66
Sesbknia 114
SesClviuDi 92
Shdddock 129
Sballdt 31

Shamrock* 115
Shell-Flower 64
Sheph6rdia 61

Shepherd's Purse 149
Shdrea 136
ShOrtia 7b
Shrubby Trefoil 129

Sicyos 94
Slda : 135
SiderOxylon 76
Side-Saddle 153
Sigillkria 18
Sil6ne 142
Silk-cotton Tree 134
Silk-Flower Tree 119
Silk-Oak 60
Silver-leaved Musk Tree 84
Silver Weed 106
Silybum 82
Simarilba 129

Simarub^ceso '•.. 128
Simmdndsia 55
Sinipis 149
Siparilna 158
Siph5nia 56
Sis;^mbrium 150
Sisyrlnchium 42
Skimmia 129
Skunk Cabbage 34
Slime Moulds 11
Sloknea 132
Side 105
Smartweeds 63
Smeathm&nnia 95
SmiUceffl 29
Smilacina (near Polygo-
n^tum, but fls. white,
racemed, often fra-

grant ; berries red.

Sev. spec. U. S.) 30
Smilax* 30
Smilax ipapyrdcea. Fig.

241, S. Am.
Smoke Tree 122
Smut 10
Snail Flower 110
Snake-nut 122
Snake-root 144
Snake-wood 125
Snapdragon 68

Snowball 89
Snow-Ball Mushroom .. 11

Snowberry 89

Snowdrop 41
Snowdrop Tree 75
Snow Flake 41

Snuff 70
Soap-bark Tree 104
Soap-berry, Sapindus.
Soapwort 142
Sodom Apple 70
Sodom Apple, Ameri-

can, Solknum mam-
mosum, Can. to Gulf... 70

S()ja Ill
S61ah 113
SolanUccEe 69
SoUnese 69
SolS-num 70
S61ea 146
Solidkgo 85
S611ya 144
Solomon's Cocoa-nut 36
Solomon's Seal 30
Soma Plant 73
Somndmbulisc 75
Sonerila 99
Sophdra 110
S6rbus 108
S6rghum 25
Soridium 39
Sorrel 63
Sorrel-Tree 80
Sour Gum 90
Sour Sop 157
Southei-n Cypress 20
Southernwood 83

Soy Ill
Spanish Bayonet, see

Spanish Dagger 32
Spanish Moss 46
Spanish Needles 83
Spar&xis 43
Sparga,nium. 34
SpathSnthus 28
Spath6dea 67
Spatterdock 154
Spearnnnt 65
Spearwort 164
Speculkria 81
Speedwell 68
Sp^rgula 141
Spergul^ria 141
Spermac6ce 87
Spha^ria 10
SphEerostSma 159
Sphagnum 12
Spicebush 61
Spider Flower 148
Spider Lily, Pancr4,tium 40
Spiderwort Alliance.— 27
Spiderworts 27
Spigfelia 73
Spikenard 86
Spinach 62
Spinkcia 62
Spindle Tree 126
Spirafea 106
Spir&nthes 44
SpirogJ-ra 9
Spl&chnum 12
Sp6ndias 121
Spor&bolus 24
Sprekglia 41
Spring Beauty 140
Spruce 21

Spurrey 141
Squash 94
Squill 31
Squirrel-Corn 151
Squirting Cucumber 94
Stachyiirus 137
Stackhoilsia 125
Stackhousiacese 125
Staff Tree 126
Staff Tree Alliance 124
Standing Cypress 72
Staugferia 19
Stap61ia 73
Staphyl6a 123
Star Anise 160
Star-Apple 76
Star-Campion 142
Star Grass 41
Star Jelly 8
Star-of-Bethlehem 31
Star-Sedge 26
Statice 77
Stauntonia 155
Stavesacre (Staves-acre) 162
Stelliiria 141
Stemonitis 11
Stendrneris ;.... 43
Stephknia 156
Stephanopddium 127
Stephaudtis 73
StercWia 134
Sterculi&cese 133
Stereospfirmum 67
St6via 85
Stilbe 65
Stilllngia 56
Stinktiorn 11
Stipa, Stipese 24
Stipulicida 141
Stock..... 151
Stokdsia 85
Stonecrop 102
Stone Pine 21, 22
St5rax 75
Stork's-Bill 131
Stramdnium 70
Stranvaesia 108
Strawberry 106
Strawberry Blite 62
Strawberry Bush 126
Strawberry Tree 80
Strelitzia 47
Strdpbium 25
Stringwood Tree 56
Struthiopteris 14
Str$-chno8 73
Stuilrtia 137
Stylidi^cese 81
Stylidium 81
Styl6phorum 152
StyphMia 78
StyracElcese 75
StJ-rax 75
SubuUria 149
Sugar-plum 132
SuUivAntia 104
Sumiich 122 .

Sundew 101
Sunflower 83
Sunn-Hemp 116
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Supple-Jack 124
Supple-Jack, U. S 125
Suriibna 129
Sutherlfadia 113
Swains5nia , 113
Swan Orchis 45
Swkrtzia 110
Sweet AlysBum 160
Sweet Bay 160
Sweet-Brler 108
Sweet Cane 25
Sweet Clover 115
Sweet Fern 68
Sweet Gale 58
Sweet Gum Tree 101
Sweetleaf 75
Sweet Opopanax 120
Sweet Pea 112
Sweet Potato 71
Sweet Beed Grass 24
Sweet Shrub 161
Sweet Sop 157
Sweet Vernal Grass 25
Sweet William 142
Sweet Woodruff 86
Swiettoia 128
Switch Sorrel 123
Sword-Flag 43
Sycamore 6U
Sycamore (miscalled).... 58
Sytaa 27
Symphdnia 138
Symphoric&rpus 89
Symphytum 71
Symplockrpus 34
S^mplocoB 75
Syuzyganth^ra 56
Syringa 74
Syrup-Stem 68

TabaahSer 23
Taberniemont&na 74
Tacca 43
Tacca Alliance 43

Tacc&cex 43
Ta£sdnia 96
TagJtes 83
Tail-Flower 34
Talkuma 160
Tallnum 140
Talipot Palm 36
Tallow Tree 56
Tamarack 20
Tfimarinds 117
Tamarlndus 117

Tamariscineee 139
Tamarisk* (Timarix).... 140
Timarix* 140
Tambourlssa 168
Ttmus 39
Tanac^tum 83
Tanghin Tree 74
Tangles 9
Tansy 83
Tapilra 127
Tar&xacum 82

• Tare 112
Tarragon 83
Tartar Bread 148
Tasm&nuia 160

Taxinese (Tews) 19
Taxddium 20
Tixns 19
Tea 136
Teak Tree 65

Tear-blanket 91
Teasel 86
Tecoma 67
Tecom^ria 67

Tectina 66
Telegraph Plant 113
Tephrdsia 114
Terebinth Tree 122
TerminWia lOU
Ternlola 139
Xernstro^mia 137
Ternstroemi^cese. See

CamelliiLcese.

Testudinilria 39
Tetricera 161
TStraclis 76
Tetragdnia 92
Tetr^meles 93
Tettauth^ra 61
letrapdma 149
TetrAtheca 143
Tedcrium* 64
Thalamifldrae 132
ThMia 49
Thalictrum 166
Ihallogens 1, 7
Thipsia 91
ThSa* 136
TheoaspdresB 10
Thel^gonum 62
Theobrdma* 133
Theophrfista 76
Therm6psis .'. 117
Thismia 43
Thistle, common name

for all species of
Cirduus 82

Thorn 109
Glastonbury 109

Thorn (Hawthorn) 109
Thorn-Apple 70
Thoroughwort 86
Three-seeded Mercury.. 66
Thrift 77
Thtija 19
Thuj&psiB 19
Thunbtogia 66
Th^me 65
Th7mele3,ceEe 61
Thymus 65
Thysanoc^rpus 149
Tiar^lla 104
TigSUa, TigCllus (botan-

ical term) 18
Tiger Flower 42
Tiger Lily 32
Tiger-wood 110
Tigridia 42
Tilia* 133
Tili&cea 132
TiMndsia. 46
Tl-tl (j as mjlre) 75
Tmesipteris 18
Toad-flax 69
Tob&cco 70

Toddy Palm 37
Tddea 13"
Tola (Balsam) 110
TolypWla 12
TomMa 70
Tonka (Tonquin) Bean* 110
TorrSya 19
Tortoise Plant 39
Tiirula* 10
Touch-me-not 130
Tournef6rtia 71
Toute-6pice 163
Tovomlta 138
Towel-Gourd 95
Tradescintia* 27
Tr&gacanth (c as in

can); gum of Stei'cil-

lia Tra^ajcdntlia^ W.
Af. 134
Also of Astragalus
gUmmifer and
other Asiatic spec. 113

Tragopdgon 82
Trailing Arbutus 80
Trkpa 96
TrautvettSria 164
Traveller's Joy 167
Traveller's Tree 47
Treacle-Mustard 150
Tread-Softly 56
Tree Beard 46
Tree-Hair 12
Tree of the Little Hands

(Arbol de las Manl-
tas), OheirostSmon 133

Iree-of-the-Sun 20
Tree Poppy 161
Trefoil* 115
Tremfindra ;.. 143
TremandrHceae 143
Tribulus 131
Trichilia 128
TrichObasis. See Rust.
Trichod^smium 8
Trich6manes 13
Trichospdrese 10
TrientMis 77
Trifdlium* 115
Trigiachin 38
Trigon«la 115
Trigdnia 143
TriguiSra 69
Trillium 30
Triph^sia 129
Triplaris 63
Tristicha 139
TritelMa 32
TriticesE 23
Triticum* 23
Trttoma 31
Tritdnia 43
TriumfStta 133
Trinridea 38
Tritlris 39
Triilris Alliance, in-

cluding only Triu-
rideae 38

Trochod6ndron 160
Tr6llius 163
Tropa^olum 130
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True Seaweeds 8
Truffle 10
Trumpet Creeper 67
Trumpet-Leaf. 163
Trumpet Lily 33
Trumpet Tree 60
TeOga 21
Tiber 10
Tuberose 32
TubuliflOraj 82
Tubullna 11
Tulip 32
Tulip Tree 1S9
Tdlipa 32
Tulipkceae 32
Tumble-weeds 83
Tttpelo (NJssa) 89, 90
Tupistra 33
Turk's Cap Lily 32
Tiinneric 48
Ttirnera 96
Turner&cese 96
Turpluia 123
Twig-Kush 26
Twin-flower 89
T^pha 34
Typhiloeffi 34
Tytdnia 130

tjlex 116
ITIm&cese 59

l!rimus 59
TTmbel Alliance 89
UmbelUfersB 91
Umbrella Leaf 155

Umiri balsam 132
Unckria 66
Unicorn 66
Uniola 23
Un6na 157
Upas Tree 60
UrSchne 24
Urknia 47
Urglnea 31
Urop^dium 44

l5rtica; 60
ITrtic^ceee 59
UrtlcesB 60

tTsnea 12
Ustiligo 10
Utriculkria 68
Uvkria 157
Uvuliria 29

Vaccinese 78
Vaccinium* 78
VachSIlia 120
Valerian* 86
Valeriina* 86

Yalerian^cese 86
Vallisniria* 39
VallotH 41
V4nda 45
V&ndeee 45
Yangu^ria 87
Vanilla 44
VaniUesB 44
Vantilnea 132
V&recks 9

Vatica 136
Vauch^ria* 9
Vaucherikceae 9
Vauquelinia 104
Vell6zia 39
Velloziacete .'i9

Velvet-Leaf 166
Ventililgo 125
Venus' Fly-trap 101
Venus' Mirror 81

Venus' Slipper 44
VerktresB 29
Verktrin 29
Verktrum 29
Verbiiscum 09
Verbtaa 00
Verben^ceae 65
Vernouia 86
Veronica 68
Verruckria 11
Vervain 66
Vesickria 150
Vetch 112
Vetivfert (Vetivair) 25
Vibtirnum 88
Vicia 112
Victoria r6gia 154
Vlgna Ill
Vilfa 1 24
Villkrsia 72
Vinca 74
Vine* 124
Viola* 146
VioiacesB 145
Violet 146
Violet Alliance 144
Virgllia 110
Virginian Creeper 124
Virgin Plant 56
Virgin's Bower. 167
Vlrola 157
Vlscum 50
Vlsmia 138

VitScese 124
Vitex* 65
Viticella.., 166
Vitis* 124
Viviilnia 130
Yoandzeia 113
Voandzoil 113
Voch^sia* 143

Vochysi&cefe 142
Volvockcese .... 8

V61V0X 8

Wacbend6rfia 40
Wake-Kobin 30
Waldstelnia 106
"Wall Cress 160
Wall Flower 150
Walnut 52, 63
WalthSria 134
Wampee 129
Wandering Jew 27
Wasp's-Nest 10
Water-Blinks 140
Water-Chestnut 97
Water-Fire 139
Water-Lettuce 33
Water-Lilies 154

Water Locust 118
Water-Maize 154
Water-Melon 95
Water Milfoil 97
Water Net 9
Water-Peppers 139

Also sev. spec, of
Polygonum.- 63

Water Plantains 38
Water-Shields 154
Water-Star 27
Water-Starwort 97
Water Violet 77
Water-Willow 66
Waterwort 139
Waterworts 27
Water Yam 38
Watsdnia 43
Wax Myrtles 58
Wax-Palm 37
Wax Plant, Hoya 73
WeigMia .' 89
Weld, Dyer's 147
Wellingtilnia 20
Welwitschia 23
W^ndtia 130
West Indian Locust 117
Wettinia 37
Whahoo 59, 126
Whin 116
Whip-Grasses 27
White Cedar 20
White Mangrove 65
White Pepper 54
Whitlilvia 72
Whitlow Grass 150
Whortleberry* 78
Wigfindia 72
Wig Tree 122
Wild Ginger 63
Wild Hyacinth 31
Wild Lime 129
Wild Potato 71
Willow 67, 68
Willow-herb 97
WillughbMa 74
Wind Flower 165
Winter Aconite 163
Winterberries 126
Winter Cherry 70
Winter Cress ISO
Wintergreen 79
Winter's Bark 160
Wistaria (Wistaria, DC.) 114

Witch Hazel 101

Woad, Dyer's 149
Wolfsbane 162
Wonder-Wonder 53
Wood AnSmoii^ 165
Woodbine 89
Wcodrowel 86
Woodrutr 86
Wood Sage 64
Wo6dsia 14
Wood-Sorrel 130
Woodwirdia 15
Woody Nightshade 70
Woolfla 33
W6rmia 161

Wormseed, Chenop&di-
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una mUheXmlnlicum^
Tar. of G. omihroswldes
(Mexican Tea, Am-
brosia), trop. Am.
Common in Southern
TJ. S. ; aromatic, T/... 62

Wormwood 83
Wracks 9
Wrightia 74
Wych, a salt spring 59
Wych-Elm 59
Wych-Hazel 101

Xanthorrhiza 162
Xanthorrhofea* 28
Xanth6xylura 129
Xeroph^Uum 29
Xerdte Bushes 28
Xerdtes 28
Xerotideae 28
Ximfenia 127
Ximinfesia (or XimenS-

sia) 83
Xiphium 42
Xyloph^lla 56

XyI6pia 157

Xyrid&cese - 27
Xj-riB 27

Yam Alliance, includ-

ing only Yams 39

Yarrow 83
Yaupon 126
Yeast Plant 10
Yellow-eyed Grasses.....'. 27

Yellow Jessamine 74
Yellow Lotus 153
Yellow Puccoon 163
Yellow-root 162
Yellow-wood 110
Yews „ 19
YlAog-Yl^ng, perfume
from fls. of Un6na
odoraiiaavma 157

Yonquapene (Yonka-
pin) 153

Yticca 32
Yil-lan 160

Zkmia IS

Zandnia 94
ZauschnSria. 97
ZhB. 25
Zebra Grass 25
Zebra Leaf. 49
Zebra-wood 121

Also Guett&rda spe-

ciosa 87
Z^doary 48
Zehneria 94
Zelkoua Tree 59
Zendbia 80
Z6phyra 29
Zephyr&nthes 41
Zeyhferia 67

Zingiber* 48

ZingiberHceEB 48
Zinnia 84
Zizknia 25
Zizyphus 125
Zostera 38
ZygnSma 9
ZygnemJtcese 9

Zygophyliaceae 131
Zygophjllura 131
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