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REPORT OF THE ELEVEN'lR ALFALFA ll;PROVEiiENT CONFERENCE 

August 20- 21 , 1948 
Linco,l ,n , Nebr aska 

Mr . c. o. Granfield ,' Cha irmrin of t he Executive Conunittee officially 
opened the El eventhAlfalfa Improvement Conferenc e a t 9 :00 A. M. 
on August 20 , 1948 'a t the Nebra ska Agricultura l College . He intro
duceq Dr. F . D. Keim, Chairman of the Agr onomy Depcrtmcn t a t tho 
host i nsti t utlon , VJho welcomed the gr oup to Nebrc.slro. . 

IN'I'RODUCID,RY REMARKS 
, F} D. Kei.!n 

Progr ess i n agricultural &evolopmont has been very r apid the pr.st 
few years and the progress mate in the many lines of agricultura l 
r es earch ha s pl ayed 'a vory ' impor t ant 'par t i n a t r emendously l a r ge 
production . The r e sults of these r e searches came' o. t 0. most oppor
tunc ' time . ' Superior technology vihich 'gave ri se to such a large 
pr oduction was t he importan t fac~or t ha t tipped t he sca l e s of 
vi~ t()ry ~n .our f avor d uring • .arld ua r II. l~lis was done \1 i th 10 , 
percent f cvmr \vorkers on f erms and no groc. t ar ccree.ge of crop :ruid 
thqn ,vJa s ",vail,c.ble" dur:i,Jtg",.;or1d liar. 1., 

National graups such C.S , tb,i s ,Alfclfa , , ,Jmprovernont Confe r onc e can 
t c.kli much , <;:rqdi t fOr ,t !;lc" :-,ap'i'(~ .adVances ffiaG;o i n pl ant b'r eedi ng 
r esear ch . It is 'h'er e in the [).Cit clay or ' two t!1n t all tho Ncent 
krim;l edgc 'of c lf'lifa i mpr ovement will 'be pl r:ccil on tho t able nne! 
become the c omrr~n knowledge of all the i mpor tant alfc.lfn brooders 
and 'geneticists 'of' the na t i on; 'It is'rey pl ci.sur o i n bchc,lf o'f my 
colleClgues to welcome you t o Nebra ska o.o,c. wish you much succcss. 
My exporionce in the past causes mo to beli eve tha t you will not 
only sununnrize the rosoe- rch finccings of recent yoars, but will hel'J 
the pa t h for nlfc.lfo. r ese(,rch f or the future . Not only will pcths 
be hewn f or tho pr~ctical nl fo l fa pl nnt breeder but t ho bosis 
principles of gcnct'ic and physiol ogic r eseo.rch will be likewi so 
ciscussed nn~ acvcnced . 

PROGRESS, ,liM, &ID ACCOI@Ll illI,iENTS OF 'IRE 
ALFALFA ThiPR01JElwQ1l'I' CQi'IFERENCE 

H. M. Tysdc l 

r n Februa ry of 1934, sover nl visi tors c t tho Universi ty of Viis- ' 
consin di scussec. with sto.ff members, the possibilities of i n t e
gr Cl ting tho Alfnlfn i mprovement work which was b0ing ,:evelop"c. 
c t several State Experiment St ct i ons , en.:! by the U. S . Depa r tmont 
of Agriculture . Thi s gr oup recommon(led that "In vialJ of t t.e fcct 
tho. t current c. l falfa pr oblems or o to an unusua l ,cegroo r egienal 
i n char ac t e r "ne. tjler e is t he utmost neec. for oconomy in the usc 
of public funds, i t is sugge sted tha t e CO:lf'er enCe of t he \'JOrkcr s 
i ntcr es t ac. i n the po tt.ology and broading of c l falfa be he l d o. t 
Lincol n , Nebraska , i n the l Cl ttor p~rt of Mayor earl y in June , 
1934." ThUS , VJhil" the f irst officio.l and o'riginc ting meet ing ' 
of the Alfol fa Improvement Cenfer ence wa'S held Cl t Lincoln, 
Nebr a ska on Juno 1 ond 2 , 1934, t he gr ound wor lc wa s lo.i <:: at t he 
preliminClry meoting ct .• iSCOllSi ll . Those pr esent :I t this pre
liminary mGet i ng wer e- D. ',i . RobGrtson , Fort Collins , Color odo ; 

." 

.• 
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,.R. M. Tysdal, Lincoln , '>Nebraska; F'. R. Jones; L . F. Graber, 
E . M. Searles , R," R:. "lb:recht, R. '" Brink' all of Madison 
· .. isconsin . 

Since 1934, the ,~falfa Improvement Conference has grown in 
size and importance. I t now includes act i ve cooperat i on with 
over 'forty states and at least six of the Canadian provi nces , 
and the Domi n i on Departmen,t of ;.gricul ture . 

It is a gr eat truth that anything of real and permanent worth 
, in life requires ceaseless efforts on ,the part of those who 
wish to bring about such impr ovement . I t is my oplnl on that 
it takes grea t er .. effor t and per severance for people to wor k to
ge ther for the ' improvement of a l falfa , for example , than it 
would if ' .. a eh of us VJere to confine ourselves to our own li ttle 
program. The results of the cooperative effort , however, a r e 
bound to be much mor e effective in obtaining desi red objectives . 
If, I were to try to put into words the aims of the ,~falfa 
Improvement Conference it would be this : '''lHROUGH .... COOPER..TIVE, 
INTEGR.,TED PROGR. ';', TO ;"XCIL.NGE INFORW...'l'ION • .i~D Mo.TERL.LS .• I'IR 
'IRE OBJECTI'TJ!: FIRST TO DEVELOP Tl!.ST ,J~D EST • ..BLISH, ... D SECOND TO 
PRESERVE . .liD TO i\l..lili .• V .. IL.J3LE UN .• N • .'rION . .L a.sIS SUPERIOR 
.:.LF • .LF • .s FOR 'IRE lI&..Ii{Tlli'L.jojCE OF .. PERiJI"';~ENT .. GRICULTURE • .ND FOR 
'IRE BETTERMEl,T OF 'IRE SEED, FuR..GE , • .im LIVESTOCK n~DUSTRIES OF 
'IRIS ... m O'llillR COUNTRIES." 

This aim is being accon'plished. I knOI'J of no group which has 
worked more harmoniously together than this one to obtain its 
objectives . It is pecul i arly fitting that this has been the 
case in a crop such as alfalfa "Jhich needs the cooperation of 
workers from the \'Iest and from the East, because seed is pro
duced largely in the former area and much of it used in the 
latter area . Moreover. varioties which may be adapted in the 
I,estern states are not necessarily adapted to the more humid 
conditions of the Eastern states. It becomes more and more 
a'ppar ent, therefore. that for the best interests ' of the al
falfa industry of the nation es a whole , it is essential that 

" the :iestern seed producers be cognizimt of the fact tha t they 
must produce seed of alfalfas bettor adapted to the large 
seed consuming areas 'of the C0ntral and Ea st€.rn states . 

" , Through the .~falfa L'llprov umont, Confer ,once the workers are 
nO~J ma.king select i ons for disea s e r esistance and other desir able 
charact0ristics in those c r eas wher e' the diseases a r e mest 
sev~re, which in most instance s is in the Eastern half ef the 
United States, ~nd these sel ections a ro being screened by 
workers in :.estern states for seed productivity and other 
dosirable characters und~r their conditions. Thus , the r esult 
is ~uch bett0r adapted stra ins under both conditions. 
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It,is not to be presumed that one alfa lfa varioty, or ovbn t"o 
or three , will serve for the ontire United 'Statos . All avail
ab l e data, however, indicate that within certain limits a given 
variety may be well adapted withi n l at itudinal belts clear 
across the Country. To be surc it may be possible ' that a 
given variety will dc ' slightly ~etter i n the nor thorn half of 
Qhio for example as compared to the no r thern hal f of Indiana . 
It seems clear, however" a t l oast at t ho pr csbnt time , tha t 
pr actica l difficul t i es moro t han eut- weigh the slight advantage 
ono vari ety may have over the other. "ithi n the sG l a titudinal 
belts. , .Ie ,havo been in alfalfa fi elds in Utah wh ich oro f r em 
s ixty t ,o" s Qventy- four 'Yoars old. Admitting this to be extr eme , 

_ it more or ,less pOints up the fact that the ,turn-over i n i n
treducing ~ew varieties ,in seod produc i ng sect i ons must be 
61m. . Seed growers cannot change from one VGr-ic ty to ano thor 
in r apid quccession . Thus, i sol a tion pr oblems and difficulti e s 

,in growing many new variet i e s e re vary r oal. 

The, Alfa lfa 'Conference, by 'it s organiza tion qnd membtJrship, is 
i deally adaptod to bringing about tho ,coerdination which ,is 
necessary 'to' develop tho typcs of varieties needed . , 

In 'a r athe'I- haphazard manner, Stations 'p r o. finding thQt they 
can make certain disea se e limina tio:ls under the i r respect ~ve 

cendi tions . It vJould" seem that ' a mo.r p ' effecti.ve relat~onship, 
ceuld be es t abl i shed by agreument on rather spoc i f ic "scr 0aning" 
s tations~ Tha t i s where Qne station mi gh,t be 'lookud ' upon as a 
center for the br oeding of r e s i stence to a s.poci.f,ic disea se 
or disea ses . Thus matoria l or~~in~ting f r om GQch of those, 
stations would be r esi stant t o at l oast tho di sonse, which wns, 
t~e speoi c.>li t y of the stu t i on , and" ether ~'!orkers could send 
materia l to such sc r ooning sta t i ons f or rendi ngs on their 
st r a ins or plant~ • . I hope t here VJill b" mor e di scussi on of 
this particulnr item l ::! tor i n this Conf<>rence. , 

I t is unnecessary t o revievJ the mony pha s es of ooo.per " tion in 
which the Alf alfa Conference s /3:r vcs . In or der, hO!,!Dver , to 
bring thE> r eport up-to~date , I vlould like to briefly indicn to 
these phases 'which a r e most 'outstanding . First of 0.11 the 
Confer ence serves ns a med ium for tho interchange of i nfor- ' 
ma tion through personal aC'l.tiofntcnce llnd tho pri nted end 
spoken word'. ' To 'da te, the Alfalfa Confer ence hn s published , 

, l ar gel y in mi meograph form , el oven Anliuo:l Uniform Alfalfa 
Nurser y Reports, beginni ng i n 1937 -thr ough 1947, ' ,wd ten ' 
r eports covering the t en ;Ufnlfa I mpr ovement Conference",. 
l.hile tbe Project Leader of a l f a lfc. i n the Divi Si on of ' 
Forage Crops and Di seasos of ,the Bur eau ' of Plant Industry , he s 
compiled these r eports , they e r e of velue only insefar es the 
cooperators, i ncl uding both Sta te and Federal personnel, hc.ve 
contributed toward these reports. The f act the.t they ap
par ently have been ef va lue , speeks well fo r the contribution 
of the various memb er s . 

• 

• 

-
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A second and very important phaso of the activity of the Con
ference , is the exchange end distribution of breeding stocks, 
includ i ng both seed and clones, and nevI stra ins for testing. 
The C(mfer ence has a ssigned numbers to 226 new st r ains or 
pr omising breeding materia l vlhich or i gina t es from seed , that 
is the "A" numbers series . It he s e lso assi gned 254 numbers 
t o clona l series , the l at ter including some of the mos t promis
ing disea se r esistent ma teria l in the present breeding programs. 
All of this ma t eria l ., !!nd others , havo beon exchanged between 
t VIO or more Sta t es , usually from t en to twenty states be ing 
involved. 

The Alfalfa Conference has hod e definite part in determining 
the edaptation of ne" strains and the release and increa se of 
such nev, variet i es a s Buffalo , Ranger , and Atlantic. The Con
ference has a lso had a def ini te part in the incroase and main
t enance of stocks of some of the se new alfelfa varieties . I ~ 
especially r ef erring to the formation of Committees t o handle 
the allocat i on of foundation seed stocks which has materia llY' 
hel pGd in the more r api d i ncrease of nevI vari e ti es . The Al
f alfa Confer ence has ma intained close r el £'.t i onship " i th the 
Inter nat i onal Crop Improvement .... ssociat i ons dealing with certi
fi ed seed prpblems , and ':Ii th the <>1Ileric::m Seed Trade <>ssoc i a tion 
on r el a t ed problems . It has helped get the peopl e who a r e vmrk
ing on these simila r problems much better a CQuainted \'I i th each 
other, thus paving the vmy fo r closer r elati onshi p . 

Looking into the future I beliove the Alfalfa Improvement Con
f er ence vlill become much stronger, and vl ill mor e f ully r ealize 
its a ims than ever before • 
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REPORT 9F EASTERN REGIOI~AL GROUP 
W. M. , M;yers, ', Chairman , 

The ' Eastern Alfalfa ' Improvement C~'n.ference held ' ;it:> fourth meeting 
at State College" Pennsylvania on:September 16 and '17, "1947. Represen-
tativ'es were present from New: Jersey, Pennsylvania'; ' New York, North 

'Carolina, Massachusetts ', Ohio, Rhode Island, Virginia, iilest Virginia, 
and Nebraska.' In addition there were representatives of the Central 
Experiment Farms, 'Ottawa, Canada, 'Divis i on of Forage Crops .and Diseas es, 
Beltsville, Maryland , and Bureau of Entomology and Plant ' Quar antine , 
Washington, D.C . 

Attention in the breedirig program;"is bei ng given to selection 
for "adaptation to 'a ' cbmplex. of conditions that limit survival and pro
ductivity 'of alfalfa in the regiCm.: :' These include such factors as 
foliage and other diseases aI)d 'harmful 'insects . Although wilt resis
tance ' is desirabie in a new variety , this is not a maJor diseas e in most 
of "the 'Eastern Regi on. 'ThEire is 'cons'idetable interest in rhizomatous 
alfalfa, but as 'yet 'little real information 'on the importance of the 
r hizomatous character. 

._ .. 
PENNSYLVANIA: 

Selection in the breeding nursery has been for r esistance to 
Pseudope ziza leaf spot and to black ' stein ' in 'addition t o desirable agron
omic chara cters. Several clones 'have been isolated that 'appear promis
ing and these have be en included in the clone exchange program. 

One of the important us es of alfa lfa will be in pasture lnixtures. 
For that purpos e , more tolerance to ' de'foliatic'-n will be desirable . To 
test the possibility, about 200 clone s wer e established in four r epli
cations, five plants per replication. After establishment, a uniform 
seeding of orchard gr ass will be made over the area . Two replications 
will be mowed at the normal hay stage and two replications will be 
mowed more frequently. It is anticipated that this will provide a 
prel~ninary screening of t he clones for tolerance to fre quent 
defoliation. 
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EASTERN CANADIAM EXPERIMENTAL FAH.M'> 
J. M. Armstrong, H. A. McLennan 
and T. M. Stevenson, reporting 

In Eastern Canada, the main objectives in the alfalfa breeding 
program are the production of hay types with higher forage and seed 
yields, and the development of a creeping-rooted pasture type. At 
experimental stations in the Maritime provinces, some effort has been 
made in the selection of types which are acid tolerant. 

In the improvement of hay types at Ottawa, a breeding program was 
started in 1945 using highly self- sterile selections from Ladak. Eight 
selections were crossed in diallel fashion and Fl progenies were grown 
and studied for self-sterility. Results indicated that self- sterility 
of the parents was transferred to a major degr ee to the Fl progeny. 
Self-fertility was not restored as a result of hybrid vigor in Fl. 
Further data are being collected on combining ability before dou5le 
cross or synthetic combinations ar e made . 

The development of a creeping pasture type ,and of an ac i d tolerant type 
is in an early stage of development. It is hoped that additional 
plant selections for each of these tYP8S can be obtained from introduc
tion materi al now esteblished in the nursery . 

There are no outstanding di seases or pests of alfalfa in Easturn 
Canada. In the breeding nursery this past spring , however , Scl~rotinia 
caused twelve percent killing or injury, but it i s not a pr oblem in 
f armers fields at present. Leaf-hopper may cause consi derab l e injury 
in some years, and Lygus bug , and Chalcis fly cause minor l osses to 
seed growers in some seasons . 

Tests of Ranger and Buffalo varieties at Ott awa showed that they 
lacked the winter hardiness of Grimm and Ladak, but yields wer e as 
good as Grlirun. If bacterial wi lt becomes a problem in Eastern Canada, 
these vari eti es could be us ed. 
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MUk~YLAND - Beltsville : H. M. T,ysda l r eporting : 

Observa tions of adapta tion, i ncluding s tand longivity , and r ,"cordi ng 
of di sea ses in fiel d planti ngs' and ar titicial inocula tions for rhizoc t onia , 
Sclerotini" , fus c: rium wilt, ba'd,eria l wi lt, and Anthra cnos e in t he gr een
house a r e among the chi ef act ivities in alfalfa t'es earch at Beltsville . 
Plantings of s el ected clones for ot her Stc: t es, as well a s a number 
s el ected in the local program, and from old .fields during fiel d t rips, to
get her wi th r eplica t ed field. plot plpnting~ of pol ycrosses dr e uS 0d for 
note t a k;i,ng . . ,. Special emphasis . i s given .t o l eaf, ' stem and crown disea's es, 
Gnd l ea f hQPper. ye:j.ioVlt ng. Thes e', 'tog\,t her 'with vigor, . des irability , " 
color of f oliage and .s t aI)d l ongevity a r e . the · c hief.:point~ r ecor ded . Yield 
data, a t l east to date , a r e not t aken on t he ' pl ots at Belt;svi lle ; 

: :In t h\'" 'g~eenho~se planting~ , ' whic~ ' ha';'e bE? en made iii ' i';l:a ts of t he 
best ,w.i:).t r es i st.ant polycr ess es; ,apd . the plots ih6c·ula t ird · with : r n izoct onia , 
f r om. this iI)ocula tion. a r e then subjected ' to fuBa·d.um 'Y!ilt, C'oryncbact erium 
and a nthr,acnos <;l , So f 9-r this progJ;'1)l1l . ha s · beEm 'on c. r [,lati vuly s mDll . 
scal e , b"t . we would like to .step it up to include many : thousands. of seed'-
lings . The surv i v .. l Vlou~d t hen be c9mp<lr ed in the f i e ld w:ith other ' de-
s irable clones f or r es i stance to ot her di seas es , includi ng 18af ' s pot s 
and l ea f hopper yellOWing . It' is hoped in this wny ' t o' be nble 'to 
s upply t he cooper ;1t ive progr~.m with cl onvs r es i s t ant t o sever nl specific 
diseas es. · During the pa s t year, clone::; C255 end C256 Belts . h:'ve been 
enter ed in the Feder al-Stot e Al f alfo Iinpr ov ement Confer "nce progr nm . 

NEW JERSEY : W. R. ~ttle r eporting : 

. O,bser vn tioriS on p l a'nts a r t ificia l ly ihoculat ed wi th the lllfa lfa wilt 
organism indicate that f our or mor e yea r s may be necessnr y in orde r 't o 
de t er mine tho t ·rue r esis t Qrtce of such plants . to t he di s eas e . Twenty 
clonal cuttings of each o·f a · number of lines' wer.e art ificially inocula t ed 
and es t ablished i ii -the fie·l d . . One such line appear ed extr~mely v i gor ous 
and completel y free of wilt until the fourth .s.eas on of · growth, .,at Which , 
time all t wenty pl ants suddenly devel oped marked symptoms of wil t, 'and 
many have s i nce di ed . Most 01' tlie other lines had di ed from the effects 
of the di s ea s'e i n . the first. .y ear or .·two; ·,but :one l:i;nE] still l')as shown I!0 
indica tiOn 'of 'wilt infection. ' '. ; 

A new a dvanced nursery cons i sting of 21 lines and varieties wa s 
establis hed in r eplicated 5-row pl ots in t he s pring of 1948 . 

Thirty plants each of t he thi r t y-seven line s which wer e composited 
to fo r m Atlantic a r e bei ng gr own i n the gr eenhouse , as well a s the s ame 
number of 22 addi t i onal lines . Thes e will be a r t ificially inocula t ed 
with wilt and establ i shed in t he field this Fall . It is hoped t hat in 
this way any lines which a r e notably wilt-s usceptible can be i dentified 
and eliminated f r om the Atl antic variet y , and per haps ot her, mor e 
r esistant l i nes will be added . 
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NE.I YORK - R. P. Murphy end S. S. Atwood, ropor ting. 

The No,~ York Ae,ricultural Experiment Station at Cornell Uni
versi ty is cooperating in the Nat ionel Alfalfa IL:provemen t 
Program with emphasis on the development of super i or varieti es 
for the Northoastern agricultur al ar eas of the UIlited States. 
Resea r ch on methods of breedi ng and on seed setting i~ r ela tion 
to self- and cross-fert ili t,' is also in progress. 

Characterrstics of our present-day 
meht include, 1. persistence , 2. 
resi stance end 4. yield of he.y. 

vorie tics which need improve~ 
disease reSistance , 3. inseot 

Resuarch now i n progrGss includes tho following gi ven in briGf 
outline form. 

1. Evalua t i on of selected clones. About 125 C- clones and about 
275 clones s81ect 0d in NeVI York from old fields and from 
single crosses ar c inCluded. These clones ~.re plllilted in 
repl1ce. ted field plant i ngs of individual plants in order 
to study their ~gronomic char acteristics. I n addit ion 
their reaction to be.ctorial wilt c:nd to several insect 
pests including l eaf hOPPLr s , aphids and spi ttl e bug are 
being det er mined under con t r ollGd condi t i ons . The mor e 
promi sing clones selucted i n New York a re sent to Lincoln, 
Ne;bra sk3 for inclusion in the coop~rative progr am. 

2. U.liform nurseries have boen seeded y~crly sinco 1945 nnd 
tho vc.rious notes and yields have been t eken and sumr.ta rizGd . 

3. Performance of synthe t ic verie ties. A study designed to 
eva luat e the performance of succeedi ng generat i ons of 
R~gor produc ed . in sever al of th8 se~d pr oducing ~reas is 
in progr ess . Another study desi gnqd to evalua te the three 
new synthGtics , &,:24 , A:..25 and A226 is a l so i n pr ogress , 
The rela t i onship of the performance of tho clones and their 
polycross seed progvni es to thE) porformcnce of their 
synthetic s will be studi ed . 

4. Extoilsive plot yi eld tri c l s of the varieties und synthe t ic s 
now av~ilabl e c.re in pr ogres s ~t three loca tions u ld a 
se l ected group e.r G i n plot triuls a t s0v8rcl other l oca tions_ , 

5. Fundamenta l studi Eis of s .clf- and cross- fortili ty 2nd on the 
cytogenetics of ulfclfa are in pr ogr oss. 

Those s t udi e s ar e carried on i n the Deportment of Plant Br eoding 
in cooper a tion vlith othor dcpo.rtmGnts including Entomology, 
Agr onomy and Plant Pa thology ,?t the present time. 
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NOR'IH CAROLINA - C. H, }1an~on ' ];"P9rt~ng, . 

Alfalfa r esearch in Nor th Car plina. .,includ".s tho following 
phases: (1) l<iansgement and. pco}.ogi,ca l studi(;ls , .i nc luding 
a JovQ 2.:ld below grQund rela tionsh.ips .. of a lfalfa - :gr a ss 
combinations,. (2) nutritivo r equirements and fertilizer place
ment studies and (3) bre~ding. 

I n regard to breGding , we arc pa r tic i pc.ting in the unifor m 
t esting program £cnd exchan€\e of clon,a l ··material.. During . ' 
1946 and 1947 ·wtiform obsorvc tional [;.urserie s .. consi sting ,of 
106 polycrosses , single crosses and other experimental lots 
were e stablished on Piedmon t and Coastal Pla in soils in 4-
r eplic '). t ed , 2-TOW plots • . Yield, diseases; survival illld other 
data arc bei ng obtained. Observational notes are being taken 

.. .. ' . 

on 47 clones recommund8d for testing by tho Easter n ConfGrenoe , 
as well as other olones selected .. loeally . · StI'iking differences · 
among t hese clones ha ve been noted .in stand survivc.l and 
gener a l c'.csirab Hi ty. The French. i n troduc tion , P . 1. 158837, 
distributed ' l ast .fall hy. Dr . TyS.cl.al, has been supurior in 
forage yi el ds , l eE-finjss .<:u::l. 'po:ssibly resistance to l eaf 
spots Qnd shoul~ be rurthcr investi gated as a source of 
superior germ plcSl1l.' :';0 jat o hes bec:l .obtainod as yet on 
t ho new eastern synthetic ,. A226, but th,0 polycro.ss perform.-''Illc.es 
of the four .c}ones fr om "'hich it has b'oen synthesized have . 
boe:l good . 

I n gener a l , strains .dovelo.p.ed .i n the E£: st heve been the most. 
productive under ~ur conditions. Emphasis is being placed 
on exploiting ol d fielcs ~d the hybrid populat ions of some 
of the vlil t resistant Mid- vlElste,rn 'clone~ f or suporior germ 
plasm. The bast clone.s ',v ill be sunt t o Mr •. Graadfield for 
evaluat ion and production ot: polycross s.c"d for subsequent 
polycross . perfor manoo tests . .Our obj ocU ves ·or e to. po.r
ticipnte with other s tut o~ i n, tp.Q .. pr.oductj.Qn p;;C: .)J.igp. y.i () l ding 
synthet I cs or hybrids .which will bc. adc.pt ed to E!,st .<;lIld "'hich 
':Jill also bo roodily a cceptable to tho sood gr owoT i,n tho :iost .. 

PEt<"NSYLYANIA : 

Scloc t i on in the broedi ng nursery ha s beon ·for . r o.si stance to 
Psoudopczi~~ l onf spot c~d to block stem i n !ldditi on to ~esi r
abl e agronomic characters. Sever a l cl ones hovo been isolated 
that 'lppeur promisine;. ru,c1 ·those have boen inclucCeH' in the ' .clon.o 
exchange program, 

One of the important usos of " lfalfo \'Jill be i n p;:!s ture mix- , 
tures . For that purpos€J " ,mor.c· to l ur :,n cc to defoliation will 1;>8 
de Sir able • . To test th o ppS'sibility, about 200 clones wer e ' estnb
lished i n four r "pl icE,tions , five pl a:lts per r oplica tion . After 
ost<lbli sOOon t, e unifor m s"ecling of orchard gr ass \'Jill be mede 
OV0r tho :!r ea . '1\')0 r aplic!: t i ons ''lill be 11l00'l('Jd :1 t tho normal hay 
stage ;.me: t wo r eplicotioils will be mowed ",are frequen tly. It is 
ant iCipated tha t this will proviC:e a preliminary screeni ng of 
the clones for t ol er anco to frequent c8foliati on . 

" 

• 
'" 
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RHODE I5'LAND - T. E . Odl and l 'eporting . 

Three uniform nurseri e s ha ve boon estD.bli sheC; e t tll i s Station . 
The first \'ms plC!at ed in 1945, "noth" r i n 1946 " od the third 
i n 1947. Another will be plc.otod this yvar. 

Nebraska hybrids that a ppea r ver y pr omi sing includo 57-C24 
Oh i o. 57- C41 Ncbr aske. , 57-C21 Ohio, a ne. 57- C48 Nebraskc . 
" i sconsin A-187 , O!clohoma A-194, New Yor k A-196 one. Atl~ntic 
also performed vJelL Rhode Island A-197 has been nruned 
Narr agansett . It is the be st of the loca l selections and 
hybrids . Threugh arrangement with the U. S. D. A. an increa se 
seed plot of Narrango.nsett was establi shod i n Idaho with a 
seed grovlOr. La st year , 1947, e. tota l of 41 pounc, s of s eed 
"Jer e obta i:cod . This yee.r a large r a r ea ','Jill be planted for 
seed. 

A polycross nursery w" s e st r\blishod l :! st yC:lr. Tho chi of 
object ivG in this project will be to combi ne the high yi eld 
of the best local materia l with wilt r e sistance from thG 
Nebraska '1Jil t re sistant strc. i nsc 
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VIRGINIA - T. Jnclcson Smith r eporting . 

Alfalfa is not nat iva to tho more humiC r egi on s of the worl d 
ene. when grown i n these are~.s , it must be "humor od" f or best 
r eturns. In Virginie '.vo need more fertilizer nnd lime thdn 
is nov. necessary for succ es sful alfalfa production in the . 
wester n semi- arid r egi ons of the Uni t ed Stetes . ;,e i n Virginia 
ar e no t i nt e r est ed i n a 50- called '~pOol.· l and" alfelfa--one 
tl:!at will grow on soils conta ining a low amou.at · of the necessary 
pl an t food clemen1;s. ./8 expect to use ·a high r a t e "of' ferti 
lizer (mor e work ·is, of cour~e , . s-1;·ill needed ,on fertilizer · 
r equirements ) , and must have a consistent '&n~ hi gh r a te of 
pr oducti on to mako alfelfa growi cg profitab l e under these 
condi ti ons •. 

Hi gher yielding varieties a r e desired but these a r c secon~ary 
a t · the pr e sent time • . P=ofitable production of a lfa lfa cart be 
grown wi th present yiolcs of :wailable vari eti os providing 
stends can conSistently be obtained and mninte i noG . Diseases, 
~Jhich will be discussed by Dr • . Honderson, e ffec t both ·tho young 
seedl i~gs; . end olc'.er plants • . Our present . h i gh rate of seeding 
i n Virginia is . n~cessary with h i gh mor tality· of seocling pl ants . 
Quick r ecovery after cutt i ng is coeded without l osi ng cole'. 
r esistance . This a llows better competition wi th woeds a.nd 
grass especially a ft er mi dsummer C:ld i n the fall whon stands 
ere often lost . 

Good stcnds of . i l liemsburg :llfalfa hnvo per Si s t ed l onger i n 
Eastern Vi r ginia than other variet i es tested . This longeVity 
i s due i n pert t o quick recover y of plants efter cutting. 
Plants a r e bctter ~ble to compete '!lith late summer €,_",: fall 
woeds and grass. Atlanti c alfalfa has sha r ed top yields with 
,Iilliamsburg i n a ll tests wher e bo th weN incluG.ed . Atlantic 
has no t been tested in Eastern Vi r gini a nor has it beon tested 
over a sufficiontly l ong poriod to determine its l ongevity. 
Best results will not be obtainec' in the humid lU'eas until 
alfal f as a r e c'. oveloped which a r e mor" sui table to condi ti ons 
in these r egi ons . The increased value of both ,:"tlM tic and 
.. illiamsburg, ·t he only varieti es test ed t ne t have been ' to 

c'.evoloped in the humid a r eas , i ncice t e that thor e is a need 
for a more planned and concentr ated br~eding program i n th e 
East . Thi s program sh oul d , of course be c l osely correlated ~ 

wi th t he breedi ng programs i n the seed gro.Jing a r ens of the 
.• est . Under t his typo of pr ogram , varieties thnt ar e developed 
for the East would a l so be suitnble for the 11est 
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"EST VIl,{GINI':" - Collins Veatch reporting . 

The work a t .;est Virgini a hu s bean confined primarily to the 
study of impr oved strains. 

The Uniform i.dvanced .<1fulfa Nursery Vias planted in 1946 so we 
have only one year ' s r esul ts. .~ modified nursery including the 
r ecently r eleased varieti es was seeded this · spring. 

In Ollr pr evious al falfa vari e ty or str a in trials at Morgantown, 
Gr~mm has been hi gh in yield . In the present h_vancod rtlfalfa 
Nursery t ri als, sever al of the Nebrasku selecti.ons ar e l ouding 
in product i on . Lc.dak thinned out seriously the first year. No 
uppreciobl e diseuse or i nsect dnmage has as yet been noticod i n 
this nursery . 

Of the st r a i ns pl anted i n 1946 for observati on the fol lowing 
were espoc i Cllly thriftYl 

Nebr. 56 
Nebr. 57 

C- 2xC10 , Nobr. 56 C- 3xC17, Nebr. 57 C-43, 
C56, O~io, ntlontic end ,:,. 204, Nebr . 57 C-44 

.~ few' plent s hc ve been se18cted "nd used to mnlce clonal pl ant
ings but no brGec.ing pr ogr e,m has be0n estcblished . 

REWRT OF 'lEE CEt, TR.,,L REGION."..L GROUP 

C. P. ,.ilsie , Ch::.irman 

The Centr al • .1 f a 11'0 Ir.:.provemen t G!'OUP wes or gnnizec. n t Columbus , 
OhiO, i n M.rch, 1946 and the fir st regular meeting was hel d 
at Manhattan, Kansas on June 10, 1947. ktt'.,cndance vIas 37 , 
including representatives from 13 states anC ~he District of 
Columbia. The morning sessi on was spent i nformally l ooking 
over the alfalfa e:cperimental '!lork at the i\ansas ngricul tura l 
Exper iment Station . 

In the aft ernoo'n a formal discussi on was hold on the gener al 
topic of alfalfa br eedi ng and regional strain testi ng . 
Different phases included sources of superior clones , eval.
ua t i on of alfalf a cl ones us ing the polycr oss t es t , t es ting 
f or '''il t r esistance, seedling per for mance as a measur e of 
disease r8sistancG, comuetitive ability of alfalfa str a ins 
ane integr at ing eff orts in the cooper a tive a lfalfa breeding 
program. Exchange of breeding mnt eri" l e.iTlOng \,;orker s in 
differ ent states, nne. p:?rticulcrly the exchange of desirable 
clones fo r VI Lle spr ead testing under differ en t e2vironmental 
condi tions VIas str ongly urged . Tho Stc te r eport s from this 
r egion f ollow . 
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INDlc>N":" - R. L. Davis, and H. H. Kramer reporting; " 

I . Polycross Nursery. 

, " 

In October, 1947 , 225 pl ants were selocted from all avail
able plant ings on the Soils an~ Crops Form, sel ections 
be i ng besed upon (1) wilt r esistence ; (2) l eaf spot r eSi stance, 
(3) vigor, (4) l oofiness , (5) soed setting ability under 
open pollina tion, and (6) stem fineness. ;>11 availabl e 
da ta were incor por a ted and used to f a cilita t e solection 
based upon fi eld appecr ance ut th3t tim~ . These pl ants 
wer o increased vegetativoly in the greenhouse ('Ind es
t ablished in a polycross nursery to further study ge!ler al 

'combining 'ebility i n rela tien t o self cnJ. cross-fortility 
and vigor cnd agr onomic charucter s of t ho par en t clones . 

II. Di'soa so Rosi stance : 

a. Leuf spot: 

aork is progressi ng on Q program of br eedi ng fo r l aef 
spot r esist:.:!lco . In aC!.:liti on to isol~ting plants rosis
t unt to the di 3ecse , controlloG cro sses hc ve becn mp.de 
to de t ermine tho f ectors conditioning resistcnce . 
Sinc o this work is discussed fully i n another section , 
no further montion "'ill be mado a t th i s time . 

B. Bactorial wilt, 

376 pl ants possessi ng some degr ee of resistance ",erc 
scl ectod i n til e spring of '1947 'from twonty stra ins 
gr own i n a uniform nursery which hud been e stcbli shed 

' in 1941 . I n nddit i on appr oximatelY 1400 plcnts were 
gJ:'own f r om soee. of the three vc.rie tios , Rcr.gor , 
":"tlcntic, and Buffalo . Those wer e i nocul ated v, ith the 
organism and trnnsplGntod to the .field . Sel e ctions 
wer e made i n t he f all of 1947 . ;"s was ,expected , it 
vms much eesi er to obta i n re siste~t plants from Ranger 
?Jld' Buffalo t han from n tlantic . Neverthel ess , thoro 
was vari ation I':i th in , the r esistcll t "fo ri etiEls, i ndi;' 
cating that tho r esistance in those vcrieties can be 
i ntenSified . nlso , samo r Elsistnn t pl ant s wor o ' obtained 
from , the susc eptible Atlant ic. 

III. Clonal N~rsery : 

A clonal nursery or 30 clones VIDS established in 1946. 
Observations ar e being made on type of grov,tt, for ege 
quality , hopper burn , r ecovery a~ter cutting, and forage 
ane. s eed yiel ds er e bei ng takon . 

; .. 
.... 

' ", 

; , 
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IOW.~ - C. P . VI11si o r eporting. 

Testing of new stra i ns and var i e ties i n t he .ilivnncod Nurseri es 
and Obser va t i ona l Nursorio s ha s bocn continue:: . Some wor k ha s 
boen done i n ovalua t i on of var i et i e s grown i n assoc i a t i on wi th 
bromogr a ss a s well as i n pure stoncs. Rangor en~ Buffa l o have 
pr oducod fo r ago yiel ds approxima t ely equa l t o , but no t botter 
than Gr imm or Nor the r n Common c.uring t he fi r s t two year s of the 
s tand. If l eft f or fou r year s t hose ''Jilt r esi stant varie ti es 
show consider able superiori ty . 

Clona l nur seri es havo i ncluded sel ections f r om old uni form 
nurseries , ol d fi el c.s l'\Ild other sources . A consic.er able 
i nter ost has (~evelopoc. in a number of l ow- crown selecti ons 
taken f r om an abanconed golf cour se near Dos ·Moi ne s, wher e the 
alfalfa had per si sted f or many yoar s . l!. number of t hr oe- way 
cr osses i nvol vi ng an Fl f r om a low- cro~m ur oct cr oss , and an 
unr el a ted line havi :1g a hi gh degr ee of w11t r e si stance , have 
been me :' e . Ob j ect ives i n thi s stut'.y ar e fo obtain a vlice , 
deep se t cr own , er ect gr owth enr.: high seec'. set . Clonal and 
polyeross tes t s of 64 sol ect i ons f r om these hybrids ar e now 
i n pr ogress. 

Studi es of sel f- fer tili ty as r el a t ed to combi ni ng ability ar c 
bei ng cont inued. Prelimi no.r y cat e hr,ve i nr.: i cnt et'. tha t among 
some lines a t l ea st, gener al combini ng abili t y appar ently i s 

. _ indepen~cnt of the degree of self-fertili ty of the cl ones 
conc erned . 

Seed producti on as infl uenc eQ by t he use of i nsect i ci des , i s 
being studi ee . During tho post thr ee years , pr omi s i ng r esul ts 
have been obtainec usi ng DDT f or i nsect contr ol. 

KANSAS - C. O. Gr andf i el d r eportingJ 

The ~lf~lfa i mpr ovement pr ogr am f or Kansas t he past t wo yea r s 
ha s been one of br eedi ng and sel ec tion for a wilt r esi stant 
alfa lfa wi th a wider ~ange of adapta t i on than t ha t of Buff alo. 
;,. .cooper a t i ve pr ogram i s novi bui ng (' evelopoc. wi th some of the 
easter n sta t es i n or eer tha t the materia l used i n each pro gram 
will be screened by t he other s , wi th t he r e sult t hat when a new 
vari ety i s devel oped i t wil l be one ac.apt ed t o both ar eas. 

Whi l e Kansa s pr oduces , on an aver age , mo r e alfalfa seed than any 
other sta t e , t he seed production f or most of t he alfalfa 
grovJer s i s inci dental t o the pr oduction of hay fo r f eedi ng 
l i vestock end only pr oduce seed '1lhen c ondi ti ons a r e f avor able . 
Ther ef ore , if Kansa s i s to ma i nt a i n it s mar ke t f or the seed 
pr oduced , v'e must produce a vari0ty adapted t o t he market ar ea 
of t he East . The Kansa s grower \~ants a vari e ty tha t he can 
gr ow e i ther hay or seed a s t he Wea t her and price will per mi t. 
Kansas pr oc.uced f r om 40 to 50 percen t mor e alfalfa seed i n 1946 
and 1947 t han wa s ever pr oduced bef or e , bu t t oday (~ugus t, 1948 ) , 
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thero is no Knnsos- grOlm soee. on the f c r ms or in tho hands of 
local dealers. This i s an i ndica tien tha t there is a market 
fo r a ll of tho soed the state ccn produce if of tho proper 
var ioty . If a vari oty can be e.eveloped adapted to both ".r eas 
it will be e distinct aG.vantago to all concorned . 

Our seed production studies a r e boing done in cooperation 
VIi th tho Entomology Department and a report vl ill be givon by 
Mr . Franklin l a ter . Other work is being done on the effect 
of different f ertilizer trea tmont on the nectar flow ef a l
falfa and . en effor t will be made t o cor relate this with bee 
v i sita tions. ·In cooporation with the Chemistry Department 
a mothed of analysis of ca rbohydrato s in small quantitios 
and the . ex~raction of trio n~ctar from the flow ers ha s boen 
developec. . Exp':' rimen tal rosult s aro net eV1\ilable at this 
timo . 

Somo work has boon done the )?C st tvlO years on me thods of 
mcking an~ trea ting vogetative cuttings of · a lfalfa~ :· Somo · 
growth siib~th~c.es ·hQ.ve · boon l,lsiJe. .vi i th good rosu~ ts , ~eponc
ing on stro!lgth u8i-cl and gr ovl ing concIi ti ons . Cutt i ngs of 
diffe r ont l engths wer o used . 

Sevora l .' fungi have; been isola t ed f r om tho c:uttillg bed anc 
plants und .soil inoculctod with the cult~os bofore ·mcking 
tho cuttings t o dotermino the pxton"t to .Jhich these or ga
nisms \~oro 1cilling thE) cLitt i ngs wl1ile i n the ·pr ocoss of 
r oot i ng . i..scochyta imperfcc ta vias perhaps the werst ono ' 
with Rhizoctonia a closo second . 

MICHIG.ill - H. M. Br·own r eporting·: 

Tbo tosting pr ogram this yocr involvos no t only the Unifor m 
nurseri e s , both ob s or vational an ::: advancod , but a lso fit test · 
to C.eto:r:mino whether we ronlly ,"0 have , in our certi:t:ied 
fie11s , any roal differ ences be tvJ een Har t: i gan encc. Grimm. 
&1mples of certified seed fr om four Hur di gnn fieL~s und .
from throe Grimm fi elds ure in this t est which . vms plnntod 
in .t1.ugust 1947. No r endily observabl o di ff(')r eiice.s ,';er o . 
f ound· in extent or type of flovloring nt time of ·blooming. in 
June, 1948 . .-

FZ progonios from crosses be tweon vlilt-r(; sistunt line s and 
Hardignn or Grimm wer o i noculated wi th vl il t cultur",s ~ Ti!e se 
cultur es w(,)re obtuinec f r om Dr. Fred R: ' J ones of tho Ij·i5consin 
Station . Seed of plnnts surviving the so inecula tiens is new · 
bOing ·obta ined for furthor testing . ' 

• 
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MINNESO~~ - H. L. Thomas nnQ L. J. Elling repor t i ng . 

Tho .::ifalfa 'Broedi ng progl'Olll i n Mi nne sota is a t pr esent primar
ily concer nec with i sol a t ing supwrior 'clones , t ha t exc el i n 
agronomi c' .char acteri stics , c'. isease erid i nsec t r eSistance , and . 
i n .combini ng nbili ty , and the ir comb i'na t i on to procuce synthetic 
varieti es or desirablo sin~e or cloubl e cross hybrids . 

Tile wo r k is bei ng carri ue'. out in cooper a tion wi th t he depart
mOIl,t of Plan t Pdt hol ogy a t Univor sity Far m, St. Feul, at Rose
moUnt ; Md neer ;j'illiOllls , Mi nnesota i n L:llce of the \'Ioods 
County. ' St ue'. i es 'carried ou t i n oach of ' t ho t hr ee l oca tions 
vlill gi ve opportuni ty to cetcr mi ne t ho r el ative desirab il i ty 
of these locet i ons f or conduc ting various pheses of the 
pr ogr Olll . 

I n ac.ci tion t o the breedi ng pr ogr am , varie ty t es ting i s be i ng 
conduc ted a t the Centr al and Branch St at i ons and nur sor y t rials 
of str a i ns anc' polycr oss pl'ogeni es , made evailable fr om the 
Cooper e t ive ~lfelfa Br eedi ng pr ogrOlll , are bei ng condueted a t 
Un i versi t y, F;:,r m. 

The pr esen t pr ogram fo r isol at i ng superi or clone s i s as 
f o),lows :' I ncivi ,:lual pl an t s aro gro;~n i n an in<". ivi :lua l plant 
nur ser y . Sol Elc t i on of t ho mor e cosirabl e pl ants i s on the 
basi s of Bacterie l :i11 t r eact i on, vi gor of grow t h , seed 
sott i ng a.bili ty and. "li nter har di ness . 

The s'cl ec'tee: plbnts er e grovm i n tho gr eenhouse, during the 
fall an:l wi nter 'wher o they a r e i ncreased vege t a t i vely and 
pl antae'. i n repli c~ te cl onal obser va t i on nur series t ho f ol 
l owing spring . Sour ces of cl one s t ha t will be placed i n the 
cl onal observa t i on nur ser i 8s nr e ; ole: alfalfa fi el ds, vari e t a l 
t ria l s " hGr e t ho s t and s heva been, grce tly r educed ovor n 
perioe: of year s , pol yc r oss n.urseri es nad c l ones .int,r oe'.uced 
f r om other br eee:ers. 

I n t he clona l obsvrva t i on nurseri es no t es on'qel f s terility, 
cros s f er t ility , bo.ctorio.l w'Jil t r OD.ct i on , \~ int0r hardine ss , 

"vigor of grovlth , flo," erinc; and type . of veget a t i ve gr owth nFo 
' taken nna ar e the ba si s f or sol oction of clones to be planted 
in pol ycross nurseri es t he next yeD.r , 

Tho seed f r om i nd i vheua l cl ones i n, t ~lC polycr oss nurseri. €l s :
i s bulked ane: pl nn t ed i n r epli ca t ed yi el d , trinl s t o gi vG a 
mea sur e of t he gener al combin i ng nbility of t he sG selec t ed 
clones . Speci f i c combi ni ng c,bili ty i s cetormi nee: by maki ng 
speeific crosses be t ween two or mo r e desirabl e clones and 
pl anting r eplicnt ee: yi ol d t rinls of t he crossed seed . 

J.ll pl an ts ore i nocul [: tod with BcctGri al 1'iilt or gcni sm prior 
t o t r anspl an ting t o t he i ndi vEual plnn t one: cl onol ob ser vntion 
nur series by immGr s i ng t he r oot s in a suspensi on of the or gonism 
fo r o t l Gnst 20 mi nutes . 
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The f ollowi ng sW1ll1lOr y pr esents th", pr esent sta tus of the Vlor k : 
I n 1946 twenty- f i ve pl = ts from eoch of s even commercia l 
va r i et i es--Gr imm , Ladok, Cossack, Ranger,. Har distan , Norther n 
Common , nnd Orestan~were se l octed f r om a vari eta l yi el d 
tria l a t Mor r i s i n which the s t and hod. been gr ",," t l y r educed. 
over 0 period. of s even year s . Bacteria l i. i;L t wus dcfin i tol y' 
i den t ifi od. , a s a cause of t he r uduct i on of tho or i gi nal stond . 
During the "' i nter of 1 946- 47 t hese s el ected p1 2~'lts werG cloned 
nnd pl an t ed. i n r epl i ca t ed cl ona l obser va t i on nurseri es , a t 
t we l ocat i ons i n tho stc,te , i n 1947. Note s on self sterility , 
cr oss f ertility , vigor of grow t h , flowering one: Bacteri a l " ilt 
r oaction wer e t aken duri ng tho summer of 1947 and. wer e the 
ba s i 's of selecti ng 29 of these clones to be i ncl uded. i n a 
po l yc r oss llursor y which wa s es t abl i shed i n 1948 . I n ae:d. i t i on 
t o these 29 clones, thr ee clones intr oe:uced from t he U. S . D. 
" ., and one c l one introduced f r om Cana da VIe r a i nclue:ecl i n the 
polycToss nur ser ies es t abli shed i n 1948'; ' , 

," '". . ' 

Cr osse s ': i n -dll ' p08$1b1" comli i not i on s wor e made by hone in' the 
gr eorihous Cl ' between el even c l anGS se l oct"d f r om' t hose pl e.nted 
in the pol yc r oss nurser i e s. The se cr osse s Vler e plant ed i n , 
r epl ica ted yiel d t ria l s i n the s pring of 1948 . Yi el d ca t a f or 
f or age ane, seed 'pr odilcti-on wi'll be tak,?n i n 1949 . 

" new i nd i vidual pl ant nur sor y ,we s ,establi shed i n 1948 , con
t a i ni ng seecllings , g r ,own f r ont: $e,!d of , sev.er al. sourc e s , i ncl udi ng ; 
the sel f ster ili ty studies of " 1947,_ see'a f r om i nc: i vidua l pl an t s 
s el ected f or h i gh s eed set f r om the Ladok var i e ty , s eed. f r om 
pl ants _ of an old stand of Grimm alfa l 'f a a nd seed from l t, com
mercia l va r i ,e,ti es. 

Cl ona l obser vation nur seri es VlOre e stabli shed a t two l occ t i ons : 
in 1948 contc inine clones i ntroduced from t he' U. S. D. ; •• , 
severa l clone s introduced, -from Cnnada-; a'nd plan ts sel ected -
f r om so l ec tion studi es -'of Ladak vari o,ty a t Uni vor si ty Fe r m. 

Stud i e s have been m~de on r oo ting stem cuttings of olfclfa , 
wi th ,good ,results . The c Li t t i n€, s , of s i ngJ:o node one in t er
node l ,engt ll , c r e cu't -w i th SCissor s , l eav i ng appraxi~atcly one 
inch of t he i nter node' below t he noee ' atid 'l'ea iri n:g a 'Ll the l oavos 
on the cutt i ng . The cutt i ngs ar e r ooted i n u ''-Vcrmi c'ul i te ' • ~ 
pr od.uct , ''Uni ero . '' " , ,', 

Duri ng the spr ing of 1'918 it Vie s not ed tha t a - con Si derable num
ber of t he cutt i ngs wer e demping off ' duri n'g t he r bot i llg, period . 
I sol at i ons from the se cuttings showi.i d the pr e sence, or 
Rbizocton i a spp. end l ater studi e's confi t med t ho belief ' tha t , 
the pr esenc e of t hi s or goni sm wi ll c ompl e t el y' i njlibi t r oo ting 
of t he stem cut t i ngs . 
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soum DhKOTA - M. :i. l..dams reporting 

At South Dakota we are in the first season of establishing an 
active alfalfa improvement program and hence are not in a 
posi tion , at present, to discuSs all facets of the 'Nork on 
hand and that proposed for the next few years . 

;ie have available a number of clones i sola ted f r om Ranger , 
Grimm , Ladak and Cossack by an elimination test .. i th soil
borne disease organi sms effecting crown and r oot r ooting. 

Uniform alfalfa nursery wor k is being carried on at Brookings 
and Highmore and· to a lesser extent at Cottonwood. 

The initial phase of pro j ected work is concerned I'd th seed and 
clonal collections from locations in the state. Neturalized 
stands of~. falcata and' of falcata- sativa hybrids have been 
located both in the east and in the west and will be utilized 
as one source of clones for the observat i on nursery. 

V;I SCONSIN - Dale Smi th and L. F. Graber reporting. 

Alfalfa inve.st i gat ions of" the Agronomy Department, .• isconsin 
Agricultural' Experiment Station , i nclude the evaluations of new 
varieties and strains with menagerial treatments designed to 
hasten the time required for t·es.ti"ng as ' well as to assure greater 
accuracy in the evaluat ions . These treatments include spring, 
summer and fall cuttings , burning, differences in fertility 
l evel, dusting with insec ~icides and others which tend to bring 
about differentials in the intensity of the natural hazards of 
summer and >l i nter, such as, bacterial wi lt, weeds, leafhoppers 
and winter injury. Competition i n mixture with gra sses , dif
f er ences in r oot type and the reactien to the adversiti es of low 
t emperatures both in field and labor atory; a r e likewise being 
studi ed. 

R. A. Brink reporting. 

Initial seed incr ease is being made i n 1948 of a Vlinter 
hardy, bacterial '!l ilt r osistant synthetic strair" pr ovisionally 
termed .• i sconsin Syntheti c C, wh i ch is based upon 23 sel ec t ed 
foundation linus . Si nce about th r ee- qui!rter s qf the com
ponent lines are of Cossack origi n and most of the rema inder 
aro from hardy common alfa l fas , it is expecteq that the 
synthetic will be rethcr Cossack-like in type , but '·, ith 'a 
tendency t o regenorate llew shoots somewhat more r apidly after 
mowing than thet variety . The synthetic appears pr omising 
fo r trial in the northern zone of alfalfa production . Pr e
har vest prospects are good fo r suffi ci en t seed in 1948 be
yond -stock Iloeds to provide for small plot tests "t .a few 
l ocations . 
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"ESTERN • ..LF,..LF", IMPROVEllJENT GROUP 
R. L. Ma tlock, Cha irman 

Dr. Matlock gathered the follovling reports' from the liestern 
group: ' 

ARI ZONA - 11' . E. Bryan r eporting. 

All the conunercial variet i es ' of alfalfa g'voWil in Arizona, vI i th 
the "xc'eption of ' certa in nor;thcrn variet i Eis which are gr ovln dx
clusi v,ely for seed , consi st of thG non-hardy, sou thorn tYPG 
composed of Hairy Peruvian , ,irrican, and Indi a , and the Chilean 
or common type ,' 'Il1e oxtensive varia t i on in ' unsoloc t ed coninierciQl 
a lfa lfa vQriet i es is . ,ell knOVIn . In a cross between Hairy 
f'oruvi!ln a~fa'lfa: !lnd t hG falcQ t a typo , 'for ,example , the New , 
J ors,ey , StQ t,i onfound no gr G!lter variat ion wi th r aspoc t to most , 
of the: agrono!)li ,9 .. 5)he,r actelrs the,n thQt of Kansns common . In 
Qlfa lfn broeliing 'at the, i..rizona Sta tion, attention has the r e
fore been directed to\~ard cst£:bli shing a ma t hoa. whe reby the 
variat i on i n the , SouthvlCstarn: a 1;1"0.1 f a va,ri,e t;i.es c.ould.. be most , 
rapidly and eff iciently used in improving the a lfa lfa grown 
on Ar:i z0na i'D-r ms ., ,Tho charactor s sol ected f or o. rEl ,:" '(1,) high' 
yie ld of huy, (2 ) high 'lua Hty of hny ( small stems and nbundent 
l eavos )', (3) Jii gh' saed yi eld , ' (4 ) non- dormant , souther n typo" 
(5 ) gr oater l ongevity of stand. 

The proc edure is a s follo.,!!,: .. ! r olll a l ur ge fi eld of the vari e ty: 
from which sel ect i ons ar e to b,e made , 500 to 1000 sel ections 
or o t akon a t seeding time l nrgelynt r andom by, strippiag the 
seed from " single stem, cor e b e iJlg taken thQ t !'loch stGln stripped 
bolongs to n differ ent plant . ' Nc. ture l lY , each stom sel'oCted must 
have at lea~t a f air sot , of': sooa 'i n ' order : to pIhke t,he nec'o,ssary 
pr ogeny pl ant i ng : The seea. from each ple nt is plante'd in 10-
foot pr ogeny ra~I '. It i 's in ' these ~progeny r ows tha t the sUP<Jr i or 
types begin to appenr, and from which s el ections are m:.dll fo'r 
t est i ng . ,.hile notes a re t aken the f irst Y\lar .of grpwth for 
tho cha r a cte r s listod above , it is durihg tho ' second 'ana third 
yoars thn t dn t a a r c takon fo r tbp pu;rpos e, o.f, malci ng the , p;rogeny 
s"l ections. The se sel ec t ed pr o'gonios may , be 't est e,d end used i n 

, various ",ays , but so f nr they have peen tested ' by the ,fo.llowing 
twome,thods: ' " 

.: . . " 

First Method. Chilo'an or common se+ec tion1? , 

" (a ) : Selfed plant progoni os ,,,r e grown from each or'i ginally 
,.::., J" ,s cl e,cted pl ant progeny obt~j,n~dfrom the ?pen polJ,i

nn ted pl ::>nt ~eleeted , i n t he commerCi a l f i eld. 
" 

", 10) "' From the best "first , self" 
sol f " pl ,m t ' pr ogeni es ~,ere 

pl:;mt pr o geni e,s , l! secQn~ 
gr own . 

(c) From the bost "second self" p l ant progeni Gs , "third" 
se l f" plant progenies wer " gr own . 

.. 
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Frpm the third self progeni es, a progeny with high hay yi eld of 
f e, ir qua lity with 'good seed production was isolated. The seed 
of this progeny was increased i n 'isola tion; Qnd released through 
the Arizona Crop Improvemen t Associ a tion to the growers a s 
"rizona 21-5. .Lt present 16,000 acres' cif this' strnin or e be ing 
grown in ;"riiona and Californ i a with 900 'acres for the produc
tion of certified seed. 

Second Method . 

;.i tll the first method of selfing the originally selected progenies 
for three gener ntions nlld then isolating a superior type , con
siderable time ha s been t ,~ken and the number of progcnies studied 
has been rcstricted" Furthe~more , pr ogenies isolated a fter ~vo 
or three generations of solf i ng, whil e suffiCientl y uniform for 
commerCia l production as a defIni te typo, thcy nre by no means 
homezygous for most of the ir ngro~omic characters. Since it 
h ns been shown by Dr, Tysdal end others thc, t e productive nl 
faUn must be r~ther highly he t e rozgous , it v!ould be desirnble 
if suporior hybrids could bo isolated directly from the com
mercial fields. Hero wi th thousnnd s of 91nnt s to selcct from , 
it is bcliovcd th~t the chancos of obtnining n sU90rior hybrid 
nre much gr anter then . ,herc ",n a ttempt is ffiQde to synthe size 
one from the compa r Clt ively small numbcr ' of inbreds with which 
the broeder must work. Acc or dingly , opproxim~ tely 2,000 pl <ent 
se l ec tions from the "Jri con and India. com.rncrci e. l alfalfa fi elds 
have been mnde in tho m3.11n0r c1oscribod cboVG, and plc.r~ tcd i n 

, the usual 10- foot r ows . ,;, simileI' number of solec tions from ' 
thoso commorcial fi elds will be made in succeedlng years. till 
the ful l extun t , of the vori o, tion Oi' these field s ha s been 
utilizod. I ns t ead of a tt empting to ostablish inbred lines from 
the seloction s of th8 origina l 10-·foot progoni os , they ha ve been 
'(and will be) plant ed i n tri plica te rov's in ordor to test their 
hay yi eld, seed proc.uction and hay queli ty. 4tor two years of 
testing i n this m:onner tho superior progen i e s will have pr oven 
themselve s. The origina l progenies from which those tests have 
been tnnde will b1J uprotted and plonted sicgly in isolc, tion <end 
e lsa by transpl"nt i ng a number of them togo ther. , Tho seed 
from thesu i sol:" tions will be i ncreased for further te;sting 
:md distribution to the gr ovlCrs through the Crop Improvcmont. 
Associa tion . 

Pnul D, Keener reporting. 

Alfalfo bocterinl vlilt (caused by Coryneba ct erium insldiosum 
(McCul.) Jensen) has been reco&~i zod e s importan t in nrizona since 
1941. Since that ,time betvlGOn '85 o.nd 100. verieti e s heve been 
t ested for th&ir possible resistance t o the wilt pa thogen at the 
.u-izona .:,gricul tural' Exporim0n t Station at Tuc son . ,.i th the ex
ception of a single cutting from an F. C. 19,316 plant, inocu
l ated once wi th the wilt orgc,n ism in 1942, none of the vorieties 
ha s shown any pr omise of Vlil t - r osistance in C~ntral or Southern 
,;'rizono. Certoin other ',e ri e tios', ch i efly from North, 4rica 
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and Central ,'unorica, .. whic . hcve displ cycd some pr omise of baing 
climut ically adaptabl e ' to this 'Stc'ce, or e now being studie:l for './ 
their po s s ible :Vlil t-re sisj;an t · quiilities • . 

The so- called wilt- resistc:n t alfnlflis , such as RQ!lger and 
\ ' ! . 

Buf'fQlo , .e r e c:va ilable f 6r' the cooler, . northern r egions of 
i.rizone. . 'These vD. r iet1es · dr e 'no t '-IS \Iell adD.pted to the 
Cen tra l tend Southern portions of the St at i!l us a re 'such fo rms 
a s Hairy Peruvinn , Chilean , rifrican , I nd i D.n , e tc. rlll of 
the l os t menti oned forms a r e susceptible to wilt unc1er ',u-i zona 
conditions . 

Due 'to the D.bsence of intensive surveys, tho wil t situGtion 
throughout the state is no t cleer. Tho i .nc i d(Jrrce qf disease 
'"Pl?o'ar s t o be grea t es t i n the northern sector s of the Sta t e, 
while the d i sease occurs rC.ther sport,dically ~c. a t wi dely 
scc ttered locc.li t i es in the regi ons south of Phoonix , Safford 
and Duncan . 

I nf ections of a lfalf" by the ~I ilt pothogon nr e not "pure, " 
That . ~s, wilt i s usua lly £.ccomponiucl by such r oo t rot fungi 
a s ?ptP;lllt0trichwn. omni~L1,!!!, Rhizoctoni a sp ., OLd Fusarium 
sp " These .microorganisms a long with the ba c.torium, 
Cortnoba,J t crium insidiosum compose an "elfalfa r oot disea se 
compl ex" .i n the State •. 

C.,J.,IFORNk - E. H. Stanford and L. G. Jones r eporting. 

.. . Breoding 
, 

1 . Vl ilt resi s t ance - The P f ecte r for wilt resistance, dis
covered by ·"ilson in a Tur ki stan sel ection , is being 
combined ip.·to California Conunon by means ' of t he b::lckcross. 
Tho fourth buckcr oss .. t o Conunon .ha s boon made and tests 
show that the . or~ginal California Common typo ha s. boen 
r ecovered. Tho f actor f o r wilt r osi stance , o.a:l also . 
f ac t o rs for mi 1sew a ne. l c ofspo t r osist::lnce are novi being 
stnbilized in th i s.m~ tcricl pre.po.ra t ory t o i ts r el ease 
as an improved ·variety. 

2 . DWQrf virus r esist !>nce - i.. nUlilber· of se18ct i ons f r om 
Ca lifor nic Common h::. vo provoc' r esi stGn t to the G1.vJarf 
virus . Crosses have boen medo t o combine ~wurf 
r esistence with I<ilt rosistcnce . 

3. CroVln r ot - Sever a l or g0.nisms er e causing .a crown r ot 
i n Ca lifornia . The ir r elative import~c e veries in 
different pc.r ts of t he State . ..t pr osent , selection" 
of plc.nts from fi ol c!s where crown r ot has sori ously 
t h inned the stcnd appoars to be the best approcch · to 
t ho .pr oblem • 

..J:l . wpr~ bn di sease resistonc e is being .carried on in ,cooPe r a tion 
"I ith. _the. Plo.nt Pcthology Di vision. 
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4. Intervnrietal hybrids - Preliminary tests ot" inver
varietal hybrids , particularly those involving Nebr aska 
clones C-54 , C- 52, C-53 and ~rica (Hegazi) indicate 
unusuc l vigor. 

Genetic Studi es 

Some populations segr egating for flower color have been 
studied in the F3' I nheri tance of foJ,i :lr characteri stics 
is a lso being studi ed . Studies of resistance t o bac terial 
wilt :lr e be ing continued , as well a s studies on milde1~ , 

l eafspot ane. the dvmrf virus, 

C. ,~falfe. Seed Pl'Qd-tlc t i on . 

:.lfalfa soed produc'ti on i s depondont on Insect pollinati on , 
and t her ef ore , on bees . Since 'wild bee populc tions have 
dimi n ished or ·a r e net nVQilnble, and ar e not subjec t to 
management , the seed producer must rely on honoy bees to 
proc.uce crops appr oaching a maximum . T:.e centrol of 
harmful i nsects by i mproved insecticidal pr~cticos such as 
dusting or spr ::>ying wi th DDT is nov' common pr actice nod 
i s c. irectly r esponsible ' for much of the improvement in 
sBed produc tion . Timely nne. stra t egic plc:cemont of colonies 
v, i thin the fi el': affec ts helley .bee cctivi ty on the blossoms, 
which in tur n affeots seod production . The outstnne.i ng 
unsolV0d pr oblams i n alfalfa scad pro~uction i n C:llifornia 
ar e per haps in management of seae. fielc.s, 'and cooper a tion 
betvJOen the. seod pro":'uccr Que: the beeman . 

D. !'iv\,.c ContrQl i n Alfalfa 

Our cr8a t est handicap to first year seee. production . is a 
l ack of on effec ti ve onG economical means of con t r ollln'g 
wecds . The m8thods tha t er e being t ested ar e ; 

1. Cultivation 
a . cultiva t i on + herbicides 

2 . Horbicidos 
n . oil, oil ~. D. N~ (Di nitro compounc.s ) 
b. I . P. C. (Isopropyl-N-Phenyl Carbamato ) 

. r.. P-. -c. +' oil cne.- D. N 
c. T. C. ~. (Trichlor ccetate ) nne. T. C. A. foil 

.;. D. N. 
d . P . C. P. (Pentichlorophenol) ~ oil 
o. Selecti ve herbi ci des (Dow ~nc. Sinox ) 
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CANADA - MANITOBA - P. J. Olson reporting. 

'The ~ork underway in Mani t oba r elating to the pr oblem of seed 
'setting in alfalfa may be described as follows : 
1. Feeding bees alfalfa extract. ' By means of pollen traps it 
is hoped to determine v,hether bees fed alfalfa extract .,elect 
alfalfa fields for their activity to a greater extent than those 
not so fed. It is hoped that it may be possible to identify the 
r elative preference of pollen sources from a study of the pollen 
eollected ih the traps • 

,. The weight of ·pollen .collected in adjoining alfalfa by the fed 
and unfed bees is also being· deter mined. 

2. The activity of bees enclosed with alfalfa under large cages. 
For this purpose a l ar ge vJ ire cloth cage, 32 ' x 50' has been 
constructed at the Brandon Ehperimental Farm. This cage is 
divided lengthwise in the middle so as to provide two compart
ments, each 16' x 50' . In one of those a colony of' bees has boon 
placed:. A comparison of the amount of seed set in the compartment 
enclosing the bees , v, i th that set i n the compartment where 
there are no bees should provide a measure of the effectiveness 
of . the bees under t hese conditions. . 

3. Survey of alfalfa fields with reference to insects prevalent 
' in them. L~ this survey special note is taken of the relative 
numb ers of certain insects known to be injurious , such as 
Adelphocorus sp. and Lytius sp . , and of beneficial insects con
sisting mainly of wild bees as well as honey bees . An effort 
wilL bf! made · to r el ate the prevalence 01' these insects to the 
amount of seed set. The survey is being conducted during two 
periods, one in midsummer at the height of the blossoming season 
and one later, after podding is wel l advanced. Some study is 
also being made of the nest ing habits of the wil d bees in the 
proximi ty of those fields "her e they ar e numerous. 

4. A study of concont r at i on of nectar gathered from various 
sources i ncluding alfalfa ' and SW0 et clover, This study is 
being made by means of r efract ometor readings applied to the 
contonts of the stomachs of bees collected from the various 
sources. The bees ar e being col l ected during each of several 
fixed pariods throughout the day, The purpose .is to relate 
nectar concentration t <:> ~oUJ;-ce ,preference • . 

5~ Alfalfa b~ee di.-n'\l "fo r th~ pur~osei _of ". improving seed setting 
: capaci ty and e!jse of tripping. This .work was just started 
'lait year. No r esults of any consequences; under any of these 
projects., qan be r epor ted .at this·tiJ)ie·, "'"since very little work 
has bflen ' done 'prior to ·this · year; ":. " '.' " . 

. .. 
This work represents a cooperative effort involving the following 
organizations: The Dominion Laboratory of Entomology; the De
partment of Entomol ogy , Universi ty of Manitoba ; the Dominion 
Experimental Station, Brando~, (APiarist\; the Manitoba Depart
ment of Agrlculture \PrOVinclal Aplarlst ; and the Division of 
Plant Science, the University of Manitoba. 
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DOMINION ,EXPERIMENTAL STATION - LElliBRIDGE , ALBJi;RTA '- R. W. Peake 
r eporting. ' ' 

1. Breeding Alfalfa for ,Resistance to Bacterial '1iil t 

The 1946 wilt elimination nursery at Lethbridge contained 99 
clonal lines from 'the Domini on Forage Crops Laboratory, Saskatoon; 
52 lines ,frDm the Universi ty of ,;isconsin and 75 clonal lines 
selected at Lethbridge fo r both crown r ot and bacterial wilt 
resistance. This material was carried over the Vlinter of 1946- 47 
in the wilt nursery and, VJaS rated for both crown r ot and bacterial 

" wil t in the spring. The Letpbridge and Saskatoon lines free of 
disease ' in all replicates were kept for r esi stance in the 1947 

< wil t ,' el imina tion nursery while the llisconsin lines IVer e selected 
and placed in the polycross nursery. 

The procedure followed in the wilt eliminatio~ nursery is to ad
minister the first inoculation by immersio~ in a suspensoid just 

" before planting in May. A second inoculation is made in August 
by needle. 

" 

> 

The 1948 wilt nursery contained 257 lines from the Experimental 
Farms at SWift Current, Saskatchevlan , 'Agassiz, British' Columbia, 
and Lethbridge, Alberta, the Forage Crops Laboratory , Saskatoon, 
the Dominion Laboratory of Plant Pathology, Edmonton, ,and the 
Uni versi ty of Bri tish Columbia" In addition 29 lines found wilt 
free in the 1947 tests wer e placed in the 1948 nurserY for r etest. 
Notes were taken on stand, yield, quality, and 'growth habit. 
To'.ard the end of July there was considerable indication of wilt 
in susceptible plants . Immediately follol',ing the needle inocu
lation in August there v,as a marked reaction to the disease and 
many plants died within a few days. 

In the spring ' of 1948 the wilt free selections were placed in 
the polycross nur,sery. 

The 1948 wilt nursery contains 280 lines "which were planted ' in 
May immediately following the removal of the 1947 tests. 

2 . Uniform Alfalfa Nurseri es 

In 1947 two uniform nur,seri es VJer e establishe,d at Lethbridge, 
one on irri~ated land and one on dryland. TWo advanced 
nurseries wer e estab'lished in May 1948 . Excellent stands wer e 
o,b-tained on all nurseries and complete notes are recorded 
each season. 

BRITIffi COLUMBIA - G. G. Moe r eporting. 

You may recail' that two years ago I r eferred bri efly to the new 
variety that we had under development. Since that time this 
variety has. been ,licensed for sal e ' in Canada and accepted by 
the Canadian Seed Growers Association as a vari ety suitable for 
registration throughout the Dominion. Because of its unique 
origin it offers more than unusual inter est to the alfalfa 
breeder, being the result of a natural cross between a' falcata 
type and Grimm variety. 

I am sending you a brief note descriptive of this variety for 
inclusion in your summary and would ask you to state that our 
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',- inepar tment , wouid: be ple6:sed 'to supply ' small 'quunti ties of seed 

to any plant breeder or experimentcl st&t i on who m:l.y wish to 
procure same from ,us . This ,variety has now qsen quite , widely 
te s ted in Canada by ' Dr. Stevenson , Dominioii A!i,ros'tologist, and -
reports ,.'nre 'very rav-oure,ble ,as to its behavior. It is qui t ,e 
poss i bl:e "'thii t 'eHher Dr . Ste~enson ,or "Dl', ': "h1te may ', at tend 
ttie -Confetimce and be able ' to :give ,y6u ' furtJre,t informat i on on 
this va:d,ety. " Dr. Brink , ',.,lio ' i s 'assoc i c:ted "'~i 1;h' nie in the 
Dep6rtn\e~t 'of Agronomy; ':.haS ' somEl v~ry 'interestinl!. 'meteri" l " 
frqm the standpoint , of seed set,flng , etc . which will be 'puo~, 

, lished in the very nea r .future . I th i nk that you will ~,,:; 

' inte r ested i n seeing theae p!2pers wh~n they a re published, 

RHIZOJ,iA , ' 
(A new vari e ty of 'cLfalfc. pr oduced at The " 

University of British .Oolumbia) , ~: 

ORIGIN , 

''lb~ Rhi'zoma variety originated -c.s a naturcl . cross betwe~ ~a 
falcata ' str a in designa ted as Don" and [ill unknoHn male pir ent 

, of the media type- --either Grimm or Ontario VariegR ted. 

VARIETAL ,DESCRIPTION 

The form of the plant ,is c'en t er ed in a ,deep-set br anching 
crown. Below ' thi s crown is a short neck from tvlO to five 
inches in length. Fr om tJ:!e under s urface ' of t ni s deep-set 
crown and from the upper por t ion of the neck , r h i zomes develop 
which grow horizontally beneath 'the su"face a tta i ning e. 
length of from thr ee to seven inches or mor e before br eaking 
through the soil. I n subsequent 'seasons new r hizomes ,arise 
from ,the underground port i ons ' of the ol d ' r hizomes thus 'slowly 
increasing the spr ead or v'idth of ,the plant . In some ce,ses, 
secondary pl ants a r e formed , and tnose ~y 'develop a secondary 
r oot system. Coarse and fin,e f eedi ng r oots alf:Jo " e,velop' from 
the older rhizomes . , ,'Fhe ,shoJ;"t neck 'branches , Q~ Elppr oxi Hle t'lly 
six inches be low t he surface ,in to a mony- branche.d root "sy"tem 
confined ,in:. t he math ,,to' the: upp<;r thr ee. or four feet of ,soil. 
In olde r pl ants the original crown tonds t o disapPEla r and " to 
be replaced by a clust"'r, Of clo,sely set mult i ple cr o;'IOs . 

" . -. . . , - ,' "..:. ..' . 

Approx,imately ,B5%, ot: ,the plants hovp vari ega ted flovwrs., 10% 
pur pl c , flowers, aI).d 5% y 'elJ,ow Or c r ewn ' flq:'Jers " Tt.e pod~ var y 
in shape :from thu ;t igtitly coiLed pod of the media to' the 'sicklc 

',shaped 'pod of ,:the f'o~~., Tho ' ~rcentage of rhizome~produc'ing 
plants is' 'aj}pr oxima tely ,80%." ' ,, ' , ,. ' , ',;, ; 

~.. . .". . ., . " 

ENVrRONMllli'l'AL' ADAPTi,TION" " , ' 

. , . . ; . ' 

,; '4er~vor, t~sted. , .tlio ,Rhizolll? vari,etY,he s ,shovm a high degr ee 
-of cold :r-e'sirrttmce . 'It hc's '''survivOd \mi;'f'facted arts r beitlg 'coverod 

: . .• .';'.;.,: J .:',' ,;;." 

< 
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VI i th an ice sheot for over three weeks . It is extr emel r e
sistant to heaving . It appears to possess a consider ab e 
amount of dr ought rosistance. ' 

It is now under test for r es i stance to wilt ane. crovm rot • 
. ihcther or not i t i s d iseese resistant , i t is possible tha t 
i t may pos sess a consider abl e degree of r ecovery because of 
·of its rhizome habit of gr oVl t h . 

l''hile this variety has been testoe through cut Cenada by thQ 
For age Cro.p Divi s i on of the Domi n i on Experimental Farms, its 
full r nnge of edapt ation and usefulness is still t o be 
·determi.ned . It is expec t ed tllret it will hcvo particula r value; 
f or posture purposes O!l t. for gr ow ing with grasses . AlsO' , it 
is possible that it may thrive better then other a l fal fes on 
sha llow soils. Yiel d tests to e.rete i n comparison VI i til other 
alfnlfos :o r e ve ry f avor c.ble. ..hile this vnriety, RHI Z01ln. , 
has the possi bility of being c ver y va l uable adeit i on to the 
alfa lfa s now gr own in Connda , the final appra i sal of i ts 
wor tt. ffiLlSt awn i t the jUc'.gement of the grower s . 

G. G. Moe , 
Professor & 'Head 

Deprertment cf figr cnomy 

N. B. DISTRIBUTION OF SEED 

During ·thu past year approxi ma t ely 2000 poun:::s of this s00d 
has been d i s'tribute::: throughout 'Caneea , smell ainounts being 
distributee: in the U. S. n. t o verious oxperimental stati ons . 
It is expected the t e further di stributi on of cppr oximatcly 
s i mile r amount \'lill be me~o t his coming vl inter. The price 
of this seeG. l e st winter 'Iles ,.>2 . 00 per pounG. for 25 pouncl 
l ots and S.2 ;50 per pou.nt1 for smcll l ots. Sover c l gr owers have 
estab'li shed from this seed a f a irly l a r ge acr eage and it is 
pr obabl e thc t seec'. of thi s nevI v:'.rie ty fr om the 1949 c r op will 
be avai'lable throu'gh commercial agenices . Srml1 amounts for 
test purposes are clistribute:c as complimentary sc.mplos t o 
plant breec.ers nn(~ e~porimental stc. ti ons . 

Dominion Exper imental Fr. rm, " .:;assiz , B. C. 
, M. F. Clericc r eporting : 

nlfa lfe breeding "as stcrted e t tb,is stati on in 194.5 : as a 
co-opera tive project with Dr. G. G. Moe of the Univer s ity 
of Britisl). .YO:).lll!lb i a . Th~ .. principal obj.ec tiv.e of the \~ork 
a t AGassiz is to .study the breeding behavior of the hybrid 
(M,. falco.ta X M,. sat i va ) cr eepi ng r oo t ecl me teria l or i ginally 
devoloped by Dr. Moe a t the University. 

!.ork t o e.a te has been cencer ned "i th a close stuG.y of 28 
selectee. lines that shoVlee. consie.e r able pr omise from the 
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" sthndpoi n t of yi ol d , self f brtH'i'ty one: t rippi ng hab it. 
r h: ' aile: i t i on ' 12 linGS VlOr e subj ectetl' t o' e: i d i el cr ossing 
and the r omoi ne.or wer e c r ossod r ecipr oca l ly" 'on' one 'os
peeially outstandi ng l i ne • . , 

' .:s '0. ' ~esult of serious flood c onditions C:uring Yliy ".nd 
June 'of thi s year, the br eeding. nurseri es VJer e Cl,e str oYed . 
Hm, ever, a ll selfed seed nnd t he seed r esulting from con
trolled c r osses , wa s, started i n the gr eenhouses ec,rly i n 

( May and t r ansfe;'r';:d ' t o t he fi ei a e t:'r ly i n J uly. The se ' 
l a t t er pl ant i ngs will be ooser ved closel y a ne. furt~cr 

,s \,l oc t i ons mode wi'th ., vi ew t o se ~ ting up a st~c.in , build
i ng progrQm. 

.. , 

The ~~ta obta i ned so f or i nd i cc te ~ f a irly h i gh C:ogr ee of 
' sol f - f er t ility i n t he cr eeping r oo t ed motoria l , only s i x 

h ne s be i ng h i ghly , self- sterilo one. thG r ema i ndGr r angi ng 
f r om mo~crc t e 't o ~ery high sel f - f er tility. Varic t i ons ' i n 
combini ng abili ty a s evidenced by seed se t upon cros s i ng 
wer o el sa n0t od . Tri pp i ng v[\l u(. s viere ,:e t ermined by thG 
usc of t ho a l cohol s Gr ies me thod os r epar tee: by Dr. Tysdal 
in the J our na l of t ho <.mericen Soci e. t y of .~gronomy , vol. 
38, No . 6 , pp . 502- 533 , ,1946 . Soma mea sur e of corrol c t i on 
vm s appor en t betvlO~n t rippi ::tg value onJ s ood sot . Furthor 
s tU(' y i s r e CJ.uired , howover, bofor e dafi n i t o c onclusion s 
cnn bo c..rawn . 

Domi ni on For a ge Crops Labor a t or y , Saska t oon , Snsk;, 
J . L. Bol t on and " . J. ;.h i t e r epor t i ng . 

Ros earch on a lfa l f c a t t his L~borato~y i s .,l mos t entiroly 
.. conce r ned wi th breedi ng and i mpr ovemont. During tha wur 
peri od e onsider able work I'Ja s conC:uc ted on t he eff oct s of 
i ns octs and fer tilizers on alfa lfa but t h i s has now boon 

' taken ' over by agonc i os mor e dtroctly concer nec ; vi z , t he 
Domi n i on En t omol ogical 'Labor a t ory , Sa slca t oon , nnd t ho Soils 
Depa r tmen t , Univer's i ty of Snska,t chew!lll , Saska t oon . 

I n t ho br oeding an~ i mpr ovemont ' prci'~am tho wor k may be 
cl ass ed unde r thr 'e", mai n pr oj ect s: (1) Sol ection nnd 
broeding f or d.1 sofl s o r os i s t anco , (2 ) . Se l qpt i on ane, breed
i ng f or the cr oe'pin'g r op t , 'char a cter , and '(3 ) Bre0cling"" 
me t hods . Thi s r eport will ile'e;c'r i bo very bri ofly these 
thr o.o l in~ s of wor k . 

Sol uction ane. Br eeC,i ng t or ' Dis6QSe Resi s t o.;.lce : , Ti1f prin
ci p(: l di s ease's ' a f foc t i ng alfalfa i n ' we storn , Ccnai:la a r e, 

, " 

:.i:nt er cr own i';) t ', Bac,~crial ".il ~ a n::' Blacks t em. ' ,. 

', tint~r c r own r ot; " c~u'sec. by an unnamed :!litsi di omycete , 
." t t a cks t he cro~'m!i or alfalfa early i n the spz:ing , when the 

, plan.ts,,ar e : a. ,?r mant , .. ;r t is r e sponsible f or appr (3c i able ' 
amounts of killing in all yea r s and may roa ch epi demic 
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proportions. h. cooperative project with the Dominion 
Laboratory of Plant Pathology at Edmonton, Alta, resulted 
in the establishment of a disease nursery at Edmonton a few 
years ago. As a result approximately 300 plants more or 
less resistant to the disease have been seleoted. The best 
source of resistant material has been fOWld in ivledicago 
falcata, and hybrids with that species. 1'0 genetic ci.ata a re 
available but Crosses betvJeen resistent plants gi ves marked 
increases i n the number of resistant plants obtained from a 
progeny. However, considering the large number of progeny 
plants tested it appears that resi stance is certa i~ly not 
dominant and probably i s conditioned by more than one re
cessive gene. The resistant mat erial is nol'> being tested 
for other agronomic characters. Outcrosses are a lso being 
made on 'Jilt r esistant anC. high seed sotting lines • 

Bacterial .wilt has only r ecently become a serious fac tor 
i n this area . A VJ ilt nursery has been established a t the 
Dominiou Experimental Station , Lethbridge , ~lta. and all 
the Saskatoon breedi ng ma t eria l has been , or »ill be t es ted 
there for wilt r esistance . Some promiSing lines a r e be ing 
developed especiall y t hose which show r esis t ance to both 
vJ in ter crOllO rot and bacterial wilt. R"nger anci. Buffalo 
show consider abl e r usistance to the disease but &re not 
suffiCi ently hardy fo r thil prai r i e provinces. 

Blackstem i s widespread and is t hought to cause heavy 
damage especially t o stands l eft for seed . ~bout t"Jonty 
pl ants have boen seloctod for r osistance. Pr ogoni es r e
sulting f r om selfing and intorcrossing t hose selecti ons a r e 
now under tost at Saskatoon in cooper a tion with the Dominion 
Plant Pathology Laboratory at Saskatoon . Since this wo r k VJas 
not ini t i ated until 1946 no dvfinit e r osults ar o availabl e 
a s ye t. 

Sel ection and Br ooding for t ho Cr eeping Root Char act er 

Several years ago crOSS0S bet'·lccn common alfalfa and 
Medicago glutinosa wer e made using the l at t er as a sciurco 
of the creeping r oot char ac t er. Th0 r e sults were r ather 
discouraging possibly (in ·vi ew of later results) due to the 
sol ection of unsuitable par ents. In 1942 cr eepi ng r ooted 
plants from Modi cago f al cata were crossed with Grimm and 
Ladak . h. study of the Fl pr ogeni"s showed as hi gh as 75 
perc ent str ongly cr eeping pl ant s . Selfed and inter - cr ossed 
pr ogeni es from sel ec t ed Fl plants !Ir e now being grown but 
have not been pl ant0d long enough to develop cr eeping r oots . 
One of tho F pl nnt s was oxcavated to a depth of 6 f e;et . 
This plant st owed an above- ground sproad of 52" hlo years 
after pl anting . It s root system '/Jas strongly d8veloped 
both horizontnlly ",nd verticnlly and crown buds were found 
in gr ea t numbers c t dopths from 4" to 12" belo·" t he surf3ce . 
Occas i ollclly cro;;o buds wer e found a t a depth of 20" . I n 
addi t i on to the ~. fa lca ta crosses a number of pr ogeni es 
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resulting from cresses between 9riffi/ll ,and ,.sell3,c,t !,)d plants of 
!!" , slutinosa nr e being, groVin., Although only sct out l c. st 
yoar they now show uruni stak<;lblo, evidence :,of creeping :lnd 
YJ il'l undoubt edly serve c s , a further sourC" ,of pe r untel 
material. 

BrecidinB" m~thods : , Very morked differpnce~, in ,combining 
Dbili ty , hove been found be t ween differon,t alfelfa pl on ts for 
'bo'th s eed end fore ge yield. As ,n ,reEl\llt all Qreeding and 
selaction material is being progeny te~ted befor~ , synthotic 

combinc. tions a r e made . Compe~isonEl , n ro being mnde between 
cOffi[,lOrcia l hybrids produced by voget a tive propaga tion c.nd 
the simila r hybrids f r om selfed lined progeni e s . Studi e s 
a r e e lso being conducted on the effect, of selfed :.lnd sibbed 
seed on the yi eld of cOIlL'ncrcie l hybrids . A method of, pro
ducing isol~tion plots using c~ gu s end honey beos has been 
t ried out . ,Excellent sots of seod hnve boen obtc incd but 
the amount of s elfed or sibbod scad JJr" sent ,ha s not been 
determined. 

Dominion Exporiment nl Sta t i on , Sw ift Curr ent , Scs,k. 
D. H. Heinrichs, reporting 

'llie mcin 'ob jective of tho ::: l f~ lfa improvemont ~J ork ,a t t his 
Ste t i on ' is to develop e drough t r esistent , crooping roo tod 
ve rioty t hn t ' i s r osistc,nt to gra zing' [:nd v, i ll competo suc
cessfully wi th gr a sses whun seeded in mixture VJi th, tholl! " 
I n [,ddition , f a ir seed ,preduction is thought e ssenti :'.l s.o 
t~at the vari e ty i ,s comm0rc'i :::lly f'00sible . 

The origina l s (' l ect i pns f ,or t he broeding .JOrk we);'o mnde in 
1938 frol,n popule tions of' Ladck (/lledica go med i a ) nnd SiborillIl 
(Medice go f a lca t o) which survivod tho vcry dr y yecrs of 

' 1934 t o' 1938 . Desirable Ludak plcnts ;' i th c' t cndepey, to a 
spr eading crovm :lnd creeping root ed Sib orillIl plants, first 
observed iLl 1938, were solected for tho breodi pg ~iork . , . 
Sibilricn 'is 'lui te" re'Si'stent ·'t6 grazing ' or,"drylwd a'ceoid ing 
to pr evious tests but; it sh: tt,ers its El00d and i t i s im
possiblo to produce seed of' 'it on ' n commGrc~el, sc \llo. Only 
sover a l isole. t ed plot s of this spocios eie ' fowid' In'''tlio ' 
prntri a region e t pr e sont. ' 

In th'u breedirig work wider I.;y,. it is e. tt empted to combino 
desi r eble cha r :>ctoristics' of t he t r:o" specilj's by hybridi
za tion , ad sol oction . I n 1940 Rhizomn stOCk we s aiso 
. J • • 

used i n the brecdicg 'progr 2ffi and m9ro r ecently , crosse s 
have been m:>de be t w0Eln Renger and Siberian. Re sults to 
dn te indica t e tha t the choice of Ledak [lnd Siberian a s 
tho origi ne. l p~re~ts wa s t good one. 

-
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Breeding Methods 

Hybridi zing La.dclc Gnd Siber inn, growing the progeny nnd 
selecti ng the most de sirablc plants from t he, bo.st . combina tion. 
Several courses have been follov!sd 'Ji th the Fl. selections, 
they ar e: 

1 . Intercrossing non-rclntcd F pl ants. 
2 . Selfing F pl cnts . 1 
3 . Beckcrosst ng Fl plants to Lodak . 
4. Bnckcrossi ng Fl pl ants to Siberian . 

The progeny arc startod in tho gr eenhouso aud grown in 
3-foot spacings in the ficl e. . This spac ing eUm,s ample 
sp~cc for sproating of the" pl cnts Que e ctunl ~CQsurcmcnts 

of the sproad of each plcnt er e mc: de "l ith a. "protractor 
like" instrume:J. t . Det a iled r:otes e re t ,-,kon on other 
chcr acteristics, such c s typo of poe. , shc. tterillg r osistance , 
fore.ge va lue end flowor color. Further breeding work 
ontcils i ntorcrossing O:esir:·.ble wlrelatcd or J istantly 
role tu~ plonts end test the progeny for specific com
bi niag ability i n r eplice t eu test s (l c: ttice e.e s i gns are 
commonl y used ). hll pl :lllts c.r e stor t cd i n the greenhouse 
nnd cech pl ot consi sts of 12 plants spaced one foot apart 
in tho row , the r ows are three feat npart. !Lsoe. on r e
sults f r om such tests, thr ee t o five good combinors ~ro 

plan tee. in isolated plots , the plants a r c cloued to gi ve 
the desi r ed number of plants f or the isola ted plot~ i l:. 
attempt is made not to combi ne plants tha t vary greatl y 
for flower color . I t is thought · tha t a marker , such a s 
flovJCr color i n a new var i ety woul d be useful to the 
f armer . Only the ver y best ma t orial goos into tho so 
combinetions in ' Gcrly generations. MLtur i al, l oss· 
de sirabl e for cer t a i n cha r acters is improved furthcr in 
more ae.vanced gener a tions befor o bai ng i ncluded in any 
combinations. 

The seee. obta ince. f r om the isolatod plots is to serve 
for more ·extensive t osts such as , (1) persistenco under 
actunl ·gr azing , .(2) pprsi stence and yield under intensivE) 
Clippi ng , (3 ) hay yields. 

Thr ee types of ,i sol a t ed pl ets e r a i n usc by this· Sta tion ; 
(1) plots al ong the .!Lilroau Right- of- .I:lY . Theso pl ots 
a r e spaced at least one-~uarter of a mi l e f r om eoch other 
and. they ar e goneral ly f~fty feot long and ten . f ee t ·vl i de , 
(2 ) faTmer s ' gar dens, (3 ) :Oee cages . 

Although bacterial wilt is not a seriou~ pr oblem in e.e
stroying alfal fa stands on dr yl end in this r egi on , br eed
ing · fo r its r esistanco has beon incor por ated into tho 
br eee.i ng progrno several years age because of its 
i nter nat i onal significonce . .>11 select i ons ar c now 
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t es t ed for wilt resistance at the Dominion E;:;>erimcntal Sta
tion, Lothbridge , Alberta. Only the more resis tant line s 
a r e r etained for further, br oeding work. The selec tiens a r e 
also tested for crol'll} r ot r e si stance i n cooperation with 
the Dominion Lc.boratory- of Plant P .. thology, Ec..monton, 
:Uberta. 

Results and Discussion 

The creeping rooted habi t and so'ed sha ttering r esi stance 
are the two main characters wo are concorned' with in our 
breeding work aild Vie have a number of lines 'tha t possess 
these characters in combinat ien to a large degroe. No 
de t a ilod genetic studies of the inh ()ritance of these 
cha r ac ters have been ronde but' there is consi c:erable evi..;' 
denc e that it is r ather complicated . The croeping rooted 
habl t ' 'wou'ld appear to be a quant i t at ivo characteristic 
,with ,s'ovoral facters involved. Sha ttering resi s t ance may 
be slmply, inhe ri t ed , 'it does no t appoar to, be clos"ly linkod 
with pod ,type. Somo pl an ts V,ith doublo coilod pods have 
boen fourid 'to sha ttor , thoir soed liko tho S1 berian paren t, 
and , cenvers'ely > short' siCklb' peds quite oft on' hold their 
seed. ':"11 of oUr crc'o'ping 'r eo toG. 'li:ne5 trace 'back t o six 
~~,b0.rian pcr onts; Ther e: is alse evidenco tha t ' certain ' 
Lcdak pl ants combineG. much better f o'r this cha r acteristic 
th~ others . Tue crooping r ootodhab i t sho'~oc'. 'up in tho 
Fl ,e f cert£! i n crosses; ho,'lOvor; thore was considora'ble 
sogrega,tien, iri tho Fl progony. 'The eX-eqping r ootod 'plents 
of the hybrid m~.terial generally ~prenc:. much mere th!".n the 
creeping Sib{)]:;ian po r.ent o.nd in a e.di tion the root stnlks 

- . .. • '.. ',!. ,' • . . <,' • ,'.' . '. J: 
a r e conrser , resombling those,,of tho Ladak p,CIl;'ont mOFo , 
closely~ The creeping ro,ote::' pl cints , that ' are, ,b cii rig "s o'l ,octed 
very often sprenG. to cin extent ,t ha t 'tho di ame'i :or of 'pla,nts 
measur ,es fift'y- to sixty :inc,he,s 'in tj1c, )hird' y-car a ftor " " 

. • t " ., .' • .' . ' • ',' .. ~ : . ..., • . I,' . , 

plan,hng. These, plan~s .sproad by tr.L\e , rh~,?omes which IJ.ro 
foun';l ' t wo to t on bches bolow -th6'gr.ound' sUr~a,de. " ' 

Our mQ~t propUsing linGS heve ,been s el ected out of pregeny 
r Gsul ting ,f;rQm F,i piants 'bti.ckc r ossec. on Lo,dak . Seeel pJ;'e:
:: uc'tipn i n' , those ,li'no,; 'c:tosely app'roacl:\os tha t of tho Ladak 
par ent; Inter-cres's os er' .:eshnblo Fl ' i 'have ,yie lded ox
cel l on t creeping r ootoc. ma t erie l 'but a l a rge pr eportiori ' 
of the "proge!1Y ,gi ve v0r,y peor "se ed yiol c: s . , ,Bcckcrossing en 
Sibqria", ' hos ' ,proG.uced vary strongly cr6opi'ng' line's but ;thos e 
l),avll, te, bo iinproved 'for ' secc! shatt&:i'ing re~lstn:nco by 
cressing on Ledak': " I nbra,eel i'ng 'fer O:lq c;>r two goncr ctlons 
has b'ecri useful i n producing pl ants 'qui t 'e !loinQ"y,geu,s ,for, 
cr eoping rooted hcbit.' ' 

On "the ba sis ef 'r.C)sults" to c:a t o we beliEive thct sel ections 
made fr.o'm popule tibn$. of · sccbnd gancrat'ion ma t0ric.~ may DO 
intorcross,od e nd t 'estop. fer"combinin,g abiii ,~i in r o'pllca t ed 
tests. Three or f.our gOOd combil). er s even in' this ear ,ly 

\-r 

.. 
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gener e tion may well prove to bo n elesi r able synthetic. 
:,e e r e not so i nterested i n un ifo rmi t y of our now 
vnricty but nr o concer ned i n devel oping a vari ety with 
a high perc enta ge of creeping plants and a f nir seeel set. 
The brElcdi ng vlOrk conducted 3t this Stat ion ine ica tes t ha t 
this obj ec tive can be r eachod in rela tively early 
generat i ons . Close inbreodi ng does not s eem to be 
desirab l e and possibly should bc ovo i eed . 

The pelycross nursery hOG no t boen used in our clfelfa 
broe.iing work. It is felt thl:l t mor e r apid pr ogross cnn 
be made by hand crossing . and dotermining the spec ific 
combining ability of the s~lectecl pl nnts for the char ac
teristics desired 'wi thout first ::'oter mi ning gener a l com
binbg I:lbHi ty. 

ljjhon mc.king s €.: l octions, t ho brcoc.cr, i nvariably tonc. s to 
sc:l ect typos pl easi ng to the oyc , i. e . v i gor ous l Lafy 
forage types tha t come back quiclcl y af ter cutting. :.hen 
brLecl i ng f or drough t rosistenco tha t Vloulel be a partic
ularly clanger ous thing to ::'0 because ::r OUgh t r esistent 
plants often Gr e a b i t c1warfod >I i th small leaves (Siberian ) 
and they nr o slovi to come bt,ck a fter cutting . Ther efor e, 
i n early se l ec tio!ls, sl>lecting fo r succul en t growth '1s 
avoiC.eel anel the creepi ng r eotoc: habit is the chief ya r d
stick for mc.ki ng sele~tions . 

' >1e r equiro a l egumo thnt I'lill no t :: ie out Vlhon gr owing 
i n comput i t i on v; i th gr~!ss Cl-:':! subj ected to heavy gr~zing o 

High y.i cl d of the l egwnc i tS0lf , although c.esirable i s of 
seeoneary i mportance . Of first impert~neo i s its l ongovity 
one: tho s~bsequont m"-i ntonc.nco of soil fertil;' ty ane high 
yiel ::' of the gross soeeed i n mixtur~ ,/1 th t he alfalfa . 

COLOR.:..oO - Ken.lO th G. Brovill and Do Ro dar c1 r eporting ; 

Br oedi ng Progrum 

1. Meeker Baltic Mater na l Line Selec tion _ .Io .1940, 516 
pl ants were solec ted ~n;;· tran splant ~c; from a four yeer ol d 
staoel of Meeker Baltic. Open pollin::ltod seed VIOS collo(!tec. 
from 389 pl ants. Each of these 389 line$ (MLS-l) wer e 
testad for bacteric. l wilt. 110 lines conta i nuc; some r e
sistont pl ants. Open pollin~toc'. soed frem these MLS-l pl cnts 
was hc.r vested in 1944 • . In 1947 pl eats from 144 MLS-2 linos 
were inocula t ecl and r elle: f or wil t . The numb or of plants 
tested in oech line r anged from 6 t o 111, the aver age number ' 
of pl ::nts tested per line was ebout 40. 5 MLS- 2 line s shoVJod 
frem 20- 50% r osistance . 

The r esi stant pl c:nts Vlore t r acspl nnted on:: i n 1948 netes .,er e 
takun on l eD.fspot , mildow, and. vigor. Notes vl ill also be t ol(cn 
on s oee set this year. I t i s f elt we ::r e gett i ng a compl ex 
distinctly superior t o the ori gi nal vari e ty. For exampl e , 
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in ' the 1-947 \'l il t nursery ~ieeker B"-l t~c showed ne resi stanco . 
~ composite of tho open pollin~te2 soec ,horvested i n 1940 f rom 
tho s e l ected pc.~ ront pl.~nts sho·,we. no posistance " HovH:;vcr , 
,Colorado Fr. No . 80 , a compo si t e, of s ood harvested i n 1944 
from ·tho MLS-l plants ShOVlOd 23 porc en t resistanco and on 
over age gr een wt. of 182 g . rt " r distan showed, 7 !?c.rcent r o
s ist"-Dce· and 151 g . cV'e . 'lIt . , Ranger-Syn showec::. 20 perc en t 
r esistcnce and 128 g . ave'. gr oon 'wt ';' 

2. rt 'Cr distcn Ma ternal Lino Selection - I n 1940 it .-IUS coc i ded 
to , attempt to imp:c'o,,::> the seed sot ' of rtr. rc.i St " ll by mr, ternnl 
line sel ection. Ench gcnora H on vias t ested in the 'vlilt nursery 
in etn " ttompt ' t e maintnin the ,wilt resistan,co of the origina l 
vacriety . Tho project is i n tho sococ.d gon"r at i on (i'r.LS,-2 ). Sood 
set r 02,lings l ast ycC'. r inC. ic~to th" t we " ro maki ng som6 im
provemont in s uod setting . Thirty f'-,mili0S wore l :: r go enough 
for statistical analysis; of theso f:>milius, us i ng the r n ting 
1 good soed sot, 5 modium :lllC 9 poor, 17 f amilies wo r e 5 or 
botter etne 13 f::Jnilies '!lor o 6 or VlOr se . 

3. Inbred line s - '~o "1'0 mc. intc.illing a progr am of' isola ting 
supori @r inbrc~ linos • 

.. .. , ' 

Genetic Studi e s 

Flower col or - Cr osses involvi lig various wh i te flo·.'lurec plants 
were m,,-:lo . Tho Fl segr ogr atio;. v;oriec. Some Fl pr ogo;, i os wor o 
all white . Some segrogato,: f or purplo :lOci, whi te O:lC 0,1(; f'amily 
was all -purpl? L2st yoc,r tVlOlvo F", f "-milies f'rom !?ur!?l o F l' S 
\o'Joro rcQ.(:' for fl O"io~ cr color r T ·In overy c ~so thero "lC, S 0. sogrogution 
f or pur pl e cn.' whito . 'l\'Jertty- ui i6ht mor a F2 fC~!llili 0s will be 
r O:::G ', thi s yo"r. I n aC.c.itio(l pur !?lo pl a:lts of 9no F2 f amily 'lOr e 
selfed for reedi ng i n the F3 • 

Culture l Studi es 

Cul t ur o l stucies an" v~riGty testing hovo been ~ ontiii~od ; ' 

Il1iliO - 1<;,. R,. Klagesr'cporting . 

J8 do. not hove ony uO:f'ini tu clfclfo i mpr ovomunt pr ojects i n 
pr ogress. ' .. 0 hc vQ ', tono cons i d0r ,,-blo wor k Yli th ,t he us,,· Of D.D.T. 
i n t ho con-trol of lygus , and ' find ,' tha t 'our sood sotting is 
graa tly , improv:dd by tho u'se of' . t his mc·,tbrial. ' 

~., . :.. 

\4·i th r cg£!r c. to i ncr-ee.se of -r:.lfulf£! SGod I mcy sc..y th2t \lJ e have 
impor tecl , 'f'ound£\tion stoc,ks of' Buff'a l -o anc Ranger 2,l f a lf'a s. 'Our , 
'certi_fica tion worl~-, on ~lf[}lf'a is i ncreasing r api c l y which is 
pri= rily ",ue to the f a ct thc.t grovwr s er e obta ining good yields 
with t he use of D.D.T. i n connection vl i th seed production, 

! .' ... ;. , ... 
,. , 
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NEV.~ - O. F. Smith reporting. 

In Novada, bacterial wilt and the stem nematode seriously in
jure alfalfa . Bactarial v,il t is the mor e wieesprec.cl end de
st'ruc t ive but ",her e the stem nemat oc.cs nr e pre sont end 
environmental coneitions ar e favor~ble to t hei r eevel opment, 
thcy will kill a stane of alfalfa quicker t han bacterial v' ilt. 
Other diseases ar e present and a t times damage alfalfa but 
t hc se two nr e the most offective i n t hinning stands and 
r eeucing yields. 

lihere bacteria l wilt' seriously i n jures susc ep tible veriet ies 
i n three year s , the wilt resistan t varieti os , Ranger and 
Buffale , maintain full ' stends and high yiol C.s f or at lea st 
six years. Ho¥,ever, the se vari eties ar e susceptible to the 
stem nomatode and ar e not satisfactory f or ar eas where t his 
nematode i njures alfclfa. Since wilt is present whor ever 
the stem nematode occurs, our present obj ective is to Cevel op 
an alfe,lta v,h ich will be resisknt to bacteria l wil t and t he 
stem nematode, be a good seod producer , cuc. gi ve a hi gh yi eld 
of f or age . Nomastnn is highly r osistan t t o the stem Ilomatoclo, 
is quito resi stc.nt to bacterial .,ilt but it is no t a hi gh 
pr oduc er of f or age and sood . Some of our polycr oss pr ogoni os 
of solections from Nemastan c.r e gi vi ng high yiel C. s of fo r age , 
ar e highly r esistant to bacteria l .,ilt and stom nemc.toco, 
but some nr e not a s high in sced producti on as deSired. 

Insects 

If(; ar e coing no experiment c.l work on the encouragemont of 
boneficial, and the control of de trimental insects affecti ng 
alfalfa seed setting. However, \" 0 have f ound tha t dusting our 
seed plots with a 5 perc ent mixture ef D.D.T. to control i n
jurious insects , i ncreases our seed production. 

Nc.vada is not a h igh seed pr oducing sta t e but we are encouragi ng 
seed pr oducti on with every possible opportunity. 

NEl'- MEXICO - Glen Staten r eporting. 

Primary Objectives: R(.si stance t o bacterial wilt, a phids CUld 
,crown r "O t combinoe with tho usucl goal': ~,'-,I'onomic Ci,~.racters. 

Rosults: i;, fm' lines havo been isolated which shon promise. 
Consecu,ti'le inocula tions given ,fo r wilt in a ttempt to pick 
highly r esistan t plants. E~ch plant used f or br eedi ng mater
ial has 4 t o 5 inoculations behinC. it. Crown Rot 'must be 
given about as much consi cer at·i on as vl il t. 

Testing techniques: ~phids; 

progeny r ows in cold f r ame . 
to feed 50 to 90 days. 

open pollinated seed gr own i n 
Aphi ds intro C.uced anC. allowed 
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l'iilt: ,.ppnrentlyaphi d tolerllnt lines, .and ·selected' plllnts, '. 
t r ansferred to wilt nursery in field . Usual inoculation 
techniquo ' at ~ransplanting time . ' Further . inoculations mode, 
by' spli tt'lng l a r ge stems n()nr crown end insorting \'led of , ab.,. 
sorbent cotton after dipping into bacterial ' suspension . '. 
Technique, appoars qui to effec.tivc .• ·, Field ·info.ct~,oll depomled 
up fo r crown r ot · resi stcnce. 

Encouragement of beneficicl insects! Bottles buried ~n terrace 
bank to provide nosting places for wile! socia l or se~-s9cinl 
beus which trip f l mlCrs. Resul ts to (,ato: complete negative • 

. ' . 
. " ". ,I. 

ALFALFA SEED DIS'IRlBUTION PROBl.J!.MS 
. AS :Pm-UENIJEr? 'BY PRODUCTION . 

, . 

J . H. ·"ithey· of tb'e ·Northrup , King Se.e·d Company 

Mr . ,.i they "said in partl: '''llie 'commercial distribution ,of al
falfa in the ' Uni ted States 'is "somewhere between 50 , 000 ,.000 . 
pounds and 60 , 000 , 0'00 po·unds . ' I suspect that 30 per cent or 
40 percent of the ac r eage ·sJl.ould be planted ',lith defini t .e 
disease 're'sistruit strains . ·;.i thout question, all · seed produc
tion acreages should be gradually·' replaced wi til. improved 
var iet i es . Tire probl em is to have enough foundation stocks 
available fo r replacing production a cres and vwrking out some 
pr ogram of getting alfalfa seed growers to grow the improved 
strains havi ng in nl i nd that there is a very definite limitation 
on the pric,e premium .the consuming farmer '11ill pay. 

The pr o'bl em is not so complica t ed but ,i t can never be worked 
out wi til. "th'e 'individual 'states ;wrking alone . On the state 
basis the production Seed stocks are scattered to a 1arge num
ber of .small growers , many of ,~hom have no ability Or desire to 
grow seed; The problem can be whipped , bu t it won't be until 
i t is approached as a 'national agr icultural problem . " 

Mr . ;.ithey urged that the State Experiment Station support the 
National Foundat i on Seed Stocks program, and pointed .out the 
need of getting vo:CUJile production in order that all may benefit. 
He assur ed the group' the interest of the Seed Trade as a whol e , 
not merely for themselves , as he did not expect any free 
" lunches '" in tho Air-alfa Pr ogram, but that all would work ' to.! 
ward a common goal: The member s ' of the 'Alfalfa 'Conference ' , 
gr aa tly 'i:i.'ppr eciated ·til.e ti'mE! and effor t ·ivlr. :11 they spent in 
attending the moeting and aisc<.tssing ~hese problem,S • 

...... 
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HISTORY AND DEVELOalENT OF 'IHE POLYCROSS TE<TtlN I ",u"E 
IN ALFALFA BREEDING 

H. M. Tysda l 

In 1928 a cooperat ive alfalfa breeding pr ogram was undertaken 
a t Lincoln, Nebr aska primurily to obtoin r es i s t ance to the 
bacteria l wilt disease . As a part of the program selfed lines 
wer e obtained from sel ected plOlltS. Some of these linos Vier a 
inbred up to six gener a tions. As is now well known, the l ines 
r apidly declined in vigor upon selfing . A f ew selfed line s ap
pear ed to hold their vigor f r om one to two gener a tions, but 
eventually ell showed gr eat r eduction. In somo casos so gr oat 
was tho reduction tha t aft or feur or fivo gener a tions of self
i ng difficulty was encounter ed in propagating th~ lines f rom 
soed . This method of a ttack Vle s a natural result of the 
phonomona l success corn broudElrs Vloru obte ining by tho use of 
selfed lines in corn. It ':Jos soon obvious tha t solfed lines 
in · themselve s lj;or o not the answor f or commercial production . 

Crosse s we r e made l:etvJO on these i nbrod lines "' i th vc.rying 
r esul ts. In somo cases vory vi gor ous F 1 hybrids were ob
t ained , ",hi ,l e in other s the vigor "res only medi ocre. 'ilio 
over ago yi eld of all the hybrids vm s proc t icolly the same as 
the opon- pollina t ed varioL es . The difficulty 1'1aS tha t 
cven if a desirablo hybrid VJOS obta ined frem a givon cross , 
thor e, seemed to bo no pr actica l way of pr oducing such a 
hybrid in ~uantity , because of the low yi eld of seed nnd 
poor vogektive gro'llth of t1'!e i nbr ed lines . Ivioreover, tho 
hybrids t!lOmsolves usu<l lly had somo Shor t - comings oven 
though they "ler e hi ghl y vi gor ous • 

.• hile thoro "pponr ed to bo sover al ways in which theso 
inbred lines could be used, it soomed possiblo this crop 
might l ond i tself t o a slightly di ffo r en t appr oach than 
corn. 

In discussing these things ",ith Dr. T. A. Ki e sselboch , who 
Vlas extromely helpful in wor king out such probloms ; ther o 
scomod to bo t wo i mportOllt consider a tion s involvod r el at ing 
to the use of inbr od lines vs . non-inbrod plants . The fi rst 
f undamenkl differ onc e bot vJOon cor n and nlfolfo is tha t in 
corn it is no c es~ry to hovo inbred lines in ordor to por
petuc.to tho geno t ypos which have been found to pr oduce 
desirable hybrids . In alfalfa this i s not the case bocause 
c. given genotype CQU be i ncr eased indefinitely by the use of 
vegetative proPQgation. Tho second point was not c; s r sadily 
demonstrabl e , but ovi donco is occumulc.t i ng thc. t is thooroti
cnlly sound. This point is ',)hether a cross betl.e"m inbr ed 
lines is mor e vigorous then a cross botwoen non-inbred plants. 
It scems cle,':! r th::c t gi vEln the proper genotype just as high a 
yiolding Fl COll bo obtc.i ned between two open poliin:ltod pl ants 
as between t wo selfed lined . 
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If the se tl'lO points :::re ~ccepted , t hen ill of the ~dv"nt "iges of 
using non- reduced populotions con be inirriedio tely ut'ilized in the 
sel ect i on program . La r ger numbers of plant.s can be combed 
through for the desired cha r actors. If it becomes necessory 
to utilize i nbreedi ng to stabi l ize certcin characters, this is 
not ruled out .. · but by rocro 'ssing or n:::tur:::l hybridization , the 
vi gor could be r ogained boforo fi9-al select i on is modo . 

One of t he chi oi' problems in setting-up ' such e breeding program 
"e s t ho mothod of testing these i nd i vidual plants , and hOVl they 
should be usee. eventunlly i n th'o production of the commercial 
crop. It seemed obvious that · such determina tions <'.S disoase 
resistnnce could be made to a cOllsi te r nblo ext ent on the pl nnts 
thomselvos, " i ncluding their vegetative cuttings. It 'I<lS also 
r eolized , however , thot t her e would be i ilher en t ' quoli t i es i n 
the pl on t Vlhich 'llould not be obvious f r om tho pl ant .itself. 
This seemod to be p:::.rticulorly t rue vl ith r espect to tho combin-
ing "bility of the plnnts, lie wor o convi nc od th:lt i Ii or der to 
mako =ximum improvement ir. ';"l f a lf;:, it vms necessary to incor
por:::. te combining c.bili ty, as ','iCll o: s other dosir ublc characteri stics 
i n the eventuc l pr oduct, 

At that time the top crossing tes't ' i n corn Vir,S becoming vlell 
ostablish0d , but i t did not soom fea sible to opply thG same 
techniques i n alfGlfe. , bJcause of the differ ence i n flowering 
hobit . As a result of a numb er of s tudi es , the so- c:llled. poly- . 
cross test vms founi to givo ('. sa tisfactory test of the com
bini ng abil i ty of thq individu:ll pl ents t hemselves, as viell e. s 
:l t est en many other ' chc r acteristics . The term polycross vms 
usod beca use cny gi ven clone mi ght bo cror;sed .) i th n l ar ge nU!ll
ber of pollen p~rents , end te difforenti~ to it from tho top- cross 
becau se there !Il:ly " lso be some sel t i ng , dopending upon tho sulf
ferti l ity of the clone . Tho pri nc iple of tho polycross i s to 
hevo ollch clone poll i na ted by appr oximctely t he s:une pollen 
sources r epr esented by Il r anc omized pollination f rom other 
cl ones groVln in the same plot. In pr ectice a s mony a s 50 or 
60 selected clo:1es con ,be prop(lgated. to gi ve a s mi:ny plants as 
c esired for r eplication a nd to . obta in the cmount of polycross . 
seed which is r equired for testing . Perhaps more clones could 
bo used , but i n pr actic e ~t ,"ould . s oom ,desirnble to elimi nute · 
the plants by many other char acters befor e.· entering in the 
polycross, end 'ellUs only e r el a tively few ,highly sel act od plents 
need bo put in this 'tes.t. 'Suv;er a l ':repUcations Vlitn di fferent 
arrengements i n each a r e noce ssery to obtain SQ.t i .sfa c tory. r ondo!1l 
samples of pollon sourc.es • . It' i s al.so , c.e·s~rabl<;_ that the bloom
ing perioe: come n.t about the srune .time. Tho !leod is. hnrvested, 
frem euch clone : separat ply~. , 

Evidence is a ccumul2ti i: g ' tha t 0 gr eat many desir ab l e cha r acteristics 
can be se locted for in' 1;he ' 'ul c:1ts thoms elve s . T.nus, the p01ycr oss 
test neod be ut,iUzed only in the final ' stages .·Of selection •. 
At this s t age t h e method offers the opportunity. t e obtain . us 
much seed as r equired for the necessary tests , some t hing which 
hns been a r ee l pr oblem not only i n clfalfll, but r.'.nny other 
forage crops , 

, 
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Coj.ncident wi th th0 development of tho po:lyc,ross, i clo.e was, tpe 
fil!~i,ng ,thn t und~r, ria t u,r al , open pol ,line t ed ,condi ti.ons p:r;pgejlY" 
of pla jlts 'l ,ow ,in s,elf-fe;rtili,ty- yiolded h i gher th:£l!l those f r om, 
highl y ,seJJ'- fe:r;t,i1q .. plants . , This fitted i n woll, ,"i,:th ,the 
theol'Y , a!l,d use o,f the polycross pl an· b,eeauE;o ,:thil3 , tost; wO,uljl " 
e,uto~ tically t eke the ::unO\lIlt o;C sel,finK into, cpn:s~c.eration 
th,:r;ough t.tw vigor , of pr ,ogcny, from any, g ivJm, clono . 

'. w J .• n .". ' " I 

The seed produced in. the polycross nursery, is subjected to 
thor ough t osti ng prefer ably in difforent r egions i n or~cr , to, 
determine the 'i,nhereht disco'se r Cllis t nnc\J" ad'opt o.t ion , 'l ongo- , 
vity , .. pr epotency an\l cOPlb~'.ri ing i:lbiil ty of t he indi vidual cionos . 
A~ .. shown ' i n a r e'cpn't paper by Mr . Cr nndii)'l cn(l mys,olf , tho 
polycr-oss' test appoars to succossfully 'sel cqt' hi gh' comb i ning 
and de sirabl e c l ohes . . :' . '" . 

' At. t ho pr esent ,tiJne there t,ppoa r s to 0. 0 ' 'a t ' lonsb t\~O \~ays to 
' pr ocoed afte r h i gh- comb i ni ng clones of superior c.isease 

resistcnce a r e sol octed . Ori ginally i t 'was sugge sted thc t 
the clone s with 1,0\,/ solf-fertiltty coulc. 0. 0 plnnted in al 
ternnte rowS of tor ' hc:vi ng"beGn veget a tl1rol y p'r opcgatod t o 
produco s i nglo , or perhaps c1.oubl o cr osses . It i s my 
opinion thct a sir.gl o cr oss pro~uc ec. in t h io nannor will produce 
th" maximwn i n a lfalfa improvement . I 't i s Cl:.mi tteJ. thc t tho 
product i on of such c singl e cross hyb ric." ,"oul d be a li ttlo 
mor e expensive . It should , therefor e , be un~or :tckon c ow~ericolly 

only if spocia lly te s i r oble hybrits er o pro~uc ed . A vi gor ous 
singlo cross which woul c conSistently reproC:uce a str ong 
:ctlizomn tous he,b i t , fo r ex',mplo , might be worth using os 0 

single c r oss . I c,oubt if 'lie hCVG , t pros<.nt such c sin.gl e 
cross. In tho moant imu, howovor , .:J.Il c.ltorno tiv6 nppccr s to 
be promising . Tests have shown thct whon four or f'ive h i gh
combining clones e r e vegetc t i vely i nc r eos;::C: nnd pl cnted to
ge ther in Cll i sol Cl tion bl ock, their pr ogeny 'ccn bO ' eicpected : 
to r ofloc t ' t l'lc h i gh combining obili ty of tho clon~6. Moro~ver, 
the pr ogeriy', from ,the s eeC: , i:1 'othor wor ds, a socone gene r otion 
from tho ' clene s continues to exhibit within 0 ve ry ncrrow ' 
perc ontago the original h i gh yield. This ' appear s t o ~nc.icate 
that a synthetic variot y proc1ucc~ by compositing '4 "or 5 :h i gh 
combining 'c l onos will result i n a hi&~ly superior veriety. 
In oc.di tion , '~hen , such high-combining desirabl e clono s or o ' 
once s elect ad , . they themselvo,s can bo improvod by C ba ck 
cr oslli-ng program to cdc r esistt:l nce whi ch they do ' c o't havo 
t o other. :!iseases . It mey be worth whi'le 't o cons i c.er this 
oppreoch 'f or the futuro i mpro:vement pro'gr ::un - 'as ' w&ll a s ob'
t oining entirol y new m,: te:r:ia l. 

I ~ i s inter est i ng t o nO,t e tha t in r ecent ':pr ogr o"is 1'01' brecdi-ng 
fqr: l enf spot resi st~.nc.e t her,c hcve bean two appr oachas to tho 
pr oblom . At one ,stat i on selecte.d pl ants h,avo bQen solfsd to, 
obtain r eSistance, o t another , la~Ber populat i ons hove been 
selected f or r esistance with octua lly less 100.01' i nvol voc. end 
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as f ar as cen be observed both have been equally successful in 
obtaining r esistant plants. Mor eover, the selfed plants cannot 
bo used as eff ectively as non-inbred plants i n hybrids or 
Synth0t ics beca use of l ci ck of ·vi gor. Naturally, wher e the 
char Qctor is ent iroly · l ccking in t he conunercia l vnrioty or 
sel ected strain, it would bo necosscry t o mako tho r Gquired 
crosses and then sel ect in t he segregating population. Highly 
sel octed, (Usee.so r esistent plants of l ow self-fortility tha t 
prove t o b0 high- combining in the polycross test ar e excellent 
ma t eriel for hybrids or synthetics. It may bo desirabl e t o 
study specifiC combining (\hili ty betvJeen the clones \~hich ar0 
pr omising fo r a synthetic. '!hi s undoubtedly VJ ill be e.esirablo 
for mnximum improvement. On ~ tho other hand , f r om preliminary 
obser vat i ons , gener al combining ability appears t o play en im
portant r olo in · alfalfa r elativ01y more t han spocific combining 
ability, providing unr ol atoc material i s useL , nne tho polycross 
test appoars to give a good measure of gener a l combining ability, 
e.s well as many othor characteri stics of tho clono. 

COMMENTS ON POLYCROSS TESTING 

R. A. Brink 

:thon th0 :;cno froquoncy for a cosired char "c tor i s very l ow in 
e. popula tion, e . g ., fo r bacterial wilt r esistance in conunercial 
Cossack alfalfa , mQSS methods of 01iminat ing unwant0d gone types 
ar c necessary· t o accumula t o s i gnificant numbers of pl ants worthy 
of more intensive evnluc: ti on. E,;l?"rienco at the ui sconsin Sta
tion wi th artificial inoculation f or becterinl wilt of conunorcial 
Copsack soodlings versus the testing of survivors in old, 
na ture.Ll.y infested and severely eopl etod fi elds of this vari oty 
has Lemonstratetl thG ac.ventage of the le.tter pr ocilduro. Pre
sumably t he same advantage holds i n us i ng survivors from old 
fields in r a i sing the frequGncy of genes conditioning "'w.rdi
ness" us ','011. Cloning (replicc.tion of the indi vi c.ual) pr o

·vi ce s an effocti ve me~~s of evalua ting all chc.r acteristics of 
the plant which ar e inheritod ae.d i t ively. rheorotically, thG 
only i nf ormation whi ch tho polycross t est can ad~ t o tha t from 
clonal trials r elatos to noa- additive char c.ctcrs. Since yield 
potontial is non-additivo i n part tho polycr oss test is on 
essontic.l step in solooting f or i ncrea sed productivity. Clon
i ng is · expeasive and henco con be usee. effi ciontly only on 
popul~ tions containing a rela tively high proportion of d0sir
ab10 inci vi dua+s . This fact pOints to the importance of 
eff.ective mass met hods of Cllimiaat ing undesirable pl ants pre
cediag clonal pr opagat i on oad t esting. Onco clones ere es
t ablished the opportunity for evalua ting tho genotypes I'lhich 
they represent is gr eatly expanded by the polycross technique. 
The variety and extent of t he testing which mny then be under
t aken f or both additive and non-additive characters is limited 
only by the seed supply. 
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Th (; bottl enec!c i n current breuc!inB procedure, i s ::m i nsuf fic i on t 
:rQllgc of sc r eeni ng technique s ,Ihi ch m::!y be efficiently applied 
to mass , cl onal and po l ycr oss popul a t i ons, Much fur thur r e
se~, rch on the b i ol ogy of 'a l f a lfa is neeC-ee to overcomE> thi s 
l i mi t a t i on . R<;ect i on t o t he bacteri a l '~ il t or g:ln i sm lUey neVi 
be confi Lently me:! surod c.r tifically thanks to tile thorough 
unc:.erstcneing of the wilt " i soa sB ' Ihi ch F , R. J01:0S ' v>a r k has 
e ffor':'ed. . Thi s shoVJS Ylhct c~n be c Chi e vcd cne. i s illustr:'.t i ve 
of Q cl2.sS of work v~h ich i s 1:n neod of str onger cnCOUrc.g£llTICn t . 
TIler e is growi ng 'r ecogni t i on of t he fact that there e r e cri t i
cal f c c t or s ot hcr th<:n bactericl wilt Vlh i ch a ffoct porsi stc lCo 
end pr oduc t i vity of a l f ::!l f n i n some ar ous nn:l tha t too li ttl e 
is knoVin about these phonom8ne to enable tho br oudor to Goal 
v,ith t horn effoc ti vel y . .. i n te r i nj ury i n the nor thern nne 
ccntrnl ~lfalfa Ur00 i s nn exampl o . Tho ncturc ~nd sequence 
of tho chnnges occurring' i n t he wi nt or i nj ured pl ant unc.er e 
gi ven set of circumst-,nces r emai n L r gol y obscuro . Tho r e
spect i vo r ol es of physical f~ctor s nne pcthogonic organi sms 
a r o s till to be wo rkcc; out , So l ong os the lIVl j or ol ements in
vol ved :'! r e not ullo,orst ood , any nr t i f i ci::!l mothoG. of screeni ng 
for winter har :". inoss ::!c," pte;i to tho he:ldling of l :.:rge mnoWlt s 
of br eeding 'material oncountors the r i sk of givi ng mi slcledi ng 
r esul t s . !iinter inj ury is bu t on& of severnl fec t or s which 
might be mentionoe poi nt ing to tho nea~ f or eXpCliGec! rose~rch 

eff or t in the inter ests of 0. conti nuo usly proGuct i vo br eedi ng 
pr ogrrun . 

DISCUSSION FOIJ.,O .. I NG POLYCROSS PAPER 

Grc,ndfiold : In tho c iscussi,on s::>mo h<1vO inGi ea tec. th:1 t the 
pol ycr bss my be en expensive VW.y to ob tnin tho c~csiroc. i n
f or ma tion on comb i ning ::!b ility , ' Our r e sults inGico. te th<1 t the 
polycr oss pr ogeny t ~sts moo. sure much more t hen the combining 
ubility . Such chnr::lc t or istics as :1 is6ase rosistcnce nne. 
ac.eptetion cnn 0150 be measured , Gn': th i s metho!! allo"ls us t o 
tost these cha r o.cteristics in more pl a ces beca use we can r ec.C, ily 
ob t c in as much sco~ ~ s nec8ssery . 

Myer s: I t is my opini on thn t the polycross is a big step 
f or Vier cl , not only i n <11falfa br cec.ing , but i n other f orc.go 
crops . The prinC i ple Can bo appl i ed to str<: i hs as vJell ~.s 
cl ones . I t :".eu s not precluue tile use of inbreed i nc wher o 
deSir able , or mnking spec i f i c, crosses to obtei n the dosir ed 
geno types . I n these cr ops whero it ha s alwnys been t he 
pr oblem to ge t enough s eed , this mothod gi ves us tha t Cpportun1ty , 

Crandall: Rather t han str ess i ng t he expense of the polycross 
procedure , I th i nk ,'Ie should emphasize i ts 0conomy , I t i s 
r el et i 'Tely easy to obtai n t he de sired seed i n one i solc. t i on 
bl ock as cen be done with this system. 
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Tys~Ql : - Soma ment i on has been mn~e of the desirabil i ty of mor e 
func."mentnl ,'Jerk : I 'lui te agr€>e .. j.t the scme time i t is very 
evi dent thnt tner'o· is a c rying L:lOOC. for n9\~ cnc! "better 'ndapted 
a lf'1 lfes . I t . i s OUI: ciuty to "Pl;'o t uco these for the Amor ican 
grower ::ts soon a s possible ::lUd '~e c(lnno t wn i t wltil a l l the 
fundrunen t nl problems ar c sol -ved to got them. On t he other hanel , 
thorv i s a l a r ge- cmount of flLtl~cnieIltel Vlor k be ing donQ no,), 
in cytogene-tics, seael production, £4"lG di sec se . I entirel y 
a gree thct there shoul d be mor e i f pos sibl e - t he two must go 
together. 

sm~I":.RY ST...TEhlENT PREl'.,RED FOR 'IHE REPORT OF 
'lHE ELEVEN'lH .:.LFnLF" IMPROVEMEN~ CONFERENCE 

CY'lDGENET-ICS OF • .LFi.LFA 

Sanfor d S . • ~twoocl aue. Pl'_ul Grun 
Cor noll Uni vers i ty 

Thi s r evi ew poper swruncrized tho cytogonetic li-ter ntu.ro f or 
elfalfa , e specia lly ~ s it r eletes t o (l) t ho ovoluti onory 
concepts of the ganus Modi cngo nnel (2 ) the genetic princ i ples 
fun::'runont~l to brucc.ing of e lfo.lfa. . ~. mimcogr nphc(! sU11llI1.::!ry ) 
inc l uC: i ng tebles of (l ) t ho me, j or contrasting cha r ccters of 
severa l Me,: i cngo spc:c i es, (2) evol ut i on of the Cenospec i es , 
M. sat i va , f r om Si nsknya (1 940 ), (3 ) mcjor char a cteri stics 
di fferont i a t ing wi l d nnd cult i voted a l f a l fn s , from Si n skayn 
(1940 ), (4 ) i nterspecific cr osses , and (5 ) n review of genet i C 
studies , t ogother with a list of t he 118 r e f er ences i ncluc:ed , 
was di stributee: ~ t t he Confer enco . Extr e copi es of t~lis nii-meo
graph ?or e " va i l eblo from the cuthor s u pon request . 

Some or -the most i mportent conelusi ons c:cr i ved i n thi s peper 
~:wrc c s f ollows : 

1. M. sa tiva enG the species c_losoly r elatod to i t ar e not 
~ i stinct taxonomic~lly . From a bree~ing standpo i nt , how
over, this r onge of f or ms appo<:rs t o offe r -~ potont i Ql - __ . 
s ource of ,h ybric;_ vigor ane: specific cJ::oractor s t hcc t mi ght 
a~d much to common a l falfa . 

2. 'lVlO theor i e s hevo b(;en f or mul"tee: t o eccount f or t he 
ori gi n of M.. SativQ, Tr~but ' s (19l7 ) theory consi ~:ered 
!iI. sc_ti vn to be Co hybri d pr oG.uct of M.. gaotul Q nnd _ 
M. f~lceta . Tho evidence for such a c:orivat i on i s limited , 
however, "ud c r it i c i sm of i t i s f oune: in tho f Qct t~~t Ufer 
(1933) obtai neC. no sa ti va-likG segrogat es f r om stich -a C1'0 8 8 , 

e s ")011 a s t he f act t hc.t thb c' istributions of the s upposed 
per ents e:o not ovorl ap . Tho mor e recent thoory of Sinskaya 
(1940 ) suggests th~ t most of t hG se closely rel~ted f or ms 
wor o Ger i vod f r om M. homicycl a . The ovi dence is ba sed on 
the continuous n~ tural va r i et i on from ono fo r m t o tho next. 

r 
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3. ,;'pparently a.s a r esuH of the. cultiva tion of c.lfe.lfa f or 
muny centuries ,. fun0.amontal C:iffe r ence s heve evolved be
tween tho wild aljd culti va ted types . Many of the agro
nomically desirable chnracter s , 110\'lIOVer, nre not typica l 
of the wilc; f arms. 

4 . The existence of self-st .. r ili ty , \'lhich mny bO) conce i tior:ed 
i n l~rge part by somatopl a stic steri lity , ~ppeors t o have 
been [ill impor tant f actor i n the ease with v,h i ch adaptive 
mixing t eak plc ce one gove rise t o this a rray of f orms , 
among 1lhich M.. s2t iva may Gxist cnly r a r ely i n pure f orm. 

5. Evidence from chromosome numbers has no t been gr eatl y 
hel pful in problems of ol f clfo evolution . Only C.iploi d 
(2n=16) and t etr apl oi d (2n=32 ) i orm.s are !<:nOl'Jn • . ;,ith i n 
some species only c.iploi :i s or e Imown , vl i t h in s ome , both 
diploi ds and t etr opl oi ds cOxist , one. wi thi n s ome :mly 
tetrc.pl o i ds ere kn ovm. 

6. Studies of meiot i c pa i ring ho.,,,, i nd ica tec. a l ow multi -lol ent 
frequency 'il i t h the mos t froquent type of pairing bei ng 
16 bi vulents. DisturboC'. onllphos os , adeuploics , cne abortive 
pollen hove been f ound in most mf'.t eri r..l. 

7. The 4n hyllriels f r om Iii. f olc3tc x M.. s 'lti va stuGi cQ by 
Ledi nghwn (1940 ) ::en:: t he ;:ox;:,ploi c. s (2n=48 ) stu,c i eG by 
Julen (1944 ) su"gest t h' t tho t;K' M.. sC. tiva :,cnomes C! r e 
ver y similor so t h :: t the species mi Gh t be c onsi:Cerwc. mos t ly 
an a utoplOi d . 

8. In a ll 34 genetic studies (i:lClu':' i ng 22 chor c,cters ) :'Jher e 
an i n t er prot at i on he,s oee,l sugg"stod , only ~isomic r a tios 
have been pr opo sec'. ':[';.ois suggests thc. t (1 )" " llopl oi dy 
may be the ba sis of M. sa tiva vvolut i on ane (2) r elat ively 
s i mple r atios may be Qxpcctec. fo r many char acters of 
pr act i cal inter es t to br eater s . 

9. Somo genet ic r a t i os c r u suggo stivo of tetrasomic i nhori
to.nee , but n,? exampl e ! J.OlJJ ex i sts the. t can be i nturpretocl 
only en 8 tetra somic i nst ead of on e i ther bas i s . 

10. '-.lthough many characters heve b"en stu,ei ee i n alfalfa , 
only e small sampl " of the gor:.e tic vari ab ili t y i n the 
genus has bE;cn stu{l'ied i:lten s i vely, s o thc t f ur ther 
stu2i e s , p~rticulorly cf interspec i f ic ' hybries cnd of 
in~reds , shculc. be fruitful in ob t a i ning more useful 
mutants . 

11. Tl:e sterilities afton me t i n genetic stuL'. ies Ct!ll be 
Circumvented by cll:! lyzi cg F 1 pl on ts s epCl r c toly , i n
steae. of vm i ting f or homozygous pa r on ts und' by using 
cri tical bockcrosses , obte i nod by hunc.- pollinn ti on , 
r a ther th~~ F~ and F o _0nornt i ons. w . 
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12. Vege t ::: tive cuttings mi gll t c,lso be used , ospec i ally in 
s'tuc.i e s of physi ol ogica l chur cc ters, t o estimE. t e mora 
a ccurc t ely the heri t abla v:' ri!lnce. 

13. No r eady expl ene ti on is appe r ont a t pr usent f or t he, 
a pparen t contrediction of cytol ogica l un::' Gene tica l 
ev i dence on alfe lfe evolution . 

I." . M. Myers 

I. Gener a l Principles 

1. 

2 . 

3 . 

4 . 

Give character 0 name suggo~t~ye of one· of i ts ch i ef 
a ttribute s . 
;"ssi gn a s 'a symbol. t he i n i tie l l etter of t he nrune of 
t he char ac ter plus , if llocess~ry, some other appropric t e 
l e tter. Use capi tal first l e tte r or f to dos i gaa te 
the <1ominan t condition , 
Give pheno typically s i mila r cha r ac t e r s the same namo 
and .:l iffercntia t e by subscript nWllbers. 
Give a llelic series n co~~on basi s symbol , and differ 
entia te allel 0£ by superscrip t ' l e tters. 

These principl e s '/J er e outlined by EmQr so;l , Bee0.1e ane, Frasi er 
f or their maize summary . L::1 t er they Vler e oeopted by Robert son , 
"iebe ruld I mmel' f or lx,rley, ane by the Crops Division, a. S. "'" 
Commi ttee on "Nomencl a t ure f or Genetic Fac t or s in \,hoa t. " 

II . Some Difficultie s 'Il i t h the System : 

1. In mnize , yellow seeelings hove been called "yellow 
green, " "aurea ," "xantha. ,1t Itluteus ,." and "virosc ent." 
In somo ca ses , cho.ro.ctor s un8.er d. ifferent namas have 
been pr ovel t o be i den'tic :) l ', fo r exampl e; , yellow 
green-2 and virescent - 14, 

2 . Differ en t wer kers mey l'e scribe chnr o.ct ers tha t a r e 
.phenotypi cally t ho same . Only cr ossing t e st s will 

<1e t ermino whet her t ho t wo char acters Qr e ceOle i tioned 
by t he Some or 'di f f er en t genes. Thu char acter <1e 
scribe<1 secend mi gh t be' given the symbe l x-l or x- 2 . 
If it i s c" llo<1 x-I t'.nl l a t e r pr oves to be n <1iffe r ont 
gene the r ecor ds will be confused . On the, oU.er 
h=d , ,H' it i s cnlied x- 2 ::cnd i s l a t er pr oved t o be , 
t he seme a s x-I, e ,cerrection wi l l be nece ssnr y . 

Published elat a r emain published f or a l ong time • . It w'oul d seem 
pref e r nble , whenever a che r acter r esembling phenotypically en 
a lready r ece r ded one is de s'cribee. , t o a ssi gn only t he l ett er 
symbol. Subsequently, a number wo ul d be a<1de<1 Ylhen the r el c tion
ship ha s been clarified by 'genet ic t ests. 

.. 
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III. Pr esGr vation of Gonotic Char ac t or s . 

1. Genet i c char acter s a r e often l ost. 

a . The ori gi na+ inves t igator .,. havi ng sa tisfi od h i s 
needs , di scont i nue s h i s wor k 'N i th t he charac ter. 
n. pr o&!,am, Vi i th limi ted fac ilities , often becomes 
over cr owded vii th mater ial th2t must be saved but 
i s not currently usefuL Somet h i ng must be 
discar ded . 

b . Tho or i gi na l i nve s tigator moves to anot h0r job . 
Hi s r esea rch pr ogr am and m~, ter i ::t l s " re taken ovor 
by Q. nevI moll vlho has i deo. s of hi S ovm . 

2. Even of t or e gene he s been l ost , its r.~e r emains 
on tho r ecords . 

3 . Ther e i s needed e cen t r a l depos i tor y f or gone t i c 
char a c t er s in alfalfe , such as Dr. Emer son oper atpd 
for so many years f or tho cor n gene tic i sts . 

SOME ;.GRQNOMI C :F':.CTORS ,.FFECTING , .LF, .LF.~ PRODUCTI ON 
IN 'lliE HUMID REGION 

by Rober t B. Cerr 

I n t he U. S . D. rl. . Yuar boolc of 1941 , "Clim'lto end Man" , Dr . 
O. S . "'-amodt mae.e the foll o"li ng sta t ements r egar d i ng a lfE-lfn : 

" '!he lvide di stribution of '11fa l f 3 i n the wor l d i:lc:ice tes a 
r emer kable ~daptability to ve r i ous cli ma tes ene. SOi ls . Though 
t he c r op r equires cons i J.c r cbl o moi sture to pr oduc<s pr of i t '1ble 
yi el ds , it does best in Q r olativol y 6.ry cl i mc te vlhor o victor 
i s a va ilebl e f or i rri gation . It I"lill sur vive e. l ong peri od 
of drought , but i s not pr oductive u:lder such coadi tioas . ,~

f a l fa i s not so vwll ~dnptod to a humi C. clim:.! to , por t l y 
because aciu soils a r e ~ovclopod under heavy pr eC i p i tat i on 
cad par tly because di seases a r c most cestructive in humi d 
regi ons ." 

The l a st sentence of thi s quota tioa , br iefly but offecti vely , 
descr ibes CJ. problt)ffi thc.t hcs confr ol:tec. tho rcsca.r ch workers 
i n alfalfa in the humi e. r egi on f or some timo er:d t o Le te 
challenges us to a horcul ean task. :iith tho gr ovli ng i Dter est 
i n the dairy ene. beef' cattl o i r.dustr y , alfalfa can pl " y na 
import~.t r ol o i n the agr i cul t ural program of this rogi on 
ane.. in the economy no t only of t he f o.r mor s but of a l arge 
sector of the enhr e populati on . 

~s the o.lfalfa pr ob l ems of ot her 2r aas of the humid r egi on 
heve b een , or will be di scussed by others on this pr ogro.m, 
I wi l l confine my r emar ks to the southern cr oa . TI'. i s a r ea 
lies ent ire l y '-li thi n tho Cotton Belt and is tho states of 
"J.abnmn , ;"rkansas , Florida , Geor gi a , Loui s i ana and MiSSi SSi ppi. 
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Importa~t Climatic F~ctors 

At mospheric humidity and its direc t r el at i onship to plant life 
is of grea t i mportance . no conser.vati.ve ostima te , based' on the 
1899-1938 U. S . "cather Bur'eau map!> .in the 1941 Y<..ar book of 
,~icUlture , show s t hat the average r elet i ve humidity for 
compar able seasons' i s f r om 10 - 15 per cent higher i n , the 
souther n ar ea of the humi d r egion than in th~ ma i n alfal f e 
ar eas of the ;,est. 

A s i miiar compari son of ·tho ·temperatures of the t \'10 r egi ons 
pr ovides inter est ing f i gures ; 

REGIO}! 
Souther n • .:t'OO 1Jk,stern .... ..reo 

~v . J.2..J.1.uar y 52 27 
AV . July 80 70 
~·1.V • .i..nnual 66 48 
AV . annual maxi mum 99 95 
hoV . annual mi ni mum 15 - 22 
; ... v . - Highes t ever r ecorded ' 106 108 

You will no t e tha t the aver age j cuuary t emper ature i n thG 
souther n ar ea i s hi gher than the aver age annunl for the. 'il(;s t er n 
ar ea . Both the aver age J uly and thG average annual maxi mum ar e, 
higher i n the souther n a rea than i n the \'Ie'lkrn ar ea . Tile 
aver age annual min i mum i s 37 degr80S h i ghur i n t hu sou thorn 
ar ea than i n the vJCstcrn c ren . 

I t 'IIoul d appear f r om, the so clima t i c data that tho 10Vi wint~r 
temper atures nnd tho rosultant long per iod of dor mancy of 
al fal f a i n the ~est would have a ~ui te ' diffor3nt effect upon 
the l ongevi ty ,of stends than would the r el ativGly shor t periods 
of dormancy , or somi- dormency, intcr spersGd with fro~uent 
periods of gr o·"th i n the humid a r ee. . Tho f act thnt a lfalfa 
i s alter nating fre~uently ' between dormnnt cnd growi ng cycl es 
dur ing the vlinter months in the South must affect the pl ant 
metaboli sm and be an impor tant f netor i n its ~,dnptation and 
l ongevi ty . , 

The numer ous a lfalfa fa ilur e s r q iorted from time te time in 
va r ious Qreas of ' the humi 'd rqgi"on ' nr o ample justifi ca t i on for 
the current opinion of mOOy that 'alfalfa is not clfmotica lly 
adapted to th i s r egi on . Cor ta i nly , if olfal.fn is to be 
economically produced in this climotic area , f avor able soil ' 
condit i ons must be pr ovided , i f t hey do not exi st naturally . ': . 

. . ,.' 

Soil and Fort ili zer Factor s 

n.lfclfa thr i ves best vlhen grown on deep l oqm, soil s ,havi ng a 
hi gh l evel 'of fer t ility , good drainage ond a neutr al reacti on . 
In the Cot t on Belt most of the t illabl e f er tile soils wi th 
good dr ainage ar e pl anted to culti vated crops such as cotton , 
cor n , small gra ins , soybecns , tobacco , vegetabl es , otc . The 

, " 



• 

- 46 -

l ess pr oductivo or cas er e plan t ed t o postures ~nd hay cr ops , 
i ncludi ng a l fa l f a . 

To produc e profitcble yi elds of alfal f a , tho pr oduc t i ve 
capac i ty of t hese soil s must be i mpr oved thr ough the use 
of dr a i nage , f ort i l i zer, lime , e tc . 

The so il s of thi s south0r n ar aa 'may be gener a l l y divi ded as 
foll ow s: 

1 . The l!lluvi a l so il s of the river val l eys . 
2. The brown-loam so i ls , (oxtonding thr ough contr al Missi ssippi 

i n t o Tennessee . 
3. The Bleck Belt or Pr a i rie soils of cast- cen t r a l Mi ssi ss i ppi 

and west- central ,'.labama . 
4. The coasta l pla ins Gnd ligh t sandy soi ls gonvr~ lly ext ending 

over the r emainder of the a r ea . 

On the alluvi a l ' soils of " t he Mi ssi ss i ppi Ri v,cr Dolta , covering 
port i ons of ~kansas , Loui si ana , and Mi ssi ssippi, t he l evel of 
fertil i ty appear s not to' be the major f cc,t or ' i n nlfelfe pr oduction . 
In t es t s conducted on Shorkey clGY seils c,t the Deltl! Exper iment 
Ste t i on , Stoneville , Mi ssi ssippi, 1931- 37 , Henson f ound that 
the i ncrease i n yi el ds a s e r esul t of liber a l applica tions ef 
manur e , nitrogen , pot a sh , and phospher us wes net s i gni f i cent l y 
hi gher than t he yi eld on the untr ol! t ed plots . 

I nsuff ic i ent drainage i s a probl om on many of the Del ta soils . 
I mpr ovi ng thi s dr a inage has i ncreased t he l i f e of the stend 
and i ncr eased t he yi 81d i n a number of i nstances. RovJOve r , 
even vl i t h ",ha t appears t o be adeque te surface dra i nage , 
al f alfa f a ilures are f r equent ly =opor t ed . 

On the br o',m- l oam. soi l s , f ertil i zer t r eatment s of potnsh and 
phospha t es t ogether wi th lime a s needed. will l ikely pay 
dividends, but I have no data t o i cdica t e t~e most pr of i t able 
rat es . 

The • .labama Experiment Sta t i on and Extension Ser vi ce r epor ts 
phenomenal i ncreases in a lfalfa yi elds i n r esponse to liberal 
f er tiliza t i on on t he Bl ack Bel t or t he Hous t on cl ay type of 
soi l. The acr eage i n nl f cl f .:: i n this c.rca i neree sed almos t 
ten- fo l d (f r om 2 , 200 to 20,000 acres ) i n four years , 1944-47 . 
The yi el ds i ncr ecsed f r om an aver age of 1 ,- 1-1/ 2 to as much 
as 3 - 5 t ons per acr e . Theso i ncrea sed yi el ds wer e obtc i ned 
vlith applica tions of f r om 600 - 2 , 000 pounds of basic slag or 
its phos phc te equi vcl emt " i n "superphosphate j" 200 - ' 400 pOlln"ds 
murie. t e of pot ashj and 10 - 20 pounds of bor on per cer e wi th
i n t he t wel ve months precedi ng t he pl Gnt i ng of th e Qlfdfe. ~ 

,Si mi l ar , but l es s phenomenal r esul t s wer e obta i ned on compar able 
' so il s a t t he Nest Pa i nt, MiSSi SSi ppi, sta t i on . The acr eage i n 
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alfalfa in six count i os of the prairie section of '- Mi ss issippi 
increa sed from approxima tely 6,000 in 1909 to 14 ,000 in 1919. 
Then i n five ye;lrs, or by 1924; the acr e::ge Cl r opped to less than 
2 , 000 . I n t e sts conducted a t t h .. sto.tion from 1926- 32 with 
liber al applica ti on s ,of , ba sic slng or supor phospha te, lime
stoae , and manure, the yi el ds " er e i ncrea sed frem 1 - l~ t ons 
on the non-trea t ed plots to 2~ an,} 3 tons' p0r acr e on the 
heavily f artil ized plots. ;,s a r esul t , the acreo.go in alfo.lfa 
in those counties incr oa sed mor e thnn , lOO percen~ betVleon 1924 
and 1939. ROWOVGJ;' , the plant i ng i s sti ll con,finqd to t he fertile 
alluvial so il and 8ven on these soils, liber al applica tions of 
pota sh , phosphorus ?lld boron are necessary fo r high yi elds and 
'l ongevi ty of stand. 

Data obta ined on the coasta l pla i n s or sandy soils at rluburn , 
nlabama , and <~thens , Geor gi a , and on the silt l oam soil c t the 

, Sand Mounta i n Sta t i on a t Cr ossville , "labarr,'l , al so i ne. ica to that 
10" or exhausted ferti lity ha s been a ma jor f actor i ll the l ack 
of profitabl e yields on these soils . The a vorugo yi el d ha s been 
i ncreased from appr oxi mately one to a s much a s four t ons 
annlielly end the longevi ty extended f r om one or t VIO year s t o 

, fhe and 'si i' year s . These yi el ccs one. the persi stency of sknds 
are the r e sult of f0rtilizer trea t n\en t ,a s f olle" s : 

Prior to pl an ti!lg':' 

rlnnual applications : 

1 - 3 t ons of limestone pt.r ::!cr e 
200 - 800 pounc'. s of super l?hosphcte per 

ac r e 
o - 400 pounc'. s of niurio to of poksh 

per acre 
0- 30 pounds of ' ,Bor ax per acr e 

500 ~ 1000 pOlli~d s of limestone per acre 
200 - 600 pounds of superphospho te per 

ocre 
100 - 400 poUnds of muria te of pota sh 

pOl' acre 
10 - 20 pounds of Bor a x pCI' acre 

Disea se-s and Insoct Factors 

Later cin ill this p;rogrillll there "ill, be a gener~l , discussion of 
nlfnlf", di s,eases ",nu insects ,', so J- " ill , make:, only a brief r El ferencc 
t o them at this pOint. 

Bo.cteria l wilt , Cor ynebc.cterimn i ns i :li osa , Ilhich i s 'iuite de
structive ' in tho main al falfa :lrea e f the wes t and i s common 
in tho nor t hoc.ster n Uni ted Sta tes" ha s not become a maj or 
problem in the South . Leaf spot , Pseudooeziza medica gini s , 
i s pr obably the most extensi vely spread cisoe s\) over the humid 
r egi on . Other diseoses , t ha t are report ec'. . fr om this area are: 
anthr acnose , Colletotrichum t rifel ii; bl ack stem, Ascochyta 
imperfoc t ::t ; downy mildel'J , Poronospor a trifoliorum; Fus£!rium 

f 
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r oot r ot, Fusarium oxyspo,um~. modicaginisj rust, Uromyces 
striatusj end stem r ot, Sclerotina trifoliorQ~, 

To ~nte the use of fungicides as a disea se control measure has 
not become a genoral practice . Broeding for rasist~nce appears 
t o offer the most pr omise a s a control men sure for alfalfa 
disea ses . 

-. 

The followi ng harmful insects ar e freQuently r eported i n 
sca ttered l ocal " reas (but not always in epidemic numbers): 
a~falfa caterpillar, Colias philodice eurythemo B~vlj f all 
ar my worm, Laphygma frugip or da j Garden webworm, Loxostego 
similalis (Guen. ); pea aphid , Macrosiphum pisl (Kltb.); 
potato l eafhoppur, Empoasca fabae (Harr.); throe-cornored 
alfalfa hopper, Stictocephal a festina (Soy); &Jy stink bug, 
Chlorochroa sayi s talj tarnished pl ant bug, Lygus oblinoatus 
(Say); blister boe tle s and grasshoppers. 

During the past spring, observations on the second grow th of 
a four year ol d r od-row nur sery at StoneVille, Mi sSissippi, 
ind icated a striking diffor ence botweon stra i ns a:1d verietios 
in l eaf yellowing or injury by the potato l eafhopper. In tho 
third cutting t ho se ciff er onces wor e not so evic'.ent . If th~re 
is an inherited r esistanco to insects, espocially the tar ni shed 
plant bugs and the pota to leafhopper, plants carrying this 
r Elsistance should r omain healthier and i n a moro vigorous 
growth bal ance. Thus , they may a l so be mor a rosistant to 
·di sea sos and conseQuently mora pr oC:uc t ive . Their yield would 
certainly be expected to excoed tho avelage of the fi eld. 

The usc of new or gani c i nsocticic.es for cotton i nsect control 
is expaniing r apidly. rtS a r esult of the l arge number of bene
ficial insects killc'l in thi s Vlo.y , alfalfa sooc . production may 
cont i nue to be C s0rious problem in the southeo.stor n belt. Until 
the true c(;str uctivencss of these nO'll i nsecticicos ccn bc deter
I.-,incc , it will ::ot be possi bl e t o mca.SLire thei r influenco on 
Qlf~lfQ seed product i on . 

Br(;eding Proccc.uro for the Emilie. ",·.rCEl S 

Methods of br eo" ing fo r the imprev€)[r.ont of alf cl fa hove been 
ci scus sed by a number of Vlorkera-. I n 1933 , Kirk concluded that 
selfed-line br coC! ing \ 'JQS ·no t t oe effect i ve . ~l.t· c.bout the swno 
time , J"nkills describ ec, a str a. i n building method i n ",hich he 
used both selfed and cross- pollinated progeni es . L. 1939, 
Fryer ' pr oposed a mete~nal line select i on method . Moro recontly, 
Bolton , ~Jsdal, anQ other s have concluced that plen t s having 
high c ombining a.b ility for both fo r age and soed yields rony be 
obtai ned in both inbred end open- pollinated lines • 

• Ster considering thc mcny facto r s involved an::' these numerous 
methods of procedure , it nppoa.rs thet the most promising and 
l ogical approa.ch , f r om t ile br eeciing sta..'lctpoint, to th i s 
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.• proqJ,O!l) of increasing the longevity of . sttinds : and the pro-

. ducti veness of a l f alfa .. iD. the humid · or eas may be a s 1"ollo",s • 

. 1. 
._ 2 •. 

3. 

. Sel ect-heclthy , vigor ous-growing plents in ol d fi elds • 
Grow these' sr:lections in isolc tion plots to check for 
self-sterili ty . . 
Propogc t e the nur sery selections by vegetative clories or 
seed or both. It may become nocessGry to gr ow . s omo of the 
c1:onal pr ogeni e s u..'lder '"estern corid i t i ons i n' orC-iir t o get 
sufficient saed incrcc.sOa 

4. Insect and disease. r esistanc e , high necta r concentration , 
.and; combiniag abili ty for 'forego and see.d· yield' should be 
COp·s.i ·dere.d in th,9 finel ·selection of th'e ·pt.. r entai lincls ; -

5. Make l.i·b0r c l use: of solf-sterili ty: ant i nc r easo the pro- ' 
geni es of . these linos in pplycross ..nurseribi; if ane: vlhen 
sufficient seel!: setti~g can be obta i ned • ... ." .. .. 

6. Thore should be en integr ation or unifying of our efforts 
end r esources , probably a def i ning of spoci f ic pr oblems t o 
defi n i te orcas i n t ho humi C: region ; if ,"e or o to officlEln tly 
sol ve t he alfa lfa pr oblem . . '. 

"GRo..~OMIC OBJECTIVES FOR • .LF_.LF;, 
BREEDING IN HUMID .Jl&S 

Jol'.n G. Dcll..'1. 

The gener al tra i ts th~ t to r,, ' desi rablo f or alfc.lfe. v·~rie ties . 

i n Ohio er e little 'd ifferent t he.n those 'des ired in other <:: reas. 
\'/e vJCnt i neree sel: yield , pe:rticul erly' in 'the second ane third 
cuttings; hi gh ~uclity ; ro s i s t c.nco to disoase , insects and 
winter i n jury; and bettor seed proC-uc tion . Improved cultural 
practicos Vlill t\Ol p us cttr:in our goal of mor o efficient pr o-

"duction, but many" problems can bost be solved by broeding 
better clfclfa s. 

, 
.' " 

One of the most i mportan t pr oblems of alf~lfa pr oduc tion i n 
Oh i o. i s t o es t cblish Il good stand . If i t wor e not fQr un
corta inty of ge t t i ng u s:ltisfactory stune , alfalfa Vlould have 
l a r gely r epl aced r od clovor in much Of. our Qr en by thi s time . 
Our diffic.lll ties .can b.e allevi ated by ' proper cul turQl pr a ctices 
but thero is e:efi nitely a br eedi ng problem as \'Iell. 

·In Ohio , alfalfa i s most oft en' soeded i n the s pring with a 
compani on cr op of . oat ·s or Vl i n-'Oor wheat . If it i s sown. alono , 
it must· compute ,') i th ~ compani on crop of "Ioeds . La t e summer 
scecing.s . a r lO pr ac tica l a s f :.o r north o s C'olumbus, but summor 
sQCc.cG.. olfe lfo. must a l so competo VJi th l:~oecls ~nd it is mote 

' subj Pct t o hoavine duriag the fi rst \'l inte r than is spring sown 
alfalfa. In mo.st cases then , t he young a lfa lfa ' plants mus t 
withstand severe competit i on f 6r water, light and mineral ele
ments fr om germi nati on to small gr ain harvest . ..a t er is seldom 
a limitiag f actor j urir,g thi s period in Ohi o , and most f a r mers 
vlho grow alfalfa have a pr etty good f e r tili'zer program. rilfalfa 
seedlings I'lould b,enefi t if the compc.ni on c r op were clipped or 

, 
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pas tured, but tbis makes n':ditione l I nbor for t he f ermer and 
fre'l.uently decrea ses t he yield of the smal l gra in crop. These 
prac tices a r e not popular ", i t b f a rmers and a r e usually not 
f ollo'llcd. Ther e is " r eal need f or an a l falfa that h" s greator 
soodling vi gor and mor e t ol er ance to shade . ;'s we study t h i s 
problem mor e tl~oroughly we Vlill undoubtedly find some di soases 
tha t a r e importnn t in t his phase of establishment . 

Combines ha ve become i ncreasingly popula r in Ohio , and a t tho 
pr e sent ·time much of the small gra i n is h:lrvest ed i n this m:lll,:lCr. 
It VJUs soon not i ced thn t it w~, s much mor e diffi cul t t o 0btain 
stands of a lfa lfa aIle; r ed cl over ",hen the compan i on crop VIQS 

harvested wi th a combine than when it wo. s har vest ed " ith "-
binder ene. thr esher. Fre'l.u:ently tho stand of l egumos "JUS good 
at t he time the compani on crops wor e h c,rvested , but tho next 
spr i ng the legume s were pr c.ctica lly gone . ;·, illar d and Leviis 
(1) f ound tha t t h0 stand of log~~e6 could be maintained if tho 
cr op r e si :lues VJer e; r .... movec! a s soon as possible :~ft0r c ombining. 
They r epor t t ho. t t he mo.j or l oss of stant occurs be tween 

.September 1 and MLrch 1 Hne. o. t tribute the l oss of ston:: t o' a 
d isea se compl ex. ,:.J.falfa hn s pr oved t o be mor e tol cr ::w.t of tbe 
Itdi seese." than red clover. 

Similar loss of s t and bas been no ticed i n the aLvnnced alfalfn 
nurseri e s o. t Columbus c' uri ng 1946 alld 194? These nurseries 
wer e sown a l one c.ne. he['. gooC s t onCs ~'l.t il '-'ppr oximo.tely 
Septemb or 1. FUBari um " il t , Fus fl ri-um oxysporum vc.r moc. ico.gi nis, 
and o.nthr acnose, Colletotrichum t ri f olii, ho.ve been isol .:l ted 
from c1i seasod pl::lnts .in these nurs€;ri El s, but t her o wer e un
i dentificj or g&nisms present too . 

Other e. ise::: ses such e s leaf spo t ·, Pseudopoz i ",,, mou ic -.: gi nis , 
and. the effects of the 2. ttccks of i n sects sllch o.s t he poto. to 
l eafhopper, Empon scn f abao , a r e usuc.llr not L' ir()c tly lcthc l 
t o :Jlf:Jlfn plo.n ts. however , t he clllilulo. ti ve effoc t of these 
disor e.ers vlOcken t he pl :Jnts ::lne. mo.ke them more subject to ·,.inter 
i n jury. 

In sW1Unnry of t he Gsto.blishmcnt c ompl ex , VI0 can breed for 
toler ance to sh.Clde and l ea f hoppers , r esis t ance to the le 'Gl,al 
discc.so compl ex associQt ed vd th c ombi no stra.y} J end r csisto!lco 
t o sub- l etl:al diseases which vleo.ken t he yOU.llg plc.nts. 

,.e defi n i tely neeu a l egume fo r usc i n p:.sture mixture s fo r 
summer gr o.zi ng . .D. po. sture type fll f aH " wo ule. help fill tha t 
neee. in Ohio . I n eddition t o the t r a i ts ~lready discussod, 
such an alfa lfa should be toler ant to fllll sea s on gr azi ng , 
l ong lived , tol er an t t o r enovn tion prQctices, and c ompa ti- ' 
bili t y tl i t h gr nss0s and other l egumes. Renova t i on usuclly 
consists of a r ather t hor ough dic i ng end the adCit i cn of 
fertilizer. The e r oa may or m:ly not be r eseeded f ollowi ng 
t hese oper at i ons . The' cultivc t i cn is nec" sscry t o all oVi th0 
placement of · t he f ertilizer :\t depths of. five to s i x ·i nches . 
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Top dres sing with commercial fertili zer has given good results 
with - shallow rooted pl ants such as Kentucky bluegrass, but only 
mediocre results with the deeper rooted spec i es . 
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'IEE ",GRONOMIC RE <i,UIREliiENTS OF AN J,ll'ALFA FOR 'IHE ~uD AREAS 
C. H. Hanson 

" Since the.re are severa;L who will participate in this discuss i on , 
I have listed the r equi r ements 'or objecti ves which vie in North 
9arolina c~~ider to . be impor tant. 

1. High for~ge yiel ds . . A variety pr oduc i ng high forage y'ields 
in the .East , must also produc e satisfactory . hay and seed 
yields in the :.est. At t he 1946 Logan m"et ings , data was 
presented show ing that a positive correla tion exists between 

·hay and seed yields in alfalfa . 

2 . Q,uali ty 
(a) Resistance to di seases and i nsects . Next to failure 

to provido the pl ant vii th proper nutrients , diseases 
and insects are probab'ly the most important factors 
causing low quali ty ~d yiold in our scct i on . At 
times, l oaf spots , lea f blotch and downy mildew cause 
sever e defolia tion . Stand and quali t y ar c also affected 

' by other disease s such as black stem , Rhizoctonia, 
Sclerotinia, and sout hern anthracnoso . The method of 
control of insects , a s a group , may b,e ' l arg(;ly chemical 
or management but cer tain insects such as aphids, 
leafhoppers end oven e rmy worms show pref eronce for 
certa in types of alfalfa • 

.tb r Locfiness 

(e ) Dar k greon foliage. There saems t o be an a ssociati on 
betwoen dar k green fol i ago end r e sistance to a ttacks 
from_certa in insects . 

(d) High pr otein and other , nutrient quali tie s .-

3. Hi€;h mid-summor pr oductivi t y. Norther n stra i ns show 
gr ea ter decline in productivity during mid-summer months 
than mor e southern types . 

4 . Closely a ssocia t ed with high m~a- summor pr oductivity is com
pet i t ive ability . ~eeds offer alfalfa ,severe competition 
during tho summer months . ~oy are l e s s troublesome in 
Atlnntic and somo of the bet t er ada ptod linos. 

y 
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5. Rapid r ecov",!'y afte r :cut,ting. 

6. Persistance - l ong lived ' stands r educe tho cost of 
pr oduction. 

7 . Response to fertilizer end other culturel tree t ments. 

8 . Deep r oot penetra tion. ~hon disea ses or insects are no t 
lim1 ting f actor s , tho yi eld 6f :"b.riY aile of the first throe 
cutti.ngs in any one ' see son is r oughly pro'port i onal to tho 
amount of moisturo Qvailable . It is difficult to say "hot 
oxtent the selection fo r root penetr a tion ~an bo pr acticed 
bu t perfor mnnc6 dtl ta duii ng' dr!( siliisons and possibly in
f ormation on the ch oor ac t eristics of r oot end crown tha t 
one could obta in by exnmining their gro~l th i n the upper 
two feet of soil ",auld be he l pful . 

As for a tta ining those objoctfves,' tho r nte of progr ess will 
undoubtedl y be occelor~ted ~ s br eoding progrQ~s in the East 
become mor o intensivo end moro ond mor e m:' teri a l s nr e intro
duced into the program by tho 6astern states . I n testing 
the experimontal ma t erial f r om variOUS s t utos .,e -havo found 
tha t al though somo of the polycrosses and synthetic s havo pe r
f ormed very . wall, Atlentic ha s usually been tho most produc tivo . 
However, wilt has not boon a f ector in =y of those t 0Sts , Tho 
superior por f or mnncos of Atlantic i n tho E:.st , as well a s in 
the .• est vJhere wilt hc. s not been n !'cctor, lends encourugcffien t 
in atta ini ng our gonl in developi ng varieti cs adopted to br oad 
l a ti t udinal bolts. 

BJ:OO.DING Al'ii JIU'ALFA J!'OR 'IF.E HUMID hREAS 
REQ,UIREtr,ENTS OF DI3EA3E RESlST1..rHlE 

R. G. H"n.derson 
V~ . "'~r. Expt . Stati on 

The i mportance of alfa lfa diseases callile t be overemphasizod . 
Pract icall y overy r eport presented a t this cenferenco has 
r el atod dir octly or indirectly to t ho story of how destructive 
diseases ur c limiting the pr oduction of alfalfa . hi .... _y of the 
diseasos which occur in the humid secti ons of the United States 
are tho same ones t hat ar e r eported in the a rid sect i ons , but 
i n most .instances thei r dest r uctiveness i s greatly accentuatod 
by the humid pnvironrr,ent . The fo llowing disoases ar e reported, 
by the sever a l pl ant pa thol ogists l ecated i n the humid ar ea , 
as bei ng i mportant on alfalfa: 

Seler ot i nia stem r ot (~. trif oliorum). General in stutes 
from Nurth C" r olina te N()\~ Jer sey. 

Black stom (Ascochyta imeorfecta and Carcospora zebr ina). 
Gcnoral, especially des tructive in 1948. 
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Bacterial .,ilt (Corynebacterium insidiosum). Prevalent in 
North, i solated r eports in' South . ' 

Leaf spots (Pseudopeziza modicaginis, ~temphYlium botryosum 
8.Jta othor fungi ),. Genera\!.. 

Damping- off of seedlings" ,root and' crown rot of older pl ants . 
(Rhizoctonia solani and probably othe r or ganisms). Serious 
injury observed i~ Virginia and Xentucky. ' Extent of d i s
tr~bu tion unde tElrmi,ned . , 

Mildew (Peronospora trifoliorum). General' 

Anthrec:nose (Colletotrichum tl'ifolii and other, spec i es ). 
South,extent of d~ages undetermi ned. 

Fusarium wilt (!. oxysporum £. medicagnisis ). Reported 
more frequently in tho South. 

Se-veral other diseases , such as thoso causod, by nematodes, 
!:y,thium, and Scl er ot i n i a r olfsii, ar e 'known to be very de- ' 
structive in some instances over a wic.o a r oa', but these diseases 
ha'~e r eceived little at t ention . Tho quest i bh ' of r esistant ,:va
rieties for the se sever al.diseases has r eceivod only'moager 
attent i on by workers in the humi d area . ' , 

Definite brooding pregr ams to develop d i sease resista~t varieties 
of a lfalfa fo r use in the humi d ar eas oro in pr ogr ess a t only 
a f ow experiment stc tions . The observat i ons on diffe r ences 
in susceptibility of co~~on varieties to certo in disease s , 
toge thor "wi th the progress that hes been mede in dovel opi ng 
ba ct eri al wilt r esistant vc riet i os by "'o rkers in the ,.e st , 
should encour age mor e extensivo investigations. For exampl e , 
the Kansas Common , Atlanti C, and Buffalo varie t i es ar e mor e 
tolerant to tho Stemphyliwn l eaf spot di saase than are Ranger, 
Hardi s t an , and Ladnk v~rieties . Prelimin~~y _te sts indica to -
that ther e a re v, i de diffcr er:ces i n the susceptibilit y of 
,vari et i es to the block stem diseases and th~ t i ndivi dual pl nn t 
se l ec t ions wou:ld undoub tedly l 'ead t,o str a i ns wi th un' even 
high er dogree of resisthnce . Simile r exampl es ,could be cited 
with other ,d i scases; These eYJ'J.lTlOlbs wi l l serve' to sho", tha t ' 
.c..t , l east certa i n degr88s of resistaace ,to some of thE) i mp'crt!lnt 

,diseases exists i n the pi'esen t vari et i es . By ' Ga i' eful selection 
an\! testing , .'1t appoars pr obable , tha t i mpr oved varie t i es could 
be obta i ned . But resistance to onl y one or two d i sea ses i s 
no t enough ; a vari ety is noede,d tha t is r,esist(H~t to a l a r ge 
number of d iseases', 'To ,ob ,tt~in ' :slich :' a vnrie ty i.t 'Vli,ll Po 
necessary to make crOSS05 and test the pr ogeny for resist~nce 
t o a ll the important diseases . Such, a br eed i ng cnd testing 
prpgrom , to b,O .. successful , will 'r equire tho ' full coopera t i on 
of tiii Ei--w'o-rker s in the' oast e r n hay growing a r eas and those in 
the seed pr oduc i ng areas . 'l\vo new varieties , Atln..'1 tic nnd 
,/il l i amsbur g , wh i eh a ppear to be r esistant to certain diseases - "-'" 
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prevalent in the easter n sta tes, have not been evclua ted i n 
the western seec. producing a rea . TIms, . it mcy be impoB6ible 
f or t he f er mers to obta in seed of these improved veri etie s if 
t hey shoule. pr ove un::.c.apt erl or susceptible to c. i seases pr eva
l ent in the seed producing area. 

The need f or r esist ant variet i es is fully recognizee. and t he 
probability of pr ocuring them i n c br eeding pr ogr am is 
favor able . It is expectec. therefore tha t .the a l fa lfa breeders 
and pl ent pethologist s will pursue ' this .line of wo r k more 
extensi vel y i n the near future . 

COMMON LEAF SPOT OF ALFl)LFA 
CAUSED BY 

BSEUDO PEZI Z" ~iEDICAGINIS 

R. L. Davi s 
I nd i ana Experimunt Stat i on 

This (l i ssase , COflt'1l0n l ec,f spot , h::.s 10:lg been knovm :}s . a 
destr uct ive di sease of alfalfa . AS oerly as 1891, Combs, 
I owa , "sta t ec. a t t his time th0 leaf spot caused by E. 
medicngini s is the most ~cstruc t ive Gi scase of alfalfa ." 
I n 1908, Stel'Iart, ct. n1. r cferrcc. t o t he disease as t he 
most i mportant fungus a ttacking alfalfa in New York. The 
early methoc. of control \'ms t o cut tho alfalf a prematur e 
befor e Gof oliat i on . However , this will not pr event the l oss 
of leave s ,~ ft Gr cutting . Too , such t r ea tment over n period 
of t ime cen r esul t only i n r educed. vigor nnd l oss of stand 
c.ue t o decreased food r eserves . 

At times , ospecially i n t he spring ~nc f a l l , there i s a s much 
a s 50 percent Gefoliati on , oft en more . This r esults not only 
i n Co decrease in yi elc., but mo r o signifiea:; tly , i n a l ovler 
Cluality. Approxi mately t wo-thirds of the protei n and. 80 - 90 
per cent of t he car otene er e found in the l eaves. The loss 
VI i th 50 percent Gefolia t i on is obvi ous • 

.li th the incr eGsi ng seriousnGss c.ue t o baeteric l vlilt, it is 
neeessery to breed for wilt r esistanco i n crGer to ma i nt a i n 
stands . Unfortuna t ely. the gr oup of a U "l fc that carries the 
highest degree of wilt r eS i s t ance , Turkistcn , i s the most 
susceptible t o l eaf spot . Even ','Ii th shcir t-rot~ tion alfclfas 
such as Atlcntie, it is s till essenti a l t hct t ho pl cnt s .retai n 
the l eaves since it i s Cesiraole t o breeG fo r Clual i ty c s "lell 
a s Clu!!ntity . ,1.t prese!lt , t her e is no obvious r eason why an 
clfalf!! canno t be r esisten t to ' bactericl wi l t, and ,alf;o carry 
a h i gh degr ee of r esist Cince 'to Pseu1.o peziza medieaginis • 

. I n 1946, 36 plants tha t showed r csistcnce te l eaf spot wer e 
selected from a sp!!c e planted nursery of about 100~ pl ants of 
Cossack, and Cossack and Lac.ok . This m::iterial was fr om open
pollincted seed obtained f r om Dr. Brink and 'Nas out of wilt . 
r esist ant matGri al. 
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'lhe se clones wer e incr ec. s ecl vugeto tively in the gr uonhouse oncl 
transpl an t ed i nto fl a t s . ~n addition to the cl ones , ench fla t 
contai ned a susceptiblo check-R~nger. Pralimi ner y r esul ts hod 
shown t ha t the i iloculo t ee:. seedlings ,'!er e suscep t ible a t an early 
age - I i?; t o 2 mon t hs ol d . 

Tho fln t s conta i ning tl10 r esi s t an t clono s a l ong with t he chock 
wer e i nocula t ed i n the gr eenhouse . Pi ec es of the spor ul c. ting 

" cul t ure f r om a cul t ure ., tube wer e pl a ced on a pl a te gloss and 
suspended ove r t he pl ants to be i noc ula ted . Previ ous "Jork showod 
tha t gl a ss ,~as bot t er t han mer el y l a yi ng t he "pl ugs" of the 
or gani sm on chee secloth. Tho gr eenhouse bench conta i n i ng t ho 
fl a t s Vlas then sUrl'o unded' .li th, burlap bngs an<1 spr ayod wi t h 
vJe t er to keep thc humi ::ity"up ,and. ,the teopera tur e l ow. 

Followi ng t wo such inoculnt';:o;s " ti;e" ~ ~ t't'(;;gS Vler e r a t ed :lccord
i ng t o the amount of spotting ; l ' - ' no spott i ng , 5 - medium, 10 -
sever e spott i nG. " By this t i me the ' <:'1"so1>:s o wa s pr eva l en t on a 
f evl of the or igi nal pl ants . These wer e el so r o t ec'. . 

In th~ : spr irig t he chttings vlOI'e h an spl c.nt EJd i nto t ho fi el d i n 
Q ,spac'e pl ,tnp uc1 nur~",ry <;>1: ' ,t on ,pl ;:,n ts 'per r OI'J. ' ' Evo'ry' f i fth r ew 
wos" o' chock ,:: 'Ro.nger' '- so' t ha t ' no ' cI ano VK:S mor e "ttum t "Jo : r ows 
f r om th"" suscoptible chock"." Thi s', '7lC,S' c.onc ' no t only t~ h,,;'e a 
cha'ck, on ' ~l;J.o ' i nc,i e:.enc e of l Emf spot , b!lt a l so t ci build up an 

: ep i d\liriic ~ ' "' ,;,, : ,', , 
, ' 

~;lsp , i n' t ho viinter 'Of 1946 '- 47 r emne,l t seed f r om the 1946 
Unifor m Nurs'e ry I'JOS s'Ooe:."c" i n f l c. ts ' en e. i nocul c tcd . One or t wo 
pl ent s i n a few of t he s t r ci n's showed li ttle or no spotting . 
The se t ow, pl cnts Vlure e l s o ph ,nt ed t o tho l oaf spot Nursery 
pr evi ously desbr l bbc. : ,', ' 

I 1\ • • • _ • •• ~, 

'Tn a~diti ibn' c'ut tin'gi -l'r bm six r o'si st::!nce' clone s obt a ined 'f 'r om 
'Dr. F. R. Jo~es c, l ong wi t li seH oe:.' s eedlings f r om t hes e c l ones 
'wor e trons'pl on t 'cG, i n t o tho nu~' sery,. ' 

Fpr t unot oly , thor o VJe s a hi gh i nc i donce of l eaf spot on the 
,ch eck s' in th~ f all. R:::. tings wer e mac~e on all t he ma t er i a l. 
The 'r e t ings 1 to 10 on the cut tings "inoculo't oe. in tho gr een
house wor e corrol o t ed wi th t hos e mac:e on tho' semo cl one s i n 
t he ,fie l cl . , Evon thou~ 'the cl.anes that wor e t tio most suscept ible 
'i n 't 'he grc onhol.i'so' wor e 'a l so susc e'ptible i n t he fi el d', the corre
'l oti on cooffici en t I~OS 'not s i gnif i ccnt . However; when t ho 
'j:-.. t iri~s mdde 'on' the 'ina tu'r e pl chts - tho onos from '.'!hi:c11' the 

," ,' G,utti ,rigs' wer e mae:.e - wer e oorrol ated wi 'th t he 'r a tings modo i n 
" t h o 'leoCspo't 'nu,rsery', the co,rr Ell ati on coeff'i c i en t vuis signifiGon t~ 

H'ol'Jever;"" tlf1s "pr i:rlrtlbl y-- t:oe s no t me.,n t he t t he greenhot.fso i nocu
,lations wer e not comp:c rab l e to f i eld i ntecti ons , but J,llor e likely, 
the~ , th7, systom of c l nssi{ i ce t i on VJ:l S n ot ae.equa t e . Also', s i nce 
al l ~tw c: l on,e s cerrioit conshter o!Jl e r esI s tcnce , most) of the r ot-

',~ngs wer e) t el escoped ,t .awor e:. tte l ower end , 1 t o 4 .. .. Th i s r educes 
the r ange end t ends t o c.ecr ElO se t he c or:rol c tion coef:t'i'ci ent. 

,-,' 

, 
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.. 

• .., 



-""'. 
II 

' .. 

- 56 -

As for sources of resistance, Ladak , and Cossack have given 
the highest per conto.s" of resistant m:1terial. However, wor k 
up to now indica tes thu t by using l a rge popula tions, some 
resistant plants cen be found in about any str ui n or variety . 
In addition to the matorial li sted above , two Ranger plents 
o.nd tVIQ Buffalo plants have been found tha t show a h i gh degree 
of resista nce. At present i.t is belioved to be more desirable 
to isolate a f""J lines from many sources than many lines 
from a few sources of muterial. ,,1 th the present me thod of 
br ee;d1tig , ' obser vati on s i ndfcate that it 'isnecessary' to ' . 
ma i nt!'. in a ':Ii de , va ri e ty of ger m pl asm i n ord"r to insure 
maximum combini ng ability . 

The ~wo r.k is being ca rried st-ill further .. to .. try to de te rmine 
what f a ctor or f actor s condi tion r esistance to :E. medicaginis. 
Cont-r ol l ed cross,<,s were made in the greenh.ouse usi ng two 
r esistant pl ants , tVIQ somewha t int E; rmediate , and two susceptible 
plants . Crosse s wer e ma de in all possi ble combina tions and 
the ,progeny will be carriod into the F2 populat ion. All of the 
pr ogeny, both Fl and F2 "Iill bE; inoculated wi th the or gun ism 
in the greenhouse. 

" . 
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SYMPOSIUM ON BENEFI CIAL AND lL'LllMFUL mSECTS 
m i.LF,..LF.iI. SEZD FI\ODUCTION • 

. :E1 . E. Todd and R. L. Parker. Chai rmon 

BENEFI CI nL mSECTS IN' REL~TION TO hLF • ..LF~SEED 
PRODUCTION IN UTAH 

By Geor go' E . Boha r t 1/ 

." , 
, y Bureau of Entomology and Plant· ~uarQnt i-ne . A.:,r. RElS . Admi n •• 

U. S . D. 1.. •• i n cooper ation wj .. t h .the UtQh. Agr i cul tural Exporiment 
St a ti on . 

. .. ' 

·Par asites nad Pred.ators .of In.jurious Insects 
, . . 

Except for polli nators',: insects benef i cial to alf alfa ha ve 
. r ec(O·i vod scant atten t'ion .in ,UtGh, .' However , the effect· of DDT 

dusti hg :e'or ' WElevi;Hr on:· the bra coIiid . Vm sp, Ba'thogl 'lc ti s , a pur a
s i t e of the alfalfa ':JeevU , ha s been .studied by. F . ,V • . Li eberman 
ond S. J. Snow . Their find i ngs or e included i n the repor t do
l i ver ed to this group by C. M. PaCkar d . 

The fol l ow i ng parasit e s and predators are comraonly oncounter ed 
i n a l falfa- seed fields, but thei r significance has not been 
evaluated: 

(1) Blister beetles (Epi cauta spp .): Predators as lar vae 
on gre sshopp~r egg masses ; feeders us adults on alfa lfa 
flower s . 

(2 ) Flosh fl i es (Sc,rcophq;n spp . ) and t c. china ·fl i e s 
(La r vaevoridae ) : P" r e.si tos of cutworms , army worms , 
and gr a sshoppers . 

(3) Pr eda ceous bugs (NQbis fer us LiIlli ) : P:'edutors on Lygus 
bugs and paa cphi s . 

(4 ) Minute pit'o te bugs (Orius insidiosus Scy ): Preda t ors 
t hrips end r ed spi de r s . 

(5 ) Syrphus fl i es (S.yr phus . Sphaerophor i a . etc . ): P:'edc. t or s 
on poa aphi s . 

(6 ) Ladybi r d beetle s (Coccinella , Hippodrumia. etc . ) : 
Preda tors on pea aphis . 

(7 ) Thri ps (Thysanoptoro) : S,, 'rer c l eLnor a have been observed , 
some of wh i ch c.re probc.bly preda tor s on r ed sp i de r s and 
i n jurious t hr ips . 



- , 

- 58 -

Special study would gr ea tly oxp~nd the number of spLci ns in 
th i s li st 2nd olucidcte their vnlue 2S enemies of inj ur i ous 
i:J.sects. Studios on the effGct of v" r ious insecti cide eppli
cations on populations of many bf the pr edaceous and par a Si t i c 
i nsects in alfalfa fi elds shoul d " l so be under taken . 

Insect Pollinator s £I 

EI I~ Utah the sa- studies cor e being carried on prirr~rily by 
the U. S. Depcrtmcnt of ~iculture , L~gume Se8d R"search 
Lcbora tor y, a t Logan . Honey bee investi gat i ons .er e carriod 
on by F . E. Todd and :, . P. Nye , wild bee i nvestigations by 
G. E. Boher t, and the rela t i on of the pl~nts to pollina t or s 
by M. ~. Peder sen . 

I n Utch and southern Idaho bees ere the only effective cross
pullinator s of " lfalfa . Blister beetles (Moloidae ) end sand 
wasps (Bembicidae ) heve been seen to trip blossoms , but i n 
these instances cross- poll i na t i on may not hava b~en eff ec ted. 
East of the Ro ckies i n scattered l ocaliti es effective pollination 
by the soldier beetle (ChauliogAathus)nas been r eported , and 
at va r ious locali ties , mostly sout her n , a genus of scoli id 
wasps (C~psomeris ) has been r eported as a scar ce but f Cirly 
efficient pollinator. 

about 50 spec i es of bGes have boon f ound t o visi t alf alfa i n 
Utah and south ~rn Idaho . Oniy about 20 of th em ar c considered 

. ei t her actual ly or pot ential l y si gnificant i n the product i on 
of seed crops . Numerous speci es of very small ·beGs , such a s 
Hylaeus .. ;od the small er H_lictus , are not consider ed t o be 
important,· because they visi t onl y flowers already t rippod. 
:ihen these fl owor s have already been cr oss-pollina t ed, no 
advantage is to be. gai ned by the additional v i si ts. The 
possibili ty r omai ns , howevor , tha t mechanically tri pped 
fl owers may be cross- pollinated by those bees . Other boes , 
such as figanostemon spp. and M_l i ssodes spp. , ~re of l i ttle 
i mpor tance, boccuse the malos , although often abundan t on 
al falfa, t r ip fovi f l owors and the femal eS a rE: rar ely seen 
on " lfalfa . 

Of the wild pollinators , bumble beGS (Bcmbus spp .), leaf
cutter bees (lYi"oachile spp .), ,._~ aL<aIi bees (Nomia melancieri 
CklL) ha ve been the most cons i stently pr esent in si gnif i cant 
numbers. 

Honey bees (Mostly f r om commer cial hives ) have been by far the 
most abundant poll~nators in nearly all fi elds observed. 

Pollinati on by Honey Bees 

Honey bees gener a l l y collect nectar and poll on i n separate 
fi eld t ri ps and thus rr~y be cl assifi0d a s noctar co l lector s 
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or pollen coliectors. Nectar collectors us'uall'y take -nectar 
by entering the ' flO\~er f-rom .the side , wi thout tripping it. 
However, they tri p a ' variable, but usually smali, percentage 
(commonly from 0.5 to 2 percent) of the flowers visited. 
Under cer tain conditions this rate i.s radically incre'ased. 
Pollen collectors enter the blossom through the throat and 
nearly always trip it. In some fields they--may ' visit a, nlllll

,ber of flowers in ,succession for nectar but confine most of 
th.e~r vi;;i,ts ,to poi~l'n:-6ollecting • 

..... " '. '-.m-,some. areas, - as for example certain' fields in' Millard 
COulity" utah, pollen collectors may' 'i>e-bresen t 20 ' percent of 
the 'tolal honey bee population' in the fi eld, but in most' :of 
the northern Utah and southern I daho areas 'this pel:'centage 
ii>, much sma~ler, usually , less than 1 percent. . . . " . . ; 

CompaU'tio-n fI'om flowers more attractive than alfalfa as a 
'. / . 

pollen 'Source is generally considered -to ' be ,the reason - for 
, the rarity of poll'en-eollec'tlng--from 's lfalfa. In Cache Valley, 
' Utah, and farth'ilr llO;t'th, ' gUlliiveed;'-' sweetclover, mu'stard, corn, 
go;Ldenrod, and 'aster--'air.e:,'ccilnmon "oo_urce.s of pollen. In central 

, , Uta,h 'pollens of -greas9wDod, ~, - Dondla, salt grass, - and sun-
'-" 'flower ' 8I'eusualiy co'n 'e cted along \vi'th' :a1:f.al.fa ___ ppllen . 

Scatterod stands of corn and gum.,ead also compete -as a ' source 
, of pollen in , this area. At Delta as much alfalfa pollen is 
- c-ollel:ted- in' small seed areas surrounded by viild , compet1'tors 
-,,!i,S,_ in tlie , ~ent-er; Of : ' l~!g~,_ aCT~ages' of ciean alfalfa • 

.• hy' -do ' honey be~ seolleCt alfalfa pollen .. so 'I'eadHy at Delta 
in Spite ' of the pr e-sone-e oLmany_ccimpt:rting pollensL,, ~erh,~ps 

'the compe-ti tOTS are- about' 'on a par wi th -alfalfa in attracti ve
ness',' or per)1aps tlie- alfalfa pOllen itself is more attractive 
at Delt1l. -thah it is- farthe r : north. Ileed eradication for a 
l - mile radius' around an apiar1i in Cache Valley apparently, 

' failed t 'o effect a signlJ'ican't ih-c 'r oase in the amount or: 
alfalfa poll on' c011<;c-tcd .' __ _ '£I:w refo-re, - comp!3ti t~OIL is apparently 
not the only factor iilvolvod' in the difference betweon Delta 
and Caehe Valloy --arElas; ~ That competition is the u.lt1-mate 
factor, however , has beon demonstrated this yea r in Cacho 
V~lley, where 75 percent of for~ging bee s continuously con-

, fille-d - to' 'caged ' ~ oiots of aifalfa became pollen col-l ectors· ' 
. ~'::...:. - .: ', ' .. ~ :' .. -.: .•.. :.;., ... .: . . - '" ~ 

'Tho si 'sOif'ic'ancs "of 'tii'eJ foregoing discuss ion 'may be ;poln-'tGd 
up by the following questions and answers: . - , 

" r. , ''cllli'nebta r - coilcocting honey b-oos ' alone give ado'qua to 
. ' polliha tion? 

Ansl.er: Yes , provided tha t the field is supplied ,wi ,th as 
many bee s as it has nectar for; and - thr:'t " it"-nf ktipt---'fn 

, good c'.ondi tion ,for ' the long por-iod -such pollination 
xequire_s, 

.. 
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2 . :.ha t a r E) the principal advantages of pollina t i on by 
pollen c ollec t or s? , 

Answer : 

(a ) Fewer bee s ar~ r equi r ed . 
(b) Tho time r equired foI" pr ot ect i on f r om drouth and 

i njuriou s i nsects i s shor t er . 
'(c) Plents matllTe morE: evenl y . Ther e i s gene r ally 

l oss lodgi'ag ~nd r egr o'·Jth . 
(d) Ther e may be les s danger of f r os t damage to l a te 

c,ops . However , ' ea r ly pollinnt~on IT£Y not advance 
the da te of seed ma t uri t y . , 

( e ) ;dth less bl ossom drop ther e i s likely to be more 
ul t i ma t 0 s e t of pods . 

3 . .,ha: t can be done to i nc r ee. se t r ippi ng by nec t a r 
coll ector s? 

' ~~: No un SYJer s hc. ve ap poar od . Hm/eve r , the 
f ol l ow i.ng observa tion s a r e suggestive :', 

(a ) F] O"Jer s wh i ch ha ve been protected from bee s i nc r ease 
the supply and sugar concentra tion of the i r necter. 
Upon subsequent exposure they attr act mor e bee s' and 
t he trippi ng r a t e 'i s somewha t hi gh~r than befor e 
t he, prot€lct i 0:1, per i od . 

,(b) 'T','; f," ,ng i s some timos ,.grea tost clolle to the h i ve s . 
,(c ) T"::'plnG is eft en gr ea t est a t the begi nning Qnd a t 

th0 (lnd of ,t h" fl oweri ng sea son . 
(d ) Some var i e ti e s of alfal f a ,a ttr act more ne cta r 

collector s than other s, bu t _'; Qa sy- t rippi ng" 
vari ot i es 'do not seom to ge t increa sed cr oss:: 
pollinat i on . 

4 . :'hat can be dono t o i nc r oe se the pr opor t i on of poll on 
colloe t or s? 

An~~£.'£. : No dof i n i t e answor 'has appc:cr od , but tho followi ng 
thoughts mcy be p~rt inent: 

(a ) Elimi nntion of competi ng pol i on sourcos woul d ha ve 
to be compl e t e and far~rench ing, 

' (bl I n somo ar ca s 'bl oom coul d ' be , t i med with periods of 
compot i tor sca r c i ty . 

(c ) SomD evi denc c t ha t t ho clfnlf~ pollon ' i tself mcy 
va r y i n n t tracti vE;nes 6 tee ,bee s sugge s t s possibilit i e s 
of alter i ng i ts pr oper ti c s by agronomi c prac t icos 
or sel ecti ve br eod i ng . 

The Rel a hon of Beekeepi ng t o Sced Growi ilg ' 

Thr ough c. gr adual educa t i ve pr oc css s eed gr ovJ()r s a r e coming 
to reali ze thai r necd f or becs . Beokeopers i n t urn d",pcnd 
l a rge l y upon a lfa l f a - seed fi elds f or honey pr oducti on i n 
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areas where alfalfa seed i s a major crop. Mutual f inancial bene
bit is therefore essential , but the burden of creating such a 
condition rests primari ly \'l ith the seed grower , since the 
migratory beekeeper can move elsewhere when his profits disappear. 

Seed growers can conduct insecticide programs in such a vJay as 
to benefit instead of damage bee colonies and honey yields . 
DD'r , chlordane , benzene. hexachloride, parathion , arsenicals, 
and sever a l other poisons have caused marked damage to bees 
when applied to alfalfa in bloom. Generally the thr ee most 
destructive insects , Le . , we~~ils , Lysus bugs , and grasshop
pers, can be controlled befor~%loom stag,", and with adeCJ.uate 
pollination a good crop can be set before additional control 
i s necessaryo 

There may be an inverse r a tio batween honey yield and seed 
yield . In other ".'ords , a rapid seed set tends to r estrict 
blooming and should thus tend to limit the honey crop . If 
this proves to be a valid and generally applicable ratio, 
some form 'of subsi dizat i on or profit sharing ,r.ay have to be 
devi sed " 

Pollination by ,I ild Bees 

Mo st of the vJork on pollinat i on by "Jild boes ha3 concer ned 
the abundance , distribution, and tripping 0fficl ency of the 
various spec i es. ThGse s t udies have clearly shown that , 
although many species ar e efficient alfalfa pollinator s , they 
cannot be d."pended upon to a pp"ar i ll (, ff,;,ctiv6 numb6rs vJhere 
and when they are needed . Some of the better pollinators-
Megachile , f or exa.npl c--always co1l0ct pollen and may trip 
as many as 40 flowers per minute . On this ba sis, bee for 
bee , the wild bees l1'.ay be 100 to 200 times a s effective a s 
nectar-collecting honey b0es and 2 or 3 times 2S effective as 
pollen- collecting hon<-y beos . It spoaks eloCJ.uently for .Jild 
boo scarci ty that, in most a r oas 'IJ8 have obser ved , honey 
bee pollinati on pr edominates . 

In Utah and souther n I daho about 20 spec ies of wild beos have 
been found to be suffiCiently abundant and eff ici0nt as 
gell i nators , at l east in certa i n field s , to increase pollina
tion materially (tzble 1.) Members of the genera Bombus 
(bumble bElos ). Megachile (leafcutter bee s ). and Nomia 
(alkzl i bees ) ar e generally the most i mportant, Osmia 
scclusa Sandhouse and H!::lic tus rubicundus Christ r ank next . 
I t can be seen that each of these boes ha s its ar oas and 
seasons , of gr eatest abundanco . ~ost of them have also 
fluctua t ed in abundar.c~ fr om yoar to y&ar. ConsoCJ.uently, 
wild bee pollina tion in a particular fi el d i s usually 
accomplished primarily by ene or two species . In a fevJ 
fi elds as many a s half z dozen spe cies wer e in'rolved. 
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Table 1 - Principal wild bee pollinators of alfalfa in Utah and s o~thern 

Idaho 

Species of Bee tr eas wher e most abundant 
on Alfalfa 

Seasons of gr eat
est ablmdance 

Apidae: 
.. 

Bombus mormonorum Franklin 
morrisoni Cresson 
huntii Greene 
occidentalis Greene 

Anthophoridae : 

Anthophora urbana Cresson 
Tetralonia edwardsii Cresson 
Melissodes spp . 

MegachHida e: 

Cache Valley, northward 
All areas 
All areas 
Cache Valley, northward 

Millard County 
Ca c~e . Valley 
Scatter ed areas near 

virgin country . 

Megachile perihirta Ckll . Cache Valley, northward 
dentitarsis Sl aden Millerd County · 
onobrychidis Ckll . All ar eas 
t exana cleomis Ckll:Chache VaJ.ley, near 

DownIT, Idaho 
coquilletti Ckll. Cache Valley 

Osmia seclusa Sandhous e Cache Vnlley , near 

Halictidae: 

Halictus rubicundus Christ 
sisymbrii Ckll . 

Agapostemon cocker elli Craw
ford 

virescens Fabr • 

Nomia mel anderi . tkll; ' . 

.Downey , Idaho 

Cacile Valley 
Scatter ed ar eas ])lear 

virgin country 
Millard County 

Cache Valley, southern 
IdahO 

Flat l ands of all ma jor 

on alfalfa 

Late .July,August 
Late July,August 

.. Late July , August 
Late July,A~gust 

July 
June' 
Earl y, ,late July 

July, August( esp. Aug) 
Jul,', August 
July , August 
July 

July,August( esp . Aug) 
June ; July 

June , .early July 
June , early July 

June , early July 

July 

La te July, August 
c.r ee. s (sometimes' early July) 

Andrenidae : 

Andrena prunorum CklL Cache Valley, near 
Downey, I daho 

June , early July 
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HOVJ May Alfalfa Seed Fields be Better Suppliod with :,ild Bees? 

The following a r e some of the ebvious lines of approach . De
t Qils have not boen vJorked out for cccompli shing any of the 
methods wi th out spec i os of bee s Qnd some of them will bo 
likely to prove i mpr!lc tical VJ i th certa in species . 

1. GrovJ seed i n a rea s Vlher o wild beo species exist in effec ti ve 
numbor s . Acreage might need l imi ta tion t o avoid " spr ead
ing the bee popula tion too thi n . " Avoid destroying 
na tural no sting sites by cultiva tion and irrigation 
prect i ces. 

2 . Time .tho a lf'a lfa bloom to co i nc i do ", i th mnximum wild 
boc populetionsQ 

3, I ncroQ se tho numbers of wild beos i n oxist ing seed
gr ot-ling are Ct s by the followi ng methods: 

(0) Prepar~ cnd ma i ntain i de!ll nesting site s ; stock 
those Sitos , if necessary. 

(b) Incronse boo s for stocking pu.r poses by off- s ea son 
br eodi ng in the absone0 of nc.tural onemi es. 

(c) Increase the r~~go of valuable spocies by i ntr oduc
ing them to J:.e~N areas \) 

l,hen ono 'consid er s tha t each spec i es' of beo ha s its own 
habits cad living r 0quiremen ts , !l:ld that those huve not boen 
ca r efully studied fo~ a~y species , i t is app~rent tha t an y 
solution to t he probl em of i nc roa si ng pollinution by 'wild 
bees must hnve many a spec ts and require consi der abl e time . 
Consid er , for example . Osmia soclusa, This small greenish
bl ack bee is an efficient pollillc tor of first - cr op alfalfa 
bloom in most pnrts of Cacho Valloy . At first i t was thought 
to nt-st in dense aggr egnt i ol1s in certa i n road cuts , but in 
1947 tho rond-cut bee s wer e found to belong to three other 
spocies. Osmin seclusa was identified in the vl inter of 
1947-48 , but no li ter e tur e concerni ng its habits could be 
found . Le, t e in Jur..e 1948 it vws seen to cut small lenf 
pieces from a genus of mallow (Sphaer alcea ) ' wh ich grow 
adjacan t to' an alfalfa fie l d . Ca reful secrch in the area 
r eveal ed one bee entering the nest of n turret- making bee 
(Dicdasia) , a pollinator of Sphaeralcea, Of 30 Diadas i a 
burrow s exami ned 6 contaLled nost s of Osmia secl usa . 
Suggostions f or moans of incroasing thi s Osmia e r e a t 
once ovident , but following th em up with trial s would 
require several season s of intcnsiv0 toIJork . Such trio.l s, 
evon if a ttended "I i th some success , I'lould shed li ttlo, i f 
any , ligh t on pr obl oms concer ning other ", ild b&e pollinn to r s . 

, , 
The foll owing br i of r esumes indica to the pre sent sta tus of 
our studies end somo of tho l ines of cttnck VIe hcve employed: 

1. Nomi tl mclc:lder i: A grogn~ ious species, <'Ihich nests in 
mOist , flat lowl::nds. 

. -
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Blocks of soil containing overwintering l arvae were successfully 
moved from Idaho to Oache Valley , 'and emergence in the new 
locality wa s satisfactory. Individual l a rvae wer e also t rans
ported in sm" ll holes drilled into v,ood blocks. (;pod 
emorgence vms obta ined f r om a set of holes tha t were lined and 
sea l ed with beeswax. 

Attempts to establish ne'" aggregations of the bees i n 'soil , 
of various types in Utah v,ere Bc:lera lly unsucc essful. Ad
dition of various amounts of calcium chloride and sodium 
chloride to the soil r a ised the moisturo content slightly. 
but did not a ttr.act the bee~ fo~ nesting purposes . Most of 
the bee s tha t emerged in the experimental ar ea either 
di sappear ed or nested i n the smell soil blocks from which 
they emerg0d. 

2. Bumbl e beos: Ooloni al species the colonies of wh ich die 
out in the a utumn and ar e built up ench spring by f ertilized, 
over winter ed ~ueens. 

Fifty-four domiciles of various constructions and cont a ining 
various nesting meterials were placed in the field in the 
spring to a ttract ~ueens for colony ostablishment. Eighteen 
of tho domiciles we r e a ccepted by the following specie s : 

Bombus hunt ii Groene - 9 
Bombus morrisoni Oresson - 3 
Bombus nevadensi s Oresson - 2 

Bombus f ervidus Fabricius - 2 
Bombus occidentalis Greene - 1 

Bombus rufocinctus Oresson - 1 

About half of the coloni os r eached ma turi ty and pr oduc ed males 
and new ~ueens a t the end of t he season. The ot hers f011 
victim to flooding, pe,ra sit e s, vandalism~ and doa th to t ho 
~ueens from unknown causoq. 

One vigorous colony of Bombus morri soni ,was utilized in a 
l argo cnge to t est the attractiveness of various clone s of 
alfalfa . This colony performed perfectly in the cage , r e
sponded well to f eeding with dilutod honey, and produc od 
about 35 ~ueens which wer e promptly ,:('er.tilized by males. 

3. Megachile (leaf-cutter bees) : Solitary bee s which li,ne 
their brood cells' wi th l eaf pi eces. Some speci es nest in 
bettl e burrow s and other hol es i n timber. 

Slabs of wood drilled with holes of varieus diame t ers end 
depths wer e set in likely loca tions in the fi el d t o a ttrac t 
these bees f or nesting . Although sever al s pecies, knql'Jn to nest 
in wood wer e seen in some of ·the locations chosen, none of th'e 
slabs Vl ere utilized 'by them . Several specios of bee s of the 
genus Osmi a (but not a lfa lfa-pollina ting speCi es) nested in 
them r eadily. 

Effect of Insecticides on .• ild Bees 

Only a few specific t est s v,i t h insecticide s have beon J11IldQ on 
wild bees·. Results from field t ests are- 'generally inconclusive 
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because .Gr suffi,di ~nj) nUllioer ' of .!).ests of b~.es ,.Vi .si ti ne; the t r w t ed 
'1'ie lds cannot b e P\l t; unabci< obscr.voti ml . .coipi~s of bees i n the 
. fi e lds bef or e an\! oft er "tret, tmt!n~ may measur e nothing mor E. than 
r epellency ·ef ·tho rna t erial . . 

'" . . ' ;-" ~" . 
Mor e compl e t e mea surement .s "i'Jer e raade :on t he t OXi'dty of DDT 
to Nomi a mel andori Cl~ll . neer Del t a , Utoh, i u . 1947 ' and 1948 • 

. ~ though ·resul ts c;>f ; t h i s year's t est ha vG· .... ot ye t been anclyzed , 
J t cnn .. bb" sk,t eq. t.j1.a t cleiiri i t o kill wa s ca used by an early 
inor~~.ng applica ti on .of· :)'per~on.t ··DDT· dus t up the r a te of 20 
;pouritls . per ' E!c r c , ... p. s i ndi'irat ed. by t he 0Pp ~:'.N!lCe of deed bees 
a t ' the nes t · en t r ance s and by (. s ud<lon C:roppi ng off .of about 
)5 pe.rcent ~ 1:n ' tiie nwnber of ncti vo nes~s . ' ·Flo'ie. · counts i n 
the tests shoVlo<l t hc t t hQ DDT" , as a pplied, wa s l e ss r.epellont 
t o Nomia than . to .honey bees. . . "'" : '" 

• • I .' • 

. ' Bwn~l,e: beos :tnd':l oaf - cut t er boo s or e :tpparontly not .r epelied 
'by' DDT, accor ding t o fi ol d . counts mode bef qr .e and 'a,fter dusti ngs . 
However , aft o];, a ... suf fi c i Cll t 'cont eet period. they' show' the same 
un.coOJ;'di na ted behE\v ior. as "h.6ney bees . Coi,l.~e9.uontly , it a ppear s 

" likpl y' t ha t · 't hey.; a r e , eVEm m6i::o .. endunger ed "by du s,t i ng Pl?or a tions . 
In ' So li tary gQnez:a st),clr.'8s ·Megachilu, i t is t;!l.so· s i gifi fi eant 

'. t ha t dee th of :11 1'"omal e f i el d bee ' stops, P~O~E!$S' 'on: h'e:r"ne s t 
:and: goner r.lly: leave s.,J t .:'unpr ot ee ted . , · ' . .... .. .. . ,,' ........... . 

'. . :.' .. ; " .... ~ .... _., 
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SOME OF 'IRE OBSERVhTIONS OF B:.:E CUL1URE 

Colwnbus , 011 io 
A. ~i. -doodrovol 

Rether ext o!lsive s t'tdi ~ s h:lve been made of the compar a tive 
numbers of t he v:lr~Qu s pollina t i ng i nsects pr esent i n r ed 
cl ovcr aile. a l sike cl over fi el ds duri ng tpc bl o'ssom periods . 

I n somo ins t nncc s honeybees wer o thc ' only pollin:ltor s 
pr esen t , \',hile [e t othoJr t i mes bwnblcbee s nnel soli tar y 
bees constituted a s much as 18 per cent . The se f i gur es 
var i ed gr ee t l y with local condi t i ons but i n noarly 
nIl i nstcnce s honeybeos ~ontly 'pr oc.o!llina t od, and .... t t,e .. 
ot hor pollinc.tors \IElr e compl et ol y i nadeC].uute . 

1n vcrious r ed cl over fiel ds; periodi cel o,ver age s of 
fr'om 429 , to' ,1536 beos pElr acre ( .• ED )*' wor e observed. 
It hns been ostima t ed t h:l t 1667 bees per acr e (I,ED) , 
vlOrk i ng constantly , C 'lIl accompli sh f all pollinati on 
of c good ste nd of r ed cl over. 

Honoybeos on r ed cl over blossoms collected nec tar as wel l 
a s pelIon when i t was ava i l c-.bl e . Hmvever, in some l o
ca tions li ttl e necter coul d be f ound and acti vity VIas 
l ur gely conf i ned to pollon collecti on . The sugar con
cent r a tion of r od cl over nec tar r an god a r ound 30 per cent . 

No conclus i ons have boen clr avm on the ba i t i ng of boos fo r 
i nc r eased activity on t he blossoms • 

* Observa tions by Dr,. :i. E. Dunham 
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DDT, chlordan, anQ benzune hexachloride are very toxic to 
honeybees that come in .cpntqp.t ·n ito' t hem. Chlor dan anG. PRC 
are several' times as po~so~04S 4s pDT , al though their act ion 
is sloviCr and more llasily overlooked. 

'The Rel c tive Effectiveness of t he Vo.rious specid 
of Follinating Irisect's Observed 'a t ' 

Columbus, Ohio, dur i ng 1948 

John Dean 

o 

. '" . 

, . • . Flower s 

Spedos Numbor of Visited 
: Individuals:Totdl No .l~or 

. :ilffec ti ve 
:Tripped; Visit~tions 

. • % ,per ml nute 
ffiln . . " • 

;,,:;epos temon sp • . 1 8 4 .0 50.0 

Apis melifor a 
(nec~ar) 
(pollen ) 

Bombus. 5PP . , 

Hcli.ctus spp . 

Megachile spp . 

Moli ssodos spp . 

M. bi11lflculatus 

~3 1087 15.7 
0 

22 619 21.2 

.. 5 54 5.1 

28 773 16 .4 

1 22 11.0 

1 9 18 .0 

HARUFUL <IND ' BENEFICIAL 1NSECTS 
IN aLFnLFi.. SEED PRODUCTION 

Ralph L. P:::rker 

1.1 

47 . 2 

0.0 

92 .9 

77.3 

66 . 6 

Kansas Agricultural Experimen t Stati on 

2.0 

. 0.2 

10.0 

0 . 0 

15;2 

8.5 

12.0 

Insects which occur on alfalfa may be pl aced i:1 t hr ee categories: 
(1) injurious, (2 ) beaeficial , end (3) neutral, which i nclude s 
the cccidont al visitor s and species of such smull i mpor tance 
thnt t hoy do not bel ong pr operly i n e ither of the first two 
groups. I n jurious insects pr event or r etcr d tho normal growth 
of the plant and r 8G.uce seed pr oducti on . Benefic ial i nsects 
e r e those of i mportence i n pollinating the alfalf a flow ers. 

•• 
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.In.iurious Insec t s 

Some of t he mor e i mnor tant in jurious i nsects whi ch occur 
annually on a l f a l fa and are r ather wi despread a r e ,given 
her e in bri ef outline i n a chr onol ogi cal order of their 
occurrence a s f ollo'ws : 

1. Tte pea aphid , ruacrosiphum pisi (altb. ), i s one of the 
f irst i nsects to cause ext ensi ve damage to al f al fa f iel ds 
in the spring . Meteor ol o&i cal conditi ons a r e a f bctor as 
to whether thi s insec t occurs i n outbr eak number s. 

2 . Lygus plant bugs , of "h i ch there ar e thr ee princi pal 
specie s , k gus obllnea tus (&;y) , b.. hesperus K.;i ..,ht , and 
L. eli sus Vw~ Du~ee , ar e often the mo st de st ructive to the 
bud s and fl ower s of alfal fa . !;;:i- US hes oer us and b.. elisus 
ore vJester n species whi l e b.. obl ineat'!:~ occurs ext ensi vely 
i n t he United St _tes and Canada . These i nsects have two 
to four gene~ations each year so atta in large popula t i ons 
during the l a te summer . 

3. Ra ::oi d pl ant bug, A6.e l pho£ori s rapidu~ (Suy) , i s a l ess 
abWldan t v,hieh occur s most abWldantl y east of the Rocky 
MO Wlta i ns during mi ddle and l ate summer . 

4. hlfalfa pl~nt bug , Adelpoocori s lineolat us (Goeze ) is a 
compar atively neVi insect to the Uni t ed St a t es and ha s been 
incr ea sing in nwnbers from year to year . I t '"as f irs t 
found i n the vi ci nity of Des MOines , I owa about t wenty 
years ago and has oeen spr eading f r om t ha t ce!lt ",r . In 
the vicinity of Manhattan , Kansas f or the past t wo year s , 
t hi s bug has become of consi~erable i mpor t ance i n a l falfa 
fi eld s . I t a t ta i ns i ts lar gest populati on during mi ddl e 
and l a t e summer. 

5. Pot ato l eaf hopper, Empoa~ f abae (Har r .) , i nfes t s a l falf a 
during "t he middle and l a t e summer af t er pota toes ha ve been 
har vested. In some sec tions , particularly nor t hern ar ea s , 
thi s i nsect is no t as i mpor t ant a pest a s it is in t he 
mi d- l a titude and souther n a r eas . 

6 . Grasshopper s , several spocies . These species occur at 
diffe r ent times dur ing the gr owi ng sea son but only cer 

"ta i n sp""c i es become abWldant dur ing the middle and l a"te 
summer to cause i n j ur y to alfalfa r acemes . I n some 
r egi ons , ho-never , gr asshopper s a r e considered the number 
one pe st in alfe:l f c seed production . 

7 . Blister beetl es , sever al speci es . These i nsects , a s a 
gener a l r ul e , may appear in l ar ge number s feed i ng upon 
the flower s and thus destr oyi ng the potent i al seed crop . 
Blister beet l e s r api dly mi gr a t e f rom oth"r cr ops to 
a l falfa and a r e vor ac i ous f eeder s . These insects -ar e 
most abundsfit duri ng middl e and l a te SUF.E.er. 

8 . Garden webworm, Loxostege similal is (Guen . ), beet " ebwor m, 
L. stic ticalis (t . ) and alfelfa Vlabwor m, L . commi xtalis 
(inkr. ) , may occur t oget her or s i ngly i n :ll f alfa f i elds 
and -under certa in weather condit i ons r a t her suddenl y 
during the la t e summer . 
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9. Clover-seed chalcid, Bruchophagus gibbus ,(.Bo.h . .l; attacks 
the soft ripening seed during the l a te summer. Much of the 
infested s e&d , does not r '6uch th'e seed bin since the light, 
empty seeds ar e blown ou,~ with ' the stra,'J. Se,rious damc ge 
occurs from this insect when both first and second crops 
of alfalfa ar e used to produc e ' s eed in the srune conununity. 

The alfalfa grower, whethe r he ts ' producing forage or seed, 
would , do , well to kno:v the i nsec t sj. tuc tion ~J.l clfol:fc, dur~ng 
the early as well a s l ete see son . 'If the 8£.rly genera t i ons 
of insects ~re r educed ex t ensive l y , then 12. t e r ther e may be 
l ess injury caused to the plants . ,' In forage pr oduction , this 
would r esult 'in greator tonnage , of fo r age. since the pl~nt would 
be growing without being stunt ud or PQrti'ally destr oyed by insect 
'a t t!1Ok . Insect' control 'in se'ed producti on is especially 
necessary , in t he pre-bloom stage of the cr op . I t is especia l ly 
essential that during seed production the benef i c i a l insects 
be protected fr om injury by insect icide s appli ed to control 
injurious , insects. ProtQction to the hencficinl insects is 
provided by nppli<;lti tion 6f i n"€Jctic ides 10 to 7 dnys previous 
to the blooming of the ~lfalfa ~ 

The insecticidos used· to c,on,t r ol these various insec t ~ , e r e some
wha t vari ed due to the specificity of the insect icide or the 
susceptibili ty of the insect. DDT, hovJover, in 10 percent dust 
or 4 pounds of 50 percent Vl otteble DDT to 100 s ullons of wGt er 
as a spray "Jill 'bring about control of = ny of the se injurious 
insects such ns the vnrious plant bugs and l eafhoppers. 

Early work of the past two decodes in the off ect'ive control of 
injurious insects in alfelfa seed p~oduc t i on vms 'done in Utah 
and then in recent years in Calif,'ornia , Io~m , Kans:!s and 
Nebra ska. I n sever a l of these sta tes, '/Jor~ is a lso being done 
wi th beneficia l insects. In 1946, foll oY, i-ng the Na tional 
Alfalfa I r,lprovement Conference , Logan , Utnh , , ther~ wer e es
t ablished t l'JO stations wi th cooper ating a gencies i n the USDA. 
The t vJO field l abor etories established a rc known as the Legume 
Seed Production Labor 'e,tori es , one estaolished a t Log~n, Utah 
t o study primQrily a lfalfa and one establi shed a t Columbus, 
Ohi o ,to s tudy elfelfa =d r ed clover . These l nbor c.tori e s in
clude in thGir work the study of injurious i nsect s and their 
control es vJell as benefici e l insects in the Doll i notion of 
l egume crops . Agronomic problems i n plent imprOV€;mcnt and 
crop produc tion a r e a lso n p:lrt of the vJOr k . 

Beneficial I nsects . 

The bqneficial i nsects which bring about t he pollinc. tion and 
trip:l:i ng of,. alfalfa belong to th~ soc i e l :!na soli t :!l'Y Groups of 
the order Hymenopte.o. The pr i nc i pa l i nsects involvod a r e l ea f 
cutter, bees " Mega chile bravis (Say) , M. perihirk Ckll., M. 
mendlca , Mo. coguilletti Ckll., Mo. onobrychidi s Ckll.; ha iry 

r 
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flower bees , l\'ielissodes sQP .; bumblebees , Bombus spP.; soil . 
mini ng bees , ·Nomi e. melnndoi'i Ckll. , . Ca lliops is andreil if6I'inis~" ... . -
Smi th and' honey;-lYciis, Ap1s"mellifica L.. .' .. . --, - , 

These boncfi~ial in~.ects· pri.";arily visit flower s fo r poll on 
and nectnr ~oll~ction.~. Some .of these insects :.r e effective 
i n the tri op i ng of the alfalfa flow er vJh er eas others , beca use 
of the fo.o6. ·.collecti ng habits', 'do not trip the star"ens vlhen 
gathering nec tar. Popul a tions of these insects vary from y.ear 
to yoer , dejler.d i ng upon climatic conditions and nesting oppor
tunit i es . The studies of beneficial insect s i s b~ ing .carried . 
on in Utah , Cali forni o , Nebraska , J:~ansas and Ohi o . 

As mos t biologists and agriculturis~s r ealize , legume seed 
production i s ~ complicated i nter.,-r81ationship of plants 
and several groups of bees . Some ·of the .-:lork in connection 
vlith the study .of benefi9 i a l i nsec 'os i s entirely new and 
entomologists must find out ho'" each speci es of solitar y 
Hymenopterous in sect visiting alf~lfa lives and collects 
food . This par t of the i'Jor k 'might be stated as being i n 
an an ti r ely new field for th& sp&c i ali st studying legume 
seed pr oduction . 

BENEHCIAL AND INJURIOUS INSECT 5TUDIES I N KAiiShS 
; •• : •• Fr c;nklin and R. L. Parker 

Kansas Agricul t ure l Experiment Stati on 

During July, 19'17 obse::-vations Vler e mc.de on three pl ots of 
DDT dusted Buffa l o al falfa on the Kansas h gricultural Experi
ment StLti 'on Agr onomy Farm- '.'l ith the, follovJing r asult s : ;A ' 
singl e dust i ng of 3 percont DDT gnve 90 perc ent control of' 
the alfa l fa pl a:.t bug, 92 percent coat.ol of rapid pl ant · 
bug nymphs, ·76 'percent f or rapid pl-ant bug adults , ' 79 percent 
for tarnished pl ant bug nymphs , 57 per ceht for t a r nished ' . 
pl an t bug adults , 94 perc ent fo r l eafhopper s , and . no control 
of gurden welivJOr m adults or l a rvae . .f;. 10 percen t DDT dust 
nppl i ed a t the same time gave 94 percent con trol of a lfalfa. 
pl ant bugs , 92 percent for rapi d pl nn t bug nymphs, 62 percent 
for r api d plant bug adult s , . 97 perc en t f or tar nished plant bug 
nymphs , 77 percent for t a r n i s)led plant bug adults, 98 percen t 
f or l eafhoppers, and no control 'for the gar den webvJOrm' adults 
or larvae . ' 

The untr eated check plot yi e lded 2 . 2 bushel's of seed to. the . 
ac r e , v,hilo the 3 percent DDT plot yielded 4.1 bushels of seed 
to the acre, an i ncrease of 184 percent, and the 10 percen t 
DDT plot yi elded ' 5. 5 bushels' of se'ed to the ac r e , . an i nc r ease 
of 246 perc ent ·. , . 

. I. 
Field observa tioas made durir-g 1945, . 19~6 and 1947 in the 
vi c init~· of ' hlanhattan , Kansas sh0.vwp. that the most eff'icient· 
pollina t or of a lfalfa in Kansas vIes'· the i eafcutt er bee , 
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I,leRach'il'e brevi~-iSay') which speci:es tripped 98" perc-ent of the 
floret-,rVi S1-tEld ; " "Thr ee' diff'eren t s pec-i e s "'of , Meh S'sode s ; a 
brown species , a bl aCK 'end whi te spec'i~s" and a black speci es, 
tripped 51 per cent, 50 percent and 47 per cent respect i vel y 
of the f l orets visited. Bumblebees tripped 3~ percent of 
the f l or ets visited . The most numer ous and least efficient ' 
pollina tor 'present vias the honeybee , whi ch tripped an average' 
.of 0.c.1Y,, 4 . 13 porcent of the f l 'orets visited . The nectar . 
gathering honeybees tripped 1.18 per cent of the flo r ets' ,. 
'vi:si tEld, but the pollen gathering honeybees t r ipped 64 per
cant 'of the' f l or ets vi s i ted. 

The honeybee vi sited an aver age of 16.86 alfalfa flor ets per 
minute, tripping 0 . 83 of them. The nectar ga thering honeybee ' 
visited an' aver age of 17.04 'Tlorets per minute , t rippi ng 0 . 22 
of th'em . '!he pollen gathering honeyboe visited an average 
of 14 . 18 florets; tri pp i ng 10 .13 of them. The bumblebee 
visited an average of 24 . 07 alfalfa flor ets, t r ipping 8 . 49 
of them : ' The ' l eafcutter bee, M. brevis, visited 19 . 22 alfal
fa flol'ets per minute , tripping 19.16 of them. 

INSECTS ",S " FhCTOR HI ALFALFA SEED PRODUCTION IN NEBRASKA 

.G:. , ,l: . Sooter and E. Hixson 

Speci al work on control, 'pf ,ins,ects af'fecting alfalfa seed 
production i n Nebr aska during tho past two years ha ve re
vealed some interesting data but as yet these are !lot con
clusive enough to 'wa r r ant overall recomme/ldations . The prob.1.em 
is a ,complex one and not easily , easv/ered wi. th prelimi nary 
resear ch . The 1947 .season was _appar ently e" good alfalfa seed 
produc tion year in NElbraska a.nd the 1948, season was not so 
favor able fo.r s,eed productipn , all fl'lctors consider~9. . Hov/
ever, the 1948 season studi es i~d~cated that ,consider~ble 
seed may be produ,ced even, duri ng somewhat ,unf,avor able years 
if a ll ' factor s are con.st der,ed iJ-nd those ,that c!,!n be con
t r olled are, ha,ndled ,properly . ; ', 

, . ' 
Much heavier , lygus' bug and ,grasshopper population~ wer~ en~; 
c,ounterod in, )..948 than in )..947 , in addition to ,the weather 
condi tions not being as fav.orable • . ,'l:'Jle, \lighest ,lYguS bug 
county in 1947 vms an average of 7 per sweep wi th a .15 inch 
net . The highest lygus bug population encountered in 1948 
wa s on a check plot where 2.8 per sweep ,were, taken VJ.i. th a 
15 inqh net . . " ' , .. 

Some ,of the major paints of inter est from the 1947' inVesti
gat i on were: ' (1 ) Ther e wer e no' not'iceable 'increasE;6 'in plant 
growth in the trea ted plots , although a large popula tion of 
pea aphids wer e controll€ld . , (2 ) '~here was a fair seed ,se t , on 
tho 1)rst cr op . No good ciuali ty seed wa,s produced, ther,e!ore 
yield cl,ata wer e not taken. (3 ) Contr ol of insects i!l the .. 
first crop had no effect on seed yi eld of the second crop. 

-
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(4) I"sect control during the second cr op grov,th did reduce the 
ly€us bug population, however there v,as no significant increase 
in seed yield. (5 ) The only important pollil:0,tors a t the two 
test plots near Lincoln were wild bees , mostly Megachile 
species known as leafcutter bees . (6 ) Honeybees placed within 
about 250 yu:uds of one of the test plots showed no inter est 
in the alfalfa during full bloom. Competition from clover 
was a factor early, but during the mid-summer period when 
clover was not in bloom the honeybees showed no inter est . 

The 1948 seasons work indica ted tha t dusting on small plot 
ba si s is a hazardous procedure vJhen other plots a r e close by 
even though the dusting is done during calm weather. It 
appears tha t the use of sprays in t esting different material s 
will give a better limitation of the drift affect . The 1948 
dusting experiments i ndicated thet dr ift was proba~ly en 
important factor in, the 1947 studies . Insi&~ificant yi eld 
differ ences on treat ed pl ots over untr eated pl ots during the 
1947 season VJas very pr obably due to dust drif t onto check 
plo t s . 

TechniC).ues fo r follovJing the insect popula tions t r end in al
f alfa experimental plots need r ef i nement . Porti ons of large 
fi el 6.s used as test plots appar ently do not give a true p.ictur e 
of controlled situat i ons because of insect popula tion shifts 
during haying act i vit i es . I t appears that to ob tain a 't rue 
pictur e of th& situation the work needs to be done on small 
isola t ed fie ld s where control of the situation is mor e certain 
Rnd ' there is less chance of surrounding i nfluences . hlso this 
isol a tion would enable the observer to obtain a better know
l edge of the pollina tor populat i ons and infl uence s . 

INCRL,SED SEED PRODUCTION IN .lLFALFi< 
'lHROUQi a.~l1iviFUL IN&'ECT CONTROL 

C. P . ~ilsie , I owa Sta te College 

,Ufo.lfa saed pr oduct i on under I owa conditions has been , unti l 
r ecently at least , a hazardous enter prise . The reasons for 
this ar e not difficult to find. Fir~t , the climate is not 
ideal f or seed production . Bri ght , clear, dr y VJeather favors 
pollinating insect activity as Vlell a s proper ripening and 
f avor able harvest ing conditions. The no rmal r a infall in 
Central I o,Ja for Jul y is 3.42 inches, for August , 3 . 70 inches, 
and for September , 4. 28 i nches . Secondly, the damage to the 
growing crop and to the developi ng buds and flowers, caused 
by destructive insects , is gr eat . Potato l eaf hoppers , aph i ds , 
grasshoppers, alfalfa plnnt bugs and several species of Ly~us 
all help to pr event the r ealizat ion of a good seed crop . ~ 
third limiting f actor , at times, is a lack of pollinat ing 
i nsec t s . 
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Beginning ,in 1945 , f ollowing the lead of the U . S.D.h.. and state' 
work~rs i n Utah , ef forts ~ere made to i nc r ease seed production ' 
by contr oll i ng some of the destr ucti ve insects with DDT and 
other ne~, i nsecticid"s . I n i t i a l experiments wer e begun through 
the joint efforts' of the Departments of Agr onomy and :Entomology 
and' Economic Zoology wi th the Agricul tUl'al Engineers being , 
brough t..in to the pic t ure the following year . 

Promising r esults wer a ob t a ined i n 1945 using f our vari e ties, 
Ranger , Buffalo , Cossack and Lcdak , seed yi el ds up to two , 
bushels per ac r e being obtained. ~eaknesses of the small p'lot 
technique , so useful for much of our agronomi c '.~rk; were soon 
appar en t, due, to drift of the insecticides and migr ation of 
i nsec ts ,from plot to pl ot . 

In 1946 ' a cooper ative axperimer.t conducted by the Departments 
of ,l.gronomy , Entomology and Economi c Zoology, and Agricul tu,ral 
Engineering ,was established on the :.gricultur a l Engineering 
Research Farm in a 13-acre fi eld of alfalfa. 'The fi rst cr op 
was harvested for ha y the last of June . Plots of appr oxi mately 
one fourth acre in size wi th six r eplicates, v,er e used for the 
seed production t rial. Trea t ment consist"d of two spr ays , the 
f irst 'applied July, 20 , using appr oximately 1 pound of DDT ' 
per ac r e i n 100 gallons of water. , and the second applied 
August 6 , using, tl'JO to thr ee pounds of DDT per acre in 150 
gallons of water. ;"S an aver ege of s i x r cplicates , t he yield 
of recleaned seed from the t r eat ed ar eas was 77 .5 pounds per 
ac r e , while that from the acres not trented was 14.1 pound's 
per ac r e. The perc ent of plump seed in th r esher run I'JaS 77 . 5 
for th~ , sprayed a roas and 31.7 for , the a reas not spr ayed . 

For age yield a l so was i nc r eased by the use of DDT by appr oxi 
matel y one half ton per acre. Until now , however , it has been 
consi dered ~~safe or. at l east not adv i sable to f eed such for
age , so spr aying has not been recommended f or the production 
01' !lay .. 

, , 
In 1947 on the rlgri cul tur nl Engineering Research Farm, 10 acres 
dusted .'i th 1 pound of DDT per ac r e (by a irpl ane ) produced 215 
pounds pOl' acre , while 3 acres not t r eeted producea. 50 pounds 
per acr e . 

On the ;"gronomy Farm' in 1947 two plots each one half ac r e in 
size wer e du sted, 'using a ground machine and applying approxi- ' 
matel y. two pounds of DDT per acr e ju~t prior to b~ooming, fu~d 
two plots of the same size wer e left without treatment . Seed 
yi el ds .,er e 243 pounds per acre from the a r eas dusted and 120 
pounds, per ac re from the areas \~i thout treatment. The 1947, 
season VJaS dry and I'Jar m, pr obably much bette r than aver age for 
seed pr oduct,i on in this r egi on . I n spite of the f avorable 
soason i n 1947, however ', dusting increased seed pr oductlon by 
as much a s 100 percent in one experiment and by 400 percent 

in the other. 

• !' 

-
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Cooperative exp~riments initiated in 1948 include comparisons 
of' DDT with Chlorda.mand Toxaphene, the two latte.r mentioned 
insecticid,es being used because of their possible value in 
reducing grasshopper damage. The gr asshopper probl~m has been 
serious in many parts of Iowa this season and DDT alone is not 
effective for their control. Sprayi ng instead of dusting aS ,a 
method of application is rapidly being adopted in Iowa. 

More information is needed with regard ·to the kinds and popu
lations ·of insects affecting alfalfa growth and seed setting . 
The management practices , particularly the time of cutting the 
first crop . ' may' be of considerabl e importance • . Then too , W!3 
need mo r e complete information on the . pollinating insects. 
~he principal ' species doing this job of pollination may vary 
from place to place, as do the conditions either favorable or 
unfavorab l e fer the building up of populations adeCiuate for 
the most effcctive results. Local areas , particularly favored 
f or seed production., may depend largely upon this factor of 
an adeCiua te number of pollinating insects. 

In summary, it is apparent that the control of harmful insects 
is a promising means of increasing alfal fa seed production 
under I ovJa conditions. 

INSECTS INJURIOUS TO ALFALFA 

. By F. V. Lieberman, U.S.D.A. 
Agr. Res. Adm . 

Bureauof EntomologlT and Plant Q,uarantine 

In the Cache Valley in Utah !-ygUS spp. were not abundant on 
first crop alfalfa during 1947, but injurious populations 
occurred during the latter half of the sea~on. The alfalfa 
weeVil, (Hyoer a postica (Gyll )) was extremely abundant on 
the first crop and severe injury r esulted on untreated areas. 
EC0J?-pmic control of the alfalfa weevil VJaS obtained under 
the adverse weather conditions existing May 29 to June 19 .. with 
twenty pounds of five per cent DDT dust per acr e. A 20- pound 
dosage of t en per cent DDT did not gi-ve ' enough additional 
control to justify use of this higher dosage in 1947, but the 
same dosages applied under different growing conditions 

.during 1948 indicate that the higher" dosage is r eQuired .for. 
effect 'ive control. In tests on . small pl ots to evaluate . other 
promising insecticides for control 'of l arvae of the alfalfa 
weevil dur i ng 1947 /ilnd again during 1948, chlo'rdar!6, benzene . 
hexachloride, chlorinateol camphene and parathion were more 
erfective than DDT, o'r the ' previously· reconimen:ded .calcium 
arsenate , considering both the amount of' active ingredi ent 

. per acre applied and percent controI-·obtained. . .~ . " . 
',', . 

Observations on the 'irifluence of' crop dusting ;po;" "'th~' ~ver
wintering population of th~ alfalfa weevil parasite (Bathyplectes 
curculionis (Thoms}) seemed to indicate that the r eduction 
in numbers of this paraSite corresponds with the effectiveness 
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of t he ' i nsect i cides i n kil ling. ~e6vil ;Larya,e on f~rpt cr op . 
-seed· alfalfa •. · Fur ther : .stJ.ldy of di stur bances in we'evl i - pare 
sH e r elationshi ps in .. alfa;Lfa tl;'\3ated with 't h'e variou.s· new 
insecticide's .i s i mpere1;i}[e . ' . - ..... 

'rests ' on fi r st cr op .soaPi .aLfalfa, .~t Del~e: ,and at LClgan 'dur
i ng 1 948",to compare -the-;ef.f ec t of two proD,tqom applicat'i ons 
of i nsect i cide with the one standar d bud-stage applicat i on to 

.. con t r e'l both ·'the alfalfa '~",evi1. and Lygus spp . i ng i cate wo r t h
.Ihile 'i mpr ovem",n t in - the "control ·of both i nl3ects 'on the '.s l o.J 
maturing firs t ·.c r op s0ecL~lfalfa "~'; areas 'where the two i ' • 

treatments ·wer s appli ed ; The . ~ccinomi c feasib ~li ty .Pf · rri\!-l !~pl e
a pplicat i on :pr otecti on \'i ill be ('latermined \'/hen r$cords on -

.. yi &l ds of· seed ob t a i ned ' i n these · test s.·' .,. r~, available, 

INsEcTS Ii<~IOUS TO ALFALFA 
~ .. , 
By: :B:. V(. P9.QS·,'. U."S·, · D. · A. 

. Agr ., Res~ 'Adm , ' . ',' • , . 
Bureau of Entomol ogy and Pl ant' 'Q,uar ant:ine .' .. 

. . '. ' " .' ", ' . ~. .; . ~ . '/ - . 
The major ' insect pest ofalf.aUa'. i.nMaryland .duri ng .. the pas t 
two yea.rs was the pota to l eafhopper, . (E1l)poasca .fabae (E;arri s ) } 
wh i ch causes losses in qual ity and quanti ty of the sec'ond"'and! 
or third crops duri ng most seasons • . ' r.es~s a t the Agricultur a l 
Research Cent er at BeltSVille , in cooperat i on wi th the Bureau 
of Dairy Industry ; ind i c'ate that "rie 'appli cat i on of 0 . 5 pound 
of DDT per ac; r e , i n the for m of ,·an'''atomi zed concentr a t ed 
emul s i on; will gi ve adequate cont:ro l of heavy popul at i ons of 
th i s i nsect in a l falfa of aver age height and density of gr ow t h • 

. Treatinen1;s with DDT provide an eicellimt r esidual effect !j.gai ns t 
this l eafhopper. . A' inin i inum' of ' r esidue wi ll r emai n on the 
forage at har vest t i me ' i f applicatl.ons a r e made about · mi dway 
in the de.velopmtlnt of the ' cr op. ' Mor~ res.eaI'ch ~s neede d bef or e 
DDT can he r ecommendeli on fora'.,e tha't" will be 'fed t o da iry 

. animll:l s or ani mal s that Ilr e be i ng f a'ttened fo r sl aughter. 

The - ~ea:dow· ,. sp~·tt lebUg , . (Philaenu's ' l eucoPht halmus (L ,.)) has 
bElen ver i apundant on ' alf!l1:fl'l. i n Mar yland. dur ing the l as t 
thr ee' seasons . Preliminar y tests against the adults..-in . 
w.hich twel ve formuiat i ons'; involving severi i nsec t i cides, ' wer e 
applied , t.o small .B.r eaS of ·th i r d- crop alfali!a: wi t h ha,nd .equi p
ment gave satis;fac't'or y kill 'in sever a l insteinces , ·.but the 
iI'~~idual a,ffec t 'was' i'nadeque. te at t he : concentr at i ons ·used • 

. Studies on the 'ccintr ol ' o:f ' this i nsect ' should be '·direi.'cted at 
the ' n"mpiiai or ' immat'~re stages , :wh i ch :dovel op withiri the , 
spi ttl e niass~s . oIl f i rst c r op' alfalfa: . ,One ap'plication of 
an insectic~d8 ma:/, ,«ohtr ol th~S sp i ttlebug ' and 'al,so .the pea aphid 
(Macr osiphum' pls i (Klte. ,),}, wlii ch' occurs abundantly on . fir st
c r op alfalfa I~ . Mary:I.and dur ing c?ol dr y seasons. 

J _. _ :,.~,; 
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INSECTS INJURIOUS 5'0. ALFJ.LFA 
By Ray T. Everly 1/, U. S. D. A. 

Agr . Res . Adm, 
BureaQ of Entomol ogy and Plant ~Qarantine 

Among the insects attacking the reproducti ve structur es of 
the a l fa l f a plant , t he pl ant bugs Adel phocor i s lineola tus 
(Goeze ), !. ra~dus (Say ), and LygQS oblineatus (Say) were 
t he most important i n Ohi o dur ing 1947 . I n no r thwester n 
Ohio in many fields which ceme into bl oom. in mid-August., 
these i r:sects r educed the ·f l ovlering by 75 to 90 per cent. 
I n preliminar y tests agaLlst these pest s i n whi ch DDT a t 
the rate of two poLinds benzene hexachloride (1 pound of 
gamIna isomer), and chl ordamat one pOQUd per acre v,er e 
applied with hand equi pment , si gnificant contr ol of 
these plant bugs was ind i cated and yiel ds of seed f r om 
plots treated wi th an emulsi on of each of these i n- .. 
secticides wer e f r oIn .84 to 100 percent mor e than f r om 
untreated check pl ots . 

Tbe potato leafhopper (~20~~~ fa~~ (Harr is ) ) di d no t 
become very abunc.ant i n nort~weste~n Ohio until mi d-August. 
Of the insect i cides appJied o.gainst plant bugs , as r epor t ed 
above , DD'r .Jas by fa r ·~he most effective against this· 
Leafhopper . 

The meadow spi ttlebug, (phjlp,.~ leucophthaLmus (L.)) caused 
damage to al fa l fa at Columbo r; , Ohi o i n the spring of 1948 .• 
The populations of nymphs avc' raged 132 per squar e f oot . Test s 
in whi ch sever al fOI'mulations of insectic i des were applied .. 
by means of hand equipment ini:icated that ber.zene hexachloride 
at the r ate of one pound of g~~a isomer per acre , appl i ed 
a s a wettable powder solution or as an emul sion, gave excellent 
cont rol wld appeared to be s i gnifi cantl y mor e effective than 
the other mater ial s applied in these tests . 

GRASSHOPPER CONTROL TESTS n~ IRRIGATED ALFALFA IN 
AP.I ZONA , 1945 - 1948 

By O. L. Barnes , M. H. Frost , Jr . , N. J . Ner ney, and I . R. Lai r d , 
U.S .D,A., Abr . Res . Adm . 

BureaQ of Entomology end Plant ~uarantine 

Tests Vlere conducted i n plots of alfalfa located in Maricopa 
County , Ari zona . Di fferent toxi cants wer e compar ed ' in bai ts , 

11 Resigned June 30, 1948 ; nOl, assoc i ate. i n Entomology , . 
Depar tment of Agri cultur al ExtenSion , Purdue Univer Si ty 
Lafayette , Indiana 
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dusts and srrays . hIel areoplus' !!'exicenus ' (&l.uss . ) a::!d...M,. 
differ ent i alis (Thos. ) were the o.omina:ot grasshopper' species. 

L~ ba i ts , two ~uarts of li~uid sodi um ar seni te per 100 pounds 
of carrier gave sl ightly higher grasshopper kills than s i x 
pounds of sodium fluosilicate, and, six ,pounds of sodium 
fluosilicate we.s superior to 4 pounds . Benzene b:e:x;achloridO 
conta ining ' Q. 3 pound of the gbmina isomer , cp.lordam at, 0 . 5 ' " 
and one pound , and chl orinat ed camphene at one and ' two" poundS 
per 100 pounds of ca rrier gave aver age kil ls eleven to seven
t een percent higher than was obtained with six pounds of 
sodium fluosilicate . Results w':lth one pound of-parathi on ' and 
six pounds of sodium f l uosilica te wer e approximatel y e~ual. ' 
./et baits ared dry bai ts were o~ually effective . As a ca r rier 
i n baits a 1- 1 mixture of brnn- sawdust was as effective' a s 
3- 1 and more effec tive than 1- 3. 

I n dusts or sprays" chlordam at one pound per acre gave grass
hopper kills of 90 "to 100 p8rcent i n green al f alfa dur ing the 
spr ing and early summer, but only 27 to 68 percent in spar se 
or short, dry alfalfa in late summer. One pound of chlorinated 
camphene vm s l ess effective than one pound of chlordare i n gr een 
alfalfa during ' t he spring . Chlorinated camphene at two pounds 
por a cre gave kills of '93 porcent i n ,early June and 78 to 92 
percent in August and early Scptemb0r . Kills with benzene 
hexachl oride at 0.3 to 0.4 pound of the game isomer per acre 
r anged from 68 to 9;7 perc ent ; " ith parathion a t 0.4 pound, 83 
to 98 percent;: Resi'duuJ. eff ec t i veness of chlordonecnd chlor inated 
cGmphene pft en 'c'ontlnued for 5 to 21 days aft er t r eatment in 
green alfalfa d'uring :the spring .and earl y summer . Vegetation 
tre9.ted with these nev, i nsecticides as dusts or sprays should 
not be f ed to dairy animals or to ,animals that are bei ng 
f at t ened f or slaughter, nor shoul d the insecticides be applied 
to l egume s when in bloom. 

CONTROL OF HEMIPTEROUS INSECTS IN IRRIG<\TED ALFALFA 
, GRO'.IN i OR SEED, i945- 1948 

U. S. D. A ., Agr . Res. Adm . 
By ,E. E. Rusl;l ell'" Bureau. of ,Ea t omol ogy and Plant 

'tuarant i ne 

Fi eld tests have been conducted on 10- to 40~acre plots wi t h 
a irplane e~ui pmen t and on 1/4 to 2 1/2 ;acre plots wHh groUnd' 
e~uipment in the ,Salt Ri vor Valley and' ,adjacent ar eas in 
southcentral Arizona , to determine the effectiveness of DDT 
and other i nsecticides against mirid and pentatomi d plant 
bugs in seed alfalfa. Important economic species ar e LY~us : . . _ ... -
hesperus Knight, Chlorochroa sayi Stal. , ~nd EuschlStUS lmplct l
ven t ris Stal. , a,l. though s0veral other sp,?cjes ar o' !'rlso present,. , 
The ,,;ork hOlS been greatly ext ended through ' the cooperat10~. ,or. " 
alfalfa grow0rS , tho Arizona Agricul t ural Experlment Statl on , 
insect icide manufacturer s and distributors, end commer clal crop 
dust i ng and spr ayi ng ser vices . 

• 

. ~ 
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J,.ygus spp. were effectively and economically controlled with 
one treatment of 1.25 pounds of DDT (technical br ade ) per acre 
applied to pr ebloom seed alfalfa. l'his dosage .,as effec tive 
when applied as 25 pounds of fi ve per cent dust or as f i ve 
gallons of spray, in the form of either an emulsi on or a 
suspension. Crops inf~~t 'ld VI i th both Lyg;us spp, and gr ass
hoppers may be protecteg by appl yi ng one pound of chlordane 
er 1.5 pounds of gh~Qrtna t8d 9~phGnG per acre as dust, 
emulsion spray , qr ~uspension spray i n f ormulat i ons as 
indicated for the DDT. P~nta tomid bugs have not been 
abundant enough i n sead alfalfa in this ' area since 1945 
t o obtain conclusive r esults on their control with i nsecti
cides, but higher dosages than those satisfactory for con
t rolling Lygus spp. and gr assh9Ppers will apparently be 
r equir ed . Vegetation trea ted with these i nsect icides 
should not be f ed to dairy animals or to animals that ar e being 
f attened for slaughter, no r should the insecticides be 
applied to leg~~es when i n bloom. 

INSECTS INJURIOUS TO ilLFilLFA 

By T. R. CUc."lberlin and J . T. Medler, U.S.D.A. 
Ac~. Res . A~., Bureau of Entomology and Plant Quarantine 

vhsconsin Agriculturc:1 Exper i ment Station 

I n Uisconsin 'during 1917 populat i ons of the meadow spittlebug 
(Philaenus leucophthalmus (L.», ,,(;;" " J:.z.ter · than those of 
t he potato l eafnopper , (Empoasca !~ (Harris» the tarni shed 
plant bug, (Lxgus oblineatus (Say ») or the alfalfa plant bugs , 
(Adelphocoris lineol atus (Goeze» and!. rapidus (Say). All 
these insects a r e considered of economic impor tance on alfalf a , 
r ed clover, and Ladino cl over i n :,isconsin , al though the density 
of the populations of each may vary considerably from year to 
year or from a r ea to ar ea during each year . 

Experiment s conducted by the .liscoIlsin Agricul t ural Experiment 
Stat i on (Scholl and Med l er 1947) ' showed that significantly 
increased yields of a lfalfa seed were obtained by one application, 
in the late- bud stage , of about 4O'pounds per acre of fi ve 
percent DDT dust or a dust mixture containing 2.5 percent of 
DDT and five percent of sabadilla. ' Tests along simi l ar lines 
wer e conducted by Chamberlin , Med'l er, and O'Neal during 1947. 
Si ngle appl ica tions of various formulations of insecticides 
i ncreased seed yields of r ed clover by 25 to 75 per cen t and 
of Ladino clover by 7 to 34 percent . Tests with insectici des 
aga i nst the small nymphs of the meadow spittlebug on alfalfa 
during 1947 indicated tha t 5 per c,ent chl ordane dust at ' the 
r a te of twenty pounds per ac r e was eff ective . Devel opment of 
this insect on alf alfa was ' much r etarded by dry weather in the 
spring of 1948 , especially in areas wher e ' the deficiency in 
pr eCipitation was extr eme and soils Vler e shal l ow ~nd of poor 
mo i sture-holding capac ity. 



ALFALFl.. ' SEED INVESTI(J,',TIONS , IN .iISGON.SIN 
, 'fl, ' E. Thompson, 

The control 9f injurious insbcts ~s desirable in both first 
and second .growthalfalfa that is saved for seed . The me jor 
PElsts, of first' g~O'.'Jth altalfa r EO the sp i ttlebug, alfalfa 
plant bug an~ tarnished pl ant bug; Nineteen forty- eight experi
ments demonstrated that a prcotical control of the .spittlebug 
nymphs could be, optained by t reatment 'vJith chlorinated cam
phene and chlord~e . DDT emuls i on also appeared to give 
control when appli ed carly in the se~son . DDT in the form of 
dust , wettable powder , or emulsion ha s givan consistent con
t r ol of the alfalfa and tar nished plaLt bug. These insects 
are cont r olled also by ohl orinated oamph0ne and chlordane. 

The potato leafhopper , alfalfa and tarnished plan t bug, a dult 
spitt l ebug, gr asshopper und cricket all damage s econd crop 
a l falfa. DDT has been tho r ecommended insecticide for the 
protectfon of pre- bloom alfalfa . ::lhen grasshoppers and 
crickets a r e pr esent chl or dane and chlorinated c~phene shoul d 
be used to control these pe sts. 

DDT and chl or dane a r e a pplied a t the rate of one pound tech
n,ical toxicant per acre' .,hen used in sprays , l~ ,pounds of 
chlor dane and tl'lO pounds ':of DDT per acre when used a,s dusts. 
Ch16rina~ed camphene is 'applied at a 50 percen.t' ,gr eater dosage 
than the above . ' 

Resul ts of experiments since 1945 have sho'lill that 'increa sed 
yields of alfalfa se ed a r e obtained when i nsecticides are 
applied. Trea tmen t ha s been recoJ!llllended in a pr e-bloom 
stage of growth but our recent observations show that ear lier 
treatment may be des i rable . 

The contr ol of i njurious insects is only a par t of obtaining 
a seed crop . Many fields have been observed where low bug 
popul eti ons wer e present , yet seed was not obtained . This is 
due i n: l a rge part to lack of pollina t ion . Studi es ,i n llisconsi n 
have shown ' that the honey bee, i ,s not to be relied upon for 
poll i nation of alfalfa. , A sm.all per centage of honey bees 
have been obser ved pollinati ng alfal fa ,under cer tai n condi t i ons , 

' but most honey bees Vie have obser ved in the fie l ds of :.i8consin 
appear to be collect i ng neGtar 'only" 

Ii. spec i es ,of wild bee , Andr ana ,.lilkella has been collected 
' commonl y in fir st cr op alfalfa and appeo.rs to be thorna jor 
pollinator of ' that crop . Several sp",cies ot wild bees ere 
found in second ' cr op alfalfa; pr incipally species i n the 
g~nus' Halictus. A sol dier beet l e, appears ' to be an' import'lllt 
poll i nator in the e r ea around ' Gr een Ba y and L,r.ke :ti nnebago . 
Bumbl e bee s are no doubt impor tant , but red clover is a strong 
compe titor. Sweet cl over is a competitor of alfalfa for all 
species Qf wi l d bees collected in a l falfa fields , 

. ~ 
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Ther e is consider able sea sonal var i a tion i n t he pr oduction of 
al fal fa seed. Th i s var iati on has commonly boen a t t r ibuted 
to the aff ec t of the weat her upon pl ant gr ow t h . Our obser 
va t i ons indicat ~ t hat t he ,variable seed pr oduction is caused 
mor e direct l y by the infl~enc e of weat~er on tho populations 
of i nj uri ous and benef i cial i nsects. For example , 1947 had , 
a col d r ai ny spring cnd a,lf'alfa had a heavy r ank grow t h in 
some f i el ds . An ~bnormally l arge or op was pr educed. ~e 

observed heavy pollinating activi t y and a very l ow popul a tion 
of i njurious i nsect s . Second cr op seed i 3 194? was generally , 
a f ailur e , and thi s "JaS corr el a t ed with high i n sect popul at i ons , 
and an almos t total l ack of pollinatL~g activi t y . r.-eather con
ditions i n pl ant gr owth wer e not abnor mal during t h i s period. 

In 1948 , the fir st cr op of seed is g6ner a lly poor exc ept in, 
fi el ds with l ow Adel phocor i s popul at i on , or wher e i nsect i ci de s 
wer e appl ied . In onc f i el d trea ted with DDT t he yi el d is 
estima t ed t o ,be h i&~er than yi el ds obta i ned in t he same f ield 
i n 194? The 1948 season ha s been abnor mally dr y . :'e have 
concluded t hat alfalfa seed pr oducti on i n :Ii sconsin gener ally 
i s not ' s tr i ctly dependen t on we t or dry seasons , but is mor e 
dependent on the popula tions of i n juri ous and benef i ci al 
insects . I n gener al the second cr op has gi ven the l owest 
yi elds of seed fo r the years 1946 , 1947 and 1948~ 

FOUNDriTION SEED PROGlkM FOR I lIJPROV.Ji:D FOlkGE CROPS 

M •. ;. . McCall - ,.s s istant Chi ef of 
Bur ea u of Pl ant I adustr y , SOi ls , and " gricultural Engi neering 

Dur ing the pa st f ev, year s , we i n t he Depar tment of ri.gr icultur e 
have been gr avel y concer ned by t he cr i t i cal pr obl em involved 
i n buildi ng up adequa t e seed stocks of impr oved small seeded 
legume s and gr a sses fo r wi despr ead gener al use on f ar ms . Ther e 
is no quest i on but t ha t new varie ties now avai l abl e if ,widely 
grown would ' s t ep up t he ef fic iency of our agricultur e i n a 
ver y subst=t i a l way . Fa r mer s who have used the se var i e ties 
ar e conv inced of thei r value s and it seems evi den t tha t a 
gr eat ma j or i ty of f armer s wo uld use them if seed in quan t i ty 
',ve r e available . Unl ess we can ge t seed suppli es t o make 
t his possible the re i s a serious question as t o the justi
fic at,i on f or cont i nued expendi t ure of public f unds on 
impr ovement of these cr ops. 

The new var i et i e s , ve luable because of r esi stance to disease , 
~ old , or other f actor s , cannot be i dentifi ",d in t he seed sta t e . 
The onl y pr esently available sys t em of i nsuring identi t y is 
t hr ough "Cer tifica tion . " rlmounts of cer t i fi ed seed noV) pr o
duced a r e woefully' i nadequate . For exampl e , onl y a l i tt l e , mor e 
than 1 , 250 , 000 pounds of "certifi ed" Cumber l and and Midland 
cl over s combined \ver e pr oduced in 19'1,? and l e ss than a 
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million pounds of certified seed of Ranger tInd Buffc.l-o a lfalfas 
combined are available, from the 1947" crop; rlll of , ,these ya
rieties have been out Tor some years and ,by, now each should: 
be in gener a l use to the extent of a t least "aO, OOO,OOO pO\l1lds, 
annual seed requirement . ";'s a matter ' ,of , fact , l"ss, t~a!1 two 
percent of the l eglL'ne 'and gr ass seed: curre.l!tly PrOallced, "is of, 
t he ce r t ified, i mproved varieties ." 'This is ,!lO,t : a happy, si,tua- , 
tion e i ~her for the' pl an t breeders or tl)" cqn sUll)"r." 

;,e , feel , tha t t h is problem meri til th9 mos t ,ea;n'est co~sidera tion 
by both State c.nd Feder a l ag'lncies . .. H i Ilvo l ves ,not only the 
fina l stages of r esearch r esponsibili.tie s ., but in an ,equal 
degree Extension' responsibilities as well~ ,'rhe final measur e 
of success is widespread use on farms "which' all of ui; must ' 
strive to attain. Because it inv:olves both seed producing anc1 
seed usi ng a r eas clear ,9,cross th« country, the problem 'can be ' 
attacked succ,essfully onl,y on a national basis , a ll of us 
joining in a cooper at i ve pr ogr am for i ts soluti'on~ 

One of the most cri tical stages in d8velopi ng seed pr oduction 
of these nevI 'veriet i es l,arge "no ugh to meet the - cO\l1ltry' s 
needs has been the incr8ase and maintenence of foundat i on seed 
stocks r ell,uirea. to keep up 'a con tinu5d flOI'1 of these valuable 
seed supplies; Demand for the seed i n forage producing a r eas 
has r esulted i n dra i n i ng away early gener a tion seed stocks which 
should have, been used to build up commorcial seed acreages. 
Inability to accumUla te foundation seed stocks has been pre
vented by l a ck of a feas ible pl an t o organize and f i nance 
prOduction and di stribution unde'r condi tions which i nsur e 
use of fOlL'ldation seed for sowi ng commercial seed acr eage and 
a,t the s~e time ma i nta i n varietal integrity . This need should 
no't pe confused with the pr obl em of seed produc tioa as such , 
wh;'ich' mllst be solved and 'Which i s being at t acked by r esearch 
unde'r ,:my or pl anned . 

I~ ' summarizing the pur pose of tne proposed proj ect, ' it is in
tend,ed ~s 'only t he first step in a greatly expanded seed pro
ductfon pr'ogrnm to make possible the most, widespr ead and ef,. 
fective 'Use of i mpr oved cr op materials i n American agriculture . 
Iii thou t 'foundation seed i n quanti t i es gr eater' than ever 
have b'sen ' gvailabl e in the past this cannot be done . 101 order 
to serve American agriculture effect i vely , VIC must think and 
operate on a ' sca le infinitely gr eater than in the past. Seod 
supplies of these ess ential crops must be made available i n 
quanti ty to all channels '!,hich supply seed to fa r mer s . Vie 
a.re ct)frfiden tit 'can be done to the profi t o,f both seed pr o
duc'er aod seed user, and on c basis ul t ,i ma t ely to ,pay i t~ 
own way . 

j" few mi nutes ago ,a t elegrem wa s received from ,':;:lshington , 
indicating _ that bQth the Rc,:;c:'~'ch and Marketing ";'~'inistration , 
and the Commodi ty Crjld~t cor llo,r ati9n have ~pproved; ',the 1:ounda
tion Seed Proj ect . 

,,. 
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The . Research and Marketin.g Act Project carries a small approp
riat~on for our Bureau to enable us to employ a Project Leader 
wi th one or two assistants who will be able ' to spend a ll their 
time on fpundation Seed problems, 

The Commp,di ty Credit Corpora.ti on has l'f'proved the Docket 
wh ich w'ill enable us to purchase FOUJ,dat l. on Seed from 

'. ~Qwer'~ under contracts. 

In order to make this fll'ogram a succ es s , however , every state 
will have to lend i t real support. It is our hope tha t the 
men connected .' i t h t he project ·together "ith the State . peopl e 
will vlor k in such an effective way that seed of the i mpr oved 
varieties will be available for earlY', widespread ' lise. 

PRIMARY PLRNT L"I'I'ROlJUC'l.'ION STATION AT AMES , I OWA 

oy M. M. ' Hoover 

Several phases of the wor ic of t he Primary Plant In t r oduction 
Station at ~nes. I owa a r e very closely rela t ed to the ob
jectives of the Alfalfa Impro.vem&nt Cor,f~rence. This oppor·· 
tuni ty ' to di scuss t he .'o ric of the Primary Introducti on Stati on 
i s ap'prec i ated fo r i t permi ts personal aC'luaintanc e '" i th you 
who are inte r ested in one of our most important forage crops 
and exchange of information on a ctivihes of mutual i ntere st, 

The program of the Primary Plant Introduction Station will be 
discussed in t hree par ts : (1 ) The or ganization and ob j ectives 
of the Division of Plant Exploration and I ntroduction , (2 ) 
Re'search and lViarketing l egislati on of 1946 as it affec ts the 
work of the Division , and (3 ) Proposed 'Nork of the Primary, 
Plant Introduct i on Station . 

," 

.. The Division of Plant Explora tion and Intr oduc t i on .was es
tabli shed in 1898 by the U. S. Department of Agriculture to 
encourage the introduction of economic and ornamental plants 
and to centralize such activities fo r the Feder al government . 
Over 160, 000 i ntr oduct i ons have passed thr ough the Divi si on 

. s ince its organization. Some of these introduc t ions have 
made ma j or contributions to large 'agr icultural area s of the 
United States, and other s have found use mainly as tools of 
pl ant breeders. The ebonomic >.'alue of this. work -is r eflected 
in the r~ports by the Bureau of Agricultural Economics which 
lists nearly eighty field , fruit and nut, and tru'ck;' crops 
wi th a total es tima t ed annual value of near · four bi~li on 
dollar s ($4 , 000,000 ,000) with only about ten of t he crops 
nat ive to the United State·s. All of these croos had t he ir 
beginning in thi.s countr y .in .small 'luanti ties ~f seed or 
pr opagating mater ial obtained .in pl ant 67..jllorati ons of the 

'Department of ,Agricul ture by tra'ined spec i ali s ts searching 
the four cor ners of the earth for new t r ees and pl an ts that 
may be of value to Amer ican agriculture . 
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'l;he purpo,ses , of the Divfsion' are the introauc~ion 'info 'cult:l
va tion of new plant material from all paris of ' the ' world', '~rid 
the preliminary testing of this mater'iai for potentia:! use in 
the agriculture of the United ' States . Such research" as' is' con
ducted wi thin the scope of the DiviSion,' s work" is directly 
related ' to one or the other of the,se basic purposes'. 

Most plant materials introduced from fore1gn and domestic 
sources are obtained by exqhange, purchase, or correspondence. 
6r~anized ' explorations have accoUnted for : e relatively small ' 
amount of the total. However, the most valuable introductions, 
the Vlild relatives of our cultivated ,cro'ps and improved strains 
and varieties most useful to plant bree'ders have oome from ,plant 
explorations organized and directed for a specific ' purpose. 

The Bureau of Entomology and Plant Qparantine ,performs the in
spection and regulatory functions for the Departreent of 
Agriculture. Plant materials entering the United States pass 
from the port of entr y into the Inspection House of the U. S. 
Department of Agriculture. Inspectors of the Bureau of 
Entomology and Plant ~uarantine may (a) order the ,plants 
grown in ~uarantine, (b) provide fumigation"or (c) or der 'the 
material destroyed if found too badly infected. Specially , 
constructed gr eenhouses for growing plants in ~uarantine are , 
maintained at the U. S . Plant Introduction Garden at Glenn 
Dale, Maryland. ' 

Introduction Gar,dens are also maintained in Florida, Georgia , 
and Califor~ia for , placement and initial testing of plant 
matElrials that cannot be handled d:irectly by the technical 
subject matter Bureaus of the Department or by State Experiment 
Stations. 

The DiviSion has a staff bt botanists at the Beltsville , 
MarY,land, HeadCluarters for determining the co rrect classifica
tion and identification of introduced and native plants sub,
mitted for naming by the Department.of Agricul:ture or cooperating 
institutions. A complete inventory of p l ant introductions is 
maintai:ned by the Division at Beltsville. 

, , 

II - Research and Marketing Act of 1946 
, , , 

The' ,R(lsearch and Marketing Aqt of 1946 provides, fun,ds under 
Title J, ,Section lOb, ;for th~ Division of Plant Exploration 
and Introduction' to conduct ',eJ!:plorat;ions for new plants and 
coordi,nate their subse~uent testing on a national scale. From 
the money made available to the Division; four , eXPedi tions 
Vlere organized during , the past ,yea.r'. One went to Mexico to 
obtain native potatoes and. related species, one to Argentina 
to obtain peanuts, one to India for winter hardy barley and 
other cereals and ' a. fourth to Turkey for forage' ,grasses and 
legumes. 

. , 
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The Division in cooperation with the various State Experiment 
Stati ons has planned the estcblis~~ent of Primary Introduction 
Stations , one in the Northeast , the Northcentral, the West, 
and the South. 

The Divi sion has leadership in the exploration, introduction, 
placement, and propagation of plant materials and gives 
assistance in t he ir evalua tion and testing. Specialized 
study and r esearch r equired to bring these plant materials 
into general agricultural use are the function of the State 
Expel'iment Stations and the subject matter Divisions of the 
Depar tment . The Division of Plant Expl or ation and Introduction 
does not perform this vJork except f or those species that 
cannot be evaluated by cooperating agencies . 

Title I, Sect i on 9b3 of the Research and Marke ting Act 
pr ovides funds to the several states for testing i ntro
duced plant materi al, for cataloging genet i c stocks already 
available and f or preser ving germ pl asm that is deemed 
essent i a l fo r plant br eeding programs now and in the future. 

III. Primary Plant Introduction Station 

The North Central Regi on includes the states of North Dakota, 
South Dakota , Nebraska , Kansas , Mi ssouri, Iowa , Minnesota , 
;liscons1n, Michigan , Illinoi S, Indiana, and Ohio. A technical 
adv i sory committee conSi sting of one r epr esentative from each 
state appOinted by the Experiment Stati on Director, plans the 
technical program, pr epar es the annual budget and recommends 
the ,"ork proj ects fo r the region . 

The Primary Plant Intr oduct i on Stati on ha s been established at 
Ames , I owa , to ser ve the twel ve states of the No rth Central 
r egi on . The physical f ac ilities ·of thi s station consi st of, 
(1 ) gr oenhouse fo r plant pr opagation, (2 ) fi eld acreage fo r 
obser vati on and incr ease of plant materials, (3 ) Arboretum 
for placement and study of woody and ornamental species , and 
(4) stor age with temperatur e and humidity control for 
pr e servat i on of seed stock s, 

The Primary Stat ion ,"ill have ieadership in pr eparing and 
keepi ng current an inventory of plant materials available at 
the Experiment Stations of the Regi on. Plant material s and 
informat i on concerning their performance v. ill be summarized 
and made avai l ab l e to plant breeders of the sever al states 
by the Primary Station. Initia l propagation and obser vati on 
of introduced plant mater i als obtained by the Divi s i on of 
Plant Exploration and In t r oduction from foreign and domestic 
explora tions will be conducted a t the Primary St ation. The 
central seed storage ,"ill ser ve t he needs of all states of 
the region and contr ibute dir ec tly toward the pre servation 
of superior germ plasm for the use of plant breeders noVi and 
in the future. 
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Arrangements will be made by ,' the :. Tecrulical Advisory Committee 
and the inter ested ,State Experiment Stati ons, fo r the pr opaga ,tlon 
and ca r e of plant species tha't cannot: be ,groom at the, P;;-imarJ" 
Station. 

Approximately 750 accessi'ons 'hi',,!e be'en 'received at the , Primary 
Station, As plant breeder s you lIb doubt have an i nterest in 
these introductions , par ticular ly those having ' potential value 
f or forage use . lie hope that' this brief s't a tement of the "ob
j ecj;ives !lIld pr ogr am of the Primar y Station may be' of value t:o 
your., resp~'ctive breeding programs. As 'the work 'of th ", ,station 
devel ops , we believe there "Jill be many opportuni ties for ex
change of informa tion and plant 'materials that "will be mutually 
he~,pful. 

. ; ,'. ~ 

) 

' The Secretary ~ai.sed the, questiOn ' re.g.i!. tding the distri.bu tio n 
of Foundation Seed Stocks ' ~ith particul ar r pfer ence to po licies 

, for the dis tributi on o.f clones ' f 6r ' J:!ypri d or ' synthetic ' alfalfas, 
stating that such questi ops might ' cOme up befo'r e tbe ne'At National 
meeting in 1950. After some 'discussion it was moved, seconded 

' and carri ed ' that the Al falfa , Conference empower , the Executive 
' Comm'lttee to act ,. wi th due cons ideration to tpe"1nterests of the 

, ' Al'falfa Improvement g r oup, to handl e the p r oolems which may arise 
in connection wi th the Foundatii;n Seed S'tocks program , whethe r i t 
be clones Or primary seed . 

I • .• . 

, . 

. "' , 

r 
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OFFICERS AND COMMITl'EES 

The Nominating COlWllittee composed of Dr. Matlock, Ch::irman, 
Dr. Aamodt, and Dr. Keim, presented the n~~e of Dr . T. M. 
Stev,enson of Ottawa, C:lnada to sel.'ve as Chaj rman of the 
Alfaft., Impr ovement Conference for the next two years. 

-" 
Al~hough, Dr . Stevenson said he would r ather see someone 
else serve as Chairman, the motion was seconded and unani
mously ' approved. 

1;;1 accordance with the motion (seconded and carried ) that 
a Com:,ci ttee be appointed to study the nami ng of alfalfa 
genes , t o suggest modifications and present a suggested 
"genetic language" which can be used by all workers . The 
following cOlWllittee was named : 

Dr. U .. 
Dr. S. 
Dr . H. 
Dr . E. 

M. 
S . 
M. 
E , 

Myers , Chairman 
Atwood 
Tysdal 
Stanford 

It ,',as also suggested tha t this COlWlli ttee should contact 
the standing COlWllittee on t his subject of the Amorican 
Society of Agronomy and possibly the FAC t o see if the plan 
for alfalfa can b& set up on the same basi s as f or other 
f i old crops . 

After considerable discussion a motion was also made 
(seconded and carried) that a committee be appointed by the 
Chairman to study the problem of screening centers to determine 
where such work is now being done not only in relation to 
diseases, but also insects and other char acteristics of al
falfa , and prepare a suggested pr ogram to be made available 
for discussion and possi ble adoption at the 1950 mee ting of 
the Conference. 

The following COlWlli ttee was appo inted :. 
Dr. R. G. Henderson, Chairman 
Dr . M. W. Cormack 
Dr. R. P. Murphy 
Dr . F. ,I. Poo s 
Dr. H. M. Tysdal 

REPORT 01" RESOUJTIONS 

Be it r esol ved that the Int~rnational Alfalfa Improvement 
Confer ence expr ess sincerest appreciation to Dr . F. D. Keim, 
Mr. Hugo Graumann and other members of the Staff of the Ne
braska Agricultural Exporiment Station who have served as 
hosts at this el eventh meeting, and who have contributed so 

• much to the success of the Conference and to our individual 
enjoyment of it . 

J. Ii . Carlson 
C. P. :dlsie 
1'1. M. Myers, Chairman 
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NEXT MEETING 

'l'he ·Executive Ccnunittae cf the Alfalfa Imprcvement 
accevted· the in vi taticn cf the Canadian Gcvernment 
l etters) to. hcld ·their next meeting a t Lethbridge, 
Canada in 1950. 

Ccnference 
'( see a ttached 
Alta, 

Mr. Palmer, Sllperintendent of the Lethbridge Experi1uent Staticn 
gave a ccrdial i nvitaticn to. all to. attend the .. meeting at ' 
Lethbridge. 

Dr. H. M. TYsdal 

Ottawa 
March .?4, 1947 

, , ' 

Permanent Secretary , Alfalfa ' Improvement Ccnfer ence 
Divisicn c f Fcrage Crcps and· Diseases 
Bureau of Plant Indllstry 
United States Department cf Agriculture 
Beltsville, Maryland 
U. s. A. 

Dear Dr. TYsdal: 

I have pl easllre in extending t o. YOll , and thrcllgh YCll to. the 
Execlltive and members cf the .Alfalfa Imprcvement Ccnference , 
a c'crdial invi taticn to. hcld the 1950 meet ing cf YOllr ·Ccn
ference in Canad~ . 

Frcm time to. time a number cf Ollr plant breeders hav.e grate
fully accepted the kind invitaticn ,cf ycur crganizaticn to. 
attend meet ings cf the Alfa lfa Imprcvement CCliference in the 
United States . This has provided an cppcrtunity fcr llseful 
discllssicn, and fcr an exhcange cf ideas and cf plant breeding 
material, all cf which has been mcst helpful . Similarly, I 
believe that the members cf ·ycur organiza ticn might be interested 
in securing first-hand ·,j,nfcrmaticn cn Canadian prcblems r el ating 
to. alfalfa prcdllcticn and :improvement, and cn the methcds and 
prccedure emplcyed in cur 'altalfa breed ing prcgramme. 

, , . 

The CJ.uesticn cf where, in Canada , a· mee ting cf the Ccnferenco 
might be held has been cons idered at some l e!lgth. Since many 
of ollr ·majcr alfal.fa breeding pr oblems ar e in liest ern Canadn, 
and since, mllch cf · the bree~ ing work i s being cC!lduct ed ther e , 
it is believed t ha t the, meeting should 'be hclCi., i n the .Ilrairie 
provinces . Furthermcre, since there ar e probl",lns l'",la'ting to. 
both the irrigated and dry).and prcducticn: c'f a H aife.' it i s , 
believed that the mcst suitabl e pl ace cf ,meeting would be 
a t the Dcminicn Experiment a l Staticn, Lethbrie:gQ , ;.lberta , 
whe r e bcth these ,ccndi tions are r epr esented . ' , 
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rt is our sincer e hope that the Executive and members of the 
Alfa l fa I mpr ovement Conference will do us the honour of 
accept i ng Our i nvi tflti on to ho l d the i r 1950 meeting at t he 
Dominion Exper imental Stati on , Lethbr idge , Alberta . 

Early advi ce as to your decis i on on this metter woul d be 
appr eCi ated . 

Dr. H . Bar ton 
Deputy Mi ni ster ' 
Department of Agricul tur e 
Department of ,i.gronomy 
Ottawa , Cancda 

Dear Dr , Bart on : 

Your s ver y t r uly , 

(signed) ~ , Barton 
Deputy :lini.ster 

April 9 , 1947 

It is indeed a pleasuro to r epor t to you that the members of 
the Executive Commit t ee of the ,.lfclfa I mprovemant COllfer ence 
voted unanimously to accept your kind i nvi t a t i on to hold the 
meeting of the ,\lfalf a Impr ovement Conf er ence at Lethbr idge , 
Albertc in 1950 . The exect date of the meeting can be 
arranged later. 

' ~' e gr eet l y appr eCiate the i nvita tion and ar e cer tain tha t 
the meeti::lg Vlill provi de an excellent opportunity for the 
wor ker s from the two co untri es to profit by an inter change 
of inf or mation , and t o bui l d a be tter pr ogr nm f or t he 
future . 

Ve ry s i ncor ely yours , 

(Signed ) H. M. Tysdal 
Pr i ncipal ngr onomist 
Per manent Secr etary 

Alfalfa ImprovemEnt Cor-ference 
Member s of the Execut i ve Commi ttee . 
of the i.lfalfa Impr ovement Confer ence 

C. O. Gr andfiel d , Ch3.irman - U. S.Department of ,;.gri c ., Kansas 
C. J • . , illar d of Ohio 
C. P . l.ils i o of I ov18 
R. L. Matlock of ;u-izona 
H. M. Tysdal , Permanent Secr eta r y 

CC : T. M. Stevenson 
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.llfalfa Improvement Conference 
Di vision of Forage Crops and Diseases 
U. S. Department of ~riculture 
l,'ashington , D. C. . , 
U. S. A. 

Dear Mr. Tysdal: 

O .. t t a w a 
"pril 15, 1947 

, 
I have your l etter of "pril 9 and am very glad te knew tha t the 
members of the Executive Committe e of the ;Qfalfa Impr ovement 
Conference ha ve accepted our i nvita tion to hold the meet i ng of 
the Alfe.lfa Improvement Conforence at Lethbridge , .~berta, in 
1950, the exact date of the meeting to be arr::nged l a t er • 

• I am bringing ' this to t he attention of the senior officers of the 
Department who arc perticula rly interested "Ind I am sure they 
will be del i ghted to know the Gccision of the' Executive Com
mittee and will look forward to illceti r.g r epr esent a hves from 
the Uni t ad Sta tes at the ,~lfalfa L~provcment ConfcrElnce . 

Yours very truly , 

(signed ) H. Barton 
Deputy Mi nist er 
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FIELD TOUR OF 'IHE ,.LF.nLF~ EIPROVE!lENT CONFERENCE 
it.UGUST 20, 1948 

COOPERnTlVE • ..LF.nLF •• BREED~G ~T '!HE 
l\;EJ3R"SK., "GRICULTUR·,L EXF::l.RIMENT ST.., TION 

The Prog~am i4 Gener al 

The alf a+fa br eeding project involves pri marily the selection , 
evalua tioa , and qtilization ,. of pr;m·i s i hg· geno·types , Selsc ted 
plants a;e evaiuateil· fo r general combining abi lity by testing 
their polycross progeny for yield, r esistance to diseases , 
cold, D.l1d h.:: r mful insects , and fo r any other char ccter s which 
may contribute toward the gener al desir~bili ty of the br eeding 
material. The uniform obser va t i oll and QdVilllCed nursery t ests 
a s conducted by many exper iment sta tions , throu.gh the .il.falfa 
Improvement Confer ence , gr eatly f acilita te t hese evaluations . 
Clonal lines pr oving super ior by the polycross method nre tested 
further for specific combini ng abi lity by their per fo rmance in 
s i ngle-·cross hybrids, seed of wh i ch is produced in isolated 
na tural crossing blocks. Super ior germ plasm thus isol a t ed 
may be mede av~.ilable commercially Gi ther thr ough syn thctic 
var ieties or specifi.c F I hybrids. This approach is· believed 
to be theoretically sound , a s is Gvidenced by the progress 
which has boen made , but it is subject to r evision a s further 
investigations rr~y warrnLt& 

Nur series a nd isolations r "pr esent i ng eQch .of the steps in 
tho breedi ng program will be obsGrvod during the field tour . 
Becauso of thei r loca tion , it is in,pr act i ceble to visit them 
in thG order that potentia l breeding mn terial is auvanced 
through the program. Therefore the follow i ng bri Gf outline 
has been prepar ed to a i d i n visualizi ng their normal seQuence. 

1. 

Specifi c Steps of the Program 

Wilt Epi demi c Nur ser y 

Each year f r om 20 , 000 to 30 , 000 seedlings a r C inoculated 
by immersion in a wa t er suspension of the wilt organi sm 
(inoculum is supplied by Dr . F. R. Jones ) and then trans
planted into either greenhouse or field \~ilt tests . III 
or der to assur e maximum infection of susceptible plants 
the t r ansplants ar e kept gr ov,ing vigorously by freQuent 
water ing and by mai nta i ning a hi gh level of soil fertility , 
whi le at the same time the r oot reserves a re hel d a t a 
low level by fre~uent clippi ng. 

Mater i al for the wilt nurseries usually traces to the 
following sources : 

A. Open-pollinated seed har vested from old fields , wil t 
r esi stant variet i e s , and br eeding blocks 
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B. Polycross seed harvested from the various clonsl 
lines included in the polycross nurserl 

C. Hybrid see~ produced from the crosses made for 
determining specific combini ng ability . 

D. Seed from synthetiCS i nvolvi ng 'superior clonal 
line s 

E. A limit ed number of inbred lines 

t . Sced f r om outside sources (suppli ed f r om other 
experiment ,stat ions ) 

G. Plants sel ected from old fields an~ alfalfa , 
nursElri e s 

I I. Breeding Nursery 

Al l healthy plants discovered through ,the wilt epi demic 
t ests ar e space planted i nto the breeding nursery. .~t 

the close of the growi~g season a ~aximum of 300 of the 
most de sirablG appearing plants in this broeding nursery 
a r e selec t ed for the purpose of cloni ng and further de
tailed studies . 

III. Clonal Observation Nurser)" 

;,pproximate ly 30 r ooted cut tings from each of t he plants 
transf erred from the breeding nursery , and fr om clones 
supplied by other experimen t statious a r e tra~splanted i nto 
dupl icate r od- row plots in this nursery. Detailed obser ·- 
vut ions are made as to plant type , pla~t color , habit of 
growth , vigor , r esist ance t o leuf G.ld stem diseases 
(especia lly Bseudopoziz~ lea f spot and Ascochyt a black 
stem) , leaf-hopper r esistance , and any other characters 
of interesl; . 

In add ition , appr oxima t ely 15 rooted cuttings from each 
clonal line ar e inoculated with the wilt org~nism and 
transplantod into t he clonal "lilt nursery . ,liilt r eaction s 
are noted f or each cnt ry . Escapes in the original \'lil t 
t est may thus be identified end discar ded. 

IV. Polycr oss Nur sery 

The 25 to 50 most desi r eble ' appearing lines grown in the 
clonal obser vati on nursery ere transpl~~ted i nto a poly
cross nursery . rt l arge number of rooted ; cutt i ngs , ~pproxi

mately 300 of each line , ar e r equired to pr oduce the 
quan tities of se0d needed for Vlidesprend 9r ogeny t e sting, 
Maximum assur anc.e f or the same general r nndom source of 
pollen fo r a ll entri es is obta i n0d by using a t l eas t 6 
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or mor e r eplications and r e s t ricting r andomi zati on so 
t ha t ea ch clone will occur i n t he vicinity of every 
other clone ' somewher e i n the nursery. 

I n addition t o aga i n maki ng obser va t i ons for the sallie 
ch&r act er s ' studi ed i n t he olonal obser , ation nurser y , 
f or a ge and ~~~d y i~+de and pe rgen~ag~ s ' p'f ' ~elr-fertility 
ar e de~~rmin~d fo r nI t pql!qro~s entr i e§. 

To a s sure pr eser va t i on of i ts ~esirable genotypes , 
• J I:. ,. ~ • . . _ ~ 

each polycros s nursery i s ~aintained unti l ~~§ entrie s 
have been eval ua t ed thr ough polycross pr ogeny t e s t s. 
Genot ypes found t o be mer i tori ous i n the progeny 
tests '~hi ch f ollow , ar e t r ensf erred to the permu.r:ent 
nur sery II 

V. Progeny Tests 

Obser va t i on and yi el d t ests of pol ycrosses , synt hetics , 
ane; hybr i ds ar b establishod and ma i nta i ned f or two- year 
periods. .,il t aild col d r e s i s t ance er e al so de t er mi ned 
by means of speci al controlled t e s ts fo r the mo'r e i mportan t 
ma teri al" 

VI . I so l a tion Blocks 

Each yeer f r om 30 to 50 isol a t i on blocks nr e e stabli shed 
on vacan t l ots i n Lincol n 2lld vicini t y. Seed of 
various si ngl e- cr oss hyb r ic.s r equired fo r de t er mini ng 
spec i fic combin i ng ability , ~nd synthe t i cs involvi ng 

.diff er on t comb i n:: t i ons ' of cl o;1os i s pr oc'.uced i n t hese 
plantings . Such i sola tions er e a lso extremel y 
valuabl e for mak i ng combi nct ions i nt ended f or t echnical 
genet i c and breedi ng studi e s " 

Synthetic str a i ns and s i ngl e- cr oss hybrids involvi ng 
c l ones of hi gh comb i ni ng abi li ty , os c.e t ermi ned by the 
pol ycross me t hod , h~ve gener ally given sa tisfactory 
yi el~s c s compar ed to the stendard check v~ri e t i es . 

Da t a f or such comb i na t i ons from two cuttings of hay 
fo r 1948 have been summari zed a nd ar e shown i n Tab l e s 
1 and 2 . 
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ATrENIW~CE RECORD 

j,gronomy Dept., U" iver sity • .xizona 
Tucson 

(Buf f 2.l o growers:;) , ,(Qodl and 

Cc.lifornia 

Uni ver si ty of Californil.'.", Davis 

Aeronomy Department , ;qicultural 
Exper iment Sta ti°cn , Davis 

Forage Cr ops Labor ator y, Saskatoon , 
Sask . 

Experiment~l Sta ti on , Le thbridge , 
.alta 

Experi:nent al Sta tion , Swift Gurr ent , 
Snsk . 

The Uni ver s i ty of Mani toba, 1, innipeg 

Experiment a l Station, Lethbric ge, 
~.l toa 

,Central Experiment2.l Fe r m Service, 
Ottaw::l , Ont, 

Agricultural Experiment Sta tion , 
Fort Collins 

~gricultural Experiment Ata tion , 
Fort CoLlins 

;:.merican Seed Trade, .:'ssocia tion , 
Chi cago 

Pur due University, LaFayette 

.<gronomy Department, . Purdue Uni versity 
LaFayette 

- , 

f' 
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Salama , S. I. 

ro .,! 
Hoover , M. M. 
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A..,ronomy D.ej1artment , Purdue Uni versi t y, 
, . LaFayet t e 

. Purd~e Uni vers i ty , LaFayette 

Botany DeJ1artment , Purdue University , 
LaFayette 

Plant I ntr oduction Station , B.P.I. , Ames 

kcAlli s ter , DeVer e R. Iowa ' State College , Ames 

Sawyer, R. H. 

I.lilsi e , -C. P . 

~)Nrt@. 

Brackney , C. T . . 

Frankli!l , W· W· 

, Grandfielc. , ' 'C. '0 . 

Myers, H. E. 

Nickelson, R. S. 

Parlcer , R. L. 

Elling, Laddie J . ' 

Folsom , Stanley 

Kernkamp ,. M.,·F . 

J i t hey J J . H •. 

MISSISSIPPI 

Carr , Robert B. 

NEBRASKA 

Earl May Seed ·Co", Shenlidoah 

Agronomy Department , Iowa State Col lege 
Ames 

Kansas State College, Manhattan 

Kansas State College , Manhattan 

Avronomy Department , Kansas State 
College , Manhattan 

Agronomy Depar tment , K?nsas State 
College , M~nhattan 

Kansas State College , Manhattan 

Entomology Department , Kansas State 
College , Manhatt an 

Uriiversi ty of Minnesota , 'St . Paul (1 ) 

T.win Ci ty Seed Company, Minneapoli s 

Plant Pathol ogy Division, Univer s i ty 
of Mi nnesota , St . Paul (1) ' 

Northrup King Seed Co ., Mi nneapol is 

Del't a E::-:periment Station , Stoneville 

Baltenspengen , A.A. Univer si ty of Nebraska , Lincoln (1 ) 

Bell , F . J.. . .. Uni ver si ty of Nebr aska, Lincoln (1 ) 



Brim, Charles A. 

Gardner, C. O. 

Grauma:lll, hugo O. 

Gross , D. L. 

Keirn, F. D. 

Kemmitz, Glenn 

Kiesselbach , T. A. 

Larkin , Roger A. 

McGill, D. P . 

Newell , L. C. 

Pedersen , Chris 

Port er , C. R, 

Sander, David A. 

Staten, Ra:imond D. 

Stewart, Paul 

:i'eb ster, G. T. 

;iolfe , He:lry 

NEVADA 

Smith, O. F. 

NE .• Y()RK 

Atwood, Sanford S . 
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,University of Nebraska , Lincoln (1 ) 

University of Nebr aska , Lincoln (1) 

Agronomy Depar tment, University 
of Nebraska , Linco,ln (ll 

Agronomy Department, University 
of Nebraska , Lincoln (1) 

Agronomy Department, University 
of Nebraska , Lincoln (1 ) 

Bloomfi eld 

Agronomy Department , University 
.of Nebraska , L_incoln (1) 

' Graduate Student , Universi ty of 
Nebraska , Lincoln (1) 

Agronomy Department, University 
of Nebraska , Lincoln (1) 

AGronomy Department , Universi ty 
of Nebr aska , Lincoln (1) 

Hardy 

Nebraska Crop Improvement 
Association, Lincoln 

University of Nebr aska , 
Lincoln (1) 

University of Nebraska , 
Lincoln (1) 

J. C. Rob i nson Seed Co ., 
.Ia terloo 

Agronomy Department, University 
of Nebraska , Lincoln (1) 

Univer si ty of Nebraska , 
Lincoln (1 )' 

U.S.D.A. Agricultural Experiment 
Station , Reno 

Plant Br eeding Depar tment , 
Cornell Univ., Ithaca 

> 
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Henson , Ralph D. 

Murphy , R. P . 

NOR'IH CAROLINA . -

Hanson , Cla r ence H. 

NOR,;AY 

Ni ssen , ', Oi vind 

Doan Jr . , J ohn G. 

OKLAI:OMh 

C~node , Ches t er L. 

Albreoht , H. R. 

Myer s , :4. M. 

soum DAKOTA 

A arns , M. ~ ~ . 

Ross , J . G. 

':ie ihing , R:::.lph M. 

UTAH 

Bohart , G. 11 . 

Carlson , John W. 
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Eastern Sta:te s Farmer s Exchange , 
Buf f alo 

Plant Breedi ng Devartment , Cor nel l 
Univer sity , I t haca 

. Bureau of Plant Industr y 
Nor th Carol ina State College , 
Raleigh 

Agri cul t ur al Coll ege of Nor way, 
Vollebekk 

U. S. D.A. Department of Agr onomy , 
Ohio State Univer s ity , Columbus 10 

Oklahoma A. & M. Un i ver si t y , 
St i llwat er 

Agronomy Depar tment , Pennsylvania 
Sta t e College , Sta t e College 

U. S. Pa s tur e Resear ch Laboratory, 
State College ' 

South Dakota St a t e College , 
Br ooki ngs 

South Dako t a S~ate College , 
Br ookings 

Texas Subst a t i on No . 4 , P . O. 
~ox 2967 , Beaumont 

U. S. D_ A . Logan 

Agricultural "!!;xperirr.ent 
Stat i on , Logan 



CO'antall, 3liss S . 

Kell er, :,'esley 

Ped.ersen , M. ~f. 

Todd , 'Frank E. 

VIRGINIA 

Henderson, R. G. 

S.:.ith , T. J a ckson 

WEST VIRGINIA 

Veatch, Collins 

"ISCONSIN 

Brink, R • .no. 

Hanson , ' E;ar-le .~ . 

Jone s, Fred R. 

&~ith, :i. K. 

Tiiompson , E . E . 

U. S.D . n. 

Aamodt , O. S . 

McCall , M. A. 

Packard C. M. 

Tysdal, H. M. 
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A:~icultural Experimen t Sta tion, 
Logan 

Dopal'tm~nt of Ag.o~o~- , Agricultu r al 
Collogo, Logan . 

U. S. Legume Seed Research Laborator y 
Logan 

.U. S. Legume Seed Re search ,Laboratory 
Lo~n 

A,:,ricul t ura l Experiment SiS. tiOh , 
Black sburg 

Agricultura l Experiment Station , 
Blacksburg 

University of :'est Virg inia , 
Mo r gantown 

~netic s Depa rtment, Uni versity 
of ;.i s consin , Madi son (6 ) 

, , ,1:Je'partmen t of Path ology , 
UnivGr s i t y of :ii sconsi n , Madison 
(6 ) 

Pathology Depar t ment, University 
of .Ii. sconsin , Madi son (6) 

U. S . D • • ~ . and Aur onomy Department , 
Univer s i t y o f ,., i f?c onsin, 
Modi son (6) 

University of .. iscon sin, Madi son (6) 

Divisi on F9r age Cro<, s &. Di,s ease s 
Pla nt I ndus t ry St ation, 
B~lt svillo , Md . 

Plant Industry Station, Belt sVille , 
Mu::;,yland 

BurAau Entomoloty and Plant ~uarantino 

Division :.'orag" Crops and Disflas',s , 
? lant Industr y Station , Boltsvi ll", M 
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