
FA LL PAN lCUM CO N TROL IN FIELD CORN WITH TRIA ZI N ES
1

Ab,tract

For fall panicu m (Panic y", dichot omiflofum Micnx .) . imoz ine (2-c n loro
4, 6--bi. (" thylcmino)... -tr io%ine ) aj 2 and '4Ib/ A 9"~ e excellen t contro l when
incor porated prior to -plonI1"9 Or a pplied pr<teme' 9" nce . Prep lan! and preemer genc e
g pplica lion. of a tra zine (2- c hloro-4- (ethy lam;no}-6-(i«>prClpjl omi no)... -t, iozine )
at lhe 4 Ib/ A ,,,t,,"Ie," 01", ",' i>fac tory . lInde . dr;.., soi! cond itions 60th trioz ine<
wer" I.... effect ive .

Int.-oduc tion

The main obie ct ive of OlK 1971 field 1,1010wa. 1o eva lua te .i mazine (2-chloro
4 , 6--bi. (e rhyla minoj -<- tr ia z ir>e) end a t,o",ine (2-chl oro-4 -( eth ylomino)-6-(jK>propyi ~

omino)... - t '; Qz ine ) furthe conlrol of fa ll pen icum (I"micum dic hotomiflO'um Mieh" . )
in fi" ld-c<>m . Suly 1" 1,, (S....thyl d iisobutylt hioccrbamat e) and " lad; lor (2-<;hloro 2',
6' -t:::.- (methoxym..thyl) ace la n;l ide) Irea tmena we,e incl ud..d for compo"", n only .

Material> and Method>

The ex ac t ex,.....iment wa. co nd"" ted a t twa loca tion. , one at !l<aak' Ex,.....'
men ta l far m in Amhe,.,t and tf.e o th..r at tf.e South De erf ie ld Fa,m . Although tf>.,",i1
"0 fin .. sandy loam on both fa ' '''' the' e i, a can, id..,a ble difference in dra inag e .
The llrook, Fa"" ar ea i' bottoml and, poorly drai ned , and with a good ' upply of
moidu re whil .. the South D....rfi.. ld fa rm "' il h'" exce lle nl drainog e and drier "' il
cond ition. preva il . Mote riol" method> and proced ure. we, ,, the 'Ome fa , both
l<>eatians. Eaeh plo' co n, i" ed of fo ur cOrn raw< 25 fl long. Oh io M I S Fiel d corn
wa' pionte d May 19. A Ii,! of " eotmen a a nd thei , opplie a tiOl1da, e. o,e pr..",nt ed
in Ta ble 1. Fb" emergence Irec tme na we ,e a ppiie<i with 1 gol/A Agway Boa"e , oil .

l Co nt'ibu tion of the Ma""" h"",m Agricul tural Exper iment Sla 'ion, Co lleg e of
~, i cu lture, Univeni ty of Mo« achu ,etts , Amhe" t, Mo,,,,,,h uoela . Thi' study
WaS 'u pp:>rte d in part by the Cooperative Exlen,ion SeNic e, Smilh·l.e ver fund• .

a
Praf..""" Depa,t ment of Plont and Soi I Science . , Unive"i ty of Mo.sochuoett"
Amh"r", Mo"ac hu,e " • .
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Fall panic"", "' edlings we re a t the 2-1 I....r .tog e (2-4 e m) when po.t em. rgM ee
treat", e nt. we, .. opp lied , A ' a r>domlzed bloc k de ' ign wilh lour ,e plica le . wos ",ed.
He rbici de rot... ..-" ",,,ted in Tobie 1 ",," e xpre .", d in Ib of "" live ingredien t PO'
a cre . EXpe<iment o l ", eo. were unifo rmly inf..<ted with fa ll pan ic um of the lOme
orig in a nd ke pt F,u of o ther weed. by cont inuo.... ha nd weedi ng _

Foil pani cu m st<lt'ld' 1n the vari o o• plot, we, . ,,"'01....,1..<1a t dm..,,,,, 1 time.
duri r>g,h .. growing >&<ISOn and the "" e roge eonlrel de, ..""in ed. Silo9" co rn yiold<
were determined a t th.. South D"e rfiel d I";ol. on ly (Tob Ie 1).

Tobie 1. Effec t of herbie ido l tre<>tments on lo ll punicu m oo<>lrol an d yield . o f
,i1"9" <;orn ,

I'<occ enl co nlrol Yie ld>
Dote of Chee k " 100

Treotments app liea tio n Amh<on' "'," Sovth
D....rfi.. ld O"..rfi .. ld

r. Check 0 0 '00,.Chec k, d ea n '00 '00 '"2. Aloehlo. 2 Ib!A, 1""- 5/20/71 B2 " '"•• 8u tylot~ " IbfA, PPI 5/18/71 " " 200,. Atr"zin~ 2 Ib! A, PPI 5/18/ 71 " " "0
s . Arrazin,," Ibf A, PPI 5/18/ 71 se es '",. At'o z;ne 2 Ibf A, •• 5;20 /7 1 '" ss '"8 . Alra"i n." IbfA , •• 5/20/71 " " 200,. Atrazin.2I b!A , f'o<!+0 ;1 6/ 7/71 " 22 '"W. At' ozin . 4lb fA, 11>'1+ 011 6/7/71 es as ''''". 5imazin" 2 Ibf A, PPI 5/1 8/ 71 so "' ".
". 51"",,, in.. 4 Ib/A, PPI 5/1 8/ 71 sa ss '"". 5imazin.2 IbfA, Pre 5;2 0/7 1 80 " ,eo
". 5hrlOdno " IbfA, Pro 5;2 0/71 sa " tw

". Simazin. 2Ib/A, /'0.1+011 6/7/7 1 sa " '"". Sirnazin." Ibf A, Pb" + oil 6/ 7/7 1 " " '"- --- -- --- - - -- -- --- -- --- ---- --- -- - --
LS D 01 5 % leve l '0 ta "



Wi th the pce",, ;.,., 01 bufy lote o<>d"Iochlor " It . .....z.... and a tfa zi ... I.eo ' ·
..... " ~ ffllC lt 01 rn.'""1""'; 1,,1 ' '''Ill in """-,, than in the Soutll
OHtfi.ld Io",C1I i.,. ... , l ...,jot -.dj t~ . In both Iocgtiono .i_zi ...
....... _ eff.., l i Ihon alroz; ... in ''''''It'O lling fa ll~i.."",. A"epl.,." m'Id1" -
emerger.oe " ppli"",' ;o",. o f .i "",z ine a t 2crod.. n./" '0'" _e most elf.." ....
tr..,~"" . ","_plonl and po_gene . oppH"" Ii _ of olro ri .... " I Ibi A
ra l. _ rIO01 ""i .foclOty. Ibot. mergen ce a pp licot ions of bollltriozi _ _
I... .r fee. i a ' COmpored to preplan' or pr....... genu trea lmen" . The high.t •
• ;1"9" COrny ie !dI Were obtai ... d f """ the 1'1011with .he boIll weed canlrol.

,



•
lA TI(l!I tw' AftUln AlIII Sll!oU m POI. '!HI:

lXlIlUOL tw' PAU. ' AJIlOM III COIHl

Abnuc t

~... ~h waD conduce•• f~ 1968 to 1971 a t tb~. 10ea clono t o det_rain _
thoo hn ..-tClAtt _ o f Z-d ,l o..,."'. (atlly l • .tno) -6- {tIOp <'Opy l uo1 no) . .. - ttlul" .
(a t ra ol no) eod 2· cbloro · • •6~t.(.thyluo1no)·.-t r1• • t n. ( at.. alDa) for the
-,u "t o f fall _1~ (' 0..1,,_ cl1c....~non. lU clti.) ill ~ <!!!. _ 1 1 L. ) .
'nNt ... 0.10 '" .~rlD. to ot d .. . thee "'uid ...... &t.U" tly &1'" elM bu t f.oll
p""'"" COIlerol _. 'Uft 1t to •.e_.... 1t14a" u,. _ther c.... . IU __ •
do. 1 :1 u d o of Iu to .t ... iDo .p,..ud to &1" t ho It .. . _ no t '' !In •
.... . u ..... . itl _. Dr 1 or azc .. .t ra tro fall tt ,... . . ppeorM to 1>. U t th
<>..... -1 1 c1tHer<tDce It th e. ... rt _ "aU ..o. III , .. er at , .,.,., I .... d ..... <>f
the .. 000 enu t .... , baChe btl po" t=- """''' ....1 ct.. n nr .. ln a an ' ".....
tro l whi c h equaled. DC _. ",pe tlO <: CO 11... . t .. . .

In.toductton

r-tt , an l c... b... bec_ In"c o... 11\&11 i_ r Unt &. an .... ... 1 I t . .. 1n c,,"'.
At e.., ,,. to 000 ".., 1 f . l 1 panlc_ wi t b ••• •• I" a ba •• 'tn_ call p .. C vi t h 11.dc~

."" e.u til e U_U y un ... eo ... ( 2) . 1D eGG.n . e . d_d b ...
_re df..,U I D the _ " ... 1 of dlt •• peele. (1 ,2 ) . Prevt oo reh . 1...
lodl cU .. t u. u'* 111"" o f •• .."d o. _ d . t-U D' 1.0.1, 1 ro.l o will II ....
.- f d l , _ le_ eGGt 1 O .2 l. l:J> t1coI. 10 tho f hl d 1.. to "II'
I\yJIoth .. h chot lne the ' ....,..."' 1 o f .t-u oo to .t n d II1l h _c.
• 1>•• ft..,.l o f tM, lI1"tu ... no reb ...,., ",o<l. ben .1D h "bo It
o f u...u .. e t'""0.... " • peri od of , .. " " . 1 l o... U on . to """ n ....
that • • u l\lr. 1111<of .,, • .,,I n • • n<I .1 • ."l n . I. di .. U fo. COII" ....1 o f faU
pa ol."," . lId . 0 det. nltll . ch. b .. " nt l0 of "be .. t n ul n .. .

a.... . ell .... pe .f onood .t "h. Vl" 111I1. Tru ck ",,4 Orno.ent. l. R.. .. re b
SuU 1111. '.1.0"", v•• , th o 1': lu IIltJ.c. _ .. SUtlon.
II. J . , and . bo ~·40·bt h 0."'''., 1'14. O' Kr1 ' U .... . o f rt"" •
... 111 ..... U ." uea " dou d ... 11 _ I . ... .. .. til. . 1_ o f _.

l Jo ll1" c "tt l... c.t... ~ CI M-Gel lJ' o. """ n U ono! th o . h.... ""d .. l"*,,
lloIp Vl ..p. Dh ~dr. &D4 0.-. 11 Ite re h Sutl.... . h p• • "". U Z,
.14" 1 Soti ","prov04 to " pUbUeoU 110.._ ." U , 1911.

21te cl> ltep" u Uvo . Gel .,. ", ticul t ol a._ eoh D!IYlolon of Cl ....-a.11Y
eo""" "•• IOII, 0011 ,.~ . Md. , 0114 'I o"t Ph,.lo l" l t. t . VI.,l nl . TTuc~ .. ,,4
Omo. ont .l . ....... reh ' •• tl on, , ..t"tl " , v• • , . " , I .o t ... l ,.
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.rot , .. .. .. ted 1.D. Tab l. 1. ' lo t et ....... t ed vl. clo YM t ... 4 loead ..... At
Pain t*< . ,l ot &~t .. t WO~ wi'., .1~t 1. 54 or 1. 83 • I 6.1 0. , Pl ot & ••
t b . o th e .. I _H OD. _ four 011<1_ o r ) . 6S • X '.U • • Tt'N _ U _ ..
.,. 11a t " a t ller t il or four d All he~ltU.. ... .... ppU.d p n·
. a", "' '' a "~1I' ba nd op t . d plo t ",,", e n vt tlro deba .. ca rbon dic lldd . or
,<,<>pan a .. t hot p t rc .. IId n h ll do ... to t H eh Itu", a n .t>o- 1n
T:ab l a 2 .

7.U , . nl._ ""'nt ....L va. eval .... Ud ..dnl th e K. h 0 l;O 10 _ ... 0 npr a
.ea t< no <I0Il .. .., 1 and 10 equ.o.h ".,.h ta r educ U ... o f .un d an d vtl or, Com"I_l,u 'Yu ted U auu Ho.. ... SU t t"" . II. J . , yl . l da _ ..... " ) IUCH l;O kafha a t
I S.51 .o tacu ..& aad anal, • • " au t t.e t c. ll , .

pu tdntn,s to hU
Orr n!.

/btte t C E C.
Patn u r . V• •
Pd nu r , V• •
h I nter . V• •
Pat n te .. , Va.
\ob1U Ilou..

Su .d oa , II.J .
Onou ... 114.

7/2 7 U
6/3/6'
6/ 10/ 71
6/8 /71
5/1 2/7\

6/801

V. !'Iot lt...,
'"1'lo1o.

Moh.

Sandy 1....
Sa ndy l oa.
SandJ to_
Sa ndy 1....
Sil t 10 ..

1 .4

,.,
11. 2

10 .1

T. I>h ,. _<:hl7 r d nf aU ..l ou t l .... . ~~ fdl ,..,,~ t r1ah _u
coa4u<:te4,

I CIIla"d n b ll,., l.ou elon &, ~. Ju l! AuR. $!p t .
,,~ h lnu r , ... ,.. ••• 10, 2 ... ,..
1969 Palnt er , ve• ••• .., 13. 2 11. 3 U
U7(/ h lntu , ,.. ,.. 11.3 13. 7 ,.. ...
1971 r .ln Ur , ,.. U . 9 ,., ,., 12. 5 U
1971 IIIIl e. llou .. 1(/,1 ,., 15 . 4 22 .1 14 .2

St .Uon . N. J .
1911 !loow",r , ~ , 8,4 2,8 • • 3 16 .3 ..,

..... l U
_.

Ill . cu.. l ....

Pd l ,eo l e.. co<lt ....l t o 19 1>8vt t ll .t...tn. d on. or .tlUod. vt dl .en d ...
_ a " .u .r tMa vle ll n n:d n . at (fa il le ] ) , Q,l Untl"" I .. . nll ,. t.p~
fe ll ,.. ..t c__ t..,t . ,.. ..rttl> l l p vt t h at n . tn . ....4 the 1_ nt . o f . t..d ... .
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Herlold d.
At ru tn e
A. r .. l ne

1al l pan l cum con tro l In
Pdnter, Va, 1n 19 68 .

Ra t a ,
ktV"" at

1. 12
2. 24

r aU Pani t UIII
110 OJl d"" U on

sin 972'0
7.8 6.9
8. 8 8. 1

CUitt va t1 on
9/20..,
•••

t o 10 ; 0 • no ef fect and 10 • comple te cont rol .

Atruin .. +
St .... 1...

1. 12 + 1.12

••••••
•••

0.'

•••..,
•••
0.0

••••••
•••
..,

In itl at f .l1 panl tum eont rol In 1969 . ppea r ed eo b• • ttept.~le f nt all
...... bM1lt . eu. ept t h e low nte o f n ruln e (Table 4). "'eud n. at 2 . 24 kll""
and . 1ma. l ne a t 1.12 kg/ ha save equiv al ent cont ro l whil e t~ bl ah. .. ta . e o f
.1.azine an d t he a t ra el na -.l .. . 1na combln4 t lnn re e..lted In .u peo1 or contro l.
At t he l a . e.. ..a t lna. a l t tr ea boen . a s ave I e• • t~n attept.~l. f all panlcUD
con tro L vt t h t he hI Sb• • • ra t • • of a•• &.10• • •~tln• • or tb e combina ti on of
t he • • givi ns th e he • • eon t rol . It 1. Int.~ltln8 to not e that aol 1 cqndlt lon a
at tre.~nt time weta dry and .!\a t on l y 2. 5 c. of . al n f el l on chi . al t .
dU<"lng June fo llowln:g tr ea,,",ent . I t would u ... "" .01 1>1.. tho t til . lock of
""r l y r atn fa ll preven ted auf f it t .nt .c t tvat t on of the he~ltl de. ; therefore .
fe ll pani t ..... .. y b v. grown ~ a .ug . t ha t w;la nOt ... . t epti bh t o pre ..... r 
goot . tr ...~t wIleD . dequa t e ....i nf all di d ot cur in July and Auguot .

CO rti wl t h a t r uine and alJead n. atTo.ble 4.

H.~1ctde

st ..u 1ne
&i.. %1n .

"t ru in o
o\tr u t ne

' al l paalc UDcontr ol i n
Patnter , Vo, tn 1969,

Rat e ,
kg/ha at

1.12
2 .2 4

1.12
2. 24

6/2 7
r ••
•••
e.a,..

8/22
a.c
s.a
a,a..,

"tr .. in e +
St .... ine

1, 12 + r. ia ••• ..,
Check 0 ,0

" Scal o ' O to 10; 0 • no ef h ct ond 10 . c""'ple te ton tr ol ,
0 ,0

In 1970 , f ol l pan i c"," control waa b... t wit h ot ", ,,1n•• t 2 .24 kg/ha and
th e at ra .ine -.tme . tne combination. (Table 5) , Atraai n•• l on•• t eith er r a t e
&"ve li ttl e Or no f a l l pantcom control While the l ow r . te of .i .... ln. va .
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t abh 6. Pdt p.uda. ~u.. l h eo .... ..". 11a mu u a"" . t.. d lM U

Pd n t er , Va . Ip 1' 11 ,.....
1/J 10118
8. 3 ~. 3

Sl au l n a

ki l N d
I .U

2. 24 .., '.0
". r u l no ...

S.boa.t n.
0.56 -+ 1.12
0. 56 + 1.6 8
1. 12 l . ll
1. 68 0.56
1. U 0 . -S6

v.a
••••••••••••

e. ,
' .0•••' .0,..

Ot.eel< 0 .9 9 .0

to • ••• • conduc t ed a t Whit e Ho¥•• St a t ion . J . J . , atra otn. and alaa. ln .
~re . ppl l od in vortOU I . 0.1 00 vt t~ t~ to tol t rt •• ln a •• t. b ai n, .1t h• • 2. 24
o r 3.36 " lIM (Table 7 ) . n. o fait , 0.. 1<_ u Ul d I n th t l U U<!Y.. . extt_d l'
I... "" and l rovt ll 'It ' o ....n . Att u b e ' ppl h d dono , . v o poor ton t .., L • •
t ho l oy u t a and falt a t t h h1 1h n t . fo r th o h i . hi . a Un , . SI .- dn .
alo .. . a t bot h tat •• an d t~ va ri o.... trio .l n. combin a t l on i •• v• •qua l ly l ood
.. t ll' con t .... l . At t b4 10.0 •• 0t l "l . o t • • • l no . ppl l od olono a t . 1t ho. t o. o
,.vo t ••• thAn ac cep ta ble tont .... l bu t di d .up,•••• , rowtho f fa lL , Ull t u. at
t h.o ) . ]6 "&1M nU , SI _ d na don o U J. 16 kafho. o r • to .... l c rt .. l .. . r a U of
3. ].6 1<&/M.p pu r.d UI , 110111IU ahd ,. ItetUr caDtrot u.... thl 2.24 kl!J'o .... t .
o f ot tlli r 1~lt ... or u.. U ..u t -I t _ d .......... t ... U.... lll ", " _ .......
dUto....., .. _W I .. . -. t ha rl o u. ... 010 1 wtt loln •• h_ .... u. a.ducti ...
l.a ~_.Ud fro- to ll p... t~_ b,. _rt> t d " I pp ll eo Uoo ..... b . .... t .. do.
,.t. U data p r t 1ll<l. All t tIo_ tI ........ r t ba t_ .. t u m lB. t . U .. _ t r1ll<l
1a . 1!1"U t ...."t )'i d ol t "" ..,t tb • .,bed: .

~.~

LSD O.OS

""""'"ono
,,~

..'"8210

.~
'''0
,", 0

Corn 'thidFa 1 Pan t., ... n t tol ", " .'-' L'
'. 0 '. 0

' .0 ,.,
' .0 ,..
,.. ' . 0,.. M
t , , ,.>
e. , ,.,
0 .0 0.0

~"
2 . U
3. 36

2.2 4
3. 36

1. U .. 1.U
0 . 75 + 1."
1 . &11+ 1.68
1.U .. 2 . 24

Pdl pI" 1.,... """t l'Ol 1n "" ... orl t h I t .... h. and
Iotltu lIouu Su sl:?". ~ . J . 1n un .

!la U .
llatb t et
Atr ulo .
At ....d n .

'l'ab h 7 .
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In a t eet located nea .. ~tour , Md. , a t ..a .l ne and atma zin . wet. a ppl i e d

U ".rlo" a ntioa with the totd trinl ce ..a t. bdll3 ~ual to Z.70 k a/ lla.
CultI"ati on va• •1~ • t aetor In th ta te ll' . nue t o I n .ztt~l, dry June
and Jul y , growth of both corn and weed. wal extrem ely 11.1 .e d unt il Augu."
when n i nfa l l WI . abundont . ~trlzin. appl ied al one s a,,1 fe t t control and
va . i. prove d t o very 800 d wit h . cul t i vat i on whil e .l.aeln a va _ equall y
I ffl c t l "e with Or wit hout cui.l"at lon , Th. ee.hina t lonl gave et cel l ent tett
p.nlt~ con t rol whether cul tiv a ti on va • • f ac tor or no t . Wit hout culti vati on,
It .p pear ed that th e 1, 2 It .... l ne t o a l .. . l ne n t i o wa' al lglltly aup. riO t to
til" I t I ra t i o .mile there _ ra no dH fer encu v:lt h cul t i vat i on .

In co m >1101>u r n ! .... and o1.. una atTable 8 .

Rer b l c1 d.
"'t ru ! ne

Pall p.nlc~ cont rol
Octoa .. . Md, in 1971 .

11.&0. ,
kg / lui a1

2.7 0

2 . 70

F-t l Pan1cUII

..,
COntrol l 9/ 8/7t

o..lt 1nt1on
•••..,

Atr u1n e ..
51.... 10e

t .35 + 1. 35
0 .9 .. 1.8

s.a
to . O

10.0
10 .0

Q,eck 0 .0 3.7

fScah : 0 to 10; o . no elf.., . and to • c""'Plet e COnt ro l.

Ltc eratore Ci t ed

I . Paroch&t t l, J . V. 1969 . Herb l c1de. and combi nat1 0n. for w~d contro l
1n eorn. Proc . NI:\ICC 23:17 3_180 .

,. !'ru •• , 5. 101.
1n corn tdt h

t9 69. Cont rol of fill pl" leum (Pan1cUII dichoeoa1f loruml
eri atln e herb1 clde . . Proc . HKWOC23:182 -188 .
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FALL PANICUM CONTROL IN FIELO CO RN 1971

1

Jonc,oVW9<,l

AbstrClCt

In f;~ ld !Tiol, a l'il:"h'OI'(2..a.1oto- 2' ,6 ' -d iethyl-N - (_tho xy_ tl,yl) ox. t
enil ide ) and Mc>n..097"(2'"'Chloro- N -( . tho"Y... lhy lj-i' ....-oc e tolOluidi dfl) In
comb;"",lion with tr;o~in..... ...ell molad""" plus o..tfu,,10(2 -eh loto ~4 .."ydo·
po:opyla mi"" -6 -ioopropyIQMlno-l ,J ,5-trio%,,,,, ) we•• th. boe. I I•..., tmenl . Ulo.din
fa ll panic ,,", (Pool",,", dicho tomif lo.u m Mich . ) control. Th.... <:<ImbinGlio...
eontro ll.d batt e r thon " a ;;ao'd occ epted butyla te (S-et llyl di ilObuty lthia
c a rba mate) a. a loc:hlor glone. No cam inj ury WOOobH"".d.

lntn><lucrion

In "''0'''' y-s fall panic ... {Panic..... did»_iIl ..n .... Mich .} '- ~
CIprominen t _eel in ....... in the ElIS',..n united $teI,... "".....,.jfor contro lli""
Ill •• -.d has , .... .ror.beco....... ;-n l.

n.."",in cO~l i ... 01 OU' 19n fi. ld triGh __ 10 det ltfmi... the effec l;w -
..... """" pn><:licab i liry of 01 the ...... ptl* i.i"" '-b ie i" or !>e<bici.
cooobir.::llion> .... ,e l>would Ili bell e, foil 1""'1"..... """'tro l in ' ie ld com.

Theexper iment was conduc ted at th. Soulh D<o.nield u pe<imen ", r form on
" fi .... >andyIetomwilh good ,,",,;~. A .ondet,"i ~&d bloc k desiS" with 10",
•• plle" le. was used . Eoch plol con.i sted etf 10", rows 25 Ft long . In the f,, 11etf
1970 befo . . .. . ding of th. cov•• c rop Ih. creel wa. inF.st. d wilh f,,11petnic ,,", ... d

,
Cont . i!>ut;on etf the Metssoc:h..... lIs Agricuh "",, 1b r».;.......1 Sta lion , Coll. ge of
Agricultute, Univer.ity of MOlSOChuset ts, Aril ....I , M<.ssochus..tts . Thi,. tudy
_ w ppor '-<l in pcII't by the Coopera li v. Exl_ion S..... ic., Smith- Lever r.......

2Pn>f...- , Oe petrtmenl of PIont and Soi l Sciences, Uni_ ,i ty of Mas.so<.huse' '' ,
Amherst, ~t".

3M>ns<.>to CO"' ''' '''7 _' p lo. .

~I .f ... k of Gulf Oil Co<pc><etfo. .



an d ag ai n when F'"eparing Ih.. <e"dbe d in 197 1 roll pankum WO' "" ..n ....ded . i'l"e
pla nt treol""," 10were a pplied On May 18 and immedia te ly mixed inl<>Ih" ..,i l by
,ololill ing 3 inch" , deep. On Noy 19 Funk G- lOA fie ld com woo planted . Pre~

emerge"ce 1,..., lmen" were a pplied on May 20. 511gb! rot n (0. 25 in) "" curr"d
If", fa llowing day, May 2\. Po,temef9'!""e l' e<I'''''' " '' were a pplied on June 7.
Fo il panic"", ", edling. we,e in ,h. 3- 4 leaf >loge (3- 5 em) when pa.l eme'g ence
I,e" lmen"" Were opp l;"d . All ex perimen tal area wo< kooptfre .. from broad - l8Clved
wee ds by conlinuo,""han d "'''e<l ing _ Four weeks af te r COrn emerge nce th" ,"xpotrl
mentol ar ea _, topd' .... ..d wlth ammonium n,trot e at 70 Ib N! A .

Th.. effec l of differen t lreatme nh on rotl pa nicum " 00 <;orn was oboerv ed
tnroughout the growing '.,..lOn. W....d ,1"00' in the "",i o u. pion -... " ""l ", ted
th<.... time< during ,I... cOun " of the stu<lrand t!>eav" 'ag " pe'c entag .. w....d
cant ral dete'min ed .

All herb ic' de 'a l... pre' ent ed in l ab l" 1 a re e xpr""ed in p>und, a f acid
eq ui"" lent a, activ e ,ng,ed,enl pet ac .....

Herbicide, u,ed in ' h" ' Iudy '

u

Alachla,

AI,az ,ne

lla<amaize 5

Butylat e

Mon~9-f
Outf ax 7

S~176B

Simaz ine

2-e hlara-2' ,6' -d i"th yl- N -( melha xymethyl) acemn iIide

2-e hlara -4- (..Ihy1amina) ~- (' ", propylamina}"! - If ia z ine

2-eh la"'- r::i- (I..",ethy 1-2- propy"l" ) ace tan ilid..

~....thyl dii", butylth i"cmbo male

2-e hla '" -t:!.-(e thaxyme thy I)~' ....thY1-<>-<>ce t"m Iu' dide

2 -e hla '" -4 -eyc la prapy I"m' no~ - i<apropy lamina - 1, 3, 5- t, ia z' ne

mixture "f a ca rbama le a nd O utfox

2-e hla ra-4, 6",""i,(elhy lamina )"! -t,ia:<in e

Ro,uh, a nd Di.e U"'"n

All h"rb ic ide, co, 'h" " camb inat i"". uad in this expe , iment .ign if ica nt ly
c""trall ed fa ll p>nic um. Ov e",1l the best we ed c"n tra l wa' ablai ned by
e<>mbin"ti"n treal ments "f alachl", plu. "ma z'ne, "Ia chl", plu. a l ' a z ine ,
a l"ch la, plus OuJf" x and Mon-{)97 plu. al",zin e . lh ..... e<>mbina tia n. al the
",te. u.ed did an excell ent ja b in ca n,,,, l l1ng fa ll p>nicum and we.... much mo,e

51radema rk "f BASFAgC !>emic"I•.

6Monsan l<>Camp>ny des ;gnatian.

71rode ma,k af Gulf Oil Ca'p:>tat i"n .

BGu lf O il Co 'p>",lian de .igna tian.



"
effec tive than bufylot e <x o 1ochlo< " ...... (T""'.1) . ,.,. in earli ... """ (Robinson
and Vengd ., 1971) .,""'%;,..-. more . If.c ' ow in lhe control of ' hi' _ftIl!>an
O IrG~ine. ",""plont cppH ~ ation' of ';..,<uin. appear to be more proc:lical to ".. .

1.»1. 1. Hf-.::t of herbid da l ,...,lmenh on f,,11",",,"" "" con lt<ll and yie ld>of
s;loge com .

1. Check

2. C....ck, c lean

3. AI,..,,;;... 2 IiI!A . Pre

4. " tylot • .tI bi A, Pl'l

5 . Al« hloo 2 IIo/ A, Pre

6. Alochl"" + alta. ;". 2.5 + 2 Ib/ A. PPI

7. Alochlor + . ;"", z ine 2 .5 + 2 Ib!A , PPI

a. "'och lar t orrozi" e 2 + \ Ib/A, Fl'.

9. Alochl." + , i""' :tiM 2 + 1 II>/ A, Pr.

10. IkHI-O'n I Ill/A, 1'<.

I I . Man-097 2 Ib!A , Pr.

12 . MDn-09 7 + 0koz i... 1 + 1 fbi ..., ,....
13. Mt>n-c97+ otroz' ''' 2 + 2 lb/ A, ,....

l~. 8<1"'''''';''<1'' Ib/ A, Pre

15. lla",""'ize +olt<l .ine 3 + 1 Ib! A, Pre

16. O utfol< I. Slb /A , Pt.

17. Ovtfo><~ o lodllor I . 2 1b/A , "".

18. Outf"", Il b/ ......Fbol

19. S-6 1Jr., • . 75 Ib! A, PPl

c
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In the fa ll at corn harvest time in plo ts with bore ground, where foil pan1cum
w<>'well controll ed, few '"'0 11,eedl ing. of a th.... onnuol_edy g,m ;e>, wch 0'
c robgro<>(Digit erio Ipp .) ond bornyardgro.. (Echlo'lClchloo ct~lIi (L.) 8eouv .) ,
we,e ob<etved. No . ign Ificont diff..,.enc e. were obServed Intei' f'equen cy wIth
,ego,d to voriou. t'eo tments .

Ca,n y ield. we, e significa ntly lower on plot> that received Outf ox a t 1 Ib/ A
rate po. te rnergence treatment thor>On hand weeded plot. . No corn injury woo
ob<etved by trea tment> v'ed .

Literotu, e Cited

RabinlOn, D. E. ond )onal Yeng';,. 1971. Fa ll panicum control in fie ld corn
with trioz ln.... !'toc . NEWSS 25 :43 -45.



..
JJIW.I.L tm.:D camlCl. 111SlUGE 00 svur CCll."l AT 'NJ LOC.t.T1QlS IN O'.l'!lEC'T1CUT

11R. A. Pete ... . a. A. ....hl er an:! II. M. Den

A~t.r.et . The' _ Ilert>1d .<le t""~U ... .... ppl1 t1d Oft .....", t. eorn an:I .~e
" ...... . t """ l out ion an:! Oft .... n eo m oalr ,t , .eccnl l cca tl on . At U..
,.pto. h1e Research "uw,~l ..r boUI p-aN an:I t roedl.f ~... uta
f ac:t.o..,. u:<:ept. for poo1' eom.rol of c:rabg-u, tn. 2 lb . of urn!_ and of
red root pipeed rr.. 2 l b . of Sll15/o18. I.arlT . t untinc of co rn ..as obI.~

wl>eI>t .... ted wi th 1&l b . of Sll15418 . The 01>1771'lcl redue U_ .... od.t.«l wit.h
chea1w t ..... t..e nt ""'... the .... . till or poor weed eOrt\.n>l. The 1.I\jury ... ocht fld
'li t h t.he ,. l b . r . te ot SDtS Io18 _ not. seen , t t he Ag:i"'.....,Rese u<:h FI.J'II """ ....
t.he . o1il are tiner- tat.\U"1IId t han . t t he h ge tebl. !lese- r eh F. .. .

U r . d .... c onti nue s .. t ho . t arda rd Corn he rb ic id e in the l'lort heu t tor
broadt ,. ! weed cont rol. It doe. not contro l .rab !" ... or tall pan1cwo .-:Ie
quat , ly and on some '011 t~. t h, r e i . cone'rn .bout ..... l dual .arry-ov.r ,ft ect s .
EvalU&tl on of new~t.ri.l. alone and in cOMbination which~ gi ve broad .poe -
t ..... weed co ntrol wit h l.n r e d d "" l carry-over ha s bee n continued .

Mater ia ls IlIld Kethod .

P1-.ld """' (ZN ....,.. ) ,,'t'. !"IJzlk' . Cillo aID __ t corn (Z.... llIya .ar . ~a)

c•• lochiet ......., plan t "'" June n . 1971 in )6-1nch odd. r ..... "" a Merr~c n ne
a.m;, to. '>Oil at t he Unh e rsi ty of CoIwIet.1cut Vacetoabl e Ilesearc h ' a '" in
eo.....t ..,.. Conno:cticut . ""'.t.Mnt.s""re arr.~ in a ,""",.:-bed block duip
wit h ) .-.pl i cat 1oloo vi tll t reated plot.! cons i!l t 1ng ot ) ...,.. ),) t eet lone tar
tle U c...... and J """" 10 teat long t <1r s _ t corn. Trut ed a.-ea wu 210 ar<I 7(1
o.q:.u. teet for ti ald ar<I s_t eo.... nspa c U" a1, IIl.tll a.o ..,treat'" st ri p 2 r", t
W1.:'a b<!tveen pl""~ .

1'A_~a appll caU om of tile berb ic 1d.. appaar1ng 111Tabl e 1 ...
appll'" to t1.eld and e_ t corn en June 11-1 2 . 197 1. U l c ""'*'l..netiona we...
app UecI .s ta.">k .ues ar<I all tmt..nt s .....re 1lI'I'l1ed at 40 gall""" par .., re .

n.. pred o-inan t weed species preeent in the a"P" r1Dent al srea -.ere larp
c r ab v" s (Di g1h rh U n,tlU1ntl1e (t . ) Scop.) , wlukgnu (P aniCUIIIc ~pl.lhre r.} .
and r ed rool p igweed (A... r ant hu. re tronexu. t .) . Al ao present in lesse r
allOW\ts ""re l .... quar u r (Chflnopo:!i Ulllalbuol t.) aro N. ",¥, rdgr ... (Ec:h1nochlD~
eru's~lli (t .) eae uv .) .

On the . veet corn plote • rating .eal a of 0- 10 VB S used vi t h 0 indica t ing
no e trect and 10 complete ki ll . Rating s ver e -.de t or ae par ate .pee ie • • e
&i""n in T. bl e ' ar<I for cor n irlJury. n e ld a of frea h weigh t or corn ear a
per a cr e were ob . , i ned on 5eptPber J , 19'11. On t he sil age corn pl ot e a rati~

Ic ale ot 1-9 va s ... ed vi t h I denoting "" etreet and 9 coaplete ki ll. n eld
..-plea ...,.... t.Uen an Sept _ ba r 10 expre s sed as T/ A ot )OJ(dr7 .. U.er aUt,g a .

-
iI

On the Ajp .. ...., Rasearcll Fa... et Storrs a pl."Uq of _t corn o f the
nriet ,. . lochie t . we. -.I . en June 2 . The S<>il t:J'Jl' wes a ~Ot\ f 1ne

Pro t .... or ot Ap .. .... . A... lIlaD t Protea ..... . Mel lleHal"Ch .lsIbt.szrt, .
I'1&nt. Seienee ~nt. Urd~ty of Connec U cut. reepe ct.h . ly.



"Tabl e 1. EYalv.ation of se~eral Herblc idn tor .... ed Control and Gr<Jorth of
SU .. ge "I'd S""et Corn at t he ' es etabl .. Reaearo h r......

S... . t Co..n
Tre .. tJoent ... et:I fntu !'Xllltin gs torn

Wi tcher" · ""'"~ ''''~ ~Kerbicide. ~, 9 ) 71
1bs . at ... " ~".,.,..~ ". 0.0 .,

U,.ann. l!(JW2i+l
ll..,hlor UC ) 7.7 7.0 '.' , .7 ' .0 ' .0 0. , 6.7
UaehloT UC .. ' .0 ,., ' .7 ;'. 7 '., 10. 0 0.0 v.e

SD15lo18 801 ~l*
.u..clllor UC .. 7.7 7.' '., 7.0 ' .0 e. , 0.0 7.'

At ... dne BOll 2+1
BAS 290)11 loSe J , .0 7.0 ' .0 ' .0 , .0 '.' 0.0 e.,
BAS290Jfl UC Ir. 7.7 6., ' .7 6., ,., 7.7 0.7 ..,
BAS290JIl UC .. '.' ' .0 ' .0 s.t '., ,., 0.0 '.,

SDI$4188C11 )0-11-
BAS 290 )11 UC .. 7.7 6. , 7.0 6.' ' .0 ' .0 0.0 e. ,

Atru! ... 8lN Jol
5DtSl. 18 8011 2 6.0 6. , '., 6.0 a,c 0 0.0 r .a
SDlS1018 eowIr. , .0 ' .0 ,., ' .0 .., '., a,e ,.'
f'IooprIchlor 6~ .. .., 6.' .., '., 6.' 7.0 0. ' 6. '

50 15418 n 2+1t
At ..n1n , 8CV 2 0.0 0 .0 ' .0 6.0 ' .0 10.0 0.0 ,.'
Hoed Check 10.0 10 .0 10 .0 10 .0 10 .0 10.0 ,., 5.'
LSb~ , •5 r.a 1 . e 2'.6 ,., ' . 5 ,., ,.,

5t h IS' COrn
W,,&1 Inj Ury llAtina a

Ilerb1cid a Ilroadlu t Weed.
Ib ll . Ai A to
PT<IpaclllOr 6SW.. ' .0 ' .0 r ,o

Atrui ne SOW*,- 1
Ulchlor UC ) e.c ' .7 7.' ,., L O . M
.u.ehlor uc .. ' .0 '.' 7.7 7.7 , .0 110.6

SDI$lo18 8CIlI2+1*
"'hchl or UC • ' .0 6. ' '., , .0 ' .0 l lr../r,

At ... . 1ne SOW2+1
BAS 290JH UC J ' .0 .., ' .0 , .0 ' .0 16.0
BAS290JIl UC 10 • .t ,., e., ' .0 ,., 18 •.1.
Ilo\S290JHUC .. '., ' .0 ' .0 ' .0 '., 16. 8

5015418 llOl! JoIt
BAS290JH UC .. .., .., ' .0 ' .0 ' .0 15.4

.I.tr'. dDe lDI )+ 1
501S418 80lI 2 ).0 a,c 6. , ,., ,., 12.8
SDl S418 llOlI10 ' .0 ' .0 '., '., '.' 16. 4
~tIlor 6511.. ' .0 7.5 ' .0 .., ' .0 1).6

SDl )U 8 8C112+11
.I.t....s.1J:Ie80lI 2 5.' ' .0 ' .0 '.' ,., 12 . 8..._. , .0 ' .0 ' .0 .., ' .6 11.4



~ 1..... . The; ""rb ic ld . t real.Olenu . the S&Ee as UloH applied . t the
Vc~wble ~search F.,.... veu appli ed on June J . The _ spec iu pre aent
......, the a_..those f<llll"l:la t t"" 'e l e ta ble r.,....hut the JlCIP'Uation ill S

ve ry sps n e . Weed control n t ings ooere t aller> on t hese pl oU wt no )"iehl da ta
""''''' obUoined .

P~sults end Discu ss i on

Wi t h t he . xc. ption of atra~ 1ne ~ SD15~18 at 2 Ib/A , al l t r.at~nts gave
sat i s fa ot ory cont r ol of annual gra . a .

In t . rea of . peci fi c V as .. s . at r n i ... pv e . ign ific , nt conlro l of wit ch-
U"", bu t nUalI,. no cont roJ. of cra bg... .. . n.>Ia tra , t.lllmU conta i n1nt
propac hl or al so ula ti ve ly ..,..., act.i ... on wit chgr a .. than on crabV ....s .

~haf _ cont. ro l " II' 'at.Ll fa cUl.,. ,""c .pt. fo r SDI~18 a l 2 I bj A..
n. poor broCl u f cont rol uaocLlied ..Uh th b "ta rtal IOU due to Uait.cd
k1ll of redn>ot. pi f;"l!'<ld(Tabl e 1) . The othu ~l.. f -e<od. ~. saUs fa c io r1l,.
conl ro1.l ecl.

S.... l corn inj ary . as ra t.ed on Jul.,. 7 . ,""s obsaroed onl;l vhen t.r eat ed ..U h
SD154t8 at ~ lb / A. Th. injury' s ilo.... for the hoed ch.ck ..as due t o ... chanic ..l
inj ury us ocia t.ed wit h hand hoei"" . The in j ur)' , " 20,: . t unti "" i n ht1 aht ... ...
l ar gel y outg ro wn, all .vi d. nced b)' t he ;li chl data . The 1.,.. yi eld of s ....ot corn
I t t he 5D 1 5~18 2 lb . rate .... due to the ""avy cOlOpetl tton fre- t he r edroo t
pi gweed . Tha 10.. yi e ld . on t he " t r u i l\lt pl oh ""'... "oc i" t ed wit h lie,, \')' crab-
V" s s cc.petition .

5ll ... corn i njury ratings . in a 1-9 "c d e rat her t hL.. 0- 10 ra .e
t vo ....t~ b U r t hlln thos e on tile .~ corn . The r atiO&" . t he' fo ra . renee t
llJ'O"illradu<:t ions as socia t.ed with _ coopeUti on . loa 1A t.he I t corn .
aarl<ed effac tl on the c""' ........ f.,.,.m "t 2 lb . at SD1Sl. lll lI.nd 2 lb. ot " t r ninlt .

At t he A.t;t0i....., ~... a r ch r.,... the onl ,. t nat.. nt not gbillil good lI.JIRUal
IVan con trol 1111"t,." l11\a 2 I b/ A.. Broad l. ,f ""lOll control OIlS u U "f . ct.ory in
I I I t ..... t .. nil . Sinc . injury r .t l ngs ....r . conol 1l ent1 7 8-9 . except ror " t r ..
zine . no h bul ar dah hs' been inc l uded . 110 Cam 1nj ury .... OM Crv ed. The
dlt te re nce i n re .po nse tr~ t he 5D I~4 1 8 . t t he two l ocltions may have bee n
. s"oc1a t ecl with ditf er enc , " i n .0 11 t ext ure . Whi l e both loi l . ar e ~pped AS
fin e . andy 1..... . t.he soll "t t he V. geh bl e "" ... i s on t he COll.%'se end o f the
range of per tl cl e sil e . The cre at er . t t ect l . enes. o r 5D l ~4 1 11 "t 2 lb . " t the"vo...,.Re. ea rch r IlQ' hln been assoc:1lI.t l!d with .a n rslnr" ll i n the fin t
u .. """,k. f ollowing t t.-an t . A.t t'" ' epubl . ~saareh F.,... ani,. . y/ inc hes
ot ru n fell t .... .....a ." ti er her bic ide 8.ppllc:ati on lI.nd 1 inch three """' k:s " n.e r
t rea.ue nt . At t he' .lgtQ"." I'.... ......, h Fe... . '- ..er. an inc h of r " in tall wit hin
24 houra lI.nCIon t.hc 5t.!l dlI.J'" tt.e r tno.u.ent .



"
HERBICID E COM BINATIO NS FOR LFFEC TN E

W EED CO NTROL IN SWEET CORN

11w . r. Smll h and R. O . ilni cki

Abst rac t

Herb Ic id e com bin ati o ns of 2- chlor o- 2' , 5' - d ie t hy J-N - (me t ho><ymet hyl j
ace ta n!ll de (dlac hlo rl + 2-0 h loro- 4- lolh y lam[no )- 6- (Iso pro py lam Ino )-s -l r la ~ lne

(al ra zlM) at It + 1 Ib! A; a lac hlor + 2- ch lor o -4- (j - cy an o- l -met hy le t hy lam in o)
-6 - et hy la mln o-3- t r la z lne (SO I S41 B) a t It + I t Ib! A; 2 -chloro -N - i s o pro py l ~

acet an ili d e (propa chlor) + at raz !nc at 3 + 1 Ib/A; an d 3- (4-bromo-J
c hlo ro ph cnylj -I-melho ><y - l - met hy lure a (chlorbro mwon ) + al ach lo r a t It + 1
lb/A res ul t e<! In b et t e r co ntr o l o f lamb .q ua rt er s (Che no pod Ium~ t . ) ,
ragw e ed (AmbrOSIa Mtc mls lifolla t , ) , and fa ll pan Ic" m (Panic u m d ic lloto ml 
flor um Mlc hx . ) t ha n di d s ingl e tr ea lmen t s o f a la c hlo r a t 3 lb / A, a tra z ine
at 2 Ib/fI , prop ac hlor a t 3 Ib/ fI , SO 15416 a t 2 Ib/ A, and ch lorbro muron M

I t lb/A . Best ov erall we ed con tro l was obt a ined with a la c h lor + atraz ine
a t 3 + 2 lb/ A. This co mbina ti on , in add iti o n t o co ntroi ll ng lamb sq uarte r s _
ragwc ed , and fa ll pan icum, waS a l so no t ed to ha"e Some acli "i ty o n
nut sed"e (Cy peru s esc u le ntus L.) . In a ll ins tanc es y ie lds o f sw e e t co rn
(z" a mays L. , var . lochie£) treat ed w ith herb icl d e com b ina tio ns d id not
d iffer s, gn lflc antl y from the yi e ld o f t he c ulti va ted chec k , in some c ases
plots tre a t ed w1lh herbi c ide c omb ina ti o n s had y ie ld s s iqn iflc a nt ly gr ea te r
tha n plots trea t ed with on ly on e herbi cl d e .

Int rod uc t io n

Comple te or btoa d sp ec tru m ch emica l we ed c on trol is rare ly ob ta ined
wit h o ne compo und . Gene ra ll y exce lle nt contr ol of a few weed s pec ies
can b e expe c ted with a s ingle h erb ici d e an d de pondl nQ on th e prev a len ce
of the weed s es capln \j co ntr ol a pro ble m of e ith e r minor or maj or pro portion s
co u ld re s u it . In orde r to min imiz e weed pto b lems re su ll inQ from YSe o f
one herbi cide , "c t ive rc se " rch con ti nue s t o be conduc ted on efle c t '''e uSe
of her biCid e com bina tio n s , This st udy was unde rta ken to eva lua te the
e ffecti ven ess o f combina t io n s of her b ici d e s for weed c ontro l In swee t corn
In New Ters ey, Part icu lar Int er es t was dir ect ed toward es ta bll s h lnQ t he
elfec t hm b 'cl d e co mbi nation s had o n weed co ntro l a nd y ie ld when compared
to si ngle herb ic ide trea t ments.

!I Gra d uat e As s is tant and Rese a rc h Pro fc "o r 0 1 We ed SCience ,
re s pec t ive ly , De partment of Sa ll s a nd Cro ps , Rutg er s Univ ers ity , New
BrunSWick , New lers ey .
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Me t hod s an d Mat e rial s

Swe et corn was p lanted May 24 , 1970 in Freeho ld sandy 104m al t he
Ade lph ia Rese a rch St" tl on, Adelph ia, New Jer sey. The ar ea wa s pr lm",rlly
infest ed w ith fa U pao ic um , nuUed ge , lambs quar lers , "lid r"\!Weed . The
fiel d was d iv ided Int o 4 -row plot s 14' " 19 ' a nd a ll tr ea tme nt s were app l!ed
May 2 7 , 1970 . Treatm ents consisted o f va ry ing rates o f a trazl ne, .. Jachim.
SD 154 18 , prol' achlo r , chlor brom uron , and s el ec ted comb ina tio ns o f two of
t he se he rb icid es . Tre at men ts were ap pli ed w ith a por ta ble knaps ac k CO 2
s praye r a t 40 9pl1 pr ior to corn . ee<lUll" em el'!/e nc e .

Visu al ra t lnq s o n bo t h vigo r a nd stand o f t he co rn a nd weed s w ere
made July 22 , 197 0 . A sc a l e of 0 to 9 was us ed In whi c h 0 .. no effe ct
On stand or v igor and 9 ~ comp le t e control or elirnlnl'l ll o n o f st llnd . The
co rn was ha rve sted by hand o n tw o s epa ra te d ate s w it h t he I1na l ha rvest
b ei ng mad e on Augu s t 11, 1910 . YIe ld data a re expr e s sed In cwt /A and
a re t he sum o f bot h harv e s ts . The expe r imen t wa s d e s ig ned as a rand omiz ed
c omplete b loc k and compar isons betwee n tr ea tment s w er e made u s ing Dun c an ' s
Mul tip le Range Tes t at th e . 0 5 leve l.

Re sul t s and D is c us s Io n

Ala ch lor a lo ne a t rates o f 2 , 3, and 4 lb/ A lIa ve exc e llen t control o f
fall pan lcum . Howev er , no c ontr ol of ragweed w as obt ained w ith 2 lb/ A
a nd o nly med ioc re contro l w a S ob ta ined wit h 4 Ib/ A. No co ntrol o f nut
sed ",e was not ed w it h any ra te o f a lach lo r . YIe lds o f sw ee t corn tr ea t ed
w ah a la c hlor d id not d iff e r slg nlfl cantl y from t he cultl vat ed check.

Atraz ine alone a t ratcs of I i a nd 2 lb/A fa tled t o co ntr o l fall pa nlc um .
A sign ifican t red uc tlo n in yIe ld w a s no ted for t he I t Ib/ A tr ea tment whe n
compa red to th e chec k . No nuts edge con trol wa s not ed for t he s e tre atments .

SD 154 18 a lone at ra t es o f 2 Ib/ A al s o fail ed t o contro l fall pa n lcu m
Or nuts edge . Hig her ra tes of 3 and 4 Ib/ A resu lted In b e tt er co ntrol o f
fall pa n icum bu t were lneffe ctlv e In co ntro llin g nutsed ge.

Propac hlor a t 3 Ib/ A w as Ine ffoc tl ve o n lamb sq uar te rs . rag weed . or
nu t sed ge: howe v e r . t h.e hlg h.er r<lte of 4 Ib/ A effectiv el y co ntro ll ed t he two

broedleef sp eci e s but w as In e ffec tl ve for nutsed ge .

Ch.lor bromur on a t I i Ib/A prOVided little co ntro l of fall pan lc um wi th.
no contra ] o f nuts ed g e . The h.lqher ra te o f 2 Ib/A pro vi ded bet ter con tro l
o f fall pan lcum bu t did not c ontro l the IIrowth of nu tsed ge .



In mott Inltance s combllWlt ton l o f herbl<; ldes res u lted In bett er co ntro l
o f the fo ur weed specIe S than d id ~ny l ingl e herbl<;lde tre ..tme nt . The
liq uid com merc l..1 formu l~ t1on l of e le ch lor + ~ tr~l l ne ..t 3 + 2 Ib/ A o ffer ed
belt cveeeu weed contro l w Ith l ome con trol o f Ruts ed q e belnq noted.
The qr en u ler comm erc ia l form u lllUon of til e lanl e c omb lnllUo n wal I lilI htl y
le ll e ffectl ..... o n f.. 11 pan ic um. A tank mix 0 1 th e l am e c"",bin atlon but
lit II r~te of 3 + 1 Ib/A wlls le u etreeuve In con tro lli ng nutledg e .

Cocob lnll t lo ll$ o f .. Iachlor + SO I S41 8 lit Ii + Ii Ib/ A, propa c hlor +
IIt.-IIZlne llt 3 + I !b/A, ..nd 1l1llchior + c hlorbf'omuron .. t Ii + 1 Ib/ A ~ 11
g~ve good con tro l o f f.. ll pan lcum, I~mbaqu~rterl, ~nd rllgweed but wer e
Ine ffec tive In con tmll inq nUll edge .

In llll cases yields o f her b ic ide combllWltl o nl d id not d iffer I lq n lfl
cantl y from the cultl .....ted c hec k and In l ome In. tances CDmb llWlUO....
relul ted In s lq n lllca n tl y higher yi e ld . than l inqle herb Ic id e tr eatm e ntl , .. I
c a n be I IIen by .. n exam ina ti o n o f the yield d.. ta In T..b le 1.



Tabl e L The eff ect o f " a ry in g ra te s of he rbici d e s <lnd h erb ici d e c omb ina-
tions on w eed con tro l an d y ie ld o f swe et corn. Ade lphia. ' ow
rsnsz, 197 0.

V
Rate, We ed Con tro l- Sp !'t Cor') /

Treatmen t lb/ A " lli sq eo, '"' Vlqo cw t/ A

alachl or , oc a U U ' .0 ••• 0.0 64.5 ,-,
a ••• ••• U 0.0 '.0 70. 4 a-d

< ••• 0 .' U 0. ' L O 6 2 .2 b-d

a tr a "'ine . WO , j OJ ,.. 9 . 0 0. ' .., 38 .6 "a U 0.' ' .0 0 .0 .., 52 . 7 00

ala chlo r + atra", in e , j • , ••• 9 .0 ' . 0 U 0.0 93 .3 .0
(co mm . pr od . ) a • a .., 9 .' .., , .o LO 87 . 8 0-0

>;G ,j • , ••• .., ••• 0 .' .., 7 0 . 1 .-,
a • a U 0 . 0 9. 0 '-0 U 70 .4 ,-,

t ank mt< , j • a ,., 9 . 0 U 0 .' 0 . ' 78. 3 ,-,
a • , U .., '-' ,.. ••• 93 .3 ,0

SD 154 18. w, a U U ••• 0 . ' LO 63 . 5 0-;

a 0.' U 9 .' 0 .0 0.0 80.9 .-,, 0 .0 ' . 0 9 .0 U ••• n .7 .-,
a la ch lor + SO 1541 8 ,j • , j 0 .' a.v 9 . ' ••• ••• 96.0 •a • a 0 .0 U .., ' .0 0 .' 85 .2 .-,

, • a , . 0 U U '.0 c.a 73. 4 ,-,
1-1/3 • , ' .0 U .., LO 0.' 82 .9 .-,

prop ach lor . w, a U 0 .' a.o ' . 0 0 .' 67 .5 ,-,, , .0 U 0.' L O 0.' 83 .8 ,-,

propach lor + a tra z ine a • , ' . 0 U 0 . 0 ' .0 0 .' 83 .8 e-c
< • , U e.v OJ ••• O. , 77 . 6 . -,
a • :1 r,r a.o ,., ' .0 O.a 77 . 6 .-,
< • ' .0 9. 0 a.v ' .0 0 .0 78 . 0 e-c

c hlorbromur on . WO , j a.o .., U '.0 0. 0 65 .5 ,-,
a ••• ' .9 ' . 0 ' .0 0 .0 73 .0 "
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Table ,. con i .

..... Weed ConlfO.v ' 1CornT'TeaL."ent >b/A ' p Lbsq ..., "., Vi i ewtIAY
IIh.chlor -+ '\ • , r .a .., ...LO o.r 76 .3 ' " 0

ch lOl"bromuron '\ • ,j .., e.v .., ,., o.r 10 . 4 ,..
a • , v.s .., .., ,., ,., 87 . 4 ' " 0

a • '\ .., ,., a. , ,., ,., 12 .7 "0

chec ~ - cviuve ree ,., s,c .., .., ,., 86 . 8 ' " 0

no t cultiva ted 0 ,0 ,., 0 ,0 ,., ,., 24,6 •

""
BU ed on ecete 0 to 9 ; 0 • no e ffec t on ltend . 9 ~ comple te co ntro l
OJ elimination o f s ta nd.
hs ed on IICal.. 0 to 9 ; 0 .. no e flec l o n vigor . 9 ~ com plete kil l .
Avera qe . foil""''''' by II common Je tte< a re not sign ific an tl y dI ffere nt
from ""h oth .... "ccord lno to Ounean ' . Multi p le Ranqe Te' l lilt O.OS .

Fp • f,,11 penlcum. Lbsq .. lamb_ qua neer s , Rail .. ra !lweed. Nu l" nu (sed ge .



"
'1~.u. llESf'<WSBOP SWI>lIf IXIOl '1'0 ••~u:",." ... m. l.ICHlllII ....l'l".U IlE

COIll!r:u.Tlt- S

II • .I.. UIl.l./

SiFili <;ant Tie1 4 U we.... 01>.. ", " wi th _ , arl . U .. .
s. .......~t . 5U ," r Cro ~. C<mt~tal aDd I ...... .. orb t 1.<t4with
al~o.. 4ECa t Ii or 3 lb . ~.L or .t .cbl or 'Ie .. ..ira- iDe BOWat 1. .. I
or 3 .. 2 I lia ai/ i . s. __ Cll.ie f aha I' rad. ue:ood. . J.cD.1ri ..... n ,. .... 1>.".4 Ti elda
w~o ero WDio pl ot & t~\ed wi th al acb lo r tr &ai De ..t 3 .. 2 lb .. al / ' • •
o_ P'e<l to It .. 1 lba /A. of \.be _ c <llOl>t U O<l. '0 " ' ubl e injurl __
, ... . e l and Or " i COr Nd"" U "" . .... ..... ob.. rv ed..

ln t r<>4U<>U o o

~or~t • •er e 0004 ",, \ . <1 at tho Uni. e"eit ,. of Connecticu t V, ,,t.br a
R• • , arc h~ in Bor th Covent ry , Connec t i cwt t o de' e ....iDe th e ....+pon• • of
'eo . ... . , corn vari et t • • to alac bl or and .1 &Cbl or-at~tn. combi....'i""•.

1'&0 Tari n i u of _ a t co.... (~!!!>I:! 'tar . I'III!O!! ) ....... pl aau4 JILH 18,
1111 iA }- t <><>\ ro ... . 30 t N ' 1"",,"0 'fbo, _ d..,- alac::hl or 4EC a t It and 3 l ba
.V. , au-u Uoo llali a t 2 lba a i/A aDd &la<:hl or _ .. nru iM 8lM at 1* + 1 aDd
3 .. 2 1_ ail.. vn e "11 .... t o 1'10'" , r • • t wide. ... )0 t N ' 1011&....... bt; P't r-
pe ...ucv.l &J' to u.e "" row ...." inc llllliDf; ....::ll d. '¥ . Hen i d d. . atod.'t&rilt-
U "p H ....."", til .... ,iM.. SOU ' JP'I __ r .... MDIQo1.....
v itb o..pIlio _ t u " """ too" t of ~ Sl p if l " , n.1.nf al.l t.. fo attoo ..
t t i!lc l lMle<l 1 .16 iDcha J_ '.I, O.) 11l>c1>a ..... J _ 2 :;.-.26, 1.02
iacU. _ Jul:r 2. .0lrTip ti"" _li M t<:oo.bi. __ ..;.." t .

St.aod "'...... t ft .... b.i&!>t .... .....- "h ...... take " J v.1J' 2 1, 191 1.
Y1. 14 4at A"" t _ th& 't&ri. tin _ tured t..&i=i~~t U . 191 1 ......
•1lIl.inC$ep te. b ... 16 , 191 1.

R•• ult a 4 D1-e ut. i ....

U.. of -.1_10r .. t 1* 0.. ) I b. / or -.1...,lUor • • t .... ,1 ... At ... . 1 or
) • 2 Ib. / r . aI11t . 4 10 " 0 . 1p 1r 1c BDt cba~ i n or op . t and (Tabl . 1), or
c~ d", i ll<1i c.. t &<lbT ..ve"ap ". 1811t ..... IlOIltb .. ft pl"" Unc ('l!. bl . 2)
ill aD,)' Ilr t ell -.. .t C" m y.... 1.U ..... ",.-p ared. t il BD .. t in . 2 110. / 10c .... t .... 1.

sa ll& C. seo~ 4 Sil ve r C..... . &nt ........ t Coni oh..-d. .1p 1fl c... t T1&14
rH unU ..... "b... t t&<l vi tb &.lacllio r .. t It or ) Ih / Io ... "'e-parH t<:o. tn d ""
.t 2 Ib. / Io. 'rboo t com varie'¥ . Co.ct iDe ll.t&l . _ a &i.-U .... 1'1&14 rH UC-
d on a t tb& ll.i&b&r r a too of al.ach1 or .

1. ...... h ta,o.t Prof .. ... .. ot IloM i "'''U ..... . U:ni... ... UT of c:aaa..et 1",ut . St<:olT&.
ee.- c ti" ..t .



"
!'b e Sil ,"" r C _".. &D<iCaat~ta.l "&ri . H .. or _ t c.. ..... &1...

p1'OClueM.ip i f i U ,T ... .h .., .." )'iddil -.. , .... ,.<1" UlI al ac lll or .. &"'a at ...
" .... 1I1&h..... at du>' .. It .. 1 .... 3 .. 2 110_/ " . 1:1 add-i tiaa . tbe $00_ S<:_ t
" u ht,. ~ rectaced pd u r~ th s t .." ra14 of u.. c..tliAeu .... ><b.1h
1..... 0 p rod """" ~ :nel da rn. thoo ) .. 2 1" /11. rat....,q . s.-ea CIIi.'
eII_ al pi!'i eaat 71_1 4 ""' "",Uou _ .. Ule &I_ lo r .. u ruiAe Ii .. , nil.
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VAlllETAL RESPOllSE or SIIEE.T CORlI TO AlA CIILOR AlID fWrYI.l.rrJ

P'. D. 5<:11alOO'S.C. D. Al~·. and C. E. Beot eY

JJlS1fIACT: An ... OLl_U"" o f t"CD ty t .... ..... It e ....... (!!.! N'" L .) mIItI ... !>oW
.d • .ar l . \ 108 t o ~l"race. ~ ~r~ant lbe orpor. te4 tre.~t. or t he coa bl_
IIott"" S- It b;r l 41 1aotnn,.ltll1oc ar_te ( tlu ty l a t eJ p i"" 2-ehl....-J, _( .~1 .. 11lO)_
6-(l~l.-1oo ) .~~trl•• lo . ( .t~lo. ) (2 .6 pI _ 1 l b . ai / A) &ft4 2-e ll1or0-2',
6 ' ..d.htll::rl_J_(_tlx>~1 1..,ItUll114. ( &1achlo r) 11 . 5 l b. al I A}. Jlo>th be t b l_
dd e trHtaniU red ... ed pl ant ,,",1&I't h .,.. cqUbl. Tar l e-Un. Illltylat. l aJ lU7
red""' ed 7 1<014. ud red""..,U>e ~tl:r or "UOAed.,,<>n1 . !hue It""-I .. 11l41ca U
th& t ..... .- t ......... hybr ido .~4 be t nt M t or toleraDC " to alu Mo ! and
blJt,y l.t ••

""""."".
Ttl . 4r<d.,.....,t or S- c-thT 1 dlh otlutyl thlOC:...._ h ( bu t y l . U) and. 2-elll ore>

2 ' . 6 '-d.htl\;l'l_ ~_(."t~tJ>:rl )... "t ... 1114e (..l..,b l orl tor USe 1n . "'Nt <>0....

( z... _y' L.' M ' proTl ded th" ~.r v it ll "'J1I'uul'U1 .._ l ed tool. to r eoa
t ro l of ~• • • • • and ledge . . Fie ld vie or but yl.t e has r e . ul ted In oee •• lonu
I r over repo~' or inj ury and t hel e r eport . ver e ulually e• • oci . t ed v i t h period l
o r cool v. e t b.r i n vbi ch t he corn "r IV Ilo vl y . Hoveyer , but yl l te il r •• tr i ct e6
~ Ule on le e6 ~rn pr oduction acre l8e due t o t hl yari ation In t he t ol er once
or inbre6 li nea . Riccum (2) I hoved tha t vlr let .l and inb r ed corn Kr~h e.
mel lur ld by .. er genoe oount . nnd i nj ury rl t ing l VI ' li gni r i cont l1 arr eot ed by
butyl . te , II. ohl or , and prop . ohl or . t t he r eeommended r .t e l . He al .o oble rved
t h. t I n molt Cl l e. herbi cide i nj ury t o I par tic ul. r i nbr ed al~o occurr ed i n t he
. 1n. l o Ind thr ee_vay cr Olse . ~ld e vi t h th.t inbr ed. An eY.lua tion or • Ivel t
COrn ylt i l t l e. OVlr I 5 yoar pe riod vl t h . 1. Chl or indi c. t ed onl y 111.h t In jury
On 10 .. v.ri lt l e l In di f fc re nt yC1t1 and .IIC hlo r di d not ef f ect t ho .. r~ ct.bl l

yi l i d o r Iyee t corn (1) . ~Il.on ond W.te rr l old (3) did oot ob. erYe bntyl. t o or
al ach l or i nj ury 00 HX_l 99 in 2 yel r l or t I lt i ng .

~e oxper i DCnt ~ conducted on .orrol~ l~ l and at t he Ve~eteble Rel ear ch
,. ... It SIl bbury, MarylllUl.. Adjac ent hoJ.YU or tlM field VCt@t t@.ted on
Ap!'l1 21 , 1971 wit b alachlo r or t hl .,.,., t o.U".. or 2...,hlo ro-O_( etbcvl dinol -6
I ll opropJ l .. l no)_I _tr i l1 i oe l l t tliiftll (1 lb • • t / A) pl nl but yl l te ( 2. 6 l b•• et /A
and tbe tt@ltaeot . vet@ i oeorpnnted by r nllovi .... t he __ cr vlth • di l c . IlUl.
thom c..... l-d.b cl "" . The I p,...,. ....1_ VII l2 t<&l../A.

Y IUIC. PubltC l tI ... 110. IlOO • Coat r t blrtlon 110• • '1. • o r t he Horyland
Ao:rleultltl'&l. I:Xper~t su tl on , Departaen t ot IIorti~tur•.

y ..... 'I .U ProhllOr. 1Ie• ......, h AoIh t &llt . ODd " 11. t l '" Prote s sor ... . plCU'u.lly,
\/Dl yenlt y ot l'II.n'1aDcl. .
Doc........
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A aiD&le pl ot or rouT or t eo rOVIl ( )6 Ineb row .DaC~ r.S ) of eacb var l e t ,

~ plan t ed on AnTI! 22 In T' foc l r ows vlt ll 32.' feet or roY I n eacb a4J aeenl
I>u b t e l de t r ea t ........

! ll,J....,. r.U~ vere bu e<l on t h,.ee ob ... .... nl ....... Jwle 15 • .r_ 30 . &114
J~ 1. O!o J lme lIJ , 1911, t ile .yu~ eo", be i .d!t I" eae h Uea UC<l t plot v ..
<kterll1_ >rl.tll ,. • .........,.,r ' . l n d rod. r -.- .... \.U .. VIlle ll eJlb lb lt"" ,.
....,~. of her b i ci de rn porae " ere ... l ed .1Odt or ,..,. l_lI"" or roo t _ n-.l lr.
V-U>. !he roo t ",,4 nali rr .n b "ei~ o f f our . ..... lea of l en plaDU .boa..,
...... de-lJ' rr- ue ll pUll vas <let c.-flled by 4lU Ia,t; t he entln atall, .... h i M
t M roo n . ",,4 4h14111,1; t b lt pl."t a t t be 0011 1_ 1 f or root an<! u .. l lr. "" I.dI t.

ro r t y " a" "_I,..or n e b n.r l et ,. "" r lt "- ..... . ted at th e opta.. Ot Ool\& or
.. tur it , an" a.-pl • • or ..hol e ker nel corn " a ' canned u.l~ .tand.~ eo--erela l
t echni ques, Sl . t o el~ht veeJr.. a rte r t anni ns . ee- p.. . . ton and abu T t e. t •
..a ..a •• 4e on t he canna" . .. pl .a t o det er- l " e ~r.d• .

RESULTS ANDDI SCUSSI ON

Tabl. 1 .ho ,,& t he var ia t i on in . veet corn ~rovt~ re . pon.e t o th e berbield e .;
but yl ate and -.l.chlor . The InJury- obse rv ed v lt b t M eo&bin. Uon buty lu e pi "'"
.t ra .l ne can be . t t rlbut ed t n butyl.~ • • l oee t he i njUry .~t~a "ere oh.r~

.eoe rlnle of e,..._te-t ".e h.r bi eld e InJUry. TrPie-.l . :--pt ... of butyl.te In_
J....,. " en . bort.e_ n-.l u and w ht ed I n ..n . and .. .. enl ,. InJ ured " l eU u
prod uced .....u or no ....... lIrIrt,.l. te red"" .d t be sta nd of . ... . epU bh r l e tl es
IlI>d ... d"" ed the ear .lu and lI_ r of ean de"d opecl. ~ of t he l>vty1l.te
InJure d Yar1etl u f O.-cl ... e.,. In th e U u d vU eh *_ lnf~ed vH Il .... t
(O' t 11..... u "",,,1a ( DRCoocIoU . ) Oorcla) . U • • hlor .~ t o H llSe • dday In
ta "e l ins of SODe Yar l et i ...~ed t o t he but yla t e_s t r s l i ne tre ..taent ( ?ab l e
1). _ t ile ot her 'J'lIl>1.oaof al ..eh!o r Inj ....,. _ . a abort ed .u.n. Tbe
alachl or -iDJ=ed Yar1etl u _ared to h... e 110.-.1 ur d l~t ... e1:oi e ld ' •
... d th e Yar let l es Gol di e and EX!' 661 " """ vi nd d_ ed "b l oh ll>d.io. to;l t hat
alaoblo r ~ reduce t b.. rootl~ . t rengt h til t he .e ..... I et l e• .

The data o f Table 2 I ndl •• te t hat ' ome "a r le t le s developed i nJ....,. sJ'lll>1.OES
" It hout .. decrease In pl ant hel«h t . hoYeYer , tbe ae pl ..nt. may ba..e been able t o
out ~rov t he . ... ly ~b r aductlon prio r to t be tis e or be i~ht mea.u r ement.
The ne~at l ve per ce nt helah t r educt ion ". lu e . or aee. a l acbl or - t r eat ed varie tie s
I n Tabl e 2 I ndi • • t. t "at th e be l ~bt of tb . , e ... r l e t i ... va' ~•• t . r t h..n t he
buty l at e t r e.t .d plan t , . Vari eti • • EXP661 and 6S.2 62U' po• • r . d to be IUI •• p
t i ble t o both butyla te and al aehlo r i njury (Table 2 ) . However , t be . e di d not
appe ar t o b• • aenec.l cor r ..l , tion bet veen ..ar ie tle l ..I tb but ,.l , t e or al a . hl oc
Injury .

A .i~iri.an < reduc tion or I t-.l k " . i aht occur red ' " • r esult of . e"ece
but ,.l.te i nJ11I"YIn ...,. h t y 6&-26.26(Tabl .. 3) . The l ... k o r si"" HiH nce betv«n
berb i . i de t cut ment a vi t h " ... i et y EXP661 Ind ie. t e , th. t olant h..ttht .., .. a
-Ore . .... Itl ... Indie . tor o r Inj ury-. The, e t our ...,. Ie t les lIst ed In Tabl e 3 did
IIOt s_ an ..r t .. t ot herbi c i de u ......." t on fr ..- h roo t ve l abt.

The .,annecI-eon: n-.li t y or tl>e tour Yarietl u In '!IIbl e :1 ind.les ted t bU
eo.... rr- Yarie ty EIP 667 vtt b t he buty la te tre.e-nt dl"Ol'PCclt o ... ,...,...
s t""cIard ua~e cc.p&red to • t ...,.". ~T1I,,~e ot eanJlcd co", t'ro:a t be ll1..,bl oc tr .. t
... t. n,., oth er t~r« Yar1etlu vcrs .......ded .. f ancy In all t u. t ..., " es.e~



"
Tabl e 1. The grovth re opono... of oveet oor n varl et ! e s to th e he rb i ci de.

but yl ate and a l aohl or .

Pl ant ht. (In . ) InJuqll

on Growth!!
at.c hl er Y

Plan t ht . (in.) InJ uryli'

a rre1. id e Ef f ec t
at r .... 1M and bllt YIU e 21V,.,.let y

lfK_l 99 (HK) '" " I ~}

Yukon (m::) " ~" "Io'ond er go l d (HK) " " 5 1 (Il'l')
NK 51036 ( JlK) " ,~ "Dh i <iend I~I " si " !'! (DT)
(lol dle (NK) '" ai sc ai
EXP 1035 (HI' ) " 51_101 as
EXP661 (JlK) "' e-s ss ,
EXP 668 (HK) "' Sl_lol "EXP 6611 (11K) sa 61_101 sa
Gol d en ~een ( RB) " ..
Si he r Queen ( RB) " .. si
68_2626 ( JIB) as s '" ei
68_2633 (JIB) .. , so
68_2636 ( NB) ., s '"Sty l e Pac k 1m } " " " I~}

Contin enta l 1m} "' sr "'B 9510 1m} " sr ss
XP 1323 (As!» eo so
XI> 217 2 (b ill " sr ss
SUllehiet (Ag",) so , eo

'" I ~ ) as s .,
11 N..t ed on J ul y 1 , 1971 . I ,. e nt ry i nd i ca t eo no I nj ur y)
0/ • tndn . (l l b . ai / A) a nd butylat e ( 2 . 6 " . .HA); a laolll n r t r.s I h . a if A) .
Jj I nj ury : 51 • al1 ght , , . ""'der at e, S • • ever e , DT• del aye d t a . ae l l ng .

Seed Corn C~anle ., "' Northr up, Kl og &C"" plU'ly
na RO!':er o llr ot h e ro
m fe rry i'lorse

"" A. gr ol'.......,
~ Ch.ll.rt er Seed COICP""-v

t or t he but yla te t r eet rnant on var i et y 68_2626 vhi ch did not produce eno~h corn
tor connln~ t r i a l • •

The, e ob~ervetl on . "e r e ~de Ie 1911 "hf ch had a cool t vo " eek per i od t ol _
lo vi ng plan t ing, and t hese cond i tion . ~ have cont r i but ed t o t he eeveri t y of
t he her bi ci de i nj ury. Hovever . t he 15r ge v5r l at f on In t he tol erance of nev
. veet corn varie ti eo to hut ylate and 51. ohlo r oho" . the i mportan ce of t his t ype
of t eot i n.o;pri or to ~over us e.



Table 2 . Plan t hei~ht re~uc t ion of var i et i es su.c ept i bl e to 'butyl at e Or
al aehlo r i njury .

V.....i ety in.Jur<!'d 1. hei ght Varie ty iOJure~ 1.height
by buty 15t el l re~uctlo"gj 'by ala chl or :!! re~uctio~1

11K51036 0 EXP 661 -n
EXP 6611 0 ~ '" - ,
Sunchi er n lIonder gol d "EXP '35 0 Sil ver Queeo "," n Divi dend "= 666 ae Sty l epal\ rt
TuJ<on "68_2633 eo
EXP 661 "68- 2636 as
68-2 6~ '",/
Y

Mo~erat e to . evere lnjury.
Ba. ed 00 th e height or t he s~ v.....ie ty i o the adja cent b l ock t r eat ed wi th
al achl or .
Mo~erate l nj ury or del oyed t as s el ing.
Ba.ed on t he heigh t or th e .ame var i et y in the adj acent bl ock t r eat ed with
buty l at e plu. a t ra z l ne .

~'ble 3. Effec t or alachlo r and buty l ate on t he .t al k wei ght of . weet corn
v.....letl e• •

Sw~t Corn Var l d le.
~. ~1:I}99 EXP 66; Sil ver QuCM 68_2626

Trut ment ai!A Root 1 ShlJd/ '00' Sta l k '00' St al k Root St al k

'but yl at e ,., ,., 13 .1 L' 13.9 U 16 . 5 '. 0 ,..
,,~

d r u i ne LO

al aChl or L, a.r 1• .2 L 6 14.4 L 6 16 .5 2.6 16 . 3

L.S. D. " N.S. ' .6 N.S. '.6 N.S. ' .6 N.5. '. 6
!J A<rerage rre~ . weight (l b •• ) or II semple; or 10 . tal k. h.rvute~ on

J une 30, 1911.
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HERBICI DES FOR CORN OMHIGH OIU;"' '' M nEll SOllsl '

J . V. Pa~tt;ll

~strACt. Of the htrb l c ldes <ludle .. on so lI . CGnta ln ; ftg 12 t o 2l'
org anic .. tte r . 2-chl oro -H-( I__ thyl_Z_ propyn y l) ..... t ... ilrde (, ...,.._I o r)
re sult ... In the be lt (9Q2;) g ian t grn n foxU II (5t h . i e vi r i d is va r .
... je r (Gau d .) Po., .) ""' 1.... 1 ... .. 2-cI'I loro ·Z ' ."-d leth yl - N-(OlIthoxy
.e thyl) - ..... tan l ll de (al . chl c . ) . H ,"- d l . l l yl - 2 -cI'I lo~t" ido (CDAA)
and 2_chloro _N_lsopnopyloc- tani rTd; (pr op_l or ) relul ted In , .l r t o
9OO<l(70 to 9ijJ,) fo" tall con tro l. Bu t fa ll 1'«' 1" ... (P.., I" ..
dl cho t.,.,lflon .. IH d1 ,. . ) "OM r ru u lt a d "(WIa la clll o T and 6 [h/A
prop . ch lc r . Thoou "a. blei ..e re 9On,ral ly no t e ffe c t l .... on bro.d-
Iu ,,",d ... ed " but d id eHe c t e xce l len t 0 1gwo8 " (Ama ra n t h"s .... t 'o fl. x".
L.) cont rol . The c hemi ca l Z_ch lor o_4_( ethyl ..."rr.oj _6_ ( I. opr"l'yl llnl no) _. _
n l uin e (at r u lna ) d id not p ro v ide ' U I, h c t o ry ro><ta ll , fo i l p. n lc ....
or r.gweed (_ro .l • • rtem l. l lf ol la L.) """t rol . but did er r"c t 900d
t o e ~cellent COf'trol of . .. rt weed 1'01 ... Mn . yln n ic ... t . ) . pigweed •
.. rn'nggl o ry ( Ipo,,,.. hade racea ( l.) Jacq . , carpootweed (Hol1uqo "",rtl
c il iat a l . ) . nd l..o. qua r t e r . (Che nopo dl u. ~ l .) .

Int rodu<:ti on

III Del,.., ..v• • t he .. . .. ..ppro Kl.. t a l y 200 , 000 K r". of I"oc.-.ke
sa il • • In .... ('( I ... d . tho ", poor ly-dral ... d so' ls r ....90 III or9 M 'e "".r
f ro. 3 to 2$tl '. A l .r90 v..r ia tl O11III o r , ... lc .. tt.r ~t ... t . occur In
the 1... "",,- , or the .. soli.; hIgh o r9... lc _ n u ~t"nU .r.
as soci at . d wl.h t hol 1..... lyln g Poc.:.>los so i ls .... ile low -....u o f organi c
.. tt " r . re f""nd on .. I I drained dy kno l l•• At the rU;""m .de d u te
of 2 l b/ A atru l... _ . no t per fo 11 on t he high org __ 1c _"er.r.... " uGh hIgher r.t • • of t ri . z l h.rbic lde . .. r . """ded • • so il
o rg... ie .... . r Is In,, d beyond !>l. ( 1.2.3 . Ii , 5) . Dellla rV. co r ll
( l •• ~Y' t . ) , rowe r . h use d COAAwi th .ucce •• • Ince i t wa. first
In trod uced In the a • • I, 1950'. . Howe.. r, grewer. found th. t of tell th l.
M t . r l,,1 di d not pe rfo,.., u t l. fK t or l ly on t he li ght .. nely .o lls.
Upch urch e t . " I (5) found th . t COA.I\and 2-c h lor oa l ly l d l. th ,l d lt h loc .r -
b...... t . {CDEC) .... . "I t.d In consl, t ent ... . d <:.onHol on MIlls ",I th 3'l:or gl nl c
.... .. e r or greet er~ h"""' ....r. be l ".., :n. org on lc .... n e r . "",. d con trol w"
a rr . ti c .

11 Sc ient if ic ArtI c le ~o . A 1] 1to and Cont ri butIon No. 4518 or t hol
...... yl ... d Agr icu ltural [><per i... llt StU Ion, Ilepar tM "t of Agrol\OWf'.
College P.rk.

Y ,Assl,t..,t Pro fnsor. Dep.rr- nt o f log"""""" Un."","I t, 0
Hary l . nd . ( 0 11.91 P.r k 20742.

l ' Per"", .1~Ic.tlon with Dr. John Eo fo ss . A.soci ..t. 'rofuso r
o f So il CI., . lfl c. t lon . Ilep.r~t o f Iogrono-y . Unl .. r. lt, o f
Hary land . Coll age P. rk .



~ry l .. d g e~el h.~ " .. d prOp~lor v lth l ucce . 1 ~ h igh o rga n ic
.a t te r conte nt so ill . Furt he rMOre , a l~lor and pry nach lor ha ..
d>e . lc al I U uc t ueu .1I. ll a r t o Pl"'09ach lo r an d "; 9I>t pe d o,," u t l. 
f lcto e llyo n so i l . wi th o rgani c .a t t e r co nt.nt 'I'e~u .. of 3%, Th.
purpose o f tnl • • t udy was t o e •• lu .t e CDAA,p rOp.ch lor, . Iaen lo r ,
p ryn.o;h lor In d I trnl ne fo e an nul i ....e d cont rol In co en grow> on 10110
.. I th hl gll org an ic .a n. r .

F ie ld s t udl e . -ere condu<;. e d in 196Band 1969 In Wor CClte r end
Wlcc. ico Count i. l . relpectl .. ly . Weed co nt ro l ve l CIte d u. lng • l eel e
o f 0 to 100 wIt h 0 eq u. l l ing no ef fe" t and 100 "qu a i ling ~I".

re duc t ion of pla nt . " nd, Pr lo e t o .tatlst lca l . naIYII • • t he r .. lng
da ta .... e. tr a nsfo r"",d by ar c . ln -r;:-, Herbl c i<los ... r " appl ied wit h
an axpe r ;~nta l bicycle I p raye r a t )0 9Pa, uli ng water • • the di luen t.
Plo t . he 12 ft ~)O ft with four r ..... . p...,., d at }6 ind>e • • """n
co .... _ . har te d . ,I e lds .... ... e "" ee.sed In buf A of IS ,S1; .. t st u....
lISM Cra ok 110. 2 com. No cu1t l .atl~ ....1 _l oyed In the se st udln .
In all .t l.O<llu. f_r eep ll ee t l""' . ........ used.

In 1968 , p..... rgent tre.~nt. and pr.p la nt Incor po ra t.d t r . . ... ntl
(Tlbl e 1) ..... ""p li ed J"" " 7 and po. te_r !ltnt te u,","nt. _r . app l ie d
June 26. Corn , va r . Plone ., r ))06, .. . . pl . nt ed Jun e 8. The . 0 11 .....
P~ke lo.my •• nd with 1 2. ~ o rgan ic ~tte e. In 1969, t wo I t ud le •
... r • • • t ab l l st>ad . llerblc lde . (Tlbl e 2 ) _ r . app l ied ~I y as pre ·
.... rg .....t app li ca tion • • One l i t. _ . locat ed on .~ke 10 '"
land .. ith In, org anic .a tt e e . Thoo co rn • • • Iet , p lan ted ..... DeKalb
n-66. On d•., o t"". l it . loc ... . d .. l t l>ln .2.11.ra dlu • • t M soil t ype
vel a f'Ioc_ Ia. " h I> 2Jl o rg"""", _ tt e . . PI ) l69A ..... p lan ted
at t his l i t • • P...._ rgen t he . bl"I • • • t bot h l i t es eo app lt.d Kay 7
" It h ODen p l . nt.d on Hay S and 6.

IIone of t he M rbl c lde. test.d In 1968 . nd 1969 res ulted In I
coep l. te spe c t rum o f .. ed contro l . A tr e~l n. (Tabl., I an d 2) d i d not
rnu lt In latll fac to ry 9 1ant 9 .. .... fo><t. tI con tro l , but .ff. "t . d~
.... "" 1 b road'u~d _ d, • • uch . , _ r t_ d, p i 'J""Cd . u /l>Ot_d ,
laablqua rt e ., and ~nl ngglory . At .a. lne . e .u lt e d In poor .~d

con . rol (Tabl el 1 an d 2). ( DAA. p rOp~ l or an d a l edh lo r .... . ul t. d In
900d to " ><eel l .n t g tan. g.e"" fox t.ll con .rot , but on ly a lKh lo.
res u he d In e xccll e nt fa ll pan l" ... <:ont N>1 """nobse .v.d at th e en d of
th e g ro .. i ~g sU s<>n (Tab le I) . Al l herbi c i des _ ec . ff .,c t l . e on
pigwe e d u r l y 1n ttle . e as on as wel l as lat.r in th e .e as on . Although
ur ly I_ . qu.r ter. con t rol .... . ob served for all tler blc lde st ud Ies ,
on ly ~ t r• • Jne p repl~n t Incoepor .t.d , prop .ch lo. pr .... rg.~ t p lu, ~ t ra~ l ...
poo ._ egan t. prop ach lor p reeae rge nce .t , Ibf A, or CDAApr e ...... gence
plul 2.~0 po. t ... . ge n<:e re. u l te d In I .t l.f ac tocy l..o.qua et.r. con trol
""" n ob .. ..... d . t . he .nd of th e g..-i"9 .... on .



In 1969 . SI t e A ... s .... avll y Infe s Ud wItt> gian t gce ." foxu ll
(Tab le 2) . All he", I"l des e ffe et e " sat l . f ac to cy t o e ~ce l lent fo. t e l l
aln t ..-ol """ n ob sor ... tI ea r ly i n tIM>se ' S'lfl . e..,. pt . t re z lne . The best
(90'11 foJ<ta l l con t rol .... ob serYetl wI t t> pryrwch lor . t 3 Or (; Ibl A pre 
... rge noe . Alach lor . 2 and ~ Ib/ A. or prop~lor, (; l blA , re fUl t , d In
75 t o 801 cont ro l o f fo~t e l l on J u ly 17. All t>ough CDAAre .ulted In
u tl . f ac t o ry fo xt a il ""' t ro l one _ lh a fte r "PP 11~t i on. """ t rol de
c re a . e d to 5S1 _noboerwe d on J u l , 17. Only ~ ' r e a tment s r , . u l t ed
In a .ignl f lc.ant ...,rn yie l d lI' c ruse o Yer the ....cu ltiy a ted che ek ; the y
were the " u lt ly et e d ""' tcol an d a t caz lne a t 4 Ib/ A.

Si ' e a In 1969 y l ly in feoted .. I t t> reg_d (Tab le 2).
heel len t rag_ d con tr o l no ted""" ..... t t> a fte r t>ecbl c ide . pp l l " t lon
.. !t~ p rop.c~ lor at (; Ib/ " ond pc y. ach lor at 3 ond (; I b/ " . Eor l y
eont rol of reg ....ed decr e ued •• t~e .eu on adv. nCfld. No eorn inju r y
.... not e d .t any loe . t lon.

T"" "" t hor .. Is Ms t o e Apres. tt l . _reelat lon fo r t t>e c_uter
ti .. .. de . v. i l ab le tkr ougt> tt>e fac il iti e s of tke (ampu te r Sc l .n c.
te nt H of the Unl"" r.lt y of "" r,l and .

I . aurn si de , O. C• • and ~ . &ok.. ns . 196 1. Pkytot o.l e l ty o f sl .. z lne.
weed.9 , lb5 -15 7.

2. Skee t • • T. J . 1959 . The ee.p a ra t l"" t OA!e it le s o f .onu ron en d
.I . oz lnc In 00 11. _ ds 7 :1 89- 1910.

1. r .. lbe rl, II. Eo, .. d O. H. Fl et dl. lI . I96S . The adsorp ti on o f
so-- ~- tc l • • lne s In so il s . _ do 13: 46- 52 .

4. Updl ur dl . II. P., and O. O. Ka.o n . 1962. Tt>e In fl ue nce of 00 11
oc9 onic _ nar on ct>. "" y to to~ l c lt y o f t>arb l c l des . w.. d. 10 ,9-14.

5. Upchurch. II. P•. f . L. se l",an. O. O. Hu on and E. J . ~_rot t> . 1966.
The coce e l . tl on of .... rb ic i d.1 ac t ivit y .. It t> . o ! ) an d e 11.... tl e
fa ct o r • • lloe d. 14 ,42- 49 .
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"
CONTROL or Ipomoea L. 3pp . IN SWEETCOR~

"C. E. Bes t e-

AbSTRACT: An eval uat i on of si x exper imenta l her bio lde s and ni ne o~erc l al

he rb i c i de . tor contr o l of i vyl • • r morolng gl ory ( I~e. hoder aee e Jann.) , l nomoe a
hode ra eee J ae q., va•. Int egrl u. eula Gr ay , an d vhi t e ~rnlng~ory ( Inomoea
le aUfie • • L. ) in . weet eo rn (Zoe nAya L.) w• • conduct ed i n 1971 . 1. hade r acee
J acq . , Var . i nt" gr i u. cul . ' 0 • va ri et y of Ivyl • • ' ~rnln~glory t ha t n.. heart 
I haped unl obed leave . . Thl . va r i ety compri s ed atou t 15% of th~ T. hedera c. a
popula t i on in t he f i el d pl ot . At r a: ln. , 5D_15416 , eyprot ln e , and 2 , h_D pro vi ded
goed cont r ol of Ipomoea 'p p . Exper i ment a l ~"-O?l (3 l b . ai/ A) , and BAT_KUE
2236 (2 lb . a l IA) pr OVided appro xi mat elY 80% cont ro l o r Ipomoea sop . v i t h ede
quate crop • • ret y .

INTRODUC'i'ION

V~rn ln~loTY ( I eo~ea aup . ) i a th e t hi rd ~ost a er l ous ~eed in Maryl and,
and i n a"",e a reaO It h t he "",. t . er i ou. ~eed ( I ) . Ef fective har bi ci de s for
USe In Mary lan d vege t abl e ~ro~l~ areaa . ~ould cont r ol th e~e veed . . ~I I~on ~nd

Col e (0, 5) r eport ed t hat S- pro pYI dlp r opyl t hl oc ar barnate (v e nnol a t e) ~nd 4_ (2 ,4_
dlcb lor opbenoxy ) but yric . ci d (2, • • OB) ~ere e f fec tiv e for contro l of t a l l "",r n_
i n~lory ( Ieo moea ~urpurea (L. ) Rot h ) an d Ivy le a f ~orn inp~lory ( I pomoea hederac a~

J acq. ) I n . oybe an. \ Gly oi ne max (L. ) Me rr . ) . l ndl vld uo.l or ., \Xed . t and. or t a ll
morn i n~lory an d ivyl ea r "",rnIn ggl or y ~e re equa l ly competit i ve In soybea n. (6) .
Bucbanan and Bur n. (2) ob . e rv ed t hat one t o.ll =orn i n~~lory pla nt per t hr ee f eet
or ro v r educed cott on (Go.'VRI ~ hir. ut~ L. ) yi el ds 40 t o 75%. The dev el on_
~ent o r a unir orm stand of mor ni ngglOry vee d. In th e .~eet cor n (Zea mav ' L.)
her bic i de plo t . pr ov i ded t he ba . l . f or th i s e va l ua t i on o f ex~rlmenta~d c~_
~rcial her bicid e• •

l'.ATERf ALS AIID IlETl IODS

The experi~ent v~ . conduc t ed on Othel lo . i l t l oam a t the Popl ar Hil l Re. ear c h
Parm , 9 . 2 ~ Il ea ~e~t or Sali sb ury , ~ary l and. Thr ee r ov Rlo t e (36 i nch ro w spa c_
in g . 25 fee t lo ng ) wer e pl ant e d on June 23 , 1971 ~ i th va rie t y NK_l99 .~eet cor n .
?re pl snt Incorpor a t ed herbic i de treat~ent a ver e spplled on Jun e 23 , 1971 an d
in corpor ated by douhle di .c l n~ us ing s ~pi k e ha r ro v th e seoond t i~e . Pr~er~enc e

t r eat ment s ver e ap pl ie d J une 2. , >Q71. The te~peratu r e~ on Jun e 23 ver e : a i r 75P.
' 011_2 I nch dept b 62F, . 011 sUr f s ce 79P; and on J une 20 : ai r IOOF, . oi l _2 Inoh
depth Mr , .oil . ur ra oe ll 5F. Pos t _emerg enoe tr e..t ment. vere snpll ed Jul y 13 ,
1971. The sp r .." VOlUIllOvu 50 g .. l.!A . All t r ea tmont. ve r e u t ablil hed i n r andom_
Iz ed compl e t e bl och v it h four re plic a ti OM. The r ir .t r a in va . o . ~6 i nc hes or.
J UJle 28 , 1971 .

y

y

Misc. Publica ti on Ko . 129 ,Contr ibut i on No,
~rtcul tural Expe r i ment St ati on , Depart ment of
A• • t . t an t Pro fe.~or , Unl ve r . i t y of Maryl a nd ,

" 513 , o r t he Maryl and
Ilor t i cal t ur e .



"
Corn t,,-,....,.n Ul'I.!\& ye.... -.Ie 0<1 J uly 17 an d Jlll:r :>8, 1911. M4 t My lOr "

.~n~ an ."~ or t h.. t_ ti~. ~ J uly 21, 1971 _ ..-U or
17)' 1u / mo 1M4l " ..,.; I_a hoo<! en J~'1 " nr . 1nt. . c l " o. lll ., <ll'a)' ; '"""
~lU 1IIO",1~".,. (I P'!""' " l ac ..,.... o t . 1 ve l"t 4et e m l u<l 10 tour cep It . , t ed
pl ou or 150 a<:zll&re te« t. s.o.ll o"", U "l!:' , ...., rO!lr.-: or I" t he ooty l ..s on . t a.n .
vhlcb coul d not be Ideot l t l ed ve .... &lao counted . The weed count . &re "opre . oed
.. Ule _... fase or tour ....pl Ic.tlon • .

R£SUL'l'SAJl[l DISCUSSIo.~

I?O!O~ hl der scea Jat o . , vor . lo t"o rl usoul. Gr~ t • • yori _t y or IVyl .,. ! morn_
I~~l ory th at ha a • I l mpl e heart _Ihope d unlo bed l ea r (3 ) . Thi ' var i et y very
cl os el y r eoembl • • t All mDrnl n~lory veenut l v" l )' ; hovever, t he rl~er ~rt. are
qUi t e dl rr er ent. The var ie t y l ot eSt l "o"ul o e~rl .ed ,bout 151 or th e !.
hederee ea pO~.tIOD In t be rla14 pl ot . The per cent eont nol o r t he th~ t~. or
IIIOrnl~ory wi th d l ff e.... nt he rb l e Ide s In t he axpe rl aen t lo41eat~ t~t a l l t hr ee
t~ ~e aiKl lar lo t betr "" s pen .. s to th e her b l el des e.-l ua t ed l~bl e 1 ) .

"tr .. t ... . SIl- 1 5~le • .1_ 11". , ..... onoNldoe pr ov i de<! sood .,..,.,. ro l or al l ' M e..
., ro..I:Wo r lu (Tlobi a I ) . TM u ""riKe1>tal herbi ol d. __ 097 ( ) lb .
a l fA} prande<! about 80S oon u ol o r ., nl l n.ql0 l'l' vh h no eor.tro l a t l ove r ra u s .
Sve-et eo n> t ela ..... " e or WJlI-097 at t ha b la:h rat e vu a4e<>ua te . U I·I:UI: 22 16
(1.0 l b . a t f A) "OIlt ro ll ed 80S or t he ....... l nWo ..,. vlth ade<luate "1'OlI t o l n ... "e, but
h1~r u t e s ln J UJ'e4 the "1'OfI.IlC - 39'50 "" d MC·~ :JT9 Ve"" not . rreotln on 1IlO1'1l~

i n. Sl o..,. . Chl ONlb...-uron v'" not er reo tl n OIl .,rnl~o..,. ... d "au .cd ln J UJ7 OIl

th e . vee t onrn. Alao hlo r at 2 lb • • t/A and 41n oa eb (3 l b . a i /A ) 414 no t oon tro l
., rn l ngs l o ..,. . St c411ns Ooun t l . r .a t er t hIn t he con tro l 10410l te t ha t t he he rb l~

old. aay be del l y l ns emer~enc. or • • nl nl t l on or t he weed a (Tab l s 1 ).

LI'I'D\.l TUllI: CI'J'ED

CoDtro l a r IfC!Io " = rpw=u and I~.
~ _ ( 2 , ~ _Il! 1 . !'roc . !IEVCC. 19 ' 226_232 .
Contro l or "l'1l l n~la..,. tn .oybOl... . wit h
Pr oe. NMC 20 : 358- 365.
~rnln .... lo ..,. """pe ti tio n I n IDYbean a .

,.

'.,.
6.

Aoon . 1910. Ch_ t eal C<>I:ltNl1 o r vee<i. In e o.., ... 4 soy te ... . 0Cl llary l end r ..... . ~

1969 . Ma.ryl""d St. te !Jo&rl; or A«Tleul tur e. Publlc . tt on '0 . ~• .
flue","","" . G. A. "" d E. fl. Bunl • • 1971. Weed "_ tl tI ",, In eot tca. J.
SI " ll oopod ... d tll.ll ., .., t rW o..,.. _ ScI. 19 ' 516-519 .
Gl eUOll . II . A. 195tl. ",., J ew !r1ttDiO ",,4 Brown nl ... .. ra te<i nor. or th e
l'orth e""rn !.b l t e<i Sta tu end a~ac"".. Cuada . Vol.) . tanc " " r Pre .. , Inc .•
Lano .. t " r , PI. 595 !' .
Wil .on. II . P. and II . H. Cote . 19( 5.
he<\er ac ea In loy bean S wi th 2 . ~_D ... d
Wil Son, H. P. IOd R. H. Col e . 1966.
!- !,Nlpy l 4t_~_propylthloloarb~t .. .
Wl l s "" , K. P . I nd R. H. Col e . 1966.
Wee d. 14: 49- 51 .
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APPENDIx

Ch~lc al desc r i pt i on sn d suppli er. of he r bi cid es use d In 1911 . veet ooro her o l,
o1de tri al • .

C.,...., o lIome or
E>ner l ment al N~her

uaeU or

at raz l n"

BAT_KUE2236

out yl ate

ohl or obro muron

d l nol eo

MOII_091

MC_4319

$1 .... . l ne

ver nol ate

Chemiesl lIu e

2_0hlor o_2 ,6 ' _dl et hyl _lI_
(met hoxymet hyl ) aoe t ani l l de

2-ohloro-~-( e t~laalno)_6

(l sOpro pylan l no) _A, t rl a t i n"

1 ,1_d l meth~1_3_( ~oh loro_p

tr ir luoromet h0xr? henyl )
urea

S-et~y l dll . obuty l t hl ooa r _
~te

3- !4_bromo_3_ehl oro pheny l )

2_ohlo r o- 4_oyol opropy l aal no
- 6- I . opro pylamln o-l,3 , 5-t r l a t i ne

2_~_outyl_ o, 6-d ln l troph enol

not rel eas ed

2- ohl or o- lI-(e th oxy. methyl )_6 ' _
eth yl - o_ aoet ot ol ul dl de

not r el eu ed

2_ohl or o_4 ,6_b l s ( et hylOllll no) _z ,
t r l as l ne

( 2_( o_chl or o_6_et hyl ul no- A_
trl at in _2_yl amlno l_2_met hyl_
pr opi oni t r i1 e ) •

..

Sur; ,lI e r

Mon"" nt o

Sta uf fe r

ocar

Amer lo an 1I0eoh.t

I nte rn .t l ond
Mlne raln lU'ld
Chemloal s

Monsan to

Mobil ChCllli n l

Shen

Sto uf h r



• JOHNSQNCkASSCONTROLIN NON-CRO~o!l

J . Y. P. rOCh'U II! '

~.t r.ct . John~r ••• (Sor ghu. ha lept nsa (l.) Per • • ) cont ro l In non
c rOpI"" d cond itt ......... .. Ited r .... appl lca t l ..... o f OO<Il .. dl lor n e and
oodl .. .. t~r.te . Jul y appl ica t ions of 1 ~d 10 l b/~ of S-bra.o- 3
. e c _but y l · l'>_ t hy l \1r ac l l (br ... <:i l) "Or e " r. e ffe c t ive t han Aug" ' 1
-appl icat ion . , r .... 'ol la . app l i catIon s o f 2. 2· d lchl o rOprOplonl c Ki d
(dc la pon) a t 5 . 7. end 10 Ib/ ... resu lted In , r.. n er j ohn ... ,,!!'." GOIltr o l .
0". a J>Pl lca t lon of _ sodl.., ""' t han e H sonn e (IIS1\A.) re s ult " d In 9~ o r
be tt e r jo hno"" gr a .. cont ro l In t he yeor o f a pp l Icat ion , end e l l""", <1
be rrroJdag, . .. (Cynodo n dac t y lon (l . ) POri. ) t o l nva <lc the tu t e d e rU t he
fo l lowing ye e r . Al t ho llgh 1, I-d hneth y l .4 ,4' - bl pyr l dlnl ... 10" (pu .qu lt )
o r pa, aq"" . pi " " de lepon resul t e d In I" lt l ' l 1<111 of j oh n ,o ng ' .. . , th er e
.... . nO r" s ld ue l "",trol t he fo l lowln9 yur.

Intr oduc t Ion

Johnson gr . " I , • pe .en n i.l W8ed In t roduced In the Un i ted St. te,
e •• ly i n t he ni net ee nt h ce ntury (~l . I t I . one o f t he .os t h. .. ful
_d. in t he >e>rl d and one o f t he .., .. t roub lu ...... d co st l y t o control
In the Uni ted SU tu (2).

The control o f J""" _ gr . .. In -. -c"""I "'d ,ud> .. f_
. _ , u . l l l t y ... d hl~y ri~ t,-o f . ... y I. I""" " to p ...... t f"rt"" .
Infest Uion of .d jiOCeflt . r... . /ll .t orl ... l l y , ""I out es"'ve bee n .... d
..... e ft e" .I .. ,otl .. "r ll ., t fo. .... y . pe.:.l .,. o f -.o ds ; h j~ rat es.r.nece . , • • y b" t the .ee dllng j ohn.ongre., he' be~ no te d t o .. Inv.de
"" Iont " I rut ed ere ....... ye• • • r te . _ 11... l lon {<;I) . The .d dl .l on
o f br<Jlllo>Cilh., res " lt . d in see d ling J__ gr.n con tro l (£>, 9) . The
o rgenl " . r, e n l" . en d do lapon h.... been e ft" " t l ... ly ".e d fo r dl l "" bank
con t ro l In suga r ... ne pr od"" tlon (6) . ,o,lt tlo"g/l I tIe"" .... ter l . l• • r.
e f r"" ' I ... for john,eng r.,. c;ont ro l, one o f t he .... i or d l• • dvant.ge , I,
th a t repu t e d app li c at ion, ue n"ce , .. r , (I) .

The pUfj>O. e o f thl ' . t udy wa, t o e va lua t. ' e "" ra l foliar he r b ic ide ,
end ' e "" r. 1 'o i l re , ldu el h" rb lc l de, (o r Joh nsongr .. , con tr o l .

,

"

Sci en ti f ic Anlc le No . A In ll an d Contd but lon No. 45 1£>of t he
,.a ry land Agrl " ul tur al [""er l ... nl SUt I"" , Depor tment o f Agronc><ny,
Col lege Pa. k 201 ~2 .

AnlSl ... t Profe n o r . Dep.r tment o f ,f,g,...,..-y. Unl .... . l ty o f
"" ryland , to l lege Pa . k, ,.. ry len d 207112.



"
Hater lal 5 and /\elf>o d,

John"' "g' ." e ~pe r i""'nU were con duc ted a t t"", di ffer ent locnlon.
In 1968 and 1969. Most herbIcide s were appl ied e. broa dcast app li ca
tion. a t 30 gpo . The ch lo ra t e . were a pp l ie d as. gr a nular ""' t er ial.
Four replIc ation. ""r e u..,d on .ll studle. Bnd plot s i ze .... 10 Ft J< 20
ft . John. ongr ass control " a s u t i.... U d by ob . ervl"g the regrowth of
john. ongras. on" seal e of 0 to 100 wi t h 0 equ al ling nO co ntrol and 100
e qua l l Ing lOOlr.con t ro l. Sta tisti cal enelys i .... . pu fo rmed by tran .
fo rming th e dn a by t he a rc s in ~ " .

In 1968 , two " "p,, el mont< were locat ed In the same fiel d in So""", ,, t
County . Herbicide. th at we re app l ie d in t h i s panl"u la, loc a t ion a r e
I I st e d I n Tab ln 1 and 2. Treat"",nts "" Ic.h co ntain chlor ot e. were
. pp l ie d on Ju ne 26. Fo liar herb icide. 11.t e d In hblu 1 and 2 .... r e
a pp l ie d two diff erent t imes . The fi r st app licat ion wa s .. ode J une 26
to 12 Inch hig h john son gra • • • T~ entir e a re a wa. clippe d on Ju ly 10
a nd th e 12 In ch r e gr owt h of jOh nso ng ras . was retr eate d wit h the ._
fo l iar tr eatments on J uly 18. The e xpe r imen ta l sit e l i st ed In Tabl e 2
wa. aha Clipped on Ju l y 10 and the .o il re . idua l herbicide s wer e
appl ied on J ui y 18 t o 12 Inch h ig h jO hnsoog r as • . In Char le. ~ounty,

e ><per lmen ts wer e es t abll.h ed on August 2 1, 1969 . The en t i r e e"pe r i~

""mt a l are a ha d be,," p r e vi ou . ly cl ipped and t he regrowt h of t he johnson ~

gras . at t ile t ime o f treatment was appro x l .... t e ly 12 inch e s hi gh. Th i .
par tic ular ar e a waS un l f o ... l y In fest ed pr llMrl ly with berm udag ras . and
jol1 n. ongr •• ••

Resu l ts an d DI . c ussl ""

Fol l . r a ppl lc . t i"" . o f dal . po n .pp l ied t wice at 4 Ib/A wi t h 1.5
31ga llA o f Sun 011 l iE wa•• 1.. l l a r t o da lap"" appli ed wi th a . u r h c t an t 

Contro l o f jo hn.ongra •• t op gro wt h In September was a pp r oxim at e ly ~
for t he ... t reat ment . and residu a l c"" tr ol estl ""'ted In Ju ne of t he
follow ing year wa s 80%. Pora ouat at 0.5 Ib/A app l ie d tw ic e t o john.on ~

gr ••• k i l led t he foli.ge , but t her e .... no r esid ual con t ro l In j une t ile
f o ll owI ng ye ar . L1ke .. I ... . dal apo n pl us para quat ..., . uh e d in f air ly !pod
In i t ia l k i l l whiC h pe r.lst ed Into "'ugu.t. bu t re g ...... th was e v i den t In
Sept ... bu of th e t r eatment ye .. and no contro l was vi.u. l in June of t he
fo l l owi ng year. Paraq uat wa. ob. erved to kil l t he t op gro .. t h o f j oh n. en
gr a• • in One da y . prOb ably th l. p re ve nt e d t he tr.n .loc at ;on of dalaporl to
th e rhiz ome• . Hc llho r t e r 0) obt ained .u .""a l con tr ol of j oh ns ""g ra • •
wi th four app l ic at ion . of d.la pon at 3 .7 Ib / A, . e ve n app l ic atio n . of
d l . od l .... meth aneorso nat e (DSWl) at 2 Ib /'" or e Igh t appl ica t ion. of
par aqu at at 0.5 t o 1. 0 lb/ A. HSWl at 3 Ib/ A r e .u lted In . I.. il a r contr o l
of johnsongr a • • when ob.erve d In July and "'ugu . t and .ll gh t ly h ighe r
contro l In Sept errt,,:r . Re s l dua l con trol t he f o l lowin g year was . imi l ..
to da l apon.

11 The .u r fact ant u . e d wa. !%v :v Adj uv" n_T, " p r od uc t of ~ 1 8A-Gelgy
~orpo ratl on .



The s o l i . teril~nt s cont ain ing chl or a t e. r e.ult ed In the be . t
john longr a .. control dur ln g t he yea r of ap p Tlcat lon a nd th bes t r es idu al
cootrol . The high rate o f sodi u", chlo rat e plu l wdl ... meta bor at e and 2 , 4
bl s(lsopropyl"", ino) -6 - ... thQ ~y-s-trinlne (prometon e 51 ) did r es u l t in
the best r esI dua l control o f the her b icidel contaIning ch lo rates beIng
97't in J une of 1969 . Al thou gh b ,..,., ac ll a t 7 an d 10 l blA d id not e ffe c t
as good Initial to p growt h k i l l ]0 days a ft e r trut"",nt . u ce ll en t
con trol of johnsong ra .. lea f an d s t ems .. as obs er ved in August and Sept e",
ber .. Ith e~ce l len t r esI dua l cont r ol th e f o l lowing year .

In 1969. the e~per i mental area .. a s Inf e s t ed .. It h bo t h be rmudagr ul
an d jOhnsong ra .. . The ch lo r at e he r b ic ide s .... r e u cel lent on berlllUda 
g rass a nd johnlongr~ss control In th e tr eat men t ye er. bu t when ob se r ved
one ye H f o l lowing ap pl ica tion, t he C<lnIblnH io n co ntain ing pr<:>rretone .. a l
oomewhat bett er although not . Ign l f lc an t l y dIffer ent .

A s ing le ap p l ic at io n of 5 . 7, and 10 Ib l A of dalapon r e su l t e d In
abo ut 88%jO hn songra.s a nd about 86% be rmudagr as s top gcowt h cent rol whi ch
... s not s i gn i f ic an t l y diff e ren t . Re s idu al con t ro l o f J ohn . on gr u s
the fol low ing ye ar .... 20 to 40%. Re pe a t e d a ppl ica ti on s of da la pan
ha"" bee n re !>Ort e d to Incr .. se j ohns ong r a ss co n t rol (2. 4. 6) . Til ..
orga nic .0 11 sterll a ntl d i d ne t e ff ec t as good contro l as th e chlorat e
con ta in ing he r bi c i de .; br",,", cll and ca rb u t i l. te e f f e c t e d 70 to 80%
jol m . on gr ul contro l compH e d t o 90 to 100'% for th e ch lora t e he r b ici de s .
8 r"""' c il, 7 and 10 I b/ A. e ffe c t e d good ( about 90%) bermu da gr ass control
In the yur o f a pp l lea t le n and .ppro~ l .. at ely 7W, J ohns ongr a .. cont ro l.
Resid ual cont rol of joh nson gr a s l t he pr ecedi ng yea r was only 60% a t the
high r a t e o f br"" acll . 10 Ib / A. Spr a ybe r r y . Thompson and Har dcastl e
(10) hav e pr eYlou.ly r e po rt e d bromacll t o!>e e ff ect i ..., f o r j oh n l en gr .. s
control . C.,. bu t l la n resu lt ed In s l ., lla r con tro l o f jo lm song r a .. ~n d

bernlUdogr a .. a s br ","" c l l and 11", l l ar res idual control of johMong ras .
t he fo I lo .. lng ye a r.

The la t e . ... on app l ic at ion o f th e c arb ut i late and bronwel l in
1969 pr obably r esu lt ed In poo rer j Ohn>ongrass control becau se In 1968
~n ear l ie r app llcatlen of broroac ll e ff ecte d exce l le n t j oh ns en gra ..
contro l. wee , t emeye r and ~ooper (9) no t e d much be t te r j ohn sen 9 r~ s .

contro l "" e n broma c i I .. a • • ppll ed earl y os COO'1por e d to Ie .. satl .foctory
contr ol r es u lt ing fr"'" I ~ te t reat .... nu en "" II-de ve lop ed j ohnson ~ ra .. .

One ~pp l i c~tion of 115M r e sult ed 1~ excell on t j ohnsongr ass con Ho l,
but con trol the f ollow ing yur " a. only 58%. 115KA na s been rep or t e d
to be ,n'>ce eff ect iv e t han dalapon ( 5) . 8erlll ud. gra .... a l no t control led
by IISKA. lIOot re po rt s On 115KAIn dk at e as ,.any ~ s f iu e re pea t e d
.ppllc a tio n , o f tlSIIA . re ne cess ory for joh nsong ra ss co ntrel (1.3.6).
6e """, d. g r . s s .. as obsery ed to have t ho r ough ly Inuaded t he for ""r
jo nnl e09r o.. I nfest ed a re a s th o yur following appli ca t ion sh n l lar to .
pr eY lou s re !>Ort by IIi llh ollon (6).

Ac knowle dge"" n ts

The au t ho r .. I.h u t o e~pre .. h i , ap p reci at io n fo r th e computer II"",
made .u ailabl e t h rou 9h t he f ac i l i t Ie s of t he Comput e r Sc ie nce Center ~t

th e un iy er si ty of tlarylan d.



L it e r a t~ re Ci t e d

Harol l ton. K. C
on johnsen gr us.

1969 .
\leed .

Repeat e d fo liar app l ication.
17: 245- 250 .

of he rb ic ide .

2. Ho lm. l . 1969 . llee d probl em. In deve le p ing count r ie •• Weed Sci .
17: 113- 118 .

3. Mclotlorter. C. G. 1966 . Tox ici t y o f OS,,", t o j Ohn.en gra • • . \lee ds 14:
191- 194 .

4 . Hcl<l>ort e r. C. G. 197 1. Int roduc t ion an d . prea d e f j ohn. ongr as . in
t r.e UnIte d Stu ... . llee d Sc ience 19 : 496- 500 .

5 . HcWho r t er . C. G. 197 1. Con t ro l e f j oh nse ng ras s eco ty pe • • Weed
Sc ie nce 19 :22 9-233 .

,. Hi I lh e ll on. R. II. 1969 .
dl t chban k. in s ugar c ane .

Contr o l of J ohn. ongr u . en draI nage
\leed s 17 ,370- ]73 .

HSM for j ohn. en g ra • • ce ntre l In s ugar cane .

\%e st e....ye '. V. II. a nd R. H. COO?er. 1965.
app l icat ion o f bo rU e -c/1le rat e . b romac ; 1 a nd
joh nso ngrass contro l. Pro c . So . llee d Con f.

,.
,.

Hi l lh o l len . R. II. 1970 .
lIu d Sc ience 18 : 333- 336 .

Sc ke rl'I ~ ' H. and R. E. Fr ans .
o f MAA- C in j ohns e ngr . ss and

1969 .
cott on.

Tra n. loc at ion and meta be l l .,.
\lee ds 17 :421- 427 .

Eff ect of t l.... o f
combl na t lens on
18: 4 18_423.

10 . Spr aybe r ry. B. A.. J. T. Thompsoo . end II. H. Ha r dca s t le . 1965 .
Progr e ss re l"' r t "" t he e ff e c t of e xpe rilnen ta l . o i l . t e r ll ant forroul a
tl e ns on annua l a nd pe re nnial weed• • Proc . So . \lee d CenL 18 :337 .



TAbI" I. Fo ll u appll .... t l"" s of oMI....... and p&r ... ~ t on j_50n9 c~u.

S-c .. t Count y . 1!l68.

ht~ ,,- 1. Kl Il~1 'I. KIll 'I. KI ll 'I. Ki ll
Tru t...... t Ib /A Applie d 7/ '§ / 6t. 80 16t. 9126/ 6t. 6 119/ 69,. """-- d Cont 1'0 I •• c • •• ••

•• D~lapon .. '.' • 6/261 6t. '" "
,

" , ."1.5 g~ I /A l IE ." ,.. 7/1 8/ 68,. ~~ raquu .., 6126/ 68 " , ,,,
" '" c •". D~l apon .. bl '.' • 6/2 6/ 68 '" '" "

, SO,
~ Sur fac u nl - ,..

". Dal a~n .. ' .' .. 6126/611 17 ' " , u • ••
~a caquu ,..

"
"

o. ta with in dw, ._ co l-. fo l lQe d by "'" s_ I" tt " r ~ r. no t
. Ign l f r....ntly dlff " c"n t ~ t the 5' I" ve l o f probab i lI t y ~ccordlng

t o Duncan ' o ~It l p l a lange r" Ot .
The .u rfac tan t , ~ CIt : It) Adjuy an - T _s use d , a product o f CIIA
"';g1' Co.-por nion . Acc:bl, y , _ Yor k.

T" la 2. Soil ota rll an t and fol iar h.. rb lel dle appllu ti on. on ;_oon .
gcass at S- r "" t County , 1968 .

L,.,.
,.
,.,.,.
••,.
"..,

"

ht , ,,- 'l Ki n !! 'l KI l l '" Kil l 1'.KIll
Tr u t ... nt Ib /A eeeI led 7129/ 68 8/ 7/ 68 9/26 /68 6/1 9/ 68

/lowed Contro l c • •• c • c •
HSIIA b/ , 6/26/68 " ~, " • " ~, SO •Sod l.... ch lo rat ..~ 174 .. 6126168 ss ~ , " , se.., " ,
.. Sod l ..... tabor a te 2 18 •
.. Pr""" tona b/ ,
Sod l ... ""Io r~te- )sa.. 6126168 '00 , ", '00 , '00 ,
.. Sod l... _ u ,bo ra t e4) 6 ..
.. p..- t_ ,
O......, ll " 6/ 26/ 68 17k "k " e-r '00 ,
0......,11 , 6/ 26/ 6t. ". 9J k " ,~ '00 ,
~ ''''''

10 .. (,/ 26/ 68 95 dlef " k " • " •.. ~ Surfactant " 1I1 8/ 6t.
"""lapOn 7 • 612(,/ 68 " " sek 17 .," •.. i'l surfa c tant c / ,
Sodl~ "" loc at"C / m (,12(,/ 68 .. ~ se, 85 bed ee•
Sod l~ ""l or a te- ,06 6126/ 68 " ..'00 , " ..ea•
Dota wIthin the .. .... co l ...... fo llowed by t he I .... I" t t ec are no t
.Ignl fl c an t ly d i ff e ce nt a t the 5% le wl o f prob ab i l i t y acco r d ing
t o Duncan ' . Multlp l a Ran 9ll Tu t .
Sol d a . Pr .. l to l - ~ , a pr oduct o f CIBA-Gel gy Corpo rati on , Ard.l ay.
N"w ~o c k .

Sold as Atl ac:lde, a produc t o f Ahodl a , Inc . , New Bcun owl ck, ~w

.ler .. )' .
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Tabl e 2 . Efieet of herb lc lc1e tre a t ed f1br eslass

disk e en veed grcwt.h .

Tr eatJllect Per cen t Cal o f CO<ltai"" rs iii til. "", ,,dB

"'"llerbidc1e Lb/A ""',. L:1ver "",rt Cldck weed ~"
DLclllob enll e ia " '" se
mcl1lobeJ:l1J. • " " " ai
"""," ,, •.. ..1.,....1"" , 9 3 sa "n._ 6

.. 81.ola11 "., a 3 0 ., "'D1phe nami d ,

.. dmazine , rc in "' "ocr, U 3 "' 55 ee
lInt reated U " " 79
Alac hl or '".. a 1l:lliul ne 3 3 0 " "(b )Alaclllor U._- 3 es 0 35 60

(c )Alac hl<:>r ra
.. a1mazl ce 3 is 6 39 "

(" )60 contai ners in e-.cl>.u e..t .... "", 20 per speci es except; alac llJ.01' 12
. 1mz l ne 3 wI>1ch llad 29. 49, 50 respecti vely per tr eatme nt.

(b)Soll 1n eo.ch container m;txed vt th. aotiv ..t e<! car bon 1. 3 ib/ell )'d.

(<:)1'<>:1'1-2 inch <>t soU in e l'Ch CQntainer mix..<l wi th activ at ed carbon
5 .2 lb/e u yd .

Both a1&<:llJ.or s 1mazl ne ",,4 d1phenam1d ai"""" l ce contr<>JJ.ed the l iverwort s .
Contro.l me,y "," v e br "" du e to th e a J,.mazine bul; W!I=l.l l ai ......1"" a t 10Yer .. ..tea
is us ed vtth a herb i ci de to coat.rcJ. gras eea to keep the s1Jllazlne rate be1<»I
cr<>p i njlUY l eveL

1'h<;re ....... 111m", \/ee d grOYtb. in the plO tft in Hovelllber 1 . Furtlle r cl>.e;r 
va t1 Ol1o on weed grOwtll and ll'int .,.. . urv1 va'l of t ile pltultll a,re nece .asr)' .

LITERA:l"OR!:crrse

1. Ahrens , J . , 1911. Weecl. e<>ntroll n con taipu-sr< n", nlU""" ry sto ck .
I'roe . m.-o/SS25,240 .



AN EVALUATION O F HERBIC IDES FOR THE CO NTROL O F
WEEDS rN FIELD-GROWN CHRYSANTHEMUMS

VW . V. We lker, Jr. ~ nd r . c . Ci~lone-

rie ld -grown chry sa nthemums (Chry santh emwn mor lfoHum Ram .) are
pla nted in t he fie ld in spring as rooted cuttings . They rem~ln in t he
fi e ld u ntil la te summe r Or e~ r ly fall when t hey ~re dug ~nd sol d. It i s
deS ira ble to mainta in th ese p lan tin gs weed -fre e d uring thIS enti re per iod .
Chry s ant hemum s have be en fo und to b e tolera nt t o isof'tO py l m-ch.loro 
ca rban il ato (ch lorproph~m) and dime th y l t ett ac hlor ot er epht ha la t e (DC PAl.
The effe c tive per iod of th es e herbiCid e s . however . is Bmlted {l , 2 , 3 , 4 ,
5}. Lon\ler re s id u a l weed co ntr o l, w it hou t injury to chrysanthem ums , has
bee n obta ined with ~ ,~, ~- trHluoro - 2 , 6 -<!in ltro - N ,li -<!i propyl -£- tol uldl ne
(tr ifl ur~ l ln) (2, 4, 6) . Chrysan themum s ha ve been injur ed by 2-c hloro-4 ,6
b is (et hy lamlno) -l. -t r lazjne (s lmaz, ne ) (2 , 5) , 2 , 6-dich loro ben zon 1trUe
(d ichlobenil) (4 , 6), N.li -d ime thy l- 2 ,2 -d lpheny lac et amIde (dIphenam Id) ,
3- (3 , 4- d lch loro phe ny ll - I , l - d 1met hy lur ea (diuron ), and 3- (3 •4-d Ichlorop hcn yl)
- l -met hoxy -l - methylure a (Unuron) (4) when used at rat e s nece ss a ry for
eff~ t i "e weed co ntro l.

The prese nt s t udy wa s under take n to eva lu a te tl\ose herblcl de s t ha t
had s hown prom ise e ls ew her e a s we ll a s others that migh t ha ve a pla ce
In a weed con trol progra m for chrysa n themum planti n\ls .

Materi a ls and Met hod s

Two "a rieUes of chrys an th emums (Sc arletee r and Yellow M lnn p ln k)
were pl anted as roo te d cu tti ngs June 12. Ig7 0 . Each plot c o ns i s t ed 01
5 plan ts o f ea c h va r ie ty In a si n\l le rOw 20 fee t lon\l. A randomized
com ple t e b lo ck desig n wi th 4 rep ll c atlo ns was used . All her b icid e tre~t

mcn ts were ~pplled t he d ay of plan t ln\l . The prep lanting Inco rpo rat ed
tre a tm ents were a ppl! ed a nd tlll ed In to a d ept h o f 2 Inc he s with a power
dr iven t Ule r Ju st b ef ore pl an t lnQ". On e- ha lf Inch of spr ink ler Irr Iga ti o n
Immedi at ely foll owed herbi cid e ap pli cati o n . Weed control and InJury
ra tings were made August 3 , 1970 . All pl ots were hand - weeded AU\lu st I I ,
1970 , The pred ominant weed sp e<:le s wer e COmmo n lambs quart e r s (Cheno 
pod ium a lbum L. ) , redro ot pigweed (Amar an t hu s retrof le l<us L.) and cr abg ras s
(pI g lta rla sP.) . Ra ti ng s o f t he Influenc e o f t he her bic id e tre a tm ents upon
t he flowe ri nQ"of Yell ow Minn pln k wer e made Oc tob er 7 , \g7 0 .

1/ Horticult ur i st , Plan t Sc ie nce Researc h Divi s io n , Agricultu ra l
Res earch SerVic e , U . S . Dep arunen t of Aqrlcu ltu re . a nd As soc ia t e Researc h
Pro fes sor , re spec t tvely , Rut\le rs Un iv ers ity , The Stat e Univ er s it y of New
Jers ey, New BrunSWick , New Jersey .



sa

The he rb ic id e s Inclu ded in t his s tud y we re DC PA, dl ph e na mld,
c hlorproph " m , tr 1flura lln . slm,, ~ Ine. N- (l , l-dlmethylp rop yl) ~ 3 - 5 -d lo hlor o
be ns a mld e (RH-) 15) • 2- oh lor o-2 ' . 6' -dl e t hy l- N- (me lh oxym el hyl ac e ta nil ide
(llla c hiorl , N-l sobu tynyl-2 - eh IOTO<lCetilnll ld c (BAS- 2 903H) . 2- (0( Napt ho xy)-
N ,1:!.4d let hy Jprop lona mId e (R-7 465) , 2-1 er tlob uty 1-4 _ (2 •4 -dloh lo,o-5- is o pro pyl
ox yp hen y l)~ 5 - ox o - I .3 ,4 -oxad lazoJ lne (Rp- 1762 3). O. 0 -d 1lso pro py j phos ph OfO
dlthl o a le .!!.-e ster w ith N-(2-mercap toet hyl l be"z encs uHon aml d e (b ens ul1d e l .
a nd .§. e t hyl d l prop y lt hlo cMb amat e (EPTe) .

Res ul t s and DIscuss ion

Lxc ell ent weed co ntro l waS obtained with a number o f her b iCide s
(Table 1) . Only R-7465 and d iphena ml d a t 3 Ib/ A used as . o ll s urface
tr ea tme nt s and be ns ull de 9 av e unsa tisfac tory control.

The vario us he rb iCide tre a t me nt s were fo und to affect t he gro wth 01
the c hry sa nt he mu m pl a nts to differ ent dc gr ees a s shown In Tab le 1 .
D iphe na mld (pp i) and t he 6 Ib/A ra te surf ace- app lied a lo nq w it h R- 7465
(ppl), EPTC , BAS- 29 03H a nd th e 4 lb/A ra t e o f alac h lor adversel y affected
t ho grow t h o f th e ch ry s a nt hem ums . Stma" ine a t 2 lb/ A res ult ed In c omple t e
k il l of the ch rysa nt he mums . A di ffere nc e In to lerance b etw e e n t he varieties
waS not ed wi t h Mlnn pln k be ing more su sc eptib le than Sca rl et e er wh e n tr e a te d
w ith e it he r EPTG or RP-1 7623 . The t ime of flow e ri ng wa s d tr ec tl y aff ected
by her b ic id e s a nd ind ire c tly by we ed comp e t it io n . Chry sa nt he mu ms ar e
poo r c ompetit ors wi t h we ed s .

The outst a ndi ng herb icid e s tn t hIS stu dy we re t>"lflura lln . DC PA,
RH- 31 5 , c hlor pro pha m , and a low ra te of alac hlo r . Improvem en t In weed
con tro l might be a c compll s hed b y herb icide co mbi nati o ns , pa rtlcu larl y
comb in ing one of th e he rb ic id e s th at c on tro l s t he gras s e s w ith t r lflur all n .
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Ta b le 1. In flu e nce 0 1 her hlc ide tre atme nts u pon we ed c on tr o l a nci growth

a nd flow e r ing o f fie ld grow n c hry sa nt hemu ms .

y
Porcent norm al plan t .

Rate Percent 1/ Ye llow Pere e n! rf/
He rb ici de fire L lb/ A Weed control Sca tl etec r Mln n pln k Flow er s ope

tr lflu ra ll n (p e l) , es ea ee "'a " so as ea
DCPA e eo >00 sa aa
dl phe na mld (pp l) 3 ee aa 63 sa

e " as ao <0
dl phe na mld 3 63 aa -n ss, an 50 <0 "olma <:lno a as 0 0 0
RH- 3 15 a "' >00 >00 ar, sa sa ae as
R-7465 (pel ) ' \ 90 es as "3 se 38 30 50
R- 74 65 ' \ aa sa as "3 " as ss eo
be n sulld e (pp l) e is aa sa "RP-I 76 23 (\l ril n . ) , sa 90 " ea

a as ee <0 sn
EPTC (ppl ) 3 >00 es <0 i e, >00 ss is ia
al a ch lor a as ea eo ", sa es " "c hlorpr o pha m e ea ee 90 ao
BAS- 290 3H 3 eo t t rs 50

s se 63 " 63
cle an wee ded ss aa ee sr
unweed ed ia za aa >0

t W e ed c o ntro l r" Ung s mad e 3 Aug ust 1970 .
3/ Plan t Ql"owth ratlngs mad e 3 Awgus t 19 70 .
- Flower ra tings mode 7 Octo b er 197 1.
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'lhe pr cdOll1naot _<loI ~n th e v u t n 1971 "" ,.., c-' n chicl<lIe<l<t
(Stell ar 1& _di al, gZ'OWIdnel (se n""'10 vulg .... h), pur o.lane (Portul"".
0.1... ..::, ..) ""d red root pill"" ed. (Aiii ....thu . re t¥o n""" .) . Tbe .... e.. use d
b F iV{OU. ,.., ... . _ I>&1ry cr abgr u. {lll.g1u r la 1...,_ _ > &OClyellov
tl>Irtall (seu rt a gUuea) .. ..sd.1\1e:-.l Hi'l ou. pn>bl _.

1u" 11er ..t.ud1. .. ..- U1At. n-: 1!lIe&loDe at. 1 or 2 10 __ .....
err ..,Un i ll <:Q:ltrol" '"\Il tJ>l, .-.l1lTU ... . . e~N.l7~ llDd. fo>;
'tall, tor I:.lle &f'O"Uls... ..-; -. OCPA &l>d £PI'C d1d llO1. con U'al broadl e&f e:l
......t. lo llg eDOUgl>. Itq>er~. IlDCl........... ry u: per1 e l>Ce show that Il~r

..atn or d -.. l ne -.r be hU' 1IOf'ul.to pr ivet or r oro ythl. a . Otller l1erbie ld u
were not ve ry c tt e ct1 ve . TTl fiurali n and nl t.reJ.t n alon e se ve good. ear l)'
.....,<1.CCIllU'<>l but 41d Dtl t, lu t 10l>ll el>OUgh. SJ.me.ztne pl."" d1p1leo_d geve
tll1 rl~ ao<>dtaro.dleat &OClgr .. . eoc t rol but <lid llO1. 1 .. t I:.lle ""-... .

In 1m. _ COQtn>l vu DDt. .,....u u tor u:7 u ..~ bit _
II1&bJ,;t~ in an enJ. pl.an. Very tIN pttr'Sl.aDe ...." dl.1<:lr.veed, _
110 v ...... gr .... 1.a tile ·]ecb ' .... dauiDe = I:.lle el vb1 0r 11 .. ~I!M On l"

II1U e.l l n plou . !tle ~ed. ...." trir1u,r o.l1n ar~ bad. ......~.

_ Z'OClt aDd pur alaDe ""zoe -=ore ev14eot in tboe W1tre&ted. plot . Oru l U
...... . not lL pt'ObJ. .... in th e ar . a " Rd. tJ .1n ;yo.... .

P>-ivet &OClf <>rsyt.h1. gr . .. well "U b no obseTvllhl e In Jur7 rro- an;r of
tbe t.re& taetrU .

"' '''' .. 101

rr... u.e..,~. "" ha .... .le...-..ed t.lwt lev rat.ell or a1au iDe cc. _
b iDed. wi th .. gr ..... 1d.l.1... .,.. be ....celT _ eUe"Unq uae4 .. .. p:>n
plant t ren- at t or -.1 coat roJ. 011 tor qtJl1& and. pr-i .....t ~utti.lli. &lt~

both _pedu .... lu>owa t<l b<l ... arl ti ve to . iu.s l ne .
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EV.lWftIW Of' SCVUl.I.L III:ZIIICIm:s m IIDIl ICIllE ODUU ftI c.S POll 'im:ll

curntO L Ull CIIQP II.JIlII.I II ~ I'I,£IIli'B:S,
R• .t. bhlc,J

~eell.n t CUlt .. .. on .. ad eont ro l in ~rilOld. , , e t uni .. , •• 1yl e &nd
ve rbena . e ' obtai ned wi \h . pl i t appl i cat i one of al ach lor 4EC or 100 at 1*
or 3 lb e/.l p~pl&nt i ncorpora t ed + 3 or 6 lh a/ A p. et tran .p l Ant or . i DBIe
applic atio n, of , t ach l or &t 3 or 6 l b,! " p. e ' tranoplan t . £PTe 2.30 at
5. 5 lb , prop lan t ineorpor.t~ + 5. 5 lb , p.e t trAn oplan t i ncorpora t ed al eo
p.v c &"" 811ec t cOlltro l of .11 ... 64 apcci u p"",,"t. 10251 50 .. cbl oroI\1rOD
50 a t 4 + " 1M/A , npl all' 1ncorp or&ted + 4 + " IN/ A poe' ' ..... ""1 ... ' Po...
excal l ent c~trol of al l ~~ie. pre -.n t ~.pt c.rp.t~.

1'roh 1\llti .... crop .... J1u7 1.0 ... h i . __ <lb_ ","- u. plo U t .... ""- wi th
ah.el l.1. ,. AEC a t 6 lb, po et U aa op l ..., ' """- ia. &11 pl o t e ' .... tood wi Ul oplh
app Ho euO"& or alaclllo r . EP'l'1; ala o ...,.,..1J'IJljou'M NJY ia '""'" """ .. tvo
"l' plicoo.d_ ... ... _ e rwd"""the .~ of .... "'""-.

E%perL.oot e ve .... co.due~ Oil t be Unlv ere i t 7 of Connec t i cot V.~\&ble

Re..... l"Cb I"&rlI 1A )ion" Covenu,. , C....... c tic ut 10 ... -.l_ t . a l.J>cl. ... d "'PI H
~plice tio~. of .-v e r e l ~.rblc ide . -.l one ... d i ~ c oa~ iaaticn f or c rop i~j~

and ..... <1c o~ t tol i ~ p. tWll .. , i c<>ld. , vub .na ....d aa.lv i • •

Ila!' i ", l da ( ' :ef t .. !l!. ' ) cv. ~,., ~'Wli.. (h 1Wli e ly' bt i ( ) .... .
Pink llaP c, .. .h i e Sa lv i. !i. ' ) cv. Sain t Jobn '. Pi , aad ".rb<o_ '.rba.aa
ho M _ ie ) e'I . I<1aa.l Pl or ieU :!In e1.A ... .... ob~ r ~l"Ci-.l .
Uld. fi .ld Mt JWI& 15 . 1971 . ,.... &\ . <1pl ot . c .... ie ta4 or r ...... ..-. , 0 or
NclI crop _i . _l 0 rM ' 1",,& ..iUo ) r M t bat_II ~. Soil ')'1>& .

krrl.ac ti ......",. 1.... ..1' 11 aa orplli " _ n.t "... tall t of ~ 7N&_h
....... ~li 1.a<i ) 1t.o • •

prapl t 1.Acorporate4 a,ppU.,.h_ or aJ&Clblor <iECaDd. 100 et 1* aDd.
) lu / A, bauv.l icla ax: at 6 rU/ '1 D'TC 2.)ll at ~ Ib. / 1. and. 11)251
(a.-{2,2 ,2 _t t i c:hlo ..... \hrl ) . t1ft... 5C .o ch l o""""",,", 50 a t 4 • 2 u4
4 . 4 I b. / e .... .... .ad . JWI& 15, 1971. IitIrbi d4 .. ........ iAco'1' or . 'l.<I410 •
4ep tll or 1 t o 1* i ncb .. b7 t ak inc , i _ 4i ..ta 17 &fta r applic ..U on .

1'0..1 t t ... "'Pl ..... app l i c ..t i on. of chlot amben ~. )C . t 4 .) Ib. /4, . 1-.chl or
<lEe....4 100 . t 3 and 6 lb e/4, DCl'4 7511..t 10 I b. /4 and. D'TC 2 .)0 at 5t Ib . / 4
........ .ade t o cl .an cu!t iv ..t . d plot. CII Jun e )0 , 197 1. Po. t t tan"'P l .... ..,p l i 
c. tiona i ll "'Pl i ' o.ppl i c.., i cn t ......... II' . ....... .-.de Jut,- 28 , 197 1 fo l l ow1..,
IIa.ad. -..u.oa-. .lIl ra w ..... in lb &ill..

I . 4aa 1uaa' pro r._ r or Ilor U"u.l t ...... , U,,1...... U7 or Conne<:U""' , Sto rra .
e- U Cltt .



Significant r ain1"..U d....i.ng the t ....a t ,..,nt of thie eXper illlent i nclud.d :
June 9 1. 16 inch . ... June 25-26 0. 31 inche •• J uly 2 1. 02 i nch.e . Jul y 14 0. 25
inch • • , July 15 0. 21 inche . , Jul y 20 0.15 inch • • • and Jul,. 30-31 1. 92 inch e• •

Th. p....d~inant weed .p .ci • • in th e exp. r imental ar. a. were l~h~quo.rt.r.

!Cbenopodi Ulll&lb\llllL.)I ....dro ot p igweed (ArMr ....t hu. ret ro rl eIUe L.), pur el ....e
Portul so. olerac es L•• carp etwe. d (~ ve rt'c i 11at a L.l. 1ar~ cr abgr..... (Dill' tar, .. . !!lIIiI!inali . (L.) 3ccp . }. and wi tc!>graas (l'ani cWllcllpil h re

L.).

Weed c""tro1 r ..Unga ...,re tak.n on each of t he ..bove speci ... "" i ng a
o t o 10 ec..l e with 0 i nd1c..iing nO ef f . ci and 10 i ndic a t i ng compl.te ki l l.
Si ..n .... r ..tinga were u.<le for crop i ni UI7'

Results and Discu ..aio n

Spl it appli c..t i on.. of ..lachlor or K32~1 + chloroxurc n appl i. d pre pl an i
in corp or ate d and po.t t r an. pl an t gave geod full "euon weed c""t ro1 (1&b1. 1) .
4la chl or 10:::at 3 Ib _/A pre plant i.necrpc rat ed f ollowe d b,. 3 or 6 Ib. /A po. t
transplant gave e~ce l 1en t fu l l aea&On contro l of tb e we.d spec ieo p.... ent .
Minor hand ...,eding . p....ti cul ... ly of l ambequar te r e and cr&bgra e". W8& need.d
pri or to th e po. t tran.p lant &ppli cation. In tha Jul y 31, 1971 ra t i ng. &lo.
ch l or 4&Ca t It Ib .. p....pl ant i.neorporat ed + 3 Ib. / A pc. t traoep l ant gav.
eign ific antt,. b. tter control of lambequart .ra and 1ar~ cr ..bgr .. .. than di d
camp abl a r at e. of the 10:::~teri&l . Aftar tba poe t t ran spl ant applic ..t i ona,
t he was no dif f erence in th e p.rro ...... c. of th • • e two f ormula t i ons .

k32~1 + chloroxurc n at 4 + 2 or 4 + 4 Ib a/A prep lan t in corp or ..t ad wa"
weak in ccntrol of 1eabsquarter a &Ddgave no oontr ol of pigweed at the l owor
r&t• • After l1aDd weedi ng . poet t "", apl an t &pplio. t ion e of th is CO/llbi",..Uon
. t 4 + 4 Ib./A gave axeellent contro l of all weede pre aent excep t carp atweed
whil e th e 4 + 2 1b ra te gave poor cont ro l of pi gweed . p..... lene . carp et weed &Cd
wi tc hS"'.n .

Singl e pOBt trecopl ""t appl ic ation .. of aiachlor 4EC or 100 at 3 or
6 I b../. gav~ excel le nt ear l y weed control but gave poor contr ol of pigweed,
er.bgr~•• and wi t ehgr .. . l. t .. in the ..ea ..on.

Ben8Ulide <ISat 6 I b. / A pr epl ant ineorporat ed gave poor ear l y contro l of
carp . t weed end ore bgra.ft &Cdno eontrol of pi~ed end wi t ebgr aeB.

EPTC2.)0 a t ~ . ~ lb./ . appli .d eith er preplant i ncorp or ated or po"t
t r anepl ant incorporated gave poor control of pi gweed . Spli t application e
of ~. ~ Ib ft/A EPTCprepl o.nt ine orpor ..te ~ follo wed by an addi t i onal 5.~ Ib ft
po.t tranepl ....t incorporated gave excellent full eeuon control of all wu~

epec1u p... a. nt .

Pre pl ant incorpor ated applicationa of K3251 50 + ehl or oxar on 50 at
4 + 4 Ib./A . atachlor 100 at 3 l h/ " . and &lacll10r <lSC. t It or 3 l ha/ ...
gave &ignif l cant ear t,. i nj ury to ..... i gold. (Table 2). T'hio injury t ack t he
f ono of at ent i ng and in al l e.a~e waa complet ely outgrown by . i d-" uau ..t .



"
EarLy .t~ting of pet uni •• reeu1t .~ traQ app11cat io na of el aeh l or lOG

or 4ECat 3 Ibaj& and EPTC 2 . 30 a , 5. 5 lba; ' poet tr""opl ant ine orpo rate4
or the apil t appl ioation of 5. 5 ib aj A pre pl an t incorpo rated + 5.5 lb. P08t
t ranaplan t i ncorpor at ed. 4ga io th e io j~ va. c~l.t. ly out gro wn br a i d
J.~.t .

Sign i f i can t injury to ver ben& va. obeerv .d fol lo wing tre.~ent wi t h
chlo r amben 4. 3C at 4 . 3 Ibe/ A and EPTC 2.3 0 at 5.5 l he/ A prep lan t in corpor _
a t ed . Wben t he prepl ant i ncorpor a t ed appl ic a t ion of EPTCwaa f ol lo wed by
• P08t trana pl ant incorpor at ed appl ic a tio n , t he Loj~ per ei ated unt il t he
t etlllina ti cn of the u pe r ;"om t . Tnt. i njlU' J' to ol: the fo l'lll of reduc e d plan t
vi gor and , i n t he C.8 . of t he opli t applic at ion of ErTe , &eae red uct i on in
etan d.

sal v ia the wed • • rly in jury t~ elan hin I" 4EC at 6 I h_/ A poat i ran&
pl ant and pre plan t inc orpor at ed appl i ca t i one of al achl ar l OG, It or 3 Iha/ !,
al .e hl or 4EC a\ 3 Ib ./ ! and £Pr C 2.30 a\ 5. 5 lb . / A. In al l ca •• • , \h1D
11>jury irlc ,.,,,,,.,,d wah \ l.D" ev"" tual ly ""DuH illg in .. c""'Ple t . lo .. at .\ "" d
11>pl ata \ r "at " d w1\ h al " chlor lOG, 3 l b. /! pr<IPl ant iDoorpo ra \a d + 3 or
6 Iha / ! poat \ r ans:pl an\ , o.1.ehlar 4EC. 3 lb./ ! p""p lan i irlc" rpor ..t "d +
3 Ib a/! p" at tr "" apl ""\ BtId.El"I'C2. 30 at 5.5 Ib a/ A pNIP1"" t iDoorpo....t "d
tol l owed by 5. 5 I ba poat \raos:plao t i l>corpor at<ld.
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'l'..ble 2. Evaluatio n of s IlVera! herbicid e. and herbicid e cOIIIb1nationa for crop in jur y t o ...... igol<lB ,
pot""i .. , nlvi& , and verDena . 1971

Tr .... tment .. Rate Appli ed --- Crop Injur y Ratingllb
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ROOTIN G OF S OF'lWOOD CUTl' t NGS TAKEN FROM. CONTAI NER 11
GROWN P lANTS T REATED WIT H SI MAZINE AND DIPHE NAMID -

"J . J . McGu ir e a nd J . L . Pear sLln -

I nl:rod .." t i o n-- -
Nu r s er ymen througho~t the n o rthe a s t h av e c omp l a i ne d ~ f poor

root i ng q ,,,. lit y i n cut t ings t ak en f t "'" pl a nts i n f i e l ds wher O!>he rb _
i c i d es h av e be e n us e d . I n s ev er a l ca ses , cuttin gs hav e f ai l ed t o
r o o t . I t is co mmon p r ac t ice i n t h e Rhod e I sl and ~~urse ry In d ll"try
to t Mce c u t t i n g s fr"", p l a n t s th a t ar e bei n g ;>ro d llc ed for " :>.l e
ra t he r t han t o h av e e s t abli sh ed s to ck p la nt s g ro wn spec ific a lly
f o r cll l:ti nq s .

Th e t wo h e r b i c i d e s mos t COl!\f1\o.n l y u s ed i n Rhod e I s l an d f i e ld
p ro du c t i on a r e sima zi ne a nd d iphena~id . It was d e c i ded th e r e f or e,
t o s t udy the se t wo ma te r i a l " "" co n ta in e r pl an t s "' '' po ssL b l" " ause s
o f r o o t d is o r d e r s .

Mat e r i a l s an~ ~ethods

P l a nt s from roo~ed c~tt ings o f fi ve c lon e s of orna~enta l " ~e re

u " ",d i n the ,, ~udy , Il e .. 'l.l ab r a , !iQ.0:loden dron X ' Ro seb ud ', Rhod .;,:1en_
d ron X ' Mothe r' s !la y ' , Rhodod end;:,g:a X ' St ew3 t t i an urn' a nd Junip"~us

ch i nen s i ... Ot 'San J o se ' . All p la n t s ·....er e po t ted i n l at e May , 1 9 7 1 ,
i n s i .. in ch nur s e ry contai n e rs i n a growing lUedi wn of eq ual p ar t s
by v olum .. o f s!l nd, 9p~agnwn p"' atmo s s an d cOa r s e gra de pcr l ite.
P l a n ts were i rr i g 3t ed ·.. it h a pp ro x im3 t el y 3 /4 " of wa t e r. = i " " ea"h
wee l< " comple ~e s o luble f ert ili zer (20 -20- 2 0 ) W!lS in j ec te d i nt o th e
wat e r a t " conc .. n t r a ti o n o f 1 50 ppm "' .

se v e n t r e a tm e n t s inc l Uding herb i c id e s, an d ~ co n t ro l were
!lppl i e d t h r e e wee ks a f ter th e p lan t s "h3!1 be e " es t ab l i sh ed. ':['he
h erbici d e s " s ed ·..e re , s 1m.. ",i n e, 2-C h l o r o-4 , 6 - bi .,(ethyl a .. i no j - s
tr ia zi ne and Oiphe~id N, N-O i me t h y l- 2 , 2-dip heny13 cata -ni d e .

Th e r a t e s o f app l ica t i on a nd t he f onn ·Jl a t io n u s e d "",r a g r " n u 
r ae 8 1m,.", in e a t 2 an d 4 l b s. a i /A c r e and g r anul ar dip~ena.;ll id a t 6
and 3 I bs . ..... i / Ac r e . Co,1\bin a t i o n s of 1 M d 2 l bs. o f s i...,. ",ine

'I
- Con tr i b ut i on

Rhod~ I ~l"nd

No . 1418 ,
0 2881.

Agr icu i t u r a l EXperim e n t Sta ti on , Ki ng ston ,

u
- As s i sta nt P rofe s so r s , De~~rtment o f P lan t a nd So il scien~e



and -1 a nd 6 I b s. o f dlp~ena/ldd . u Si»" t i Yd y . _ re a ls o ap? li ed .

L s ia&~in. ' 0 " fA,. staa s !.n. ' 0 41-/ ",. d .. u,ine ' 0 • d i p"'ena,... i d se U / ... • 4. 11.

•• s1aa d ns ' 0 • dip ':1enaJlll d '0 ,.,,,• 61/ ...,. d lp .... :l a..d d so ..,,,
,. d ip .... n .....ld sa ..,,,
,. c o:>tr o l

Ea=ll "l i'l ~ot o f g r a nu l a r h erb i oi d e _t . r i a l wa .. mi x ed '~ i th

q ua rt z " " n d t o h ai l l tat e d i n t d _but i on . Co nt a i n e r s we r e a r r a ng e cl
i n a f ac to r ial d e s ign of " e" " !1 tr e at mant s i n f ive r " p l i " a t " s and
two s"~l ,, s in t h e giv a " l o ne .. .

Cut ti ng a we re t ake " fr o ", tha p la n t s af ta r int erval s 'J f J !l an d
80 d a y s . p o ur c " t t ing s .... r e t ak e n fr QIB a ao.." re ;:>li "a te. Al l c u t 
tin ga .....re tr e a t ed '>lith L OO!l ppII .a=~ o f Na p ':h a l e "" a ::::et i c ac i d
and l nd " lea " e t lc a o ies In a n aqu eo us so l ution o f 40l' pol yethy l . ""
9 l yc o l (c a d >owa x 4 00 1 . The g row th U '1u la to r .,u a p p li ed as a t e ,, 
.. cc nd :H p . Cu tt ing s " e r e p la ced in fl at s con t.ll in i n ,!, eq ua l par t s
b y yo lu.e o f sp~~... ~at-oss a n d ~tSS gt ad e pe r li ta . F le t a
_ t e pl a ::::M W>de r i nterw i tt.ll n t .is t i n th e g ree nho ",s e .

Roo~ q ..a li ty vaa ""s ter.i n e,j by .sa s ur in ,!, di a.:1le t.rs o f root
ba ll s o r by c.T.1n ti n9 th . ac t ual n~r o f r oot s per cu. t t !"", . NI.l:II
a ric a l v a lue s ..." r. ess t9nnl ned a a show:> i n Tab l e 1.

Tab la 1. Nu:Der i "e l e v a l ua t i o n o f Roo t Sys tem s Us ed i n Det .nIl in i n'}
Q".1ality o f Roo ':.l "'" o f Cu t t i n g "

-~-----~-------~--:C-~-:-:~-
Va l u e

o,
a,
•,

n o r o ot "

0 - 10 r oo t s

10 too ts - l~ " b a l l

; _ l"b a n

1- 2 - ba ll

O"'a r 2 " ba ll

n o r oo t s

,-, r oot _

.-, r oo t s

'-S r oo ':.s

9 - 10 ~"

~" ~.. io ~"
__ _ _ _ h _ _ m u _ · _
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sa-- p lant. d i ed .aon af ter a ppIi e.ti o :'! o f he r bic id... . The ....

.... r e reco r d ed a fte r 30 and BO " .. v a. and aCe ahown in Tab h 2 .

Tab l e 2 . Nlnber o f Plant . oe ad "''' .. RoIsult of Her b ic i de Tr e a tme n t s
After I n te rv a l. of 30 and 8 0 Day a

CtrLT l VAR-- - -- -
Herb ic ida
ra te 30

.. iaa. ., in e 2' S

a iaa.zin e 44 9

d aa z ine 11 +
d ip !lena. ...i d 4. 1

aiJu. z in e 21 •
cH phe n= i d 6lt 6

d i phe n ami d Gi 0

di p'!la namid ~ a

Cont ro l

Tot als

c

,
c

c

o
o
o
o

ao
o
c

o

o
c
o
c

c

ec
c

•
c

c
o
o
c

,

,
,
c

s
o
o
c

ee
c
e

c

c
c
o
o

o

ac

•,
c

o
o
o
o

u

o

c

c

a
c
o
o

,

•
•
,
c
o
c
c

o
c

c

,
o
o
o

,
o nly .. iaa .in. trea~:\t. k il l ed p la l'lt . . so- pla nt . _n

f .... the s i .n ine tr "", tae n t but di d no t di. . Thia und oub tedl y
ha ir. llll e f f e c t 0:1 root i nq of cut ti n". t.ak e n f ..... th es e pla nt • •
ca •• wa s" plan t ki ll ed by the di phe :>a:o.i d t r •• tIlIoiL'l t • •

stun ted
"'Ou l d

' " m

Re su lt .. of roo~ing quali t y a re abo :om in Table 3 . TWo gene ra l
t re nd. we r e evident . Roo t d.~.lopment ..... re tar de" ·~.r. at .. .,11'1"
..a. used, bu t no t fo l l owi nq . p pl 1<:.. t10'"1s o f diph a na mi d . The r atard
i nq .. ffe c t s "'ppoa .. to ~"ve di . sap at e d a ft er 80 d ay s bu t b y then t he
plant materi a l h a d h ard e n ad a n d r o o t i ng ot tra a t a d p lan t a ''' ,18 L. ""
aa tia ta .c to r y . Root quality da ta were t a k a n a f t e r six wa alc a on th e
fint lo~ o f p l a n t a and afte r on l y four we e k a 0:1 th o "e cut tin 9_
t ak e n f r om t h e 80 da y l ot . Thi a w,.,.nacea.lry i n o rdar for d a ta to
be p roce .. ad in the ea r ly f a ll . It is th enfon . no t po •• ib Le to
.. ke C<J:1O~riaon. hori zon ta lly in T..b l e 1 but .,.,.,pariaona in the
vertica l eolUfllll' do a~Q>I th e .a...... tre nd . On both d a tes . When tota ls
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T~ble 3. To t a l Root in9 ~~l ity of Cutting & Tak an Prom Stock Pla nt a Tre at ed ~ith Si me zi ne
or Diph anami d

_ . _nin e"si ..
I . g l ab", R. X 'Rosebu d' R. X 'Moth e r . Day' R. x 'st .... ar t .' ' san Joe .. 'u _

- _._ ------ - -_ .- - -- -. -

17 . 4 2 .6 13 .6

3 .0 1. 8 14. 6

13 . 0 2 ,2 l l. O

LS.O 2 .6 16 . 0

--
1oM,,"a

)0 daYI"ac

.5. 4 3 . 6 1. 72b e

9 . 6 2 .5 I I . o' e

10 . 8 2 . 7 11, Oea b

1 5.4 2 . 6 12 . 8S&

e,o

a.e

ac

u

..,ac

g.,

,..
,.,

11.. 0

eo

,.,
,..
,.,
,..

Day. Af t er Tr .atm ant

g • •

sc

a .a

g .•

,.,

'-'

eo

'-'

'"'

u

acacao

d ip~ena,lIid 6 11

d lphena :dd 8l!

, iJD" zi ne 111 •
d i p..... "a,"llld 4*

Con tro l

T re at;lMn t

al madn e 2* +
dip" enam id 6f

, l.lM.z in, 2,
d ma zln a 411

3 .0 0 , 9 14 . 4

1 . 0 0 .8 13 . 2

0 . 0 0 .0 4 . 0

u..,
r .e

r, c..,
a.e

a.a

' .',..
c••

,..
..,

u

a. s

a,o

10 .6 1 . 0 7 .12 e

1.8 2 . 3 5 .86 "d

2 .0 O. S 3. 1 26

Me a ns follow ad by th e Illtl'le le t t • .r: ar e no t a i qni f i c;:an t l y (lUI .r ent at th " S% le ve l.

e
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f o r "I I "" ltiv a ." are ee. pa .ed . i t i a a p.... ren t tha t "",,,nave .. a :ima2ine
.... . u sed tha re wa s .. de e I t ... i n r oo t i ng qual ity wi th th e lllOat ......~. ...
d e c line a t th e highe st r at e o f aia. u ; i ne . I t would a p pea r f ...,.. thh
d a t a t ha t " iaa " i ne d oe. hav e a n e ffec t on r oo t in g o f cu tt ings ta k e n
f ren. c on t a i ner g r oom pl an t" . It " l ao IIp .,ea r a t ha t t h e effa c t can
be le at if au f fi oi ent t ime pa ... . ba f o r e cut t ing . a r e t a"'an . cu t _
t i ng a wi ll be tak en f rQlll the " " p l ant " a ga i n " f t er one ye"r t o d e 
t ermin e i f the re i " any l ong ra nga e f f e ota fr om th e h e rb i cide .

Furt h "r _ pe r iAe nUot i on wi ll be n" C:" a P t')' t o det,,~in. what r a t "
of a p ;>l i " a t i o n o f .. i.Ju. "'i .... wou l d " .... . te th e . ........ e f f e ct und e r s ta nd ard
fi el d grown cond iti on " .

s_r y

TWo h a r bic i d .. . "im a:" i "e an d d iphe n"",id _re appl i ed t o =on tain a ..
g r own plant " " i n9 1y o r in cOlll1::>lJ\&tion at cO<mIOn ly us e d c~rci. l

rat e s . No pla n ts tr aat a d wi t h d i ph e nami d d i a d . cut t in g a wer e t ak a n
aft er 30 a nd 130 d a y a . Retar dati on i n r o o ti n g W"",, obse rv ed i n tr e at 
_ n t, con t a i nin g ,iaa& in e . NO r e t a r di n g ef f ' c t a we r e aba erv ed wh e n
di phe na. id Wila u s ed .

The .. data c anno t be rel a ted to fi el d groom p la nt a but th ey d o
in dic a te ~t a;'- U a r a t odie. lIho ul d .... -'I e u.nd ,r fi el d eo nd i tio,., • •



"

COIIlbl "" tiona of 2 - cblor<:>-2 ,6 _bl& (etIT:l I'1Cll.llo)oS-tri az i ne (s1IIl&z1ne )
wi th 2 -c hlo ro -.2, 6 d1etb,yl -N-(~th:fl acet W ti d.e (u.e lll.or) Or 1I,1f_
d1Detb;rl-2,2-d1~lace1.ud.de (dip/>lorlAlO1<t vue n r y M1'e """" effec U ve
.. port plant !ler bl cl du Oft tIUI:"~ 11 u ....

I brre reparted. F'"1ous1J' OD weed CODU'al OD /I1"O'o<Ild~ (1) (2) .
l ands<: &(*~. (J ) _ tb1a 1" ar "" c:ont.a1I>u a _ hanlwood C'II1.UJ!p .
'l'Il1a artlcl.e h t.o br1.Il6.)'O<l up too da te "" _ Cotl t¥o1 s t wU ea .....a..pro _
""" Uoa lIUI"""'"cODd1t1ons """ r t.he _tu o:>ye&nl. '!'be exper~. C&ITl ed
out at t.he Cor oeJ.J. OrnaIIem.lll. a Ru . ... <:Il Labor at.ol')' ..... dU J.a=d. t.o F'Q~
i nt or- tiOll th.o.t can be .. ae4, l.Ojj:ether llith tlut.t or oW r r u ear ch wore n
_ nu,r. "rymen, for t he deveJ.o.... nt 01 r ecOII:ICnU ti cn a tor "" "d oontrol 1n
I"'¢<luct1 00 nur.er in . Tbc! I1erblc1 de I1 llU i ne ..... be . n the et aDdu'<1 tor "",, 4
control in nur •.,ri u , alt bougb Ilt l.over r at u 1t ..... t>Ot gi ven good ea:l tr al
or ."., ual V .... es upe<:hl~ yellO\l fon all (setar ia &laue. ) &rill. _
perennial_ . 5el ect.e4 never _t.ert eJ.. and ab o <;OIIbiM,t t ..... ot aaN 1ne'
\11th UN a lUll .... . _ been llsed to~ \:be s pee tzua ot ....re _ ........
~.

'!be 11M of bert> l e ld,u t.o ooct.ral antlUlll .....as Il&a r e<lueed tbe UOWl t
or cu,lth'~l"" ..- 1>7.....~. '!'Il1. Il.&5 e_ ..~~ I DCNaM<!
perenn1 al. veed probl_ ,...pech ll y v1th ttc14 b1n4¥Md (~yohul.... ....,, 111. ) .
can - d- t.b.1.ue (C1n l U111...... e..-e) &1>11'luael<U". (~ ....pen.o).

wm:lU.u.5 .vID ME'l'IlODS

'lt1a bu t e l'1."" tor tt u, .e exper b " " to 1. to 11ne out ~ ntU'I ' ry
pl "" to 2 !'t r,pu-t i n sectt r<>vs 3 ~ • ..,-t . A "1 de iJ<Oleet 10<l c r ctU'Mxy
end l.an<1Kepe pl a.:, ta ar e plartted. OIl. el11ttv ar to • rov . 1l>Cl.w1ed. .&<:11.:rear
ar e~... nt;. tJ.ve s or t.loe ...... e.-lJ' IlHd el11t1v ... . s ...ell. as Jap . ..ue
:rev (1'P'" CUSp1d&t.&)1 lIeU Jw>1ptr (J w:I1pe "". ~~1t1. box l.e ..r. d IIoll1'
{U"'" <:N<I&t. COI:l ....... . •.. .. .U.e piDe {P1mi. s U'<liJ<a • J apanese bUd< p11le
(P1mls U§l!iiiIji l ). Cnbappl e (W\4S . tbCiid H ) _ .,..., .ns iti ... Ipec:1U

.uch as~& prl"et (~ ova11rOi1= ). /'or SJ"l.h1& (ftn"iOJ"b,1&
!V _ Y1~ $pCC1u. J'TOIaljiO 19 eIllU "ar. &r'e ..- _ :rear .
'J'reatloenU are appl ied. ill 8 n bsnd.s &<:n>&S the revs. !IIere .,... 25 uoe at 
.. nt . vU h 2 re pUc at u of • pl. ... to o f .. ,,11 c'll U vv .



..
- grovUI __ ra~e<l during tbe uovUl& :rro.1. {DO- I~

10 (-..0' _) . Crop grovt.b. vu rued rn-.1. (4.. d or ll1u1n& pl .... t 1.0
10 opt.t- grovt.b. ) tin' -.do plan t in~ u4 "'6&1"in tbe IJfIl'1.Il&to
He :Lr the tna~t. b.ad.."". et'f~ CD v1D.U:r lIud1De u .

1Ierl>1e1d,,,. "MIl. Uooe or 111<:<IIIbl..J>aU.... 1D 1910 _ 1971 1=l u4N :
.' ....b1or . 3-_.2 . 5-d.1cbl~lc ad 4 (cIIlor_ ll ), O,O-Il.118o... oWl
pboapbarod.1 tM"..t- s.-..ter 1I1tb JJ- {2-IIU'C~l l bmae""~4e
(ben.qude), 2,6-41clll~trU. (d1<:blctl«llll . d1pbe_d , 3-{J,Il 
d1ebJ.oropb,yeql)_1 .1.~1_ (d1uro nj . S....tb,)<l 41pr'OpJ'l t..b.1o<:Ub.-t.e
(D":rC). 11_{1Ietl:l;yl aul f ClClJ'l ) ..2•6 -dLlI1t.n> _D. J . d1pro py1a:lll 1De (nU :r&l1l1),
.~1"", 3-t.er1;-but,,.1-5·clllOJ'O-6 -~1u;:r..,U (t.erba<:u ) . . , . , a-t.rlnUOJ'O_
2 ,6 . d1Il1t.n>- li , N_d1pr'OWl _p- t.ol u1d1ne ( t.rl n UZ'ul n) . ",,4 (2, lI-d1cl1l0r0phe~)

&ee'tlc ac i d (2 , 4_P) .

Sf ...." ! ",, ,,-. "oc ,," alone at 1, 2, 4 IUI4 6 Ib/ A or 1n cOllll>l""'t l on U
eJ..""hlor ) -4 a10lazl ne 1 , e.l.&ClIl.or6.8 al mi na 2 , Or all d1plleMlld.d 4. 6
d ......l ne 1. Alachlor ..... " ud alone ..t 3 1b/A . D:Lcblo ben U " all " " 4 " t
1.5 and 4.5 lbjA covered wit h .. wood cbJ.p OII.ll.ob.i n 1.911 O<l<!at 3 1b alone
1ll 1970 . El'I'C ..... liNd al one at 3 and 5 I b/ A. Tr lnur alln "" <Wed aJ.o<w
at 2 It> IOZ>d...t 111> \lU b d lne 1. lb 1llo .1970. Tubadl. VOLa .. sed. at 0 .5
aDd 11b 111l !7rO. I1tr&l.l.n u.ae<l at ., 6 NId 8 lb 1<>1910.

GIlSl:1!v.-:rrOIlS

Hl>n or ~ 11 ...... IP""" .....u.bvt tloort "'ll"lI a r _ cu,lU ....... tbat .... 
Pl'lJ..-.. or ~a~ 41d llOt 40 velJ. ..." .... llOt 1Acl.- 11>tbe . ' l'
A CCII(>'n1u or tr_~U ..." _ obMr'nt 1o... ~ 1970 ..." 1971 .... 1"
'hIll e 1. 'ftle 4at.a.- tbe be'tur _ CClIltro.l. 'b7 . , bl or] ~1 .. 1
tban .1e ..bl or 3 or ~ ... ..:!.oDe <lP to 6 lb. I l ... b' 3 et..I. t- 1 """ _
tro lled veeds ... ....u .. al&Cblar 6 au- 1!>II1, EP'1'C&1'0'_ ratr lJ' good.
_U<» .

Pr h et, ro .. , v!l1U pille, crebappl e, _ 1e&t'e4~ _ 1f!" ar .
toler .... t 1;0 'U>e 1I...'b1 ..1d.. .a:..m1" the ~1ne4 1910 , 1971 data 1"
Tthl .2 . 'lJ.burnuIo.., be .. n&it1 ...e to . 1aIIz1.... .

Otb.er dat a DOt 1"olud.lld 11>the .... hb1 •• obow ... ,.",....U . t 0 . 5 and 1 l b
to be ene "Uve ,,&a1.<I.aJ: all .....,ueJ. "",ed. but tox 1.. to iIn4I:lr r e Juniper and
pr1v et , Tr1nural.1n poat plant ..t 2 lb va • • rr . ..t lv . "'6a1.<1.st..,.1.......<1.
ex "ept GaJ.1nq". Tr1 n ur o11n 1 lb pl uo , 1JIIu1n. 1 l b .... . ..,r . , tr. ct 1v.
tb lUl tr1nur&lln al one l6 a1n ot all ..... d. an4 .at.on all crop.. H1tral1 n
vaa .t t ....U v.. tor . 11ll1t a4 pe riod o t u ... NId .... nr e on all crop. te ne<1 .

'!'be al6clllor &1..... 1.. vas O\PPl1ed .. . a !'V a..... pp1.1....Uona or &laeblor
lOG aDd ..t .. , l .. ilG or .. a """"'1ne4 al ec.bl or a . t-.t "", 2G. 'fhe « ,ul U
at 10..... .....t.e . ....... ~ ert ......1..".

Illeb lgb. ll11 .t 3 1b onl1 c<>ntr<>ll.o:4.... we<b _ t1lled tbe V1b.<nP.uo.
Illchlcl>enU ,,~ 'I1tb ] _, or _ eb.1pa S &<>04to uedJ.~ CClIl-
t.ro.l. ot all ...- at 1. 5 &10:1•• 5 lb / A. 'flw, b.1I:ber r 1.<>11.1.. to baIl ock,
V1~, ~ I0<Il1p1Doc"
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'tabJ.e 1. Control. of sev ereJ. """ds i n ne wq pl""t e(\ nursery

st oel<. COl:Ibi ned dat " frOllI l970 and 1971 .

Tr eat ""'nt Weed Grovtll. ( .. )

ill ~,- L"""'._ ~~- --lIer bl ci de Lb(A ~'M ~M ,~~ ",M . .m
Alo.chJ.or 3(1)) 7 3 , 7 7
Alac lll or 3

... <l1"""" l ne , 7 7 7 7 7
AJ.achlor 6

... s l l:1Ulne , 7 7 e 7 ,
51""",1,.,. , 9 6 3 7 s

7 , , 3 , 4
4 s 4 a 3 3
6 4 3 7 3 a

51 ..... 10" ,
.. <11p1uono.mld. 4 3 7 3 7 a=, 3 3 3 3 , a, 3 7 , , 7

Untreat ed ao e s 4 ,
(ll) Rat ed no ""e m. (1) to excellent =~ (10), "oapos1t e of 2 ye o.rs ,
2 repllcnhs """lI.year .
(b}A1achl W" 3 r e . ul u trm 1971 only.

DISCUSSI ON

The our e"ry l i ners .-er e toJ.er ant to "",at of tJle he r bl c l du and. COIIl_
blna t:1ons . The tole r an ce of priv et w .1 ..... 1n" IIl8iYbe due to til e 111gl>er
fertil ity l ev el. ,,"edon this cul t ivo.r to produc e vigO N"" S!>OOU fer hard_
"00<1 eutU n;;:• .

U TEHA'.l'tJRECl TED

1. Bing, A. • 1 970 . 1969 >leed control. t ri al . "J:l h 8"OW' d c over .. hoc.
llE'oICC2~ :1 5-2() .

2 . Bin;;:, A. , 1969. Wee d co otroJ. tr ial s w:1tll. gro Wl<! cover s . Proc . ~c

23:70-75.

3. B1"<1:, A. , ""d D. rr""er, 1970. ;,reed con t I'<>]. in h.1gb.w,y pl M ti ng S.
Proc . NEWCC2~' 55-60 .
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TIlo\IIst.OCAn llll AIIJI KIttUO LUIl o r
ATlUIM! lK C1Ul Ill ARVDfSB

Pon _ ...... t _" UuU... of .~.d". M. tbo pot .. eta\ of "110&_ n
.ffIKd_ t~ , _q .. .. app ltca Uo ... 11 p l a" t paR" DO. 41 ... . 1, t ........

"'-t il u n d" 1<lb . t nhfUt -.l. TIlle tn btb t tloa eou l <l b . u...-d. b y e:ltMr
but , a . a l _ _ t of &. n d .. . c>.. lor a .. t ncl1...et a ft"", t , 1\00 a • ...u .
t ll&"at Ot&, eond....... to deu natn. i t (a) ba . l peeat .n.._locat lon of at l n.
ot tun an d (1)) Upon ppli utl on o ln htHt , 11of phnt pat u no.
dl .... tt y t r .... td vt ch a t ru t n. . rn til. U . a. at " d,. .c t". va__ ppilt4
onl,. to the abo _ I n>wl d ph nt .,. .. u of ca .. . .... Ud ,. l .. b- 1...... U on OCeIl ... ed.
pr.~t~tly _t rop.ta lly . 1\00 ~•• ft a .. appl l uU OD. approxt.ate l, 11 oft" r ltC"-nd. ac a: rie,> _ l oc a t ed t il t.It.• .-:>. -tt .. t" pt a nt I"'~. 5:1.1<1:7par-
• .,. o f ..hle a.uney louu od h tt>-. - u-p. t eol n _. 1.1>eM e:t.. t_
n _ .,p ron-ta l , IJ01:of t"- _.ti ne,. etIl oro fom ... l llbl t b....... •
,npbed at.atlad,. m at.aaur<l _. r ut".. llo _-0. ...._ pI par u . pp.-t -
_ rd, 6O't of tb atUrity ... . ch1o ... fo~ .. h ble . : .. the _ 01.... 01,. Ule
p!>:rd olo , le a l . ft.,;:u on _ ·t ted pl ... t pan. _u d... mf i n Ule
I rtI .. bo.... b,. t ..... U ol onl,. t _ w1t ll a tn d en d ..KO rd1 I ...... b o f
ot b non· . ... . t.d .'ea.. Tha p ..Leery at .. of to nt l plant . we.cu, to
01 1" a lou of ph,.o1010a:ital . t t h .tt y 01b,. a t i n.. Aft ... t t ••
phn te ".n he t. d ... 01t b. dry ..d l ht of 01 01pa n a and unt ted
. t .. a ver a rd .d. .. It. i ndit.ted thet a • •a . 1o. do. a n 11 but
It1p lf1 tant d f att · t ... .. ed ple n t ,eru. tld . ef fatt _ t b . au n ·
!><Ited to .tapt,. Ule 1 of plaoto.,...tl>a U t a e tl ri ty of the t ted .... . .....
_ ,. ba e,n.eed by rup 1n tlon 1n ~ ..... .

llh lY . .. atty o f Mo.",l .. " . CoUa, . P. d . Md.
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nAlIS1.OCA.T lOII AIl0 I£TAIO L1Sll OF SAI(-61 06 -C;- 14 III

V,l,CCDl IlIl IW:IOCAJ.l'OlI V..... Ul LY I IN;;I\

"
R.M. Davlin and I. W. Yakll GII11

"' <N ds_ (CYp!N& cIooD. a W I Ton. ) lad "" ., u .. ( L.. ... l& Q'7.., I &..
( L. ) 10<. ) In _d l o f _ j oe 1oIporu"" . t o u_....y arove n of _ t ll
•••t.~ Ka.~~ .. t t . . gy. . 101 of tbe c r~r<y ~. of tb i . .., {oo
.~ Lo r• • •• d .tth tho .. ~.d. amd it ~. b4. n •• • L.a • • " t hat t ho , t~••

It I•• • t • 201 .edu ctl on In yilid (2). Cr anber ry .t_ t o ~.p

nut e.,, _ aod .~tlr• • • under coot rol vl cll the u• • o f the b• •bi cld . , 2,6
dl ch lorob an lonltrl.la ( dl ehlob&ol1) and ",. ennu C fo..., I -. " d . I nu • • o f
l odl u. N-l -na phtyl phthal a (nap . _lam) and Ilopr opyl a-ch loe no.tba nl -
l a. a ( chl orptophaa ). No t ho uo. of dlt hl Obanl l and ~.tr.n 00
tr.o~.ry boa. p•• • • nt . ~ probl e. • •

IlU. H q _ _ . lI t l r ... an "" . erdl caud b)' CM b....b l ct d... bu t _1,
supt .. . .. d for -oout 151 o f tM . roviaa ... .aG . Tbl. o.c a . a lta ••• ~l

.pp U u d . 1 1>)'t toot~ k rr 1u .n k l 1J>a1... t o . 1_ aDd ~Ior

tk _ _ d• • n H 1den tl y u ll aDd . \>und""t eBOlllh t o eo. pet . ottt h
. k er*<>bo. ry v i ne. fo r ~" • • • ~ • • i eo• • •• od 1111>• • The .. . ul t •• r •
... 11••• nd in.da ,u • •• ly eo lo • • d he• • l . .. Sl oe. ee.ob • • ry vinas • •• 001)'
011ah. 1), ... . . t olo.o ..t of di ehl oheni l than ou • •• da. o • • u t S•• • • the , r ow.r
.u .t l u. r d . s . i n. t v1n. in ju r)'. For 0 ~~ 1 • • vln . l" Jury e .n be • • u•• d by
u..... ... pplie otl oo. of diehl oh.oil or by a Iradu.l bu i ld-up of t he h•• bi 
e i de 10 .be au il dua t o the o• • •• • i. )' o f annual .pp li e . t i on••

J1e. b1d ..... Ut . in 1969 aa d 1970 b)' .he autho u unco d • ..., ._ . i -
,""ou l he. l>iei de. o f tM U " orh ". d l')'tiN .~ clll. t eb
t.et • • • <>atrol of " '_4&' aod eo t S• • • • t boe . l . bo. di . h l obcol1 Or amr . .. ...
n.. _ rt-oul b.. bld da. _n 1o -.b Loro- ~ -( dt.a.hy l.-l.....) -2 - ( :>(. ~.~-
uiU ro~-to l)'I } -J(2.!9- pyr icla. 1....... ( SJoIl-6 106 ) . nd ' ·chloro _~ . {_.h)' l _

... l ... ). 2 - (o< . ~ .~- •• lf l....ro -e -. ol )' I) -J (2H)-pyrldo I 10060 {~-9J89}.

Th. puopo•• of ehl . york w•• eo i niei a •• • •odla . on •• •n.I ..... i on and
metab oll •• of SAH·6 706 i o t ba e•• ob••• , p l an . {Vaec i ni oo .. e. ", a<pOn Ait .} .
Hora detait.d . tu d1• • ha~ h. an pt.nnad wi t h ~·6J06 . nd i t •• n.l oa .
SAIf· 9J8 9 .

11 A.. od Pro f... o< of r hot "". ( 0 101)' .. 4 k ... . "" . ... od ....
... ,. • • 1 11 . Labor • •ory of tope r u.eo t.l l tot ...,. C. aoba r r)' laperi-
_0 ' S•• d OD. I,In.l_ n h, o f 1Ia.. ac; ..... tu . J,!."II<In"-. !\a. oac.... 
II " • .
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In OI~r t o obt a i n c r.~rr, pla nt . ~ltab l. f or .~r~Dt.tloD cut
tina " were t.~n f r am tb . f lald and crown i n t~ ,r.en~.. . Aft • • &0 day.
h. al th y plont l " l t h aood r oot d.v.lop~nt " or e •• l oct od for • • 'o , lo co.loo
. t udi e . . The roo to we.e tho rou&hly " • • hed cl • • n of ooi l and the ,loo t . then
t • • n.t • • • • d to foil ... . . ppod 125 . 1 • • l l n-e yo. fl • • k>. Each i l.ok cootol. od
tv<> p lanu bOlld i ll p lo . e .. ltll • co tto n ,1 0' , f20 1 of d lot Ul od .. otu. 0 001
0. 14 DC o f 5.\14-6 706 ( "" U o .. l , 1_104 .. 1th C ... 01!>aviaa • __ (fic act( -
.. l ty o f 3. 0 ., I .H) . n. n u b ~ .. ta lll i l\l t he p l aau ... u the n , Lac ed 1" .
10rtl ... l ~b t~. (~I . -)4U) ~ •• t he , ware .. bj oc t od to • con 
ou nt , _ ro t" ,," o f 2.2 ! I C and • ,bo toro-rtod!, c cre t o of U. houri lip, t
(100 t t _c) and a bou t o dark. Tb- p l an t. warD • ..,10 01.t I, J. t. 0..0114
doy . . Thr e. f lolk e (6 plo n. o) eoD. tl 'ut~ • .-.p llni . four plantl bel aa y•• d
for • • • • • c t lon .nd ~hc • ..- l ni ng ~.o p l.nt . fo r .~to•• dl08 • • phy (I). For
.~ tor. d io8r.phy ~d.k . t ol l ._c o. t od ~_r.y fila $1_54 w• • u•• d . nd . I lo~d . 0
dovol op fo r 42 d.y • •

er . oberry , I . n• • to be •• • r ec t . d wore sep. t. tod l nt o l ..... , .t ... , end
roo • • end bl. nded v it b • Vi r t i. -45 boaoIo oi zor 10 50 al of rodi.~illod beo.... 
oa t baao l (95:5 ) en lo~too . Tho bGao.... ~o v• • ~heo filt.ro d end t ho r . t to t . t o
v•• hod t vte . vl t h t be of oroaontt ooed en l voot . Tho we.bod ro to ot.t. v• • boao ·
.. ni. od ond or tr ect od t vi t o .. . i o Lo t ho .... aanQOt . t ho ftD.1 YOluaa o f or
a ... . -.oU ... t o .bau.450 a 1. 1'11.10 nul yol uaa .... e<>octot n t d _ t o
0 .5. 1. k< o.. ry of n<llo..:t1v it y v U b t bo . ho .. . 0l veot . y we. 901 or
bottn . h d .... .L nd lo ..: t ivl .y v.. d. .. ....d .... <l by tho s.ondo.-I10 r Labon -
t ory La H.ono"" r . N.l.

Sampl • • (5 I~bd. ) of t ho tone oo t •• t .d • • tr rc t va ro ch...... o• • • pb.d i o
two <lit . c .io o. by TLC on .1 • • • pl •• • • t o.t . d v i t h • 250 0 f l l. o f IrlBkaann
5i l 1pl • • 0-1- 22 . Tb& pl.t • • va t • • tti o•• • d for OD& boor . t t050C pti ot t o 0" .
Tho • .0 enh o nt . y ..... o.. d . 0 ...... l op ~M p tnn van tb. lo .., fo", __ t haDot
(95 :5) ..,d bao.-_o tbaDol (95 :5 ). lad to.cU ... t _ .... "" ... toe ... d and
ideot i fie d b7 o. l nc Kodak .inal o-coato d X- r. y f ita $I-~. 11 0. 10•• , and co-
cb....... o•• .,h 7 . All :<adl t l ... _ t n 1&la ..... cDUOt od 107 iiqu td rc ta tt li . _
.100 o . t .... ~I•• r- Cbl o 11qul d ac Lot t l l a t o. (a060 1 &804). All . &apl ••
... . . t_ t ed for onow.b tLao t o bo . t . t t •• i t. lly .l lAt f te an t . 1>000 b.t ka toun d
. t . ho 5t 1. 0. 1. W.ter .amp l. . ... .. couot . d 10 to . t of di o.. .... IOlot i oo
to ot .i o i ol 5 • of PPO . nd 100 • of o. p. h.la ..o p. r 11•• r . Ai l o.ho r . aqp l • •
we.. t oont cd In 10 a l t ol u. n. ton .ainiOi 5 I of PPO .o d O.l • of POPeP p.r
lit n .o l ot l oo .

U SULTS AIIO OUCllSSIOII

Auto t ad IOC.aph . o f plan t •• ll ovd to .ben Ito $.AIIl-6706-e_14 for 1, t. ' .
• od 14 4ay •• _d • t yp l c.1 roo t -to-I •• f pact . ..... of tr_aloe .Uoo for . roo t 
. h.., t 1><ld=-pou nd . Af. ar .... uy o f u .. ..... t C-14 i _ I vn ody "l'P . .. o.
10 t ho root . Rove"" r •• f t.r t da7• • • dl oac t ivi ty cou l d he "' t .. t.d in tba
. te. . nd vary f.l nt l y in tbo b• •• 1 . .. .. o f tbe ai da. 1. . .. . . A P,o l .. . . IYn1y
cl .at • • taag . of t ho youns.r I . . .. . w• • ob•• r oad 00 . uto • • di oS• • ph. of pl . nt •
.... t . d fo r 3, 8 . . ..d 1~ d. y. . A . ha . p i ..... e . ho ... o.. , of I/&in t ra ... lotat t"n
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for 14 day. . Ko~Yer . t~e -e •• boltte SAN-9189 w• • not de t e ot e d in the
l ee ve. of t~.e plant • •

A .urprld ng moober of SAN-6706 I>oUtu .... n found 1n the r oo t ... di ...
(dt lti Lle d wat e r ) in wh i ch the pl ent r e grown end to whic h t he . agg ed he rb i -
ci de wa. added. When medi um th e . we . ell owod to ot and for 14 dey . wi t h SAN
6106- C- 14 w• • cbr om£togre phed, no 1• • • t han 10 . pot l ....te der.e ted on the au t o
r adi ogr ap ha. Two of t he .po t e ....t e r ea dil y ide ntif ie d . 1 SAN-b706 and SAN-9789.
Th. remai ni ng 8 ... . ebo l ite & wi l l be i dent i f i ed in • fu ro re <rudy .

LlTERATUlUlcrree

I . Cr aftl. A. S. and S.H. Y~guchi. 1964. The a" to r adlogr aphy of pleet
mat et Lat • • ca l if ornia Agr. Exp. St • • "- nual 15.

2 . Pe t e rlan , B.S . , e . B. ero • • , end N. Ti ld en. 1968 . The c ranbe r r y l nduat ry
1n ~ • • • chu . e t t l. Kala. Dept . Agt . Bul . 201 : 1_76 .
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SIU ()II' Acn OH or DCPA ON OORHAllD C\ICIMB&R

s. S. Szabo1

Del}, (di_ tlty1 • • t " r of .et nthlo<'O uuphtllaUe a d d ) •• " " .... "8 ... ".
barb !c !" ., wo. Ippl1 .d ~ one - day-old cor n and eu~er l&8dl l ng . 1n th l
clark to .tmu l_" . cont a" t of th e ell_ieal wl th the . ... d11ngl 1n the fh ld.
The thea1cal ... . p,,111l<!1n l ano l in p•• • e or I I • ve tt abl e powder 1n wat er
and/or S11t~n ulin g I 0 . 25 ct. bac t eriological -,ri ng. *qUi pped with.
_ t er i ng d.rlt l . 111. ""eaeed plant .... r. kept In t hl dati< fo r 12 hour .
deer trea"""' '' I n d t h... pht K 1n til... g" ..., I10" •• •

the abo" • ., &<:181_r e OIO.c uSf'Onl tve wbon ehe DCPA " " ."p Ued to
til e t a mi nal .. rtn .... tic are .. . lb. cot yl edona ry 1.. " .. o f tut Ullll:>erl
be " .... d&ep lre en and """dda" ..b! y ...h~ad fo l1 01l1ng U·... t1IIeat . AU
tendo ..! 8"""'"'11. .... . to hibH Il<!v:Lth "on c en t r a t l on a o f DQ>A1n i _noUn!
0 .008 mg. plr pl ant . Cbrn "onei det _bl y 1 lt l " . and required
1.7 ag . per pl ln t to CIU'" a tu n ci DI . Both ., e"l • • were 1•• ., leollti~

to IlGPIt. "ppUIl<! i n tll e v ., t te-H . povd . t to tllluh tion .

1 110, ,,. Tb<xop..", In.,Ut"t e t Ot nl nt Ileuarcl>. tonk.n. II. t .
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EfFE CT or BAY- 94337 ON THE GERMINATION OF TOMATO,

BARNYARD(;RIISS, AND FALL PAN1CUM '

D ,
' d d r c. c •••O"

~ ,. . re en an . ~

ABSTRACT

The eff ect o f 4 -lIml no - 6 - l - butyl- 3 - (rneth y Ithlol - l . 2 •4 -tr iazin - 5 (4Hj 
o ne (Bay- 943 37) on t he ger min ati on a lld ea rly growth o f ba my ardgrass
(Echl noc hloa crus- qa lJl (L.) Beau" .) , fall panic "", (Pan lc u ", d lc hoto mj-'
nsrsmMic h." . ) , IIl1d lo mat o (Lyc op ersl con e scu len t u m Mill. vaT. H- 14 09)
wa s Inve sti ga ted unde r ' "bo rllta!''; co ndi tio ns in seve ral ex pe rim ents.
Seeds we re 9eTmlll<lted all soll d lf1e d IIga r - allll r (0 .75 %) med ia in co ve red
re cryst allizin g d is h es li t 2 8 C with continuous l1\1hll n9 o f 100 ft -c . In
certlli n " xp erime nt s t h e e ffect of expos ure to Incr eased li g ht Int en s ity
(1000 It- c ) On treat ed seed li ng s wa s exa min ed III th e cul mina tion of the
.. "r milla t io n stud i es .

Speci es wer e exposed to sever~1 lev e ls (0 . 0 .1 . I . 10 . 10 0 a nd
1000 ppmw a. I.) of for mu l.. t OO (75% WP) "00 t echnl c ..1 (92 %) B<!y- 94 337 .
The effe ct of t he pre s enc e of so li In t ho lIer mlM.t1o n medi a on herbicida l
..e tl vi ty was exa min ed by plaei n\l 3 IIms of eJr-dry Freohold s"'ndy lo"' m
sol1 in 30 ml of mOOI.. con Ulinln\l th e dif fe rent l evels of he rb Jeld e .

Coun ts of germi nate d seeds we re made a t va rious ti mes a nd for
varyln9 l engt h s of time dep end lnl/ upon s pe cie s ; a t t he ter minati o n of
the g erm in ation st ud i e s heights of plant. were mea sured a s well as longt h
o f torna to rad ic le. Alte r exposur e to lnerl!~s ed li g ht int ens ity , heights
o f pl.. nts ~nd t he nu mber of chlorotic on n ec rotic pl ~nlS w ere reco rd ed.

The ge rminati o n of harn yarogras s. fal! panlcum. and to ma to wa s
not sl gnlfi cantl y (p"0 .05) i nhi bited by Bay -94337 exco pt a t the 10 00 pp m
level; and. ea rly germiM.ti on o f b~rny~rogra s s a nd tom ato wa s sti mul a ted
by 0 . 1 an d 1 .0 ppm Bay- 94337. Fall panlcum ge rmina ti o n was not
in hi b it ed by the '100 ppm level of herbi cide .

The teehnlc .. 1 herbi cide wa s more to xi c than th e w ettabl e po wder
formulat ion a l tho ugh this d iff e renoe w"s not s ig nifica nt. !ncl u s lon

I Pro m " t he Sis by D . A . Braden t o be subm ille d In partia l fulfillment fo r
th e Ph . D, deg ree .

2Gradu a t e Ass istant a nd Ass oc iat e Rese a rch Pro fe s so r , re s pec ti ve ly ,
Departm ent of Salls and Cro ps , Rutge rs Un iver s ity . New Brun SWick .
New Je rs ey 08 903.
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o f l oll in Ihe 1I9ar-h erb lclde modl a • • 1~nillCll ntl y Inc rea sed th e g erm inati on
of toma to only at t he 100 ppm level .

Germ ina tio n st udte s wit h 14 tomat o varie ties have shown an extnl llle
rtl"ll e of respons es t o 0, 10 . Ilnd 100 ppm ~y-94337 In "got . Varietal
re s pon s es ha ve l1l ed fro.m; lncrO/l s ed <;Ieomnatk>n wi th 1n.;Te as ed herbi -
c ide l e ve l ; dec r ed 9emuna t lon wi th inc;nlll.s ed herblc1de; a nd . tneree led
9 er mlna tlo n a t 10 ppm and d ec rea sed v ermi na tion li t 100 ppm .
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THE rrre crs Of ATRAZlNE AND SlMAZ lH E ON
PtIYSJOLOG ICAL PROCESSES O F FALL PAN1CUM

Vw. r . Slnlth end R. O . lIn lc:t t""

The e ffec ts of 2-c h\oro - 4 · (e t hyJa mlno} -6 - (lao pro py illm Ino)-. - tr lUl ne
(at raz lne) lind 2-c hlo ro - 4,6-bi l (et hy lllmlnO)- I-tr lllz lne (Ilmuln o) on
phy slol OQ'i<:llL proce ss es o f fall pa nl cum (Pan le ,,", d lc ho tom lflorum Mlchx . l
p ltlnU In tile 3 to 4- 1ea f l ta'le ~e ted In se tuuc e culture lind grown under
'1reenhoUle cond itio ns were lnves tl<,jd ted . Herb icid e concenttaUolU of 5 uM
I lnlaz lne causod s ig n ifican tl y 9l"U t.ef r edu cti on In fre sh wel <;lht o f tops than
did S uM et:rllztne or" 2. 5 11M .. Z.S uM com b lna tl o n o f both her b ic ide s .
At II COfICentrlltion o f 20 uM no 1 19 nlfl C6nt differe nc es In th e fru h wel'1h t
o f t o ps Of roots w...... found be twee n IItn1:11ne . Ilma z lne . or • 10 11M ..
10 uM comblna tlon 0 1 both her b lc ld ... . Tra llSp lratlon In fall pa nk= plan ts
WlIS r ed uc ed with eU conce ntratio ns o f herb icid e . llithouqh sl \ln lflcan t
dif fer enc e s WMe no t no t ed be tween the treatm ents a tr " z lne, s imalln e, 01'"

t he 1 + I eom b ll\.lltio n loe eq ul v"le nt conc entra ti on . . Pho to sy nt hes is o f
le " f dis k. t ake n lrom lall pan lcum pl "nt. tr eated In .olutl o n cul tur e r e s ult ed
in no . I\ln lfl cant differenc e s between t he con tr o l and pl a nt s tr eal ed wit h
ol t her 5 uM or 20 u M atr azl ne , Incr ea si n\l conc en tra ti o ns 0 1 ' ima z !n e
ca u sed sl \ln lfl ca nt ly gre" l e . red uctlo n in photo .ynt he s ls . The Inhlb !tl on
c au sed by 5 uM sl m"z! ne did not dlller from th at c" " s ed by tho 2 . 5 uM +
2. 5 uM com b lnll tl o n of a tr lli ine 'm d s ill,a zln e . Slmti ar ly , th e Inhlbttl on
c<luse d by 2 0 uM sim azl"" d id not differ from tha t caused by Ih e 10 uM +
10 uM com blne-tio n of both herbi Cides . In vi tro s tud le . o f t he e flect of
eac h her bici de on the HUl rea ction of u ol " ted fall ""nlcum c hl oro p la . ts
indi cated m~ Inh ibition w ith a tr uln e tha n .lm uln e ; however , lhe grea test
h'h lbltlon was C<Iu.ed by a I + 1 com bina ti on of both herb iCides. Atrazl ne
8t 0 .2 uM .... ul ted In a 63 " Inh lblU on o f t he Hill reac tio n, s lllluine at
•'2 uM re sulted In a 30'1. Inhi bitio n of the Hili rH el lo n and the COIIlblne-tio n
o f . I uM + . I uM a tra :tlne pi li' s \ma d n" cau. ed a 90'1. red uction In the
HUI r" ac ll o n •

..v Grad ua t e As. ls ta nt and Rese4I"Ch Profenor of Weed Science,
respecti ve ly , De partm ent o f SOU. aPel Qo ps, Rutgen Unl venl ty, N_

1lnlnsw lct, New Jer sey.



eo

EFFECT OF ATRAZINE ON GROWTH AND NITROGEN CONTEN T or
JUVENILE C ORN GROWN U NDER 1WO NITRATE-NITROG EN REGIM ES

VM . M . Lay and R. D . l1 n ldl~

Abstr act

Young co rn s ee d l1ngs we re gro wn in two le vels of ITItroqen, 14 lind
16 B ppm , In nu trien t soluti on and tr eat ed w ith tw o I" " " ls of atra z ine,
1 and 5 ppm . It was ob se rve d t hat the low conc antra llo n o f atra>:!n e
produc ed II sligh t lnctea se In pla nt hel';lh l a nd fre sh we ig hts lit the low
nitr ogen le vel bu t no t a t t he higher on e . G ener all y , t he hig her a lt a>:lne
le vel red uc ed h ei ghts, fres h lind dry we ig hts a t both nltr ol/en leve ls .
Increa s es Ln a trazin e at e it he r nitrog en lev e l Inc reas ed to l'/r oo t ra ti o s .
The to ta l nltr0gen content wa s slmll arl y Inc rea s ed by aua zl ne In th e two
ntlrOl/ en mediums.

Inl>"o<!uc ti o n

Rtosea rch ha s Indica ted th a t In som e [ns tim e " s tr iaz ine he rb ic ld .. s may
Incre ase th e grow th lind ni trog en con t .. nt o f plan ts . Do ll and Meggi tt (1968)
po i nted out t h..t corn (Ze .. m.. y s) tr ....ted wit h atra" ine indu c ed a n Inc rea se
In t he N0 3-N lit lo w t ..mper a t ure. GramHch and Dav is (1967 ) tr eated corn
(v a r . DI",le 18) w it h 0 , 2 , 4 , aru:! B p pmw atr a" lne (In nutr iti o n s t ud i e s )
a nd fo uru:! pl ant s were smllll er t han un tr eated pl ants and contained hl 9 he r
nitrogen pe rc ent ag es. Corn plants tr ea t ed wi t h h igh ra t e s of 2- c hI0l"0- 4 
(e th y lamlno)-6- (ls opr opy lamlno) -s -t r laz lne (atr adne) a lwa y s co nt/lln ed less
n ltrog-e n t ha n u ntre at ed pla nt s. The object of thi s s tudy w a s t o de te rm ine
If a tr a" ln e In fluenc e s grow th , d evelopm ent , and n itrO<;len co nt ent o f Ju""nlle
corn plan ts grown In nu tri ent so lution whic h c ont" lned two diffe re nt levels
of N0 3- N .

Mat erials and Meth od s

Cor n (var . N . J, 8) was q e rmlllll ted In wa shed s a nd and s ..edllngs
late r tra n sp lanted , whe n i n t he 2 to 3- le ,af stage , to g a ll on Jars c o nta ining
=mp le te nutr ient s ol uti on bu t with vary ing amo unt s of N0 3- N (14 an d 16 8
ppm) . The plants w ere mai nta in ed In these so lutio ns . w hi c h wer e c hang ed
e"ery 7 days , pr ior to the nd d ltlo ns of a tra" lne (0 , 1 . and 5 ppm) to t he
growl<lg mediu m . Addl tl o<ls o f a tra:'. ln e were made tw ic e d ur ing the exp eri
ment al peri od wh ich wa s t e rmina t ed a fter 5 weeks. The re we re two

Y Gradua t .. Ass ista nt an d Rese a rch Profe ssor of Weed Sc ienc e ,
respecti v e ly . Dep art ment of Soli s and Cr o ps , Rutgers Un ive rsit y , New
Brun SWic k , New fe rse y .



rep llC4ti ons for a U ueatm e nu. Heig ht mea lur ements w er e ",ade weekly
by mea suring plllntl fmm the ..,.. lid to the Up o f the tallest leaf ee eeaee,
All thr ee plan ll per jar were harvested and com pos it es mad e . Pia nu were
s epar llted into roots, stal kl, and tops . oven-dr led at 70 -80 C. oround.
and further dried to conltant wel\lh t po-ior to dry weigh t , toP/roo t. a nd
to tlli ' nltroO'en (Inc lud lnlJ nlUlI te) d e termlna tlonl ,

Re lUlu and Dls CUl s ion

Corn pls ntl \1I"own In t he low nl troo en leve l a ppee red to be In 1I
"st arved It a te ' durin g th e ccueee o f t he ex per ime nt . Thi s condl tlon c om
menced lifter two wee ks Of JUI! af ter tl"an .p lllnli no. Furth er evidence of
thl. co ndltlon was t he d"ll th o f the I""'er 3 to 4 lea ve . on e ll pla nts .
This defi c iency symptom was more pronounced in th e no atrll zlna U"lItIIlenu
a nd was not a l sev er e in the low nitl'OlJen tr ea tme nts conta. ln lng I lind 5
p pm a UlIzl ne . It was ev iden t ellllt lItrM lne add lUo.a hlId I ClaIe effect o n
reducll1\l th e d lllJl"ee o f nlltO\l e n d eflc lency . Hel\lhts at t he term ination o f
the "",perime nt w.,..e 76.5 end 1Z1.5 em for the low lind hl'lh n Urov en
leve ls. re l pecti v e ly , Witho ut lItrllzlne .

The e ffec tl of nltrollen a nd atrllzlne on hel\lhu ar e pres e nled grapl!IC4lly
In Figu re 1 . From thl . f10ure It c lln be seen thllt qrowth wat affected mor e
by nl trooen thai a lr " " in e ; however , a l t he hI\l h leve l o f ni trogen Orowth
was re ta rd ed by t he high l ev el o f alta "in e . At Ihe low n ilto ge n lev e l
t here were no dl ltcrellCe l In pllln t he igh ts du e to a lra " ine . The h o b se r
vati o n. were not s !mUlir to tho se o f Freney (1965) who obs erv ed inc rea . ed
growth 01 cor n wllh add ltl ons of s lma "I"e .

Reduc ti o n. In growlh effec ted by a tra z lne at the higher nltrollen lev el
mllY have been d ue to reduced nllUlent ab lorpt Lon lind/or reduced photo
s yn th e lic ee uv iw . With 1"e\Ia rd to fresh welOht o f le ave s there was con 
s id era bl e d iff er ence In th e low and hig h n1tr'01Jen reg llees . Avera\le total
...el 'lh u f.... all plan ts /j ar was 4 3 .3 qm for the low n ltroq en VI . 145.9 qm
for th e hl'lh n ltroqen . or t he low leve l wllS I lI 'lh tl y len t ha n 30 ,. 0 1 the
high level . Simil ar ly , l he frelh we l'lht o f sta lkl dU fered apprecia b ly .
The low nitrog en wa s o nly 24.1 'lf; o f the hI\lh nl troll e n level, being 45 .5 qm
and 188 . 2 om , respectiv e ly . One o bserv ati on worthy of no t e was t ha t stalks
wer e h"llvl e r tha n le llv e s o n a fres h wel'lht bUI S but t h" reveri e wa S true
o n a dry we ight ba si s (Fig ur e 2 ) .

In flou re 3 Me pres e nt ed gra p hic a ll y t lul e ffec ts of a tra z ine lIdd ltlo ns
on d ry we l\lht 0 1 tops (["li ves snd s talks) a nd roo ts . It is eviden t t hat
1n<:Te8se s In a tr a z lne conc:en tre tlon prod uc ed d ecr ea se s In dry WOI'lhts .
The reee o f decreas e wlll greater lor t he hlOh nitrogen th a n for t he low
nltrOllen lev el. One oth .,.. lnlere atlng observati on "'al lha t d iffe renc es In
top ver s u ' root 'lrowt h wer e \Irea ter lit Ih e lower nitrog en lev e l .
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W h e n t he lop/ ro ol ,,,tiOS w e , e co mpared 11 was fo und t ha t Inc re ases

In atra zln e lm:r eas ed th i s reti o (Figure 4) . This waS more pro no un c ed a t
t he h ig he r nitr og e n le v e l. Thi s e ff ec t was al s o re po rted by dr Vri e s (1963 ) .

The total nitr og en con t ent In le ave s a nd stal ~s Inc rea sed a s t he
n itrog e n leve l In so lu t io n wa S Inc re a s ed (la b le s 1 and 2) . Simil a rly. a s
t he a t,azlne c once ntration In t he two "o lu lle n" wa s lnc r eils ed t he a mount
of n it rog e n in t he Uss ue incr eas ed , helnq much gr ea te r a t t he high er
n llrog en le v e l. Th ls s a me e Hee ! was ob ser ved for si ma z lne (d e Vries,
1963; Frc ney, 1965; a nd Twe edy and Rled . 1966) . Do ll an d Meggi tt (196 8)
fo und th a t a ny N0 3- N incr eases in corn ind uc ed by Mra z lne occ ur s on ly
a t low temp erat ure (2 1 . I C) a nd no t at h lc;rh t emper " l ure s (2 9 . 4 C) . Durin g
th e pe r iod o f th is st udy , gr e e nhou s e t e<nl' eratu re s ran ged from 2 2 to 25 C.
You ng co rn I'lan ts tr ea ted wi th at ra", in e I'rov ld ed a n itrog e n so urce a s
rel'Orted by Granl1c h a nd DlIv ls (1967) a nd Funk a nd F1e tcm..l1 (1967 ) .

Rlos and G<!st U9G 5} r Ol'Ort ed th at sima zin e a t c ortaln le vel s d el'ressed
p la nt gro wt h bu t incr e a s ed nitro g en abs ot ptlo n . In t he I""e se nt s tudy, wh ere
a lraz ine WIlS u s ed ni trogen upta ke w as a l so Inc re a s ed wi t h a co nc u rrent
dec re as e In dry mat ter produ cti on.

Tha t a traz!ne depressed top and roo t gro wt h , !n so lut ion cu ltur e. may
be t he d irec t res ull of its e ffect o n t he H1I1 relic tion (Co uch a nd Da ViS,
1966) and its indir ect supl'r ess io n o f pl a nt grow t h . The stim ul a ti on of
growth lind to ta l nitrog en co nten t , particul ar ly at the low IItra " ine le ve l
Se em S to Indic ate tha t the herb icid e mig ht af fect p lan t me tab ol1sm d irec tl y .
Th is was als o sugg es ted by As hto n (19601 .
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..
."

c

0 . 66

2.7 4

AtrU: lne eo nc e ntr " t io n . ppm
1

0 .69

3 .52

,
0 , 97

3 .8 9
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rrr r cr O F DIURO N ON CO 2 COMPEN SI\TION POrNT AND
PHOTO SYNTHI:TIC ACTIVITY IN VIVO IN SOYBEAN PLANTS

l/M. M . Lay ,,00 R. D . iln lc kl

ABSTRACT

Reduction of wa ter loss lind Inhlbitlon of stomatal openln o;Jsin
soyb"" n (Glycine m"x . Merr . ) by 3-{ 3 ,4 - d lchlorophe nyJ) l , l -dlmethy lurea
(dluron) has bee n obse rved in t hi s l"bo ra to ry . This st udy wa s , t he re for e,
in iti a ted: (1) to Investlg" te th e effec t of vari ou s co nce ntratlo ns of d luro ll
on photo syn thetic a c ti v ity In Y..!Y£In soy b ea n plan ts; and (2) to dete nn l ne
t he CO 2 com pensation concentr ..uon tn the in tercellul ar s pac e s .

B/ls /ll s tems o f excised s hoots a nd wh ole pl ants w ere sus pended \n
nutr ient so lution containin g equlmo Jar l ev els of 0, 2 , 4 , 8, and 10 x
10- 6 M of dluron . ~f d isks were u sed lo r t he mea surem ent o f 02
evolution us lnq a res pirome t e r. The amo unt of dluc o n a bs orbed by t he
pl a nts wa s datetmlned by a colorimetric measureme nt o f 3 , 4-d lch loroanll1n e
at 560 mu . In t hi s procedu re , dluron Is qua ntitati ve ly hydrOl y zed to
3 ,4-d lc hlo roanlllne by refluxlng the s ample w it h a conce ntrate d sod ium
hydr oxide solution. The CO 2 concentr ation In the Int e rce ll u la r s paces
wa s de termined by meas ucemen t of t he CO2 com pe nsatio n point us in g a
Beckm a n VB Infra red Ga s Ana ly zer .

-,
It wa s observed t ha t 0 2 evo lu llon wa s Inhi bi t ed a t 2 and 4 X 10 M

a nd lnhl b ltl o n waS sl gnlf1cantly diffe rent whe n co mP'lred to th e t he co ntr o l.
However, no difference wa s s ho wn among th e tre a tme nts at 4 , 8, a nd 10
x 10- 6 M w tlen th " In tac t roots of pla nts w er e treat ed w it h t he herbiCid e .
On th" o t he r hand . the amo un t of 0 2 e~glutlon w a s reduced a s con cen tr a 
Ilons w ere increased from 2 to 10 '" 10 M. There w er e ma ny mor e
he rb icide mo lecul es re cove red In lea ves w h en w hole pla nts w er e trea ted
w ith d luron a t low conce ntratio ns . How eve r, her bicide up ta ke wa S Increased
a s th e concentr at ion In solutlon wi t h e",c t s ed shoots Inc re ased . Wh en the
dluron con c entrat ion w a s lnor eased from 2 to 10 x 10- 6M ttle CO 2 concen 
tration In t h e Inte rcellul a r sp ao es Incr ea s ed .

From t he re s u lt s It Is s uggest ed th a t d luro n Ind uc ed clo s ed s to mat a
In s oybe an d ue to th" Increas e of CO 2 con c entration In th e Int e rce llular
s pac es by Inhibiting CO2 assimil ati o n . As fa r as th e amou nt of dl ucon
a b sorpti o n and photo synth e ti c acti vi ty were conc e rn ed , d luron may Indi re ctl y
affect other physi ol ogic al process es In pla nt s ,

!I Gradu a t e Assi stan t a nd.
re s pec tively . f.'1 p,ul " I o f Soli s
Rn1 n ~",i ,,1< N ,,, , :,, " " "

Rese arch Profe s s or of Weed Sc ien ce,

a nd Crops, Rutgers Univ ers ity , New
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a»r11I)L 0' QU...aCItAS~ (AClD 1'flOIl' RItPIalS) 10li TH O ,5-4 \.<ol>lor o 

N. ( I .1_, n _thyl_1 '1'ropytl l )b&n~de)

"J . I . _' 80-

Quactc . e•• ( ~gropyrOft .epen . ( L .) Heauy. ) i l • perron • • 1 s peei •• ~ieh ttp ro _
due • • ~ p<Odue ti on ot bo t h rh i .~ and s ee d. ~ pee.l. te~ of qu ack l " ' s
ln ~.yl17 in f e s t ed f le ld l. ~~r. i. prim.r il y due t o thr de¥Olo,.ent of
""" r ill ,..,.. • • wIIit .. Qed pro.h. c:t io n ph, . only •• Ino r role . J olon..... s nd
" <" bo l.> (~) h.~ s hown the . bo th qu acke '.'. rh i~ produc tion ond rh i.~

bIld se ti v lt y f o llo w .. ... o n ol ey e l e . n<l t hs . th e • • J or it y of [ o l h . ge"" t ll in
. .... . pdn C is fr o. bud_ of r llh .-, th at __ re pr oduced t he , ,,,",vi,,,, . yu r .
Effe eU"" t heorieol co n t ro l "f q uoc kg ro .. "", I t ln vo l V'O U... killin ; o f nt Hln .
rh l z.. 'ou ...hilt pr .""n U oc the de""l " p""," , ot "e" rllho ... . . The IH!rbl e l d. Ke r b
( 3, S. d i e h l o r o - N-( 1 , I _d i _ th y l. l _p r o pyny l) be n u . i cl<l) 11.. bee n . b.>\" , t o ba
hI ,My o. tl "", . Cd Rot qu oc l<lro .. 0 . 2,5 , 6 ). Doll<e 0) h s rep<>r to d dec ro Oie d
r l\l oo" ..ei,'" and bud .c ti ..i~y in ItH b tr u t ed IOU . The otudiu ropono d
~rein were desilRe d t o f ur l l\e r 1nYe sri s .t l thO I r fl c to of Ite rb on q u .c I<S" "
and in p .r Uc u lor 1to .trlCto 0'" l)f o l hr ' ...... tb . 2 )r" h.- bud ..hb Htty,
.., d 3)no .. rbi,..,.,., &. .... tb _d <Ioo..... lo _n t .

Flold Em. i .. nt
Pie l d iu we.... ~""tod .... tloe _ .1",", 1'. .. i .. Lon l Ptond. Jle""., l ..... h .
~.b Ippl ied . t 0. 5. 1. 0 . 2. 0 and • • 0 Ihl A on Oc to be . 30. 1'7 0 t o ""
UAdl .tu rbed q u ae ", • • , . sod . Tro . r-eot . woro , p pl Led ulio l .... l l pl ot bi c yc l e
.p .. )Ot . >lMCb v ao colibr . .. d to de li"" . 30 Cp' usbS ,, _ ron .. d nltr OC'lO II
t 1le pr lIOlUro _reI . Pl Oto were 12 :r 20 f " " t ..,d ",ro ged i n • r ... doooi_ d
"_ I,, .. bloc\< del ien v it I> r .... . re pHc. tiou . '""" oo ll n~ 10 •• vi t I>
3 .45'; o 'can ic .. .. or .

Quoo l<l r. l. f o l i. r con t rol .. . . d. I. .. i~d by counti ng ""e number o f .1>001. pe r
12 . q u• • •• """ .. i n H "" ro ndo.l , _l ecUd l oc .ti on . i n .. oc:h pl o l . n.o n ...
c oun t. ~re ove • • ge d nod • • p • • • • • d 00 0 perc en l .. duc t i on in .~to ooep.r e d
10 llIe oon l r o l .

RI>h o""' . "Ore ool l ec " d r ro .. u o " pl ot by '."""vin ; o i l U~ oo i.! _ t .. rt . 1 ( . ....
"" . r .. 12 • ~ i n o "" . on t~. ou r h t e .n d 4 int~ .. d up . Thu e .. .. pl u .... . "
t r on . po r l . d t o th e l .bo r . to ry whe r e t he rb i~__ o we•• r ..... "" d fr o .. t h$ .0 11
"" d v .. ""d vit b to p V" e< . Hotur . r b ioo " .. wore .ep lro le d r ro. nl " .b h o .... .
o n 1.,, 1> .~i1n, d. .. . "*..." i oOOl". Oo n Siltl d of . 11 ""Ole pr od ut ed d urt " 1

1/ ....riuHuro l Fie l d IIoM .. " h IIep re untU 1Y• • _ .. d Ito•• c.. ..., . .. ..... Ch
I.oboor uo du . Sp ."" _ ... . Jle"" s ,.I ..... i • .
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t he 1971 gro wing 8~aSOn vbi l e t he mat ur e rhl zo~. const . ted of al l tho. e pro _
duced. 1n prev ious year.. Fr Mh " ei gh ts t or t he WO r b iz ome gI'O"l' " wer e
Yei gh e<l to th e o" er u t 0 . 1 gr ..... Rhizome . ..h i eh v er e 1n adva nc ed stag e. of
<le ea" vel' . di s caI'<led end Mt we i gh ed . A sch edul e of r hi 1Olll" ' !l.lIpl1 llg "Dd
eval uat i on dat es 1• • s fo llo " • •

~" - , Coun t s RhizoIDe Su1pl e
March " • •
Apr il aa • ,
~, 9 •
~, " , •
' nn' 7 •
'"nn " • •
''''' ia •
''''' ee • •,"<"', 9 •,"<"', " • •
&epte " ber ao • •
Octob er " • •

Laborator y Stud t ".
The via b ll itr o f ""t ur e rhizome. "" s detel'll t ned by cul t ur l "t! oDe bud r h i"""",
s ec t lo ns 10 "ga r W11"ll .. modtH cs tt on of t he ..8t_. dnc r i b e d by Jo hnMn and.
Buchhol h ( 3 , ~ ). One p lot \/id e "", ut h jau wer e u sed cODto.101 llg 1 5{l 00 o f
O.7;~ aga r . IlM zcmeo ver e out Into one bud . "" t 1oM ..pprox~tely 15 ... long
"nd ver e grouped a ccord i ng to th e i r ~l pos i t i on " t th r espe ct to t he spi c&l
8boo t 800 or th e rhi""", ,,. SUffici ent r hi zome "",t erid wu coll ec t ed f ro .. ea ch
plo t to allo w " random sel ect lon of s i x bud a f rom ea ch o f t be fi r st ~ ight

rh izome Mde s. Thi s ","" unt ed. t o a total o f 48 rht~o"", bud. per plot or 192
bid , I"' r tr eatmen t . The rhizo me sectio n. \fer e l e f t i n th e s gar f e r l~ days " t
" b i ch time th e buds ve r e ra too.d "" d t her v ta ble ( d iv e) o r "" nvla b le ( dea d ).
Shoot le ngth s ( ao l \fe r e d." "'...... ur ed. a t l~ ciaJ"a a "'" "" re =""id~red an i ""' i _
cater of bud. ac t 1v 1t :r o r dor mancy .

An aver ag e pe rcen t bud viabi l ity for all nod ea on mat ure r h i zo me va" det er _
lIl1ned fo r "" ch tr ea tme nt . Thia pe rc en tag e woo .. u lt i p l1 ed by t he <>err e s pond 
ing fr es h vei ght o r "",tur e r h i .., ... to give t he " e 1<l;h t o f v i ab l e mat ur e r h i zome.
Th e totd veigh t o f 0... rhh o"", . va o <>ena i der ed viA b le ai ooe gr eater t llon ~
of al l bud o te s t ed r egard l e•• of trea tment " ere f ound to be v i abl e .

Re sul t s and Discus si on

Foll ar Cont ro l
Qu>lckgraso fo lar <>entre l dur i ng 1971 i a ]>res ent e d in fi gur e 1. All do . a ges
o f Kerb r e sul ted in neor l :r comple~ control through early Apri l , 197 1 . The
f i r st ev i de nce of fol lar r egrovt h " aa ae en On Apri l 22 at t he 0 . 5 l b j A do. ag e .
On May 9 , qua ckgr a aa r egro wt h va . det ec t ed io t he 1 . 0 I b j A t re ataeot vh i l e
si gni f i oa n t r egro vt h a t t he 2 . 0 a od 4. 0 1b do aoge a d i d DOt oCcur unt il July 12
a od Augus t 23, r es pe cti ve 1:r . Th e rate o f r egro vt h rr= t he 0 . 5 Ib j A t r eatlllen t
va . r ap i d t hrough J une. The decl in e i n foli ar co nt ro l th en p ro oeed ed s lo wly



..

,~.

1<.0 lb /"
2.0 III /A

1.0 a lA
0. 5 111;A

.- ..-..-.

•

Fi gur e 1. Per cent t oll .... co ll lro l of Q.uaoq ...... l'roII Kerb tr .. tMnh
' l'p11e4 Oil OCtober ~. 1970 .

4.....1"8 t.bI! . _ ., D1.bs. All ..,.,ele ... _ rate or r ecr-th oco urr-.l. U'ter
A"SWIt 2} tor &U t.rea_ nU . 011 OCtober 19, DeUl¥ ODe year U'te r t .... ~ ..t.
tIM --=""C" poorC4lat co ntro l of , boot sr-tJ> ..-. 1a.11l11r.- 10lHl0.5. 1 .0, 2 .0
dOl " .0 Ill/ A doaap ...... 0• •1 , n '1Id ~. "u pe<:U "' 17.

Rhi~ CoIlUO;
'!!Ie u>taJ. _ l.&M of q .. ckga&. rhb o_ rr.. tM coDt.tol tl uct_Ud ell. p tlJ'
dur~ ~ 1971 1P'O"1.<r&_ 0 . 011IIuch }l , all or t.be mt~ _ te r l.al pR -
M "t "'''''l eud or t lU"e r hl_ . producf:'d 1Jl ,......1.0... rear ' ( n. fi bi s 1) .
..... r bl..-e srovtb n ut det.e o!A<l 1n t ile .l prll 22 rill,.., ........ pl . _ lI>_
c reu e4 1n 'l.u.u,U t y v i t h ....cl> . ue c.. U ... sample . TboI VOt1,gbt of _l .... e ..1111"...,
Oil tile otlle r hallCl, de cr eas ed . t ....dily durl llll t ile 1I01l "ue to 10 .. t'l'QII decay .
On June 25, til e \/ei gh t of new r h to "",,, l="'Iu ce<l nea r ly 50';10of the to tal
vl ..ba rh l Z011lD ... tHht e nd b)' OCto be .. 19 CODtr1b"t e4 ne er l¥ ~ or t he to ta l
..e i ght . The ob . erved. new r b l lQ.e product io n v i t h t he concur re nt dIC"" " ill
.. ow e 1"111_ ""1glI t foll Q,,1ld th t Mae 5~..""",,1 pIlt tern of r b i ..,.., productto "
"'uc r1be:l b7 J'ollMo" ...., Bucbllo lh ( ~).

!tie total rb l~ wel.gb t ~ ... 11 t rft. Ud " l UI Kerb ..... "'~"......_ . 1l.gbt.1Jr
~ to t.he OODt.ra l . t. t.he f lrOl t _ pl l..Df; d.at.a ....pr4l.e .. of ""'nee {. ..



..
Tab l e 1). TIlls d"erea" " ""';y bav e he"u due to t he pr av en tion or nell rhh o,""
gro ..-th during th e late rau t Ollo ll i ng Kerb a w li cat ion " ad to early deeay <>r
oo:oJ" rhi~ lIlIt er lal d""" ged by t he tr eo.tment. A r api d d" erMa" 1" r h1wme
'-'e i gh t fr<>4 a U Kerb tr ea t<>ente o ee= r ed h etve en Mar ch }l ..Dd Apr il 22 . TIll"
118.$ due to acce le r at ed ro t ti "<!:<>f i njured "",tur e r hlzo"", . as t he so U ",.. rme<l .

The prod uction of nev rhi.ome s va" al ao re duced by Kerb . ~ 0.5 Ib / A rate of
Ke rb red uced ne w rh hOll " " e i gh t by 5C'/ton OCtober 19, One yea r ..rt er t nat"",n t
(s ee Tabl e 1) . A 1.0 I b/A Ker b do ''' '8e de~ed t he I nH l .. t l on Or!l ..... r hh o ",",
dev elo !D" nt approX1lll8tely one "",,,t h a lXl redu ced th e \/elght o f nell rbb. OIIl" p ro 
due t<! one year af' te r t r e atmen t by ~. The 2. 0 and 4 .0 I b/A Kerb doaagea de_
layed t he star t or neY rhl~e prod ucti on by t va "nd t hr ee ...,,, th_, r espec
t i ve ly , " DC!r educ od new..hb.= .. veigh ts by 90 and 9&f,one year ll.1'te r
tr eatllen t.

It 1& In t er e6 t1ng to note t hat i n t he t ..U, 0"" y~a:r ..rt~r t r " .. tIIleot , t il<>con_
t N l of q.....ckgr .. ... r hi.., ..e o y Kerb ...... much gre at er t hao t he cont N l of
to l iage . F"r "" ",,,pl e , t he 1.0 1b/ A rat " of Ker ll r u u1te<\ in ..0 ~ re<!uct l.cln
ot new r hha:oe we1gllt wlll1 e t lle t o l a r cont rol r ..... iniDll ...... onlJr 41~. Sin ce
t he ~"rity of qua ckgr " .... growt h i o th~ ..pring i .. f rom rhizo~. prod uce d t he

Tabl e L Fr " oh weight yield ot new a nd .... tur e qua ckgrQS' rh h,," u.
Fr~ ..h we l.ght or q.....ckgr u .. rhi~"",e. (wns / A)g

Kerb Rhizo,,", So.lo~l1!1il Dat e
llij , Maturi ty 3131 4/22 5/26 6 25 7/26 8m 9/20 10/ 19
0 Total 'I t . 5 .03 4.66 5 .78 6 .0 3 , .46 5·11 6.01 5 ·91

Viobl e mB. tur~ 4 .61 4. 21 4.00 ,. 04 '.06 1. 73 1.7 1 L08
Vi abl e new 0.00 o.os L.46 2 · 58 ' .99 3· 37 3.50 4. 16
Tot<ll vi abl e 4 .6 1 4.", 5.46 5 .62 , ."5 5. 10 5.2 1 5. 24,., Tot al lit . 4 .25 2 . 37 a.se ' .77 2.6 1 2 ·15 3·01 3· 19
Vi "ble .... t ure 2 .45 1 .28 1 . 19 L 07 0 .8 "1 0·11 '.66 0 ·52
Va lll e new ' .00 ' .04 0 . 52 >.08 1. 17 1 .50 L 68 2. 10
Total vl.abl~ 2 .45 L." 1 ·11 2 .1 5 ' .04 2 .21 ,." e.ee

LO Toh l 1ft . .." 2 ·9 2 2 .42 L 87 1 . 45 L." 1. 2 3 1. 57
Vi ..b 1e "",t ure L.68 0 .91 0 .76 0. 49 0. 42 o.jo 0. 23 0.'"
Via bl e """ 0 .00 0.00 0 .03 0 .21 0 .15 0 · 39 , .,.; 0 . 58
T<>h1 .,-i"b l e L 68 0 ·91 0 · 79 0 ·70 0 ·51 0 .69 0 . 59 c.ee

'. 0 Tot "l 1ft. 4 .48 2 .6 7 1. 81 L " 1 .33 '.77 0." 0.04
Vi ..bl e .... t ur e 0.06 0.'" ,.'" 0 .0 3 0 . 13 ' .07 c.oa o.ce
Viabl e ,", 'I ' .00 ' .00 ' .00 0. 03 0 .01 0 .17 0.1 3 0. 43
Tota l .,-i ..bl e 0.06 c.oe 0.'" 0.06 0.1 4 0 .24 0 .17 0 .4 1

4., Total 1ft. 4.68 ,." 1. 16 ,." 0 .5 8 0 . 42 0. 50 0."
Viable "",tur e 0 .05 0.0 1 0 .03 0 .0 1 0.0 1 0 . 01 0 . 01 0 . 01
Viab le onw '. 00 0.00 '.00 '.00 0 .0 1 0 .0 1 c.ra '.08
Tota l .,-Iabl e 0.05 0 .01 0. 03 0 .01 0. 02 0.0' 0· 13 , .",

:.!Val uu are an ..ver age c>f t our r eplic at ion . and "" .... conv erted to to ns / A
f re ..h we igh t tro .. gr ...... t r e Gh ve ight per 288 cub ic in che .. of ""i l .
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!'Iob1e 2. Peree llt ,.1abWt7 of _ t\lre qwc:ta..... rbh.,..., _ ... arf ..., U<! bJ
(" rt> awl t_ 00 O!:tober 30, 1970.

; '11abU1t7 o f Rb.l~ B<;d;i!
Saapa Date 'u' lQ<le Pl>.ltlo n

em" »>,. , e , , , ,
1

,
)br eb } l 0 .0 "'" " " ss sa ee " "0 .' 0 » " " " re " es

i .c 0 6 >1 " sc se se 6T
' .0 0 0 0 0 0 6 0 6
'. 0 0 0 0 0 0 0 • •

Apr il 22 0 .0 ss se ss roo ee " se ee
0.> 0 50 '0 " " 6T 6T 18
' 0 0 8 ie ia " se se se
a.o 0 0 0 0 0 0 0 n
' .0 0 0 0 0 0 • 0 0,.,,, 0.0 WO " se se ss " " "0 . ' 6 so 6T 18 18 8, " "'. 0 0 0 8 " ss " sa sa
a.c 0 0 0 0 0 6 6 II
' .0 0 0 0 0 • 0 • •,- " 0. 0 ss " " ee ee ee " "0.> II " 6T ra re " re ra
. 0 0 0 • " " " " se
' .0 0 0 0 0 0 6 0 II
' .0 0 0 0 0 0 0 • 8

Y '1~ ""Ff' ... "t U. _ r ~ bulb v!l1cb. VOl.... aU ... aDd el<Pl"".. e4 .. a
P"f"'""t o f t!M 0>1tU'01.

Table }. Rrfe "t of Kerb Oil _ ture rb.1.... blll1 .., t ht t:r.Y

Shoo t Le~ ( -.)
SU ple Dot " 1b/" Karb

( 1971) 0 0 .' ' .0

Mo.r "h ) ' '" ". 98
Apr il aa no sa ,.,., es is " sa,- "

, ia "..." es io " "'- ' " eo ee J1
ae...... "" " .. ,.
Geto b.er ., "

,. )6

y B<;d .... t.h lt 7 vu __ """- U Ur 1~ o f ab:>ot prod~ artar 1~ ....,... ,._.
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Ker b clo~"Se" or 0 . 5 , 1 .0 , 2 .0 , e m 4. 0 l b/ A " pplied 00 OCtober 30 , 1970
r Mul ted 1n excelle nt /0 11.= eon tr<>l or 'l.ua okgr a so t ile f o llo wi ng spri ng. One
yea r ar t .". tr eoot...ent th e .. ..e~e f ol1.&r co ntrol re .... l ni "l! fr OO!t he t our Ker b
t r ea t meoh vas 0\\ (0 . 5 lb ) , 47} ( 1. 0 Ib ), 731- (2. 0 lb ), a l>:!8Il1( 4 .0 l b) .
Ker b r1'lduced bo th th e v l eb i lltj' of .... t ure , hb" ",, " " I>l t h e p ro<luc t io o o f ne lt
1'/111010"" . Ker b also affecte 6 a cheng e 10 th e oormal dormancy cyol e of th e
llurv i vi ng ....t ur e rhl:o~ bud" . One year after t reat&e ot the percen t red uct io n
i n tota l viab l e r h i zome ( ..eBh "",1gbt ( nev pl"" .... ture) t ro .. the f our Ker b
t r eatment s va , 5~ (0 .5 1b) , 83~ (1 ,0 Ib) , 91'/. (2.0 lb ), eDd 98~ ( 4.0 l b).
Ker bs etr "" U venM ll i n red ue1 ng t he pro<!uctioo o f ""'" rblZ011leo or r en poten _
t i al of el imln8 t lng quackgr"" " t ro m Inte .te~ f i elds it Kerb 1. r eapp li ed 1n
th e "ecoM. year .

Li t er a tur e Cit ed

1 . Duke, W. B. 1970 . Rtfect . of RH_315on quackgr asa and alfa lf a . ?roc .
NEllCC 24:21 9 -223 .

2 . Duk~ , w. B. at>l J . F . I!ulIt . 1911 . Eft"ech of RH-3l5 On quacl<grua aDd
alf nlta . II . So11 R~nldua1 act i v i t y I n r~l.st 1on to quackgr au r egrowt h
p:>tent la 1. f'ro x . HEWCC 25 ; ~1 -308 .

1961. An I n v i t ro met ho<l.of eval u 
r hizome. of quackgr a. a (AgropY!?n

4.

J ohn, on , B. G. and K. P. Buohholt z .
at ing t he act ivity of bud. On t he
r~penn ) . W~ed. 9 :600-606.

J obn8o.., B. G. and K. P. Buchholtz.
vegeta tt ve budn On t he rhizomes of

19/5.2. The natural
quackgr aao. Weed.

do r ..... cyof
10;53-57 .

5 . Smi th , L. W., Pete r son , R. L. and R. F. BOr ton. 1971 . Effec t a of a
dt.ethylproI'l"Q'1b~nzamld~ h~rblold~ o n quaokgr o. , r hl w meti . \lee<!
50 1~nc~ 19 :174-177.

6 . no t e , K. L. snd J . M. Ssn born . 1970 .
r epen, ) In nlt nlt a by ~rb (RR-315) .

C¢ntr¢1 of quaokgr au reeeeeee
}'roo . lruo'CC 24 :227-23 1 .
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• PfU:t.Do:UJlf~

C. A. er-" IUId R. P . SvHtJl

Abstr~t.

':'tIree np"r~U vtth se.-.1oaUoa. tv<! " xpor l_ nU 00 n ...... r i ... &D~ t vo
t.r bl dde s o.--.. I I1&" llere eonduc ted 1" thol obouM l'i th SbeJl!>e'r<UP""""
(C" pa e lla b".u-n _ !J!!t.Q rh (L .) Medic .) . Ob rva ti oD. were mad" 1" the t hid
OJ! fl<>veri ng o.nd l e l"ll.1.....t1oe . ~rui"..t1o" " .. dr_ tlca U1 ln c .... ... ed (t...-
5 t o 9QJ) . vhen 0 .21 pot • •• tum nitr a t e va. us ed &. an imbi bi ng lel ution . All
or tile pllUlU tl """ red I n " 70-80 r gr ....nbOu.. WIder" 16 h,. pl>o\.O~r104 .
bovey"r . o ol y 10% or the pl ant. under 8 hr phot ope r i od had flower ed at 13 vk .
Temper at ure. bel ow 65 , t or 1 t o 4 vk enhance d fl """ ,. lnt t iatlo n a. o~p.red

t o tho •• gro~ " t 65-15 ' . About 90%of the ahepher d. pur l .. pl an t . ve ,." ki ll ed
In .~nhou.e herblel~ t rl&1s by U$lng i sopro pyl m-ch l orocarban l l" t " (CI rc),
e r H , K-d1Lllyl-2_thloroatet~lde (CVAA), Or by l he tva combi~4 vhen ... 11
cheat c &!~ " sed . t 6 I ll/ A pre~rgent. . PoeT contro l " u Obt ai ned vl i b
• •• •• - trl fI~ro-2 . 6-dinl tro-J . J -d1 ptvpy I _p- to l ui di ne (t r i flu ralin) .t 1 Ib
Inc:<lrpDn t ed . 2 .4-di chl orop lM,,¥I p- nl t ropb efQ'1 nller {nlttvfen) at 10 lb peat .
nr aol at $5 spa pea t . Uld CllM at 6 Ib po.t_fl" "' "

In t ile p.. .n t ~'. arover . , ~,""dOD "001< IOtld _ ' p'.d al b u
U ft repo.rt.ed U.. .t ~ploarda_ b... be<:.- Ul i nc i lll; Pi"Obl_ I.. .....ptabh
cro p' . n..se ",por ta haft c ... rran '""" in 14al71LDd. Yir cl nia. Ilala v&rt .
lie ... J'I"K7 . '~ Jort .., d CalH o", ia .

Lit tl e h _ about tile c<atpet itlft &bil1t1 •• of .lIepbe rda pur ae. For
tb h re aoon... .nudJ' ...... ......tart ucn to obt ai n Inf O..... tioo ea.pba.oldlll; t ba
,c olDJJ &0<1.li fe ~cl. o t t he weed .

Lit tl e Inf nrmat i on CUl be f ouod in t he I l t er a t ur c OD t hl. pe.t exoept to r
taxanc ml o de. erlp t l ona in "".t weed i denti t i ca t i oD book. . Shepher d, pur ae hn.
baan i ncl uded i n . oae •• ed le~inat io n at udi ea and rec ent l y . it he . otta n ~en

Inol udod in herb l oi de t ri al. . "0 In to rmat i on v• • t ound On exper laa nt . oonea m i DI
t he f l over i ng habit. or . hepherd spur •• .

!I Tb.h ", se arc h ..... suppone d b)' .. y .... t t reD tbe Ford founda t.1on.
Y rape r ., . 633 of tlMt llapu1..Dent or Ve.-ta bla Crop. , 00"", 11 Unlv. r&1t,. .

Itba<oa• ..,... Yorl<. 1~50 .

11 lIe .. arc b "'. Ist ....t LDd Prot ... .., r , ... . paocth. l.¥.
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'hobl .. 1. Eftec h o r <lltre ...... t """ee:>tnUoae of pot_ull ... ,,It ....t.e 011d ••

""nd .... uo o o r ebopbe""' apurn .....s• •t 10-8 5 r under 16 IlJ' of lIebt .

,.,.,.
6.,.

Tap vatu
Dh t i ll ed. vat e ..
0 . 11 pot as al u. nltr et e
o.n pot . n ila oit ra t.
0 . 51 potas.l~ "l t rat e

J Ge.... ll1&t i"",,
es

"..

UDder 16 he o f 11811', .boe
",. oaly r~rl"41 und er

The "x~t e rre " t of pot ••• l um nlt r e t . On t bt senaination of ehepherd apur ••
1. net known. Tool e end Go• • (6) repo r t ed ... lall&r r eopone.. of I r. . . .." to
pot as al um ni tr at .. ~d.r th e l &meCQndltl oos , but of re r " no expl e..a tl on to r t be
in"r"a • • I n 1.~ln.t l on. ~ayer and Pol J&koff-H ayber (3 ) ot et eo th . t pot. lli um
ni tr at e yoe .. subal l eut . t or t he er fe ct . or l i cht , hovever , our .x~rl~n t

dea¢n ltret ed .. a l anl tic ant r esponse of ehepherd opurs .. to pot e•• l um nl tr e t e In
t lle pre s en ce of H l/l e. Croe ke r (1 ) foun o .. d.. tlnlU inc r ....... In aenol o"U eo
or ..bout 80J wi t h ehepbe rd l pur s . vb" .. tbe . eed ea.t v as bro ke ... ?hi. auac •• t o
tnt pot&s d .. n it rat e . Isht a ne e t tlla ' eed eo .. t of ohe pherdopu roe .

Pbo tope rl04 MId 'lover1q

111t he field, abe pbe r¢o purs ........ nover1l11'"b7 u•• nnt of Ila¥, whell tile
pl>oto l"' rl 04 _ J uat ..-cbed 1~ hr, IIIIId 'Cu. III .Id~uly >.r.:eII t be pbotope .. l 04
...... about 15 U. '1'1>101.0<1to an ""p u1aeot vl Ul 1~. s bor t . aad _ 1.. da:T
le lll'th. to 1.l>Yes U5"t. t.M .f f. eh o r pl>otope .. l04 oa nove rtlll"

Pl anu ver e nan.ed J uly n . 1911 III 5 Iadl . t J' ....~ pon 10 a 700-80 P
l""'ol><>wI;e """- .r "",turo.1 111M. Afte r 2 VI< ( AU&Ut 6 ) , ~ planu ...... "l"'"Uy
d 1v 1dod '""'''1\ 16, oa t uro.l , Nl<I 8 hr ~l"'lft"• • 'l\fO "" .oks ht er ( Auau- t 2'0).
half o f the plan U under 10"4 u ya "" re ..,..ed to lI!Iort <!JQ's and rl"" ",r .. .
Ala o , 20 pl""t o rro. t he n aturo..l .a;yle Olltb ",re pl."ed un de r 10 "4 d...,.o , Nl<I2'O
under s ho rt do,)'O. Lo"l do,)" " . r e p ro ylded by .uppl ..... ntal I1 lll t f~ four
8 ft , 215 " at t , VHO, cool Yhlte 11ght . rro. 6 AMun til 10 PM. Shor t d~o

v er e ateo~pl l shed by "o ve r i ng t h e bench v l t h bl."k oh &de cl ot h frQm 4 PMunt i l
8 AM. The n Mu r o.l d ..,. b n&t h In It h at .. , lIev Yo r k VAO 1" . 7 hr on J uly 23 ",,<I
10.7 hr 0 0 Oct ob,.r 23 . Tho c rl t or l .. e ot ..bllo h.d f o r r l ove r 1111 v .. , app' ..re.nce
o f vb lte po te.l '. Ob. e r va tio ns v e ,.. r e oo .. <I,d d.lly .

SM pbe rdapune Is a 1""1 -d&J' plant (To.bl e 2) .
lol tl o.l noverll11' oec ur ..-d rro. ~ 1/2 to 7 _1<0.
t.be 8 hr pl>otoperl04 II .., e.f'te r 9 v".. .

'!he _ ..~t ..... " er ,.l ed fo r 13 vIt aDd at tllst t 1Ae o~ lOS o f .he
planu Ilrlder sbe 1"t ..,. . lid no",,~ . !'b:>a . p l .." U n.ned unde .. 10 111'4aTs sn<I.
DO""" to sl><>1"t u,y .... ... ~lqed. about 5 01&7' 10 n ove r l lll .. ~ to ~
lI%ld c~111""'" 100C ~s.:r. . Plan ts start.04 lIIIoCkr elH>1"t ds,ys "'d ..,..ed to 10 "6
dq l~ to "6 d&. lat~. 10 fl o"" .. l "" t llml t -' \lOde.. co od owus 1""1 ..,. • •
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Tabl e 2. E~rect of phot operiod On flo wer i ng o f shepher d. pur s" plan t. a t 10~80

F. Treatment. beg~ with 14 day old .e e~lng. th at ha d be en gr own
under a 14 hr photoper io d.

"~. A f1; er Beginn ing " Tr e&tlIIents
Fllot oP<!rio<!. Hours " cs 16 " 16 66 16• , , ,

" 0 66 ' '''nat " 0 " as " " rs rs
6 0 0 , 6 ia aa ra

, .,.16 t hen 8 0 " M '"0,...na t t hen 8 0 00 66 es es es es, ...oat th en 16 0 00 ss " 00 00 00,...8 t he n 16 0 , " "' sa ''''
a Nat ur al ds.yl eng th ,"'"23 "a. 14 3/4 " . M' OCtobe r 23 wa. 10 3/ L br • •

T" '"P"ra t ure M' Tlover l ns

Fr om fi el d ob serva tion . of she pher d_pur a., i n It haca , t her e a ppear ed t o be
• f lo wering r eopool e to ool d temper at ure . For exempl e , by t he r i r l t o f Hs¥,
plan t. ve r e tl o" " ri lll:! p r<>fu s e l.y . From t h i s knov l ed.ge, an experi ment .......
de s I gned v i t h • r ang e in init ial t emperatur e tre&t~ent fr~ 35 t o 75 F to r
periods or 1 t o • wk .

Mater ial s an d Metho d.

On Septe mbe r 10 , 1911, lee d. ve r e . own in 4 1/ 2 I nch pl a s t i. pot . an d
pl aoed i n a 70-~ F greenhoas~ to germl nete. Thre e days la t er th~ wer e ~oved

Into gr owth ohamber . . A l ev lig ht Int en si ty wa s req uir ed in ord er t o ~lotsi n

th~ low~r tempera t ur e . . For t hi s r eas on , a s t anda r d o f 200 fo ot candl~ . wa .
~ept 10 al l c hanbe r . and the phot operi od va . 16 hr. A1ternBt~ ni ght-d ay
temp~r etur~. were s~t in four se parat e oh~ber s BS follo w. : 35-4 5 r , 45- 55 r ,
55- 65 F en d 65-7 5 r . T~n pl ants w~r~ .el~ o ted rand omly af te r 1 , 2 , 3 nod 4
wk int erv~. , and pl aced i n a 70- 80 F gr eenhou. e &lao vi th a 16 hr phot oper i od .

The cr i t eri on f or f l ower ing wa . vi. i ble whi t e petal . . Flower i ng wa s
obs~rv~d for 60 day . a rt er see di ng .

ExpO.ur~ of pl ant. to tempe r at ur e. be l ow 65 r for 1 to 4 ~ ha s t ened
fl ower i ng a . oppO.~d t o tho.~ grown st 65-75 F (Table 3 ) . The 45- 55 F treat~ent

s e~ed opt~ for enh .nc~nt of fl ower ing A d~ c rea.~ i n floweri ng oc cur r ed
when plan t s wer e kept et 35-4 5 F for mor~ t han 2 wk . Thi . was probab ly t he
r~.ult of . l ow growth et th~ . c low t CJ:lper at ur co .
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Tabl e 3 . Pe rce " t q. o f p.l&.ll t. n.o..., ri ng 60 <loI;r•• ne r ..,.,.u ng v ile " I """" at

70-80 r n>UovlllC u po ...... ~ 10u0 t spe ... t ........ t o:' pe r iod . o f
1 to 2<1<b,,-a. Pla.ata "" "" .P nd t.d Itt 10-&) " r "r UIAe 4aTo.

7ape nt ...... J)J.raUon o r l::!p<!-u re
"i l!lt =<ly J <lfe " '1'" " ' l" " ....•

35-. 5 r " '" rc 0
· 5-55 p 10 '00 10 "55-65 r " 10 " 80
65-75 p 00 rc rc 0

~e opon.e to Herbic i de.

Onlonl and eebba; e v.~ t he "oJ " r crop . vhe..e ehepherd npu... . va. repo r te d
t o ~ It pro bl e" . On t hi . b• • I I , tvo erper~nt. ver e e. t up 1n t he sr , .abQ" • •
to ltK&al ne t he r •• pon •• of ehepherde pure . t o e.lec ttve he rb i c i de. ~~ on t ile ••
crop . . The H q" i d con eentra te f cl'IIUl etioo o f hoproprl ...., !l.loroearban lla t .
(ClPC) a nd B , II-d.i allJ" l - 2-c:b loroAe etWll d e (CIlM) ..,4 tile eooul l l f le U. ro " lIuh tio n
o f . . .. . . - t r l rl uo ro-2 , 6- d.1n l t ...... S , II-d. l p ropr l - p. t o l " i db .. (t rirl ....a.lln) and.
e-eceee- e-u .., t I>¥1-2 -prCIP7IlJ' l) "" .t&I>l11 d. (ba .... , " , and ebot50J ven able
po~r tO I"lllof 2 . . ...<I1 e1llo rop/>efQ' l P-<L1tropb ""3'l aU"n (al tro t " ,,) _ re woed .

~ t l rs t .~rlaeD t vaa .~ oa~t 2/1;. 1911 , &ad the t olll>V-up
expe r1ae nt \/h ie !> ao.i tt.e<l t he pa . t ..- r p"" e t reet.ze nn vu n ar t e<l 0 0 Se pUcl be r
17 . 1971. See4. \Ierfl pl_!It ~ l"" h . tyror_ pan . vat ~re<l. . tbea 1p.ATe4
v i t!> the bet'bid~. "dill .. tl nd na nh . -oY1lll1 bel t ~,.,.,.~ r ..t .. tow ~_
o r 5~ P"" 'PM pan .... roe plac:ed in .. 10.85 ., ..... ..-... "" til elate vu t ak e n
• _. la ter .

eo.... tet. ac y v ... lack1 ", i n tbe ute t'J'CII eYe'7 treetatat . 0Dl¥ panlble
1Rl1lc ..ti oa . or cDDtI"Ol eOlWl. be aed.~ ac c=ete!J' . Rt .1t . "" roe b-...., on .hnd
cOIIau . but the se .... d .., fr<lIl pa t to po t v it h i n the t .... t.1Iellt . C!l'C ancl
CDAA~one ..nd i ll cc.bl natlon vh~n eae h v ... "led ..t 6 I b/ A preeze r , .n c. , ..ye
n th t ae to "7 . bu~ ac t .,.,. pJ.e h co nt rol. !'on apl'lIea Uo n of 6 I b or CDAA.
10 1b ot nl ~I"O t~n o r 55 5P' ot var . o l i nl ~i &1!J' inJur . d th~ plan t . vb e" . p rayed
.~ ~he 6 ~o 8 l e. t . t .. . . bu~ t bey r ecov er ed v i t h i n 3 wk . B&.~i . . ..t 3 11>
pree~eritnCt h-a . n I nde ti ni t . e t t t c t on th • • • • dl l ., l .

Or ee nhou te e .... en 104 ot h . r bicl d.1 On .h.pherd lpure~ v •• ccap l i eat ed I>y
a c~l>i na' loo of I r .-. gu l ar s . rmln .. t i o" end the vat . r i ng proc ed u re " . ed.
SMpherdl J'",lr' • • ted ..... t I>a bpt ve:ry .,let \.0 ' In ... '' I n t he' ...... nl>O""".
The UIlUsu.o.l1:J' la .... ""1 ot va te r n_oed h l1b1:J' nepo n. l bl . tor tile
v i d . n"", .""ticn v i t M n taen t . A " tv proc"'ur . to r Red C.rm.l.natioa
I ••••• o tial to s c re en h. rblcid • • on . be pOerde pur . e I n tbe greenhous e . 'i"ld
trial ...... al"" needed beto .... ~te "" ... 1u.eion. c .... "" dra vo .
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~ . s . Covt . Pr in t i ng Of f i ce, Wosh ing t on , P.C. 463 p.

8. Wal t er , H. 1963. [On t he ni t rog en requ1re~ntn of ~eed. of ar ab le la nd
and ~a. t e pl ac e . ]. (Paper r ead a t ) 5 Dtsch Arbe lt sbeop rechung u~er '

Fragen der Unkrau tblo l Ogi e u_bekazpfUng , Hohenhei~ , {G] [Bot ! n¥t,
Hohenhe i m, W. Ge~ . ] (Weed Ab.tr . 12 : 547 ).
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S-6 176, A NEWHERBICI DE FOR CORN

R. A. Schwar t zbock , J . W. Pul l en
E. 1\. Cczan Y

"Puln,,- "· Ca f o rmu la ud , emol . lfi. hle con co ntraU .. btun conta l nI "lj
3/ 4 Ib/i &1 of cypr aa io & plu s 4 Ib /a a l of " t hi ole "chomat ") i s a new
he rbi c i de combi nati on di . cove red and deveLoped by Culf Hesearch 6 Development
Co. fo r pr e-p l ant i ncor porate d weed con tr a l in cot n . This . l a cuta h. a
bee n c u r ed under t ho cod e DUlOb o. o f 8-6116 .

MoSt br oadle at and gr aasy woed . commOn to t or n fla ld. a t . ouac ept i bl .
t o 5-61 76 wit h th e ~c.pci on of per eo ni al waed s which "sual ly at e DOt
H lle d .

Replic ated . .. . 11 pl ot f l . 1d t e.t . wer e conduc t ed in 9 l oca t i ons In
1970 ".ing d iffero nt r a t i oa of th e component s . Exc ol l ent control of Doot
pr obl em .pocl • • wa . obta ined ua I"lj th e r a t io 3/4 lb . pl u. 4 l b . act iv e of
t he tr ia~ine and thio l e arb~ te component , r. sp .c t i vely. In 1971 1/ 4 t o 1/2
a cr e .l~ e t ea t a we r e a pplie d ue ing fa~er equ ipmen t fOt port ions of a ll th e
te st. . Resu lts of t he se t ea t s condu cted on 19 di f f er ent 00 11 t ype s io 7
e t s t e. ehow04 gra so and weed contro l to b. equa l t o or be t t er than exietiog
pr a-~ergeoc e ~ter ia le on any parti cul ar s oi l typ e . Yields t a ken fr om th e
f i eld pl ots aod enalY~ed etati s tie a lly showed ehe same t ype of ree~lt • .

50=e of t he .er e di fficu l t t o kill ~eed s e nd geao s. o co nt rol led by 5- 6176
i ncl ude s h. t e er ca ne Sor hue bico l or ) , fell p. ni t um PsnicUD dl c hot om1fl or um) ,
ve l vet l ea f Abutil on t h. n hraet i and .crning gl ory I cae a s . ). Th• • e .r e
i n add ition to common annua l broa dle ave . and gr •• • •• .

*Trad .. ar k of C~lf 01 1 Corp ot etion

! / Cul f a eeearch & o. ve lopmeot Company, 9G09 Was t 67th Stre e t , Mer r i om, Kansa e .
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D. D. lai rd &Dd G. '0 Beg n'

IntroducU,oIl

Qlta<:k&ru.(Agz:opPOn nye ... . L. l 1. pnm-1ll..1¥ .-.eocntzed.. o ne Ot' Ute
viU l,r 'P rn4 nwd"".llerbloc."".. perenn1eJ. ..-. ill tile t.eoopuat ..... ....

!he ~.,.t1on of new~... potential lI..- b1,, 101... 18 laO .... e"'-PU".t.-l.
vi th h. r b&<:eo'Id peronn1&l.1 tb "" vi t h~ .... e<to .. the _ t 1apor1.&nt part
( m l W!H ) 18 not r e&d11¥ &ce.u1hl" to per lod.1c .-. &1uatl on . F\u-t.h • .., .... , •
rhlZ011l1tv:lll ~h.v. i n .. <tifro ....ntial u.nner t o u rio "" env1 ro .-nt eJ. &nil.
Il.gro JX>lO!" (o""e. . n.UI, le.boro.tor y &nil. f1 &1d. ....alu. tio n. = at 11JIo.ll.U re
&li ty and. t he reo uJ.t1 ng I n1'o......U on ohOul d ....n eet ......1'0""". expec t ed uncler
,.t .... &1 _ p:ro.ctl cIJ. condi tio"," .

Membarl of .. new harbld<UJ. d .... . kno"" til e !!-{pho libo~thyl)g4tc l "'•
....... eJrt enlliv e1,y ....&1... ted on quaekgr ot ll.,. h... t.,,-.. pe r _ l ab , and
annual. ....e<tI . seJ.ected ~.tiona vi tll -:phaaia on qua<:q.-.. . ..... P<"Nent •
... 11,.-..1" fo r the _.od.l._..J. t o! H-("pbo.-t.ll¥l)~ (_-ok~)

&Dd til e "no-(~a.1... ) .. J.t or j-(pbo.~t!lJ'l)o.rc:1De <_-01068).
"'e (o..-r cc:.poutd _ t o-.l&t .-i .. - .. 2 lb /U. S . l&l .... t u .olutal e c:oncen
t .....t .. &Dd t he a t w r~ ... .. 5 1I1/11.S. , al "'Iter aol.ubJ." eooc~ .. u.
bo1.h upreued. .. ! ·(!'b<>'pbo...- Ul,yl)s1J'<:1.nu oa ... Ole bu 1. . '!he eMmu..,.
&Dd l ene ral pr opuUu -... preaem.od a t the 19'Tl IIDrth C..,.~ral 'oI...t eo.rt, f1>1
Q:lftte r """ e ( 1) .

"-obe n ot t.lIlt ..... berb1dd&1 d ... ~It tDWl4 \.D 1>11no-..t> l e l d&1 wtl" ap..
pll-.:l \.D mineral aolli a~ no.-l Ulle ute.. !b q .... s.......-.ll¥ tlDD8e1M:-
the uc e pt Vben appll-.:l on a d1ree~iolllt.l buia ln aneb a aaN>I!r t.o avold
tbll .... e... ~Dt.. Sud! a di rec t io nal applic aU on provide. a vide 11:1" or
.el ec U Yity tbr Cf1>PItwi th wooeI,y n ... . Contro l o r _ broadl ltat and nar
rowl.e&t pe .... nn1&l.>I~ lllId erground propagulu 1. ,""hl ....<"<I.. A widlt r*"61t
o r ann ual. " 1!fldJI 1. rIt&d1lY eontroll ed at l<>w rate • .

Method. o.nd Mah rh J..

r1eld t u ta 0 11 <In..:kKr .. . ""re el t abU . hed. <1Url,,& t he rall atld. Ipr l 1l&.. ... 0".

w en t he gn u ....... n goroully gro wi "ll . Pl oh were 200 . <1. !'t. o.nd "" re r ep 
U ca ted thr u t~. . Treat_nt. ln th e rall (Sept_ be r) "" r e -t il by ultl"6
an aque<>ua. pr Ol¥vol .... e r )lo~ w il e a vo1_ or }O gpa nl ed. ror
ap r lJ1ll ( AprU and MIty) appll cat1o". . A .","" l U., ...... r""t ant uatd at a
.,o"" t ra U on <Ii 10 al IIJ./L 10 t he vo1.ulIe .p~ed. Tl.J.1.oge perto ...e4
i n W1 1o and Pe_yl"llII1a wi th a di . k "" 11 11 l n """ fo rk a pl<:nt "e ed .
Tl.J.1.og. 10 1ttIt-.1. ...... ..:ee.pUMed wiUl a rot.&ry cuJ.U _to r . Ioa _ nt
or t1rit y ..... -. u ..-.r1 ..... lnt • ....u. by ri lual1J' r at1nc I,u b ldd al reo
.po with .. sc ale o r 0 to 100 (100 l nd1eat 1nll ...-plet e <:om rol).



.m

'rTe..tmen U <l.uril\!! t all or opr 1ns prod uc ed ert"""""l¥ tUgb uni t .c U v1ty i n
1t1o.1.1.1' ..t " ne to t our .., ntlul an".. appli ca tion ( 'tab le 1). Eithe .. tall Or
epn "f! app ll cul ona p:'Ort decl .. 1• ..,.1. o f c:ont.ro l ""-t ell auho t.anU al..1J' ......
.... ed quoo::kp'u; a ..... -.. .... deterrent. to .."""u dW . "I'OP pro4ue U O<l. Ila1n 
tall ab<lrU.7 attar . ppll eat. i on e ... rel:I><::' o'-"'>at the _....u" excellent;
peTr",...".,. ,,__ 011~. t..- 1.... 1" tbcl t all . SUCh __ u.. o=ua
. t u.. au.lpb lo<:. U OIl.

VarlOUI d",ree e of res .-th ......... ppo.re nt uYen D>"t h . att er !'all awll ea 
t 10n indio atins t he po". i bl, d, . l r ..bl 11t y of "~pl1"..t l on in bot h t all a4d
.p ri ng . t'o .. till appl1"aU onl up to 2 1b{A ve r e generall,y r eq uir ed. re r
aaxhum ."Uvity and .o re th atl tM_ """",wrt did "" t odd. to the "" Uv U ,. i n
aJl,I' appred llbl . -m.

In Lbe . pr1 "11:2 1b/ A prarl.decI. _a .. m "" nt rol ro r .. period ""'...s11l(l !'ow'
.. M ba . !Ill reanl t. tor tall ;w.a I PI"1JlC appll .. . u ....~....... to4nI>
tae a ",", r . pr1l!8 appll ... t io .. u.o- . -"U. 1Jl t.e IU reported el._re .
tile adYUlt.ap of f all p1Ju aPrtDa appUea ti oltl ..... .... t nJ«'&l .... untU .-.p1 d
r es .ne U on~ under h ..... ... bl. t&ll conditi o'" ( 1) . In u' e a:q>er!-
-. nts po rt ed. 10 or.,bl , 1 , th e "api d. reg ene r aUon pro<:eu had ",, 1; OOlmMMe4
at th e time of th e 1&It eval ua ti cn .

Ti llagt, i n t he rau . t h ree VHU artn t ..... _. _ rIC COBalat ..nt. -.l cr
lapK t c n u.. cont rol ob&. rv ad dllT1l1ll UI.. .". bo:eq .... nt 12 D>nthl .

A .... ri •• ot t ... u ..... ... tahU llbed to <:hflnc te ri .... U>e~t ot -..1 """
cultural _ ..1OY1.....-taJ. lnnu ......... on thfl be rbi c l<1&l perl o"*""e ot Ulc
!-{~ -thyl )&1¥<:1ne.oon quae 1<gr.... .

Stllge of gl"CVtb h CRfl f ""tcr t ha t h... cona 1derab l .. 1nfl u enc .. on th e peat·
"",..rge nc. ac U vi tT o f th en nev he rb1eid .... lIh ..n appli ed early i n t he
Iprl llll t o )'OIl Jll!; _ <111"6pLante I n t he 1- 1/2 to 2 leaf I t llge i n Ule rill<!
at st . Char I ... , MlI ..... ri , ult laflt. act1rt t;r ...... I e.. than vbltll . pplied. la _
tflr t..c planu barln« tour o r D>re I_ v... A t t- 1&I-e o f obou t tour to
.u __ arte r trea_ ...... ~red to obfleron! _""w. activitT vi Ul
&l..l ..ta,g.. . I n ..bU.&r expert-ct_ , .pU t .ppli c.t to ( t .... -u tntflr -
Y1tJ..I)"" 1.4ht1¥ .,re etrect l_ on Ul e """nger ..tfllt of IJI'O"th tbfln
on UI.. ., -at ...... atfl4fl& _ tJoh ...... _t m d._ afte r IIbout _b: D>ntM .

'Ib .. t 1Jlle ct t1 11&il:e ( vi tb a Itotoc ul t tva tOr &t • t cu r - l nch d.epl.b) artu ap 
p11c&t 10n ...... an 1loport an t t""t or i n t he ult 1lnato activity o t thto t rllll&_
l oc at ed h.r bl e1de ( 1&1:11.. 2). 1'111"«e t b...... d.ayo: artu applle. tion reduced
ac ti n ty ... <114t1llfllt'l at e .... .... k ... &1:1""" in th o Hi .. ourl t ,,"t. _ .
ev er, 1t h rlCt ll kfl1¥ Uult the reduct ion I n activit T obo:erv . vitb the
t .... _ t.hnoo _ II: t1 11"«e 1lrl. 1IrvIll. h 1J.&n1t1 eant . In the IIh eo Bain teat
tUla6 . a t T. 1" o r 21 4.o.:Jaafte r t..-_ <lid nut _ t ..r1al.lJ' _. tile
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Table 2 . Infiuen ce of time of t~e on ultima t e her bi cidal
"",tin t)' of an N-( ph oapbo nomethy l glyc l "" on qu"" kgr ....

1n t ile apri llll

Interval. be - Cont ro l (1 1-Avg 2 Repli cations
tvee n appll _ St . f" lU'lU . Mo. Monroe, W18e.

MON- c468 ca U on and J une oee • '''''' ~,.

Ib/A till y .. 1 WAT 27 WAT II ~, ~ ~,

4 N<>ti llage 96 st
a 99 77 " 96
4 " 60 ee 80

4 ,"'" " "a 54 io
4 47 tc

4 , "'" 94 "e 50 " sa 90
4 46 ao 77 as
4 14 d"¥'l 90 77
a 86 sc 90 "4 ee " 80 8,

4 21 dA;y& se 99, rs 68 " 90
4 " " 80 as

"wAr . t 1o:le1n >leeks art er t rea tment at Whioh e. tima t e of ~

eontroJ. '"'" r ecord od .

'"
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Tolble ,. Infi uenc e of dilu " nt volUlllll on pos t _rg .."' '''' herMclcl&J.
activi ty of Kllf-olI68 on quac:kgras a 1n the .p ri ng

Vol1J»e Cont ro l ( :' ) 1
,~- ""nrc " , Wla c . NewI>\ll'f!;,Pll..

",, ' , WAro II WAT 22 lolA'!' , WA'!' 12 II...T

sc so " 6> ai 70

'" " 88 89 " 87

70 " 86 87 sa 86

'Avg of 11 ....t ... (2, 1-1/2 , 1, 1/ 2 lb/Al and , .."pUC"U OM

"SUrfaetant ""neent ....t1 on const ....t at 10 SI L 1n th .. fi ruLl
spr ay vol""'''

"1M'!' • t1llle 1n weeks alter t r eat _nt at \Il>lch " et u... t e of :'
cont r ol vu recorded
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CONtROL or QUACl\lJRASS SOD BY
3 ,5 -DICHLORO_N_( 1 , 1 .DDlETHYL.? 7PROPYJIYL) BEN7.AMID1:

K . L. Vb t ell

I nt rodnc U " n

The n. r b l ei de 3 , 5 -d l chloro -N -( 1 , 1 -d imethyl -~-propynyl) b" n zam lde (Ker b R)
cQntrol~ q~ckgras~ (AgrOpyroD r epen&) and ot her peren nia l gra'$" . eff ec tiv e_
ly " he n ..ppU ed 1n the t all (Duke 1910 , Vi ot e !lnd &Inbor n 1970) . Duke o.nd
Hunt (1 911 ) . ho ved b y b io as sa y tl>e.t he rb lc id&l ac t iv it y of t he co mpound d 18 _
s ppe ar. from t he &011 over v i nt". f'rolI a f all app li cat Ion . Yib, et d ( 1970)
r epo r ted th e c hemi ca l ~echani sm by ..hi eh t h i . co~pound deg r&de. in t he . o i l .

The ef f ectiven es s f rom & f a l l "ppl ica t lc o and t he i nact i vat io n i n the so i l
over Yi nt "r Dre pro per t i e s or Kerb t hat should per~l t it to be u~ed i n t he
fa l l to t r e e s f i eld of Qua ckgr e l . tor ~nting, th e f ollo wing spr i ng, cro ps
tha t may not he to u, r ant "DOugh t or "" le ct 1ve ""ntro !.

A sod " r quackgr ao$ vas estab l is hed 1n J u ly 197 0 by . pr eadl QE r h l .ome . on a
neorly ploved f l eld and 1.IrD.ed 1at e ly d1 s ki ng .. nd irr tg .. t1 QE. In sep temb er
2 , 4 _D "" . u s ed to r """, v e d l co t " e ed • • On Octo ber 1 , " hen ne" gro ..-th " a s
'beg 1nn1ng to dev e lo p , t he Cl&ture gra .. "" s ""'"ed to abo ut 5 i nch ... . The
p"pulat 1<>n" ea pr e<lo:o.i "" t e1y q .....ckgr a u but i ncl uded . "",e Ken t Ucky b1uegr .. u ,
{Poa pr a t en_1. J, timo thy ( Ph l eum pr . t ens i . ) and t a ll f ea c ue , ( Feat uc e
el e ti or) .

Ker b t r ea tme n t . wer e 1. 0 "nd 2 . 0 I b per a cr e app 11ed on OCtob er 14, 197 0 and
Q sp l i t a pp li catl on o f 1 . 0 I b on OCto be r 14, 1970 p l u . 1 . 0 I b o a Apri l 20 ,
1911- The f i e ld va " ro tot 1l 1ed on loL>y7 , 1971 .

Ker b t r ea tce nt. wer e mal n p lo t o i n a s pI lt plot de s i gn . The oUb _pl o t tr ea t_
. e nt . are l i st ed i n Tab l e 1 . Oat , and alfa lf a wer e eown to gethe r i n plo t, 8

Tab l e 1

Herbici de

SUb - plo t t ...... tolento a nd crop • .

Lb a i ! A Applicat i on Dat e App li ed Cro p Variet y

"'"Tr i fl un l1 n
Trlfl ur a l1 n
At r u in e
Ala chl o r
2 , 4 _DB

4 . 0 Inco r p" rnted May 7, 197 1
0 . 15 I nco r p" r a t e<l May 1, 1971
0 . 75 1nCQr p" ra t ed May 1, 197 1
2 . 0 Pre emer genc e Mo.y 19. 1971
2 . 0 Pr ee "" rg ene e May 19 , 1971
1 . 5 Po ,teme r genc e J un e 11, 1971

Potatoea
Tomatoes
Cabbag e
~<O

Soybe.. ""
~b

Al1"alf a

Kote.h<l.in
Marglo be
Gold e n Acr e
1nd 654
Ke nt
Clt nt1"o r<l
Ser o ,",c

"!;.! Re. ea r cb Agr ODl)lllis t , AFI'G, Rohlll .. lId H. ... COlllPilu,y, Res ear ch Labo rator1 u ,
Spring lIou_ e , Pa .

R Kerb 10 a Trad e Mark of RohDI ,, 1>:1Haas Compa ny , Ph ilAde1~1<l , Pa .
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r<lei; \l14 c. Pl>tatoola, eo "" , ar:d ..,,-t>e.... \left 1'1&_ i ll " ro\/ plo U or "" l ell
2 ....... r ec eiv ed !,he <11'1."1"6 be rbiel de a all 2 4 14 IIOt. 'I'I:cIltoe . ,, 1>11..abbage lieN
plan t ed v l t ll 1 ro v n ell in trea t ed aDd unt ....ated a re .. . Cro p' w"r e plallt ed o n
Me.y 19 u >d 20, 1911.

'ftIrH _ _ af't.e r ro to U ll t D& the p:>puh. U OII of~ .... a 2S to 30
IJIoo ta per IOqIIa!'e toot 1.. tbo cbKl< plo U . '!'be 2 .0 lb ... ~ or ler b . ,., u..
_pl U a ppJ.t "" UoD p .... DrarlJ' c:c.pl. .."" """ tro l of tbo ~..,. tnt . ' t.-iloll. '!be
1. 0 It> rate _ . ofl1:J aJ.1pl.1¥ 1.... et1'eetl n. (!'a bl e 2) 'nils b1&bdeu ce or
",,..tro l ,... 1.dent kfon the ",, 11 _ . ,l.t.~ ..... d iK>.,...14co t ah.e r
rototi lll "l!:.

Tabl e 2 . Quackgr• • • oont1"01 to "pr ing af t er appl ic at i on of Kerb wI thou t
ot her he rb ici d... .

o
L O
'.0
1. 0 pl ...
L O

HaJ'7, 1911
betll ..., ro to U l .l1 ,.

o..
sa
ss

*J' ~, 1911
, veek . &t'Ur roto t ill1".

o..
""

Of t he her bicid e. ..aed f or .nn~l weed" onl y at ra zlne gave &l g01r l os ot COII_
iro1 Of ~uaok8r•• • {TKble ' J. Si Dee Ker b gave auob .. hi gh degr ee of control
it ..... ..,t p:>u l ble to J \dp adn nta&u 011" ....ck<IT... <>ontre 1 t or ,,,,,,,b1,,..t 100
vt~ . 1\1 or the ""'"b1<:14 ... .

!'a bJA }. ll'· .....v .... coDt nt l b7 co-b i .. tl.o ... of rau " lid . r:r1 11&Iotrb ld d u
{ !lIoted 6/ lJJ/nJ

Sprl as IIerblcld~ , !lIotA, aIld App11ea t1.oD
~~ "'" 'PrU lur.U" A1.&cbJ.or Atn.~1De 2 ,1I_1IB

Ker b Rate "nd 0&" ' .0 0.15 ' .0 ' .0 L,
0 0 '0 )0 ic 70 0
'.0 10/lk/ 10 95 )0 " " ss ss
' .0 10!l k/7 0 " " " " se "1. 0 pJ. liS 10/1 "'/ 10 reo ice " icc " "LO "'/20/11

"_ .. 1 sru _ a, pr~1l.:J f d1 po.n1c .. (h ll1c.. d l cbD_Ulo rua) a l>Olbarll _
~.. ( l!cbl DllCI>lo& c .... p ll i ) , ven mt collt ntU ecl 'liT Kcr b a pplt rd. 1.ll tbe
t all t.bDugh the AprU t r ea tM llt r rd."" ad l llt Uta t t.oll br abnut 50 ptte Cllt
(Tablol "'j • .u \ ot the prftM'r pDCC a nd prcpJ.a.n t l""" r po....te<! be rblcl des pitO
d dll<l a """,, 1 gra u CODtro l. TlIcrc "" a _ ID:Uea.UO D tholt KoIrb a ppl l e<l ill
the t a U ,"Me a co nt r l but l.on to th c contro l or an_ l &1".. .. c~ eva ll tho "6b t he
f all t r ea tl1ent a lo ne va . wt . t fe cti vc . 70r ex ....plol witho ut !Cer b t he coll trol
'liT ~u"",..rd hcrblcld u (o tbe r tm " 2 ,k-DB) r ..ne;e<l tro . 67 to 81 ~roeDt .



...
Wl th lerb the .. . ... . 8T to 100 ptteC Dt .

~l. , . ,o\nDl&l ~. eo " t ro l b3' cc.bl .... tlo ... or tall Il.lId a pr 1Jlf; berble1d etl
( 1lat.e4 f lO/Til .

~~ ~ '!rtrlu.-..llA ..,..,."" ,-~ 2 , ' _18
Kerb Rate aDIl Dote s.c 0 .15 ,.. a.c L'
o • " n " WI oL. 1O/ H / 70 e WI WI or 90 c
M )1)/ 1' /70 c 90 WI " ' 00 "1. 0 plus lfJ!lk!7o

" or '00 '00 or eoL' V20!71

All o f th e cr op o exc ept oa u " ere t ol er a ot to t ho O<:tober Ker b tr eatll ent a OO
~r. t r ee of her bi c ide Inj ury .ym~ Doe month art er pl~tl"i (Tabl e 5) .
I nj ury to oat _ ... .. 11d at 1.0 I t> aOOoeder at e at 2.0 l b .

bbl . 5. ,~, in J ....y ..t U DS' til nnt .," t b of c ro p grovth.

Cl'op alld Spr1"1l Ikrbl eld a
~ Tr trlunl11A AlAoehlor Atratl.J>e 2 , 1o_IlB 2 , lo_DB

~. Rat e . '"' Dote ~UW _toCtlbbag a
-~ "'- OoU "''''.

e e • c e e c c
r .c lD/ llo/ 70 • • c c o a e
M lfJ/llo / 1O e o o • e • ,
1. 0 pl lU lD/ l lo/ 70 c 6 • , a , ,
, .c k/20m

'!!Ie _ pU t t1'MtMll t , 1 .0 l.b '11 OCtober pl. ... 1 . 0 lb I " April , .,. ...." t aJ....,. ""
U- toN. cabt.«e _lid eo ,." Il.lId "" ar l1" ..U ..l""~ .. ta . I t 1a .,....1d,""t t.lII.t
.. a t o f the ](" rb jlft ae llt .... rr.:.. the AF1l appJ. l eat lo11.

Crop y le lda ver a '--proved by eaoeml or qUl.d.~... . . (bbl. 6). MaxI..- eo r D
1lald. were obta l l>Od.by the ee-b l .... two of ICerb a ppli ed 10 the t aU t or 'luaclr.-
gr ... &1Id U d"" 111 th e s pr i ng f o r &llIIU1l1ve ed collt rol . 'l'l>e Apr ll &p pl1 e&-
t lo" or Ker b lnJl1r lou o to eo r n . 1><1r ll<l\l~~ )' leld .

T&b l e 6. Yield (CIT1/ A) Of c ro p" tr eat ed ~ l t h Kerb ~ l th o r wl tbo u t other
he rblcl dU .

Soyb e..., . -_. "'..
M ~U am Date Al&ehl.or Tr l rl W'&ll ll Au n l ""

• • •
c "'.6.' 21./0 & es • es • " • " •... 10/ 1/0/ 10 >B., • 2" .8 .. ""• 1/05 & "".. U",.. lfJ/ l "' 1O 17 . 5 • 21 . " • es • US • ,,~ U h
1. 0 pl 10/1/0/ 10 :50.9 a :50./0 a , " eo • ..•1 . 0 11& "/20/71 • •
• He ld a wl.tl>11l a ero p f o lloved 1>7_ l et ter ... & IlOt . 1p tll ..... U7

dlf f " """"



'"

In ~_. "",'tTol of a ntl UIIl ..- . bJ' t rU' l ura U n 111 tile Ir u e J>Ca ot uncon ·
t roll " qUllckgr .. .. 4 14 ""t a pro..- e )'idd l b1.lt Y~lI qUMkgra .... VIOl co"tro lled
bJ' Kerb , t he annUAl ~ed" by tr1fl ur ollo, th ore va. a large I ocr •••• I n
yi eld. PhTto tox l c l t y f rom tba April appl i ca t ion of K~b dr~. t lc.llY r educed
to.e to y1el d .

In . _ 04 e:cper t..el>t ""')be&D.I ""..., plao t.e<l v l tb:>u t tll. lace at'I.u faJ.l
a pp U ea t10 a of kr b .~ co llU'C>l .0Il tbe ..., ow "", t ~""t1t to .oo~

Tie lJ!, ...... a bovn Ul !'&loll! 7 ..

'l .J>h 1. Quacka:r". co ntro l rau. 4ur l ,. uaao o rn:- faJ.l a ppJ.l e1ltlo l1 or
(e rb .., 4 f i lld yI el d o f ",,4 111 "')'be""',
Kerb W.P. Ib/ A

,
a,
•

Ilot e o f /It.t1 !lg Soybe an ne ld

= 1'
ar
es
et..

Collel ""lo o

B:erb a ppl1 ed 1D tbe fdl of the ;retU' etr .., u "lJ' tlDDuob '1U1"'kga u aDl. t.l>e
t reat ed can be m elT ph llt.e<l to all blOt t he ., at Ile" al t1 ve cro po ttl.
follovl ap r 1... _ Benefit fro . a wxo prlUe .., lectin herbi ci des .....e4 10 t.Ila
apr i ng 1. enhanced by th e cont ro l of quacks r. . . prov!4ed by Kl r b appl i ed t o
tJl e ra U .

a..f ere acn

Duk_, II. B. 1!17O. Proc. IlDn.bea ner o \Ieoed Control Collte re Defl. 211:220-226.

Dl*e, v . B. 0114amt . J . P. 1971. !'rOe. JlD~.U~" IIeed 5<:1"...,. 5o<:let.J'.
25,,o1 -~.

Vin e, K. L. ,,1>:1.SaIlbo~ D , J . M. 1970. I'roc. 2~t.h JIo~t_n,,~n IIeed Cont rol
Conte~"".. . 227-2 ' l.

Ylh, II. , Sv1t heDbe,/lk, C. a l>:l.McRae, D. II. 1970. 101m Sel" De" . 18 :604 -607 .
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~ICID£ IXlll DU.TI lJIS .IJIDJ.D,IU"I'A.'n'S Pal Rn: fiLL 1M IlO-nu.uz lXfllI

R. A. Pet.en Y

Abs t.rac t a,.. i<1l1 with pu aqllat "'as obtained wi th .s Ib j A or pu'Ioq\l8 t but
not wit h the . 2 5 1b/A r a te unless J oa/ l I - TT or CIIIor ger E MjuTanh ....re -'dlld .
lloo»t.e r p l us E oil at I qt in 40 gal or so l utio n e~ed kill bu t wa' l eu
.tre ctive Ulan the tor- r -.lju 'f ants . I nd us i on or l1 q U1<l nit T"Ogen in U>e apr ",
sol ut i on si gnific antly reduc ed par aquat act i vi t y. Atr .zin e + aoo. t e.. pl ul E
(2+1 qt / A) gave very poor ry e ki l l . Atras lne lI b/ A, aI .c hl cr 2 Ib/ A or '" C~
b1"" U on or t he t W(), erWInced t he acti vi t y or paraqu.. l but not U ",uch a. t he
adju vanta . Vary l i t t le cont r ol or rye "'.... obt ai ned when using only at r •• ine ,
al. chl or or a combi nati on or t M t"".

Control of _ ..gM (l -2 l e . r s lag e ) cr a!>vua by paraqua t wit h or .... tttout
x- n Or Chlorll:e.. pI "" S "" 8 on1J't . ir to poor . H r n ine with ~t.er plU$ E sa:o.
t he beat c ont ro l ( r at iJl<l;ot » at the stage or u-t h appli ed . I.n 1nc:,," se in
. eti ri t y val obtained by addina I I bj A or . t ntine to t he par _t t rea "-n ts
but the k'.ll v... not. sa tb Cact.ory . .u.ehl or at 2 I b/ l e .... l..ned wtUl t he~t
tru~u 9 "' ... h t>ett..,. cont rol.

Im. n>:IucH on

DirK t leed1nt': or com int o wintc,....,.,.. COYClr c """, h bec c.ine: • • t.lnda rcl.
no-Hll. .g c pr , cH c e in t he Hor1.lIN. t . n... r oll....tn,s ' xpe riloent >la, du l,gned t o
eval u.ote ... tor h h whi ch can be uud t o giv e r;re Idll prior t o or , t t htl t i ooe or
seed i ng COrn .

Mot,r i ,l s and Methodl

The " "", l"1.. mt.U . ref, >la, l out ed at t he AVO .-y Res earc b I'ano . Uni Teu it ,.
of Connecti cut . St orn on a Paxton fine sand1 10. l oil . Tbe ..... .... in eom
t he prert OUl ,. ... IoIh1cb hed a he• .,. 1.nt'n uHon of wse c rllb&r'U " pi s itarh
"£!!Ui.Nl b ( L. ) 5c op . ~ (5ec-.l. seeal " . ...... . Bal boto) .. s planted ,," r the
"nt in: ~. in OCt.obe r . 19'10.

Tbe . "", n.. 1ttal dU l&/l t--.y >oft>le pl at. nth pi OU 10 r ... t ..,.
112 f eet in 0IIII direction .,., 10 r t ..,. 40 r ... t in the ot.he r dirK U on .
Appli c.U on Of pu-aqu,l t """ edjuYant . ........ _ein 0IIII d1re<:U on .,., .... 1d..,u
he rt>1c1des ,c ro.. ill plata 1n U. oU", r di.....,U on. fbe ............. three replica--
Uom . Ul herb icide . "" .... appll .:l i n 40 pllons or t lll.uU on pl r .c .

Ilerbl dd e app l1 o. ti ons "" ... -.:I e on llay 21 . 1971 when th e ry e 10- 12 c.
in he i ght . C".,.1d ert ble l ar ge ortb gr. es !wi. gerllina t ed ' M had gr OIlll t o t he
2- 3 lea r . tt ge . Th" . t and of or.bgr ." , ho... ... r ... . . not uniror~ t hroughou t th e
e xper iment al . re • •

u n o r ryt V'." .... . .... . lWlt ed by r. t in«" aad e on June 23. 1971 . A 'l.ngl'
r' ti ng or c r t bgr , .. kill >lU _. on June 23. The .. ,ting . cal e ... .:1 .... '
1 - no e r rtc t , 9 - eoeple te kill .

y
Pro f u $()f' o r AIPOi-, . UnlY" n i t ,. of eo..- U evt. . Sto l'TS. Connee U evt.



c:..JunfI 23 , 1971 n eW C <II'TI .... plan t ed in all plots . To k1l1 ~ rye
lOb1. h hid not been Idlled by pr erlowl t ...... t-e nt.s . an o....... u eppl1 ca tim ot
pan ,!"" t . 5 Ib/ A • adj uvan t ..... ....:I. 01'1 the u "", day. No corn )'i, ld deh were
obt ai ned but vll ual obuMations In:l l0 ,t ed no Inn uenc l on cor n lVowth tr e-. Ul:J
of t ho chelrl cal trutment • •

The cheodeal cCBpCel Uon o r the x-n Sp.-..:t e.r !I w.. . eCllllbl na ti on of
a1k)rl..ar7lpolJ'oU t.h71 &J.ycob , tr ee t aU ,. acl.ds ..... u "'Jd"O!*'lOl . The COMlO-
dUon o f aw-s." II: oct,.~tho::a;:r.th.nol. !be !loaoIter plu t 51
.... fonmla h d .. . para rt 1lle~ oU (8 J') • ~U!;Jl.ene eorll U.. " r , U T
ac id U U r {16llo1. The c-m ed uaage ..at , 11 1 qt. itt 15 gU or .. t er. I n
11113 upen.. nt it .,;1 , t t he r ate o f I 'It in Ml p1 of ....h r . The liqui d
nitrose.. ... . an uTe, and NH4NOJ sol ut i on whi ch auppl l ed ) .2 5 Ib . et ... l N per
gall on.

The herbi cide s Wled ar e d•• • r lbed in the Appe ndlll .

It "" ...-.q.... t al one '4 . appH ed "u.houtIn edjuvan t , "7" Id..ll ... . obtained
. t the .5 Ib/A "at" but not , t the . 25 I b/A r i t e . Add iti on of X-TI or Ch.org t .. E
re .w. ted in as good • kill with .2 5 I b/ A u with th e . ~ Ib/ A.rete 1rit hcu!
adj uvan t . Addition of I qt / A of Booete r pl ..- E gave ac.a enhane _ nt bu t nc>t
... ..., h ... 1- 77 or ChU"p r E. Jne l ..- i an o r liquid ni t rog an 11\ t hol water earr i er
inhib ited par~t a ct. ivit y a t b<>tII the . 2 ~ l b/ A an:! . 50 lb/ A r at ..... ,,~.-.d
to ~t al one in ....te r . nn with paraqua t at . 50 Ib / A in 11qn1d nittoptl
.. 0$ not ... ~ .. . 25 I b/A appl.1ed alone . !t ra ct:. at 2 Ib/ A • _ er ph a E
1 qt au- e.... t rol empara l>le to pu lqtlat wi thout. an -' pan t .

lIhen et ru 1ne ..t I l b ..." add.:! to the tre.~nh de t ail ed . boTe, W I
wit h .25 lb/ A or pa ra.quat i nore a sed (r at1ns o r 7) but not as eue h a. b)' t~
1ne l ..-i on or 1-77 or Chu/l ar E. Ttla poo r k1ll obtained wit h puaqu at 1n l iq uid
nitro gan .... . over<:""'" to aoea e xta nt by addl ,,& . t r esina , but the leUl e ven . t
the . 5 lb / A ra ta or paraqua t .-- inad 1neoaIp1ata . When 1 I b or a t r ann., .
add ad to tbe a t r a nn., • Booet er pi ..- E to /lhe e total or ) Ib o r a tra d ..,...
UlJ....,. vas _ h la "s s _ .... t.haIl. wi th panqua t a t .2 ~ Ib / A wit h 1- 77 or Charger E.
A" Jud&eda ...u. &!te l' applie a t ion a t ra o.1na • oU .... a "8ry poor .ubsU tu ta ror
par aqua t wit h ed j unrrt. .

Addi tiOl\8 or ah ehl or 2 I b/ A or a e""i na tion or atrasina 1 lb / A • ah ehlor
2 l b/ A /lave a • • en ti &11,. t he .a~ r . su 1t s • • dat a i l ed ahav e . I n . ummary, atra ci ne
and . l a ohl or alon e or in e~1nat i on were a par ti ..l subat i t ut e ror on ad juv ant
oue h ... 1- 77 or Q\a r ge r II: when para qua.t .... u. ad. at t he lo wer rata or . 25 Ib/ A
ra t a, but e""", hte kill or rye ... . not. obh lnac1 unl an the adj uyant ..... ..- ed ..
wall.

Vary littl e eontrol or rye .. obtai ned 10Ihan,..,tnconl y .t ru1na.. al ae ll10r
or a ecM>1nllt ion or the t .... .

1/ Kanuto ot ur ed by CheYrOn Chea10al Coapany
gj Kanutoo tul'ad b)' Agway, Inoorpor a t ed
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IlLL RATlfG) Yor KD; o::rmtCll<lPAll) CR.I.9JRASSTRUTm 1Il'n! YiltHIJS CCIlBJIlATIaIS
OF HIlRBtCIDSS oClDm.rllVA/lTS

s:ont.!ei IIerbi,,1des bsld ual lIubicides
U ru lNl I 11>+

o,Mnll U ru1ne 1 l b Ala chlor 2 lb Ah ehl .,.. 2 n,
Cr, b- C,., b- """- On b-

"""'~, '" .!!:!.!! '" "'" '" "'" '" £!!!

-~, ' .0 ' .0 ,., ' .0 ' .0 ' .3 ", ' . 3
F. raq,.. t . 2~ Ib ' .7 3.7 7.0 50? 6.3 '" 6.0 6.0
l'. rI "I....t . 25 Ib .. , 0' ' .0 ' .3 ' .0 ' .0 ' .0 ' .7 ' .3 7.7

•
' · 77

Par. quat . 2$ Ib + , 0' .., , .0 ' .0 s.a s,o ' .0 9.0 6. ,
•

Charie r E
6.0P. r. q....t . 25 Ib 0- ,.,7.0 ,.' ' .0 ,., 7. ' 9.0 ' .7

•
IloolIte r 1'1"" Z

Paraquat . 25 Ib .. 20 G a.c 6. 0 ,., 6. 0 6.7 ' .7 6.7 6.0
•

liquid III
ParMlU"t •SO Ib ' .3 6.0 ' .7 6.7 ' .0 6.0 ' .7 ' .7
P....~t . 50 Ib .. J 01 ' .0 3.' ' .0 ' .0 ' .0 ' .7 ' .0 50?

•
' ,77

r.....q... t . 50 Ib + ,,, , .0 6., '. 0 6.3 ' .0 ' .3 ' .0 ",

•
QIIorp r II
P~t . 50 Ib 0- '" ' .0 ' .0 ' .0 ' .7 ' .0 ' .7 '., '. 7

•
Boon . .. plus r;

6.0ParaqUl.t . SO lb .. 20 G 3.' ,.' 6., '" ' .0 ' .0 r .u
•

liquid ...
Atru i ne 2 Ib • ""

,., ' .3 ' .0 ' .3 , .0 ' .7 ' .3 ..,
•

Boo.t ar pl us E
6. , '" 6. ,Overall Olean 6.' ' .j 6., '.0 7.'

11 Rating . ... ..e "lOde on Jun. 2) , 1971 . I - no etrK t l 9 - comple t e kill .
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B. Crabgr a ss cont ro l

In general . cont rol wit h par aquat wa. poor . this was attrib uted in part
to t he l ack of r esi dual ef f ecta on orabgr Bos which msy have ge~nated afteT
tre at ment. Poor control , compared wtth rye , We_ ~.o r elat ed i n t he limit ed
contact " f f ect a o f paraqtat on t he IIIan:fcrab gr ASs pl Mt a tha t had. ge l'lldnat ed
by t he t ime of t re atment . While t he . 5 I b/ A r at e gaY" ~re ki l l th an the . 25
Ib( 1t rat e , in no inelanee wao compl ete 1d.11 obtai ned wit h ar lIith out an adjuv." t .
I n contr as t , atr.~ne 2 I b + Boost er plus E gave good cr abgras s control at t he
1-2 lea! stag e appli ed .

Cont rol ot cr abgr .s. ·w• • actually decr eased ~ addi ng Booot er pl ua E to
. 5 Ib/ A or para quat . Th1$ tre atment kil led rye but had vi rt ually no a t r ect on
t he cr abgru s , Tre Atments r e sul ti ng i n poor contro l ot ry e , na..el y the cont r<>l
and t he par Aquat + liq uid N t r ea tment , displayed 11tt l e cr abgra • • gr owth bec au. e
of t he severe shading !'rota t ha rye .

The addit i on of at ra zi ne te t he paraq uat sel uti ons with or wit hout X- 77
or Bco.ter pl us E gave seme inc rea se in crab gra •• co nt rol . For .~mple,

pa raq uat .25 l b/A wit h X- 77 hod a rating of 1. ' but wit h t he additio n of at rn ine
th e r at in g was ~ .O. I n no ins tanc e was the kil l as good as with at ra zine wit h
B~ter plUll E.

The add i ti on of mchlo r subs t ant ia ll y inc r eued crs bgr as s cont ro l compared
to pa r aquat with or wit hout Adjuvan ts . Crabgrus cont r ol wu bette r wit h ahchler
at th e , 25 Ib/ A r ate t han at th e . 5 Ib / A r ate , No e ;<pl a nati on t er thi s tr end. c an
be gi ven.

There was no ndvan hg e in co<Ji>ining I>oth a lac hlo r and at r az 1ne u compared
wit h Blachlo r onl y in combina ti on with par aq uat trea tme nts . I n tac t , t ho cral>
gras s r ati ngs c or r esponded more cl os el y to t he at ra z1ne r a t i ngs t han t o th e
ah chl er r ati ngs when us i ng the cOlllbinati on .

C""",on name

Paraq ua t
Ur a d n e

Alac hl or

FeJ'lllU1a ti on

d ic hl or id e sal t
." "
4 Ib /G e . c .

1 ,1 '-.i1..ethyl-~ , h ' -bipyridinium dichlo rid e
2-e hloro-<. _ (ethy la !llino)-6- ( i sopropy laoti no )

s -t r inine
2-chloro-2 ' ,6 '-diethyl-~( .. t hoxymet hyl )

a ce t ani l id e
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SELECTIVE PREPLANTINCORPORATEDORPR E EKER GE~

HERBICIDESPLUS POSTEHERCENTCHLOROXijRON ON SOV8EANsl1

J . V. Perochet t l , R. W. Feeny and S. R. co l b~/

Absua~ t . Gr"enhouse and f ield studies lOll' " COnd"~ted wit h 3-1P- lI!.
chlor ophenoxy) Phenv] -I , l -dlmethy\u ree (chloroxuron ) . To l era~ soybean
(GlycIne ~ax (L.) Herr . ) and suscept ib le ennual morn l n ~g lory (I~e

purpurM ll.) Roth . and ! . heder ece e (L) Jecq.) ... re studi ed u$ln g
both root and feltH chloroxu ron applicat ions, Plan t toler ance t o
ehlor o><uron was af fe ct e d by physiol ogical ege . Soybean t o le r l nce was
red uced W""," trea tment. occurred In the un lf o l l H e s t a5/<" 5/reotu t
so~ bun tole rance was noted when trea t ed In th e cctyledonuy, fi r st or
third t ri folIate st age . Korn ln991ory we. susce pt ib le to ch lo roxuron
unt ll .tlout 3 wee ks of age (fIve t rue leave s) , . ft e r .... Ich res l su~ce

Incr e. se d, Root . pp l lc. tl ons e f chlere~u ren resu lted I ~ gre.te r phyto 
te~lcf ty tha n Fo l iar applic at Ions fer bet h spe c Ies . In advanced
stud ies In th e fIel d In 1968, 1969, and 1910, th e follOl«lng he rbi c ides
were appl ie d s ingu la r ly: (.) as pr ep la nt Incer pora t e d : a , a ,a _trlf l uere _
2 ,6- dln lt ro - N, N-d lp rcpyl -p - to luld lne ( trl f l uralln) , 4- (met hyl suIFony l )-
2 , 6_d In Itr o_N, N·d Iprop y la mII lne (n It ra I In) , S-p ropy I d ip ropy I th loea rba _
mate (ver nol ate) , (b) as preeme rge nt : 3-(3, 4_dlchlo rophen yl)_ 1_methoxy_
I_met hy l ur . a {I Inu ron) , o r (c) a s t opic al po . temerge n t tr ea tment s :
chloro xuron . Other p lots ha v in g herb icideS appl ied at or befo re p la nt_
Ing soybeans . ls o rece ived a posteme r gent .ppllcat lon of chl o roxu ron .
Al l . e que nt l. 1 corrl:>in. tlons with d1loro xu rcn c.use d soyb ea n Inj u ry.
Soybean Inj ury was grea te r ....en tr e ated wi t h ch lo ro><Uron In t he first
.nd sec<>nd tr lfol l .te suge than In t he th i r d tri foliate . Soybea n
Inj ur y dec reased with new gro wth. Vern o lat e al one c. use d sOll1l>Inj ury In
ce rt. ln ye .rs . Gi ant fo xt .l l (Set .rl . faber ll Her nll . ) , r agwee d
(Ambro s i a art_ isl lfel l. L . ) and ye l lo w nut . edg e <Cyper u. e. c u le nt u. L . )
con t ro l wa. ~tter wi t h th e . eq ""n tla l coomlnat lon • • Soybean y ie ld.
for al l corrblnet lons for t he 3 year average were hi gher t han any si ng l e
he rt>ICl de t reat ment.

"
"

To be pt.i;>llshed In Wee d Science .

Ass Ist .nt Pro fe s so r, Fonnor Resee rc h Assls t. nt . nd Former Ass Is t.n t
pro fu sor, Dep.n ....nt of Agro nOfll)', Univ e rsity o f Hary la nd, College
Par k 20142.

Pre.ent . ddress o f R. W. Feen y 15 Amer l"" n Cyanami d Company ,
Agr lcultur.1 Divis Ion . p . D. Sox 400. Prin ce t on . New Jersey 08540.

Presen t ad dr e ss of S. R. Colby Is Crop Pro te ction In st it ut e, P. D.
Or . .....r "S" , Durh ... , New H~shl re 03824 .



HElI,IIIClD~ roMBlllAl' IONS FOR roNTROL OF PROB!F.!l WEEDSIN SOYBEANS I

zT. S. Smi th an d ~ . M. Rahn

INTRWUCIlcrl

Sev era l an nu.l bro adlea f ""e ds c<lIIIIKln l y es cap e CH ta in herbldd es u s ed
e"t ens lvely m soyb eans (Glycine -ax (1.) Mer r. ) i n Del aware . The s ev e r ity
of th is problem h as i n cr e "" ed due t o the conUe ue d u se of t b es e herbidd es .
The pr obl em we eds i n c lu de jl 1Um v eed (Datura a t r ""' oni um L.) . ve lv etl es f
(Abuti lon th eop hr"" ti Medic ) , and t"o ..p e d es of mom lngg l o ry ( lp ODOu pur 
pur e a (1.) Rot h and aee ..hed e r ace.a (L . ) Ja cq .) . The e " pe.rl ,. en t . r epor t ed
her ei n wer e condu cted on t" o loc a t I on . b eving v ary in g weed po pulatI ons t o
dete~ne th e be ar h erb i ci de or he rb i cide c cmbl nat1m to contr o l t h ea e p rob
lem "e ed • .

MATERIALS ANDMETIHIl S

TwO exper~nt s wer e c onduc t ed at t he Univ e ra i t y of Dela "a< e Subst at lon
n ear Geo "!, e t """, Del" v a r e, on a Sass af ra s sand y 10 "" ao l1 " ith an org an I c
.atter coo te o t of 1%. A comp lotely rand""I. ed blotk dea l~o w" s u. ed wi t b
thr .... r ep lIcat 1on . o f 21 tr ea t _nt s (rab I es 2 and 3 ) . Plo t l Wa <e ~ rows ,
20 f t . l ong wIt b 3 f t. I p a ci ng be t ween rows. Bo t h exp e r ime n t l r e ce i ved t h e
s a=e t< e at men ts . All he r b ici d es ve re appl I ed .os sprsy s a t 50 Sp a .

10 b och l oc a ti on . , Cutler v ar 1e t y s oyb ea o6 were plante d 00 J UDe 9, 197 1 .
Pr ep lont incorp or at ed tr .. a t meo ts "er e applie d Ju ne g ex cep t for TreaU'<mt II
which was ap pl ie d May 24 , IS day s be f or e p la nti og . Pre emer g en oe t r eat meot.
wer e app 11ed Ju n e 9. Di r e c t ed s p r ay s were a pp li ed t o the l~er one third of
soybean p lants at plan t heig ht a i ndIc a ted 10 Tabl e; 2 au d J .

Exper i .... n t Aw .... condu ot ed i o s fi eld hea vi l y i nfest ed wit h morn in gglory ,
v dv et leaf. and pigw ee d (.... . can thu . r etrofl exu s I. ) . Expe ri . on td nea B ...as
p r i.ar il y i n f e a t e d wit h pi gwe ed . 80th are as ...e r e s eed e d wit h j i • • on ed on
Ju De 9, bef or e th e pr eeme r g ent e t reat ~ent. wer e app lied. J ims onwee d ..
see ded dit ectly in to one r<JO o f e ach tr eat.ent a t 3 ft. i nt e r va ls. I n b ot h
lce a t i ons, t he Infest ati on o f an n os l gra ss e . ...as s o l ig h t th a t t bey wete no t
rat e d .

1 Pub l1 . he d &'I "' h ce1 lane ou s Pa per No. ~39 wit h t h e ap p r "" a l 01. t h .. Di r e t t or
of t he Del,,,,a n Agrltult u ral Experi meo t Sta ti oo. Con t ri bu tio n No. 22 o f
t h e Dep n t lle n t of Plan t Scien ce.,
Cr adu.te "" . l ot an t sn d pr ofe os or. Depart "",u t of Pi an t Soience, Univ e rs i t y
o f Del aw" r e , Newark.
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Experiment A n c e l v e d on e rotary h Dein g at ""''' egeoe e and f our cul
tlvntim~ ch r w gh"" t t he ' ''''' <XIo. n e ed ed . Exper i . ene II " 8 ' not r ota ry
h<>enand was cu lti va te d ooly t "tc e due to le"s "u d pUBB un . Th" c(lIII
."" nom" aM chCllltcal naroe of , he ne<b i c1d es use d ar e ll an o in r abl e 1.

Tabl e 1. Ue rbic l deo us e d I n ExpH t " e n ts A a nd II

Al achlo r
BAY-9 43J J
Chl oe_b e n
Ollorp r oph ...
Dinooen
Flu r ooi p hen
Unur ""
Na pta l _
Ory za lin
Trifillral1n
2 , 4- 00
Verno la te

1 ch lo to 2',6'_ <l1et hy l N-(. e r ho"Y"' uhy l) a c e ts o lli de
4- ... 1no- 6-t -bu ty l -J- (,"ethy l thlo } ~a8 -t rl. z 1n-5 - ( 4H ) - ane

) - aml no-2 ,5-dl ch l or Obenzol c ac i d
iso p ro py l.- chl oro cu b anl la t e
1- 0" <:-"'-"y 1-4,6- 01n1trq> he no 1
p-nIt ropneo yl ~,~.~_ trl fluoro-2_nl t ro-£_ to ly l e t he r
j- (J , 4- d i dlloropn eny 1) - 1-me t h ""y - l-..e t hy 1u t ea
N-l.-n a p heh y l p hthala.,l t a c t d
J,5 - dl n l t ro -N 4 , N4-d i prop yl s ul fan i lam i de
a , a , a ,-t t i f hiot~2 , 6-d ini t t o-N , N-d iptopyi -p-t olu id ine
4- ( 2,4 -4ich loroph eno xy ) hu try i c add
S-p ropy l d ip r opy lth i oc a r b ... a t e

Early r ating s f o r Exper i meot A were taken iO d~s a f t e r ro t ary hoeing
befo ra th e plo ts wat e cu ltiv ate <1. Ea r l y r aci ng . f or Expe ri ... n t 5 "er e
also t a ke n be f o re t h e flro t c ult ivati on. !lating s f or cr op in jU ry ""d
" e e d contro l we r e .. ad e on s 0 to 10 bad s "h ere 0 • no eU e d .... d 10
eOOlple te U ll . The ce nte r t wo r"" . of each tre ..t " e nt we re ha rv es t e d
on Octob e r 14 .

RESULTS AND D1S OISSICN

Under hig h we ed pr e .... ur e a nd f ull cu lti vatio n ( Exp er i .. e nt A), con
sider ing ail weed rating s as well .... y i e l d s , e XCel len t re s u l t s "er e ob
<ai n ed wit h t rHIu nti n , 1/ 2 I b lA PPI , f o11 "" ed by .. d ire <t e d a pray of
2 , 4- 0 8 a t eit her U. 2 or 0 . 4 I bl A (Ta b .<e 2) . Thes e tr eat ments r es u lt ed
i n no ap par e nt i nj Ury on Se ptember 2 1, and ra ting s on t he .... "" date for
cont ro l o f ji"",o nwee d orn inu l ory a nd b roa dlea f we .. ds (p r i _ rily v el -
vetl u f and p ig .... ed) re 10 , 9 . 3 , and 9 , r e s p e cti ve l y . A c"", b in a t io n
of s la chl or , 1 Ib I A, na pta l _ , 1.5 lb / A, an d chlorprop h .... , l .~ lb /A , PE
.. as nea r ly a s e He ct he a s th e a b"" e e (XIblnati"" s . Ra tin g . on Sep t e ..ber
21 fo r j1-'lson we od , .. orn i ngg lory, aM b ro.ad l eat weed . (pri .. arily ve lve t
l e af an d p igw e e d ) wer e 10, 7, an d 9.3 , r e a p e c t ive ly , Yi el ds "er e no<
r e du t<>d oy an y of til .. ab ove tr eat .. ..n t • .
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Under 1"" ..~ed pr en o r" an d lim i t ed cu l tivation (Ex p ed .. en t ~ ) , >J\1ere
j~onwe "d ""d pi~ .. eed wer e the p r~ry weeds, a n"..bet of trea t ment s In
addit ion t o th e tW" ~ntlon"d abov e, were pr omio l ng (Tabl e 3) . They wer e
40 follows : oryzaltn, 2 I h/A p~; n1f1<lulln III lb/ A PPl f o U "" ..d by " 3
d ir ec ud spray of dleos eb , 1.5 l b / A; lin ut on . J/~ lb/A PEl Hn uton no ar ... ,
3/ 4 lb / A H; " "OIIbloatio n of elom In r 1 1/ 2 lo l A and H n ut on , l/ 2 Ib{ A PE;
"em olarn, 2.5 Ib/ A PI'l p l US li nur on , 1/2 I bl APE; fl utod ip hen , 4 lb / A PEl
s nd a ,,""'bLoaU"" of a la ch lo r , 1 IblA , napta~, 1 1{ 2 I b/A , and chl orpro
ph "",. 1 1/2 Ib/ A PE.

ln l y a fell tta U."nts s i gn if i c an tl y re du t e d t hft st and of j 1>o5""" ,,06 <:n
June 21 ""d Jul y .1 wi thoo t t audog crop 1n j u r y or y i el<! reductlon (Ta b les 2
and 3). Thea e " er" .... f o Uow .: c.ptaL ... . 1. 5 lbf A p l US ohl ot p r oph"", . 1.5
lb / t.. PEl a lo.<:I\1>< , 1. 5 10/ A, p lus lin u ton , 1/2 Ib/APE ; an d a combi nation
o f d a ch l or , 1 lb/", naptal"'" 1- 1/ 2 lb /A , an d ch10rproplt .... 1- 1/2 1b /A H .
Dua t o th a ~a'ition bet~een t be vet y vJgoroua CUtler v a ri e ty o f aoybeen a
ond j1>ls on""ed , severa l t< ut tlen U g av a '<Dple t a con t r o l of ji .. . on"" ed on
ra t i ng a made Septe mber 21 (Tab l as 2 and 3 ) . Theae ~ere aa fol i awa : o ryza 
11n , i I b j A PEl trHlur din, Ij 2 Jl>/A PPl , plu a a d ir ec te d apra y of 2 ,4 - 00
a t dgb er 0 . 2 or 0.4 Ib/A ; t ti flu ra Hn 1/2 lb jA , p l us a di r ec t e d sp r ay of
d i nes ab . 1- 1/ 2 Ib / A; lin uron , 3/ 4 I b/ A PEl lin uren toarse , 3/4 Ib/ A H;
d aohl er , 1-1 /2 I bj A pol"" Un "ren, 1/ 2 l b / A H ; fln r odi phen , 4 Ib/ A PE,
n apt a l .... , 1 - 1 / 2 lb j A pilla th l<>rp re ph ... , l- 1/i lb/A PE l an d a c()IlbiM ti on of
alachlo-r, 1 lb/A , na pta LaIll, 1-1/2 I b /A, and ch le r pr "l'h "", . 1- 1/2 I b / A PE .
HeaVy and 11gbt cu ltiva t ion nse d f e r t he '~o e xpe r i .. en t . di d n e t a f f e c t jim 
" on~eed con t t o l a l n ce t he j itl5an~eed wa s p la n t ed di r e ct ly in tb e s oyb e an r oY.

Earl y ra ting s for val v etl ea f we r a made on J " "e ~ 4 for Experi ment A
(Tabl e 2) . Ex, d ! ent con t r ol >In obral n ed wtt h UY _9 433 7, 1/2 lb /A PE,
v erno late 2-]j 2 I b/ A PPI, ond a c ()llb ioa ti on of dIlorafll be n 1- ]j2 I b / A p I " .
H n u r al 1/ 2 I b / A PE. Bro adl "" f ra ting . were made on Sep t embe r 2 1 whe re th e
dea i e an ' .. eeds we r e v dv etle a f m d pJ gweed (Ta b le 2 ) . Exoell ent ""n tr o l o f
v d v e t l e af and p 18~eed ~ ... oh ta ined With sever al treat .. ent a . Q>lIplet e ton 
tr ol wee ob t ain ed wlt h t h e f o ll o.d n g ' oryealin, 2 lb/ A PE ; triflu ra li n, l /~

lb / ,o,PPI , p lu a a direct "d ap ra y of 2 , 4- DIl, 0. 4 Ib / ,o,; <t i flu t al 1n, 11 2 lb /A
PPI , p l u e a dI rected . p ra y of 2 , 4- Dll- li n u ron , 0. 2 + 0 . 25 I b /A; <tHIDr d 1" ,
1/ 2 Ib /A PPL , p ID" Hnur "", 1I~ lb /,o, PEl ana alacb l or , 1- 112 lbj ,o" p lu~

H n nr "" 1/2 I b/ A PE. Full cu lt i v atI on an d " vI gor"" a v ari et y o f s oyb ea n s ,
plu s ony o f t h e abov e "ea tlllen " re s u l te d I n COOlP]" t e con t r ol of ve lv et l ea f
and p i8"""- d .

The a ost out.tana ln g t r ea t men t f or mornin gglery co nt r o l was tri fl "ra li n ,
]j2 lb /A PPJ: p l u s a d ire c ted ap ray of 2 , 4-D II a t ei the r 0.2 o r 0 .4 lb/ A.

I Unuran co ..... h a a 15 40 ,u p arti cle liE e wh lch is t wi ce the puUcla
8 h e of re gu la r 11nur on .



CQlCW$ t lll:

Fo~ <:... r~ol o( p~ ce 1<:. _ edol (vt lvetlu f , ..,rnlnu k>ry , and ji .. on.... ed ) ,
u <:d le nt ru u l r. "" u ce r dne<! wa h u Ulu ul1 n plu •• direct ed . pu y of
2 ,~ -!lB , ond • <:<ab1 nnr l on of a la ch lor , nep t al _ , . nd thlo~p .oph hen us ed
in coo ju n oti nn .. i th • v l l n r"" . va rt U y of . oybe .. .. nd • f ull cu l ti ti m
pr <llu lIl.

Fo . c"" uo l of lIl<mli nu tory . r rUlu ralln p l u•• d inc t" .p r.y o f 2 .4 _oa
was u cd lotn t . Sa tbhc to ry .arly . . .. ... j 1lllann_ """ tro l w..... i ... ed wi t h
t h<o "" of .... pr.1aIIl pI ... t:h lo rpropll_ . d.th lo r pl.ue lu u r ... . end. <:_ 1A&
t i nn of .).ot:hto r . o.aptal_ ... d clIlorp~",,~ . E:<0II1b o.t u rl,. .... "" _ l ..., r 
luf c.., Uo1 .. .. obtateN wir h ve ....nlau . _ • <:_l .... tl"" o f t:h1crr_ pI ....
!1nUt<>tl . All of t hq . U •• r-<>. t. pI ... t he use o! • dlo r"" . .. art n , o f .OJ'~

M ....... d • f ull enl d ... ti _ p t<~~_ I". f u ll ........ CODt rol o f tb .... _e de .
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PO ST[~EPG ENC E TIMINGSTUDIES WITH BAS3512-H INSOYBEANS

J. O. pu rs onl

Abst ract

Three- quarters, one and two l bs ai lA of 3- isopropyl-1H-2,l .3-benzothia
dil <i n-14)3H-one 2,2-di oxide (BAS3512-H) were appl ied t o ~~ybeans [Glyci ne
max ( L. Herr .] at ~ar i ous st ages of develo pment: unifoli at e , f j rs t t r lfOllolate "
two t o four tr ifo li ol at e. full foliage, ear ly bloomand one-thi rd bloom. One
pound ail Awas also applie d at t he two t o four t r i fol ia1ete sta ge and again
at one-th i rd bloom. Soybeans at all st ages were very to l erant to al l rat es of
the chemical . At earl y sta ges of weed growth 3/4 l b alIA of BAS3512-Hgave
excel lent cont rol of Venice mal l ow (Hibiscus t ri onumL.), common cocklebur
(Xanthl um~enSY1Vani Cum Wal lr.) , prickly si da (Slda spinosa L.), commonl ambs
quarte r s ( henopOdlumal bumL. ). r edroot pi9wee~ranthus re t rofl exus L. },
and Pennsyl .anla smartweed (PolygonumpensylvanicumL ) . DTfferences in suscepti
bili ty were noted among the weed species as growt h advanced and higher ra tes
improved control. COllJT1Oncocklebur, Venice mallow, pr ickly si da , and Pennsylvania
smartweed were the most suscept ibl e species . Redroot pi gweed was more resi stant
t han commonl ambsquart ers . Since soybeans appear to be to lerant at all st ages
of devel opment, applicatio n time should be determined by weed si ze.

Introductio n

A promisi ng newpostemergence herbicide from BASFWyandott e Corporatio n
for controlling broadleaved weeds in grass,y and somelar ge seeded l eguminous crops
is 3-isopropyl- 1H-2,1,3-benzothiadiazin-(4) 3H-one 2,2-di oxide (BAS35l2-H).
BAS35l2-H is a ~O~ wet table powder and has previously been t ested as a 5 0~
wettable powder call ed BAS 35l0-H. In 1970 BAS3S12-H (BAS 3510-H) was found
to control many hard-tO-klll broadleaved weeds in soybeans [Glycine "'3 > (L.l "'err .]
whi ch fr equent ly escape preplant incorporated and preemergence t reatments . To
elucidat e the ef f icacy of t his Chemical, thir teen detailed fi eld t r ial s, in
cl Uding two in NewJersey, were conducted by BASFWyandotte personnel duri ng 1971
in t he U.S. The object ive of these st udies were t o determine t he soybean to lerance
and the suscepti bil it y of broadlea.ed weeds at diffe rent st ages of growth to
three rates of BAS 3512-H. Only the NewJersey data are present ed in t his report .

Methods and Hater ia l s

The two tr ials conduct ed in New Jersey were l ocated at CreamRidge
(Exper iment 1) and Freehold (Experiment Il) on loamsoils . Pl ots were
6 x 30' (t hree rows wide) and were ar ranged i n a randOOlized complet e block design
wit h three repli cat ions . Hawkeye soybeans were pl ant ed 1n Exper iment I on
May 27 and Perr " soybeans in Experiment l Ion lI.l.y 26. The t est ste e in
Experi~nt I was tre ated w1t h 1/4 l b ai/A of a,a ,a,-trifl uoro-2,6-dini t ro-N,N_
dipropyl -p-to l uidine (tri f l ura11n) preplant incorporat ed. The 60%~e t ta bl e
powderformulati on (BAS3Sl2_k) was used in these studies and appl ied
with a hand operated plot sprayer usi ng CO? pressur e. Appl1cati ons of 3/4,1,
and 2 l bs ai/ Aof BAS3512-H were made accCrding to fi ve stages of soybean growth:

1 TeChnical Representati.e , BASFWyandotte Corporat ion, Pars i ppany, New Jersey
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unl1011lt t , f i rst t ri follo 1ate , two to four t rH oH oht e . fu l l 1011l g.
(pr ior to flower ing) or early blOOMI nd one- th ird bloom. ~e Ib l il A WiS
els a a ppl i ~ at the twg to four t r1101101.t e end egai n I t the one-th ird
bloc. st age.

Tilt eppli <;l tion ' lid ,.,. \..,..t lon elates Ind the envlrt llwenul Condition s
.t spr lyi ng IN! lh t ed 1n Tlb le 1.

l ib l, 1: Appllc. tio n end l!nlwt fon c1ate s IIld cOM'1!spondfnq n fro_nu l
conditions.

bi t es TtmpItf' l' ssn s6
tilT' r-n m l s tu N!

Stlg e Treat- twll- "ir SOil SUr- SOb-
Tr INted .. ~"d (2") fa ce sur -

fa ce

up'r l.n t I

Unlfolh t , 6/8 6/18 " ss d', OIlh t ClUT
Fi rst tr lfo l loJ,te 6/1 1 6/18 ,. 88 lIIl is t l'lDls t pII Tt 11

cloudy
Two·four t r ;fol iolat e 6/22 6/2 8 87 100 m is t IlIOlst par t ly

cloudy
(Hl y bl _ 118 1/18 so .. ." '" cllar
One-t il Ir ei bloom 7{15 7121 83 " '" '" C1UT

h p.r 1rnent II

Unifoliite 6/1 1 6/18 " 85 ." 1llOht par tly
clou<ly

Fir st tr l1011011t. 6/2 2 6/28 eo ss '" llOist partly
clou4y

t wo-four t r if ol i ola te 6128 7/' " ea mist IIlO1$ t evercas t
Full Foltlg . 7/ 8 7/18 ..es '" '" clur
One- t hin! bl_ 7/23 81' 78 78 '" ,1. plTt ly

.. i s t cl ou4y

l h. p~i""nt w e<ls in Ellper l .-nt I were Venice ....11001(Hibh cu$
tr lonu. l . l , pr ic kly s i4a (5141 sf lnos. l . l , end com-on cockl . bur (Xlnth iun
p!!!s{ IVlnlth IIIl1 r . ) . ~vl ultid In Ellperille nt " ""re ~n l i1i1s -
quu ers enopodl lMlllbla t. ). redToot plgveecl (Mwlu nthus re trofluus t. )
.nd Pennsylv. nl . Ylra;ee;r (Polmn .. 2!n$~:v,~'r' L.}. The s t.!!t' of develop-
.. nt Of the -ee4s at each I ppltc . Ion .re $t n ll bl e 2 .



Tlb le 2: Appro~i .. te number of l elves I nd hei9ht o( weeds I t appli cation
ti.., .

soybiin
Tr H tMn t
su O!

-,
coxklebur

Pri ct ly
" ...

[xpt ri _nt I

Unlfoll at e
fi rs t tr i(ol iola te
Two-fovr t r ifo l io l.te
E.rly blOOll
OI1._thi rd blOOll

Experilll!nt I I

Unifolil tl
f irs t t rl (o li olate
Two-( our t rl(o liol at.
full foli.g e
One- thi rd blOOll

cotyledon- 1st led 2· 3 reeves
cotyl edon-1st I II ( 4 I liv es
4-S INves 7+ l li ves . 4-S" 4 reeves
8-10" 10-1S" ,.
S- lO" f lOWll!rln g 1-2' B-10"

c_, Redroot Pensylvania
li mbsquarters pi gweed smartwee<l

2-4 t eeves 2 lea vlS 2 lea~u

B-10 l ea ~ es . 6-S" 4 -~ le aves , 4-6" S-lO lea ~es, 4-S'
16+ le aves, a-te- 10 le aves , 4- 6' IS IHVIS . 6-S"
12-IS' Ill-IS ' S- ill'
1-2 ' 10-18 ' 16-I S'

IIftd control and crop i njury rat ings were .. de us ing a scale of I to III
lOhere 1 np res ents no effect or plot covered with weeds and III c~lel.e: t tl l or I
weed ( ree plot .

wults and O1scussi on

Soybean re sponse t o BAS3Sl2_H: Soybeans to ler.ted . 11 r .t es of BAS3S12-H
very ;;fIr1 £ all suge s of develOll1ll11lt. The crop i nj ury ra t ings in lIbl. 3 and 4
Mire the f ir st rat ings ~dl af t er t rea beent and rtf leet the most severe inj ury
roOted at any t i.. during tile !e ason. Inj ury s)ftPu.ts observed were very sHght
hei ght reduct ion. fa i nt chloros is On al l l li ves Ind a few large necroti c arll S
on I su ll percenta ge of reeves (S-lOS est i~ted ) . Newgrowth IfIS free of
chloro s is Ind necros is.

The ratings i n Exper lnent I were confounded by wi ldl ife d~mage ; ne~er th e

l ess , the degree of i nj ury In both exper iment s was consi dered minor. Soybll ns
elso t ol erat ed wel l the dOUble appl ica ti on of 1 l b of BAS35l2 -H at two appl ica 
ti on t i .es. In t~ e f ir st week of August bot h experiments were eval uat ed and
essen tially al l herb iCide i njury s~ptoss in al l plo ts had disappear ed .

lIHd spec i es re sponse t o W 35l2 -H: [xpt r i .. nt I --The pr..:lOlliMnt weeds
i n this u pe.. .. nt ....r e Vente . 1II11ow, COl1llOncocklewr . and pr i ckly s llU. All
th ree spec ies were very suscepti bl e to 3/4. 1 end 2 Ib e i /A of BAS35l2-H . There
MIS l i t tl e advanuge of us ing the higher . et es except when appl ied a t the eer ly
bl oc- or one-third bl~ su ge. Excellen t contro l of Venice .. lI ow elld c_
cocklebur Ie S obta ined up tG and i nc luding t he boo to four t. i foI101l 1l led



u,

Table 3 . Effects of .ppl1~l t; on t i le and rate of BAS3S12-Hon soybeins and
broadln ved weeds . u.peTi~t l.

P.ne

"alI A
Venice Cl:rmon

Soybeans mallow c oc ~l e bur

Pri ckly
s id.

Twoto four t rif olt oll te 3/ 4,,
Check

Early bloc. 3/4,
a

Check

One-tlll rll bloc- 3/(,,
Check

Unifoli1te

Fi ....t tr lf ol 101ate

11',
e

Check

JI',,,0«,

J.5
J.5
U,..
J.5,.,
2.7,..
U,.,
U
t.a

L8
L8
J.8
a.e
U
L'
r.a
L'

ic
9.9
9. 8,.,
9.8
9. 9
9. ',.,
'"in
te
7.'
7.'
8.'
8 .7,.,
' .7
'.7
8 .'
8.7

9.7
9.7
' .7
7.7

' .7,.,
' .8
7.7

'.9,..
' .8
7.'
8. 7
8.7
, .n
7.'

8.'
7 .8
7 .'
7.8

' .8,.,
in
' .5

9.'
9 .7,..
'.J

7.8
8.'
8.8
8.'

Two-four tr1fol lol.tl
! one- thi rd bloom 1+1 1., ie tn

Averages of stages for . 1\ rates 'excl uding check)

lInl f oll au
fi rst t r1fol 1011t l
Two- four ttHo l 1ollu
Early bl_
One- thl l'd bl oc-

JI'
1
e

J.5
a.,
1.7
L8
U

J.5
J.8
L8

9.9
9.7
to
8.1
7.'

8. 7
9.'..,

9.7
9.7..,
8. 8
7.8

9.'..,
9. ,

9.'
9.'
8.7

•••9. '..,
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Tabl e 4 . Eff ect s of appli cat ion time and rate of BAS3512-H Onsoybeans and

broadlea ved weed•. Experi ment I I .

Ra t e
Stage ,. COrmlon Redroot Pennsyl vania
tr eated ai/ A Soybeans la mb, quar t ers pi gweed ul\Ilrtweed

Unifoliate 3/' 1.3 s.e a.s 10
1 '" ,.. 10 10
a U 10 10 10

Check 1.3 5.8 ' .3 8.8

First t rifo l io l . t e 3/' 1.3 8. 1 8.3 10
1 1.3 8.8 , .3 s.1, i.e ,.. , . 1 10

Check 1.0 , .0 3., 8.5

Two-foor t r if ol i olate 3/. '" 5.3 '. 8 '.5
1 U , .3 6 .' '.1
2 1.1 6.8 ' .3 ,.,

Check 1., 6 .0 3., 1.5

Full Foli age 3/. 1.3 6.1 V a.a
1 1.3 5.0 a.a 6. 5
2 1.3 U '. 5 6.'

Check 1.1 5.8 2.3 1.0

One-thi rd bloOlll 3/. 1.1 s.s U 1.8
1 1. 1 5.5 6.5 U
2 1.1 6.0 ' .0 1.1

Check 1.0 '.0 5.' ' .3

Two_four tri foliolate
& one-thi rd bloom 1· ' 1. 1 1.' 5.' 10

Aver ages for stag es f or all rat es (excl Uding check)

Unifol ia te '" ' .8 10 10
Fi rst t rifoliol ate U 8.8 8.3 ..,
Two-four t rifoliolat e U ' .8 5.0 '.5
Full folia ge 1.3 5.' .., , .c
One-third bloom 1. 1 5.1 ,.. , .2

Averages fo r r ates f or . 11 st ages (excl udi ng check)

3/4 1.3 1. 1 6. , s .1
1 1.3 1. 3 ' .8 ' .3
a 1. 5 1.3 '.8 8.1
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stage of t he soybeans at which t ime Ventce .. 11owhad 4-5 lta~es and coekl ' bvr
seven or IOTe leaves and .as 4.s ' ta l l . As growth of these~s , dYl netd
further, Veni ce .. l1ow beUa! s lig htl y l ess suscepti ble whi le coeklebur .-e- lned
-oT' ~sceptlbl t part tcull rly . t the 3/ 4 l b . IIA r.te . It should be noted,
'-nr , t lli t ventc e .. llow ....s .. turing fUUr till " coetl~"r n ell1s t 1•.
F, IT to 900d cont rol of coeklt bur one to boa f~t ta 1l wn obt.Jlned ,t t he
li te t re a_ t lU geS .

Pr ick ly s iel. _rgtd l ate r ehl.n Yenice 11111011and C~ cock l ebur end d the
t 1.. of the two to four trl foll0 1etl .ppl lclt lon stage it had fovr 11' VI S .
At th is st 'ge . 11 three rit es of BAS351l· K9'Ye ~c.l llnt contro l. COntrol
....s still ~c.l 1 ent wit h .1 1 ri te s at . ar ly blOOMwhenthe pr ickly stdl WlSS" t al l ,
howeveT, .t one-third soyb.,n bloomt he 1 and 2 l b rates proved superior to
t he 3{4 lb rate . It should be poi nted out chit plot s tre ~ted ear l ier thin
t he t-o te four t r lf ol lol at e leaf st age of t he soybeans remained fre e ef
this weed fer the entir e season, i ndicat ing somepreemergence act ivity of
BAS 351Z-H en t hi s speci . s . One pound per acr. applied at t he two t o four
t r l feli olat e stage and als o at ene-t hir d bloomgave perfec t cent rel ef all
weeds.

EXper iment I I : The pred~i na "t weeds in th is experl~nt wert cannon lambs·
quarter s, ~droet plgwtl d, and Pennsyl v.nl . ~rtwtld. At t he t ime of t he
unlfoll . t e st age appli cat ion al l three weeds had two to four l .. ves and were very
sl nsi t lve to 3/ 4 l b ai / A ef BAS3512. H. Fol l owing this trea~t weedgrowth
adv.nced very rapidly .nd diff erences In suscept ibil ity were pronounced. ColI·
.e n l.-b squar ters and to • great er extent redroot pl~ed bec~ more resi sta nt
thln Pennsylvania s-a rt>oe:ed. which rO!!llllined very sllscepti ble It tile tloO to
fOllr t rif oli olate SUllll!of t hl soybeans when i t flad . pproxl....te ly 18 l "' . l s .nd
" 1$ 6-8 Inches t. l l. As In Experi.... t I t he 2 l b ra te leproved contro l 1$ tile
IOHlIsadvanCed In deVlI~t and bee_ .e N! resis u nt . Droughty sol1 eee
ditioll$ It lu er SU!lIS -...rflan contr l buc.d to the N!shUnte of tlleSI......

The double appl i cat ion of 1 l b alIA of BAS3512· Hdid not illpro.. ~ con·
t rol ever t he slngll 1 l b appli cati on at the two to four t rifo lio late stage since
thl we-ds had alre ady progressed to a acre resistant stage.
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CH!}l ICAL WEED CONTROL I N DI RECT SEEDED CJJl IlAGE

A!!D KE!IIODS OF EVAUlATI O!l Of IIEEDUlC RESULTS

Char ' e. J . NOII I

ABSlRAC T

See d ed ca b ba se (Bra n ke 0 I H " • •• ver , .aplt at a ) "" • • ue cen fully
w@c dcd In .. pceemetge nce a pp lic ati on wit h BAS 2903 _H (2 _oh10eo_lI_
(l -.. eth y l _2_p copyro y l ) a c Han l l l d e), pr epac k lo t {2 - e h loto -II - is o pr o py l ac e u n l t ide
a nd a l a c h lor ( 2-c h lo r o -2 ' , 6 ' · d t e thy l _N_(",e t hox ymot hy l ) a c ot a n l l1 d e ) . A
convent ional w•• d r a t ing ay. t~ waa employ ed ~• •d on numbe r of weod. pee . ent
i n th e p lcto . I n addit i on t he f"u. " oft pre valene w •• d o 1n th e fi el d we «
r a t e d ....U hou t re gard t o their c UlIIn e ca . Under t h is .y ot "'" te c o t d . a H ng
waa ot. p! l ! l ed a nd r " uI t ln g dat a c le arly showed wha t weed. weee contr oll ed
o r not cODt r ollO'd by oa e h t< ,,"'en t .

I NTRODUCTI ON

s • • dod cab ba ge wa s .h"", lc a l ly weed ed wi t h bot h p repl an t I nco r por a t ed
tre a bae nt • • nd pr e""'erg en t t r ea Ollento . Suc co .. f u! t r ea"" o to f « lIO lu t
ye ar ' . tri als (2) wer e In clude d In t ~e experime n t. Fu rre r (1 ) re por t ed
t~a t "' -8 20 ha d been . u oce •• fu l ly uoed la. t yea r a nd t h i s h er b ic i de ~.

inclu de d i n t ho t . ot .

~'I'ERIAL "'ND KEnlODS

lb i • • t udy was con du cted a t t ho Ro ck Sp r ing . Exp. c~eo ta l F. ... loc. t.d
10 ., 1 1• • we.t o f Uo Lv . r . l t y Park . lb e a OI I , a Hagerl t own . i l t l oa.. , wa.
pl owed in t h fall of 197 0 a nd t he ... dbed pr e pare d Kay 4, 197 1. lb e pr e·
p l a nt t r ...... o t . were . pp lI ed .nd i oc orpo rat ed t ho next day. bme d l a to ly
follO Wing I nc o rpo r ation th e H . ld was .., . ded to t h . va rie ty (;ol d en "'Cto .
The pre_ r gent t to . t1II.nr. were a pp li ed 4 day . l a ter.

Sin gle row p lo to we .. 26 te ec l on g an d 2 te et Wi d e . Tr ea t ... n t . wor e
r. n domic ed in eac h o f 8 b lock. . The en t ir . a r ea o f t he pl ot waf t c . a t ed
wit h th e h erblcid e. The field was cu l t i vated t wi ce. Weed . a lt h ough p Ot
In I . r ge n .... b .rs wer e no t un Uono ly d i .tr i b ut ed in t ~e p lot • . We e4 . pr nt
wero I"",b.qua rt o .. ( Chen o pocli um a l b"" L .); ra gweed (Ambro s ia art ... 1a U f o li e L. )
. hep her dspu r . e (Co. ella bur • • - p• • tor i . (L.) ~dlc . ); and bl ac k med ic (~d lca80

lu pu lin . L .) . Tho o l o t wo . ha rve. t ed Augu .t 13 .

A r a t i n g of I to 9 wo. u . ed to oval ua to woe d con te o l J un . 7 an d a~ln

Ju ly 23 . Und . r th i S oy o t e .. I 1. no weed con t ro l a nd 9 i. comple r. wood
cont ro l. It " oul d b o .x p .. r od t hat a ll _ jOt weed , " e re con trOlle d if th e
r .. ulU ng u r i n g we« 9 o r ,,,,",,.mat b . low t h lo n"" bet. Ho6t i n vcati ga ti on.
U6e <", li ar .... thod . t o . vol " ato ...... d co n t ro l.

1..... o d . U Pr of euo r of Ol erl cu ltur e, Depa r tmen t of Hor tlou lture, Th. Pe nnoy l 
v.nI. SUte Unl v era i t y , Uni ve rs it y Par k, Pon n s y lv .n i a , 1680 2 .



In t btt ...... 1... Uon o t I Ddh i dua l ...-da "UII t'" vee4 ""t UIl!to .. l "
d latdl>u ted In th~ f1~ld the .. I>ove ."It ... o f ...... t ... t ioo I>.. ad on ad 0_..
dt d oot ~ault t o ao ac ~ur.. t~ p lc t~r. of tba r a . ult o f herbl~id. t QOant a.
'" veltd <nl.,. .... ltd ... t hel< prc. etI~. 0 < .. ba """' .. Or d~ lJt~e of la.
" itbou< rc p rof to tl>elr ..- <.WI.".Itd. llAdu t l>l. l }'I t . <ha follovl. o.
nUn l Wl I ... ed,

I OM or . n .....I.1tJ _~dl in t ha plo t
2 OM Or .n .tUll tltd _ ed l in t '" 1'10'
3 OM or .n u ... uly ltuote<l "'"" in the plo t
4 110 ....... . i n the 1'10<

Wi t h t ll i l r".l.na . y . t .. <~cu <d ... ki na WI• • t.pl t fi~<I an d "n..cc" rat.
plc w r . .... obt a1 n lOd o f .11. _eel l H ll ed by .... ~h ha r bi d de .

RESllLTS

The r elult . I r. pr . .. . nt ..d i n t. b l ~ I . Att horb lcide • • i an i fi o"ntly
re duced tho "".d popul"t ion .. a whol e Whon i ndi vi dua l "", .d . .... n <.. nd
it 10 cle a . l y . 11""" ""atwe.<I. are cont. oll ed by .. oil he r bici de.

LIn:RA'rUlE CI TED

( I) Furr e r , A. R. Jr., C. t . St atU.Dd 5 . e , ""Lane. I') n . ", · m
sa luUvlty ..... Ilo losloal ratfo.-..~. on V~p<abl. C....P"'.
Ptoo: . of . ... 1I0n_ • •un Weed 5<:1."" ... Soc 2~ : 167 ·l n .

(2) 1Io11, C. J. 1971. o.-l~al Weed I .,. o f Di",~ , Su dccl Cab..... .
hoc . of t'"....._.<0=1oI-oed5<:1."""' . SOC'. 25:1 -8.
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EUWftle-' or snmw. IIi:IlllICDlIlS m IIEDlCn& cnnIU l'lOIS PI:It 'CED
lXIJ'ftOL m all»' m.rtlI:t U ftAlSPUftEJI c.&!lIl'GF,

I. . J.. J.lolll.)'

~ll... t Ml "_ c"" t n>! or c_ NC""4 . P......,.ln.D.1 • ..n
_ , 1... _"" .... ~t Pt&vM4, lul£'l " reb ", ... aDd w1~. v..
"btU- . r..... ' ''pl&U Uloo01'Jl0rded applie.tiCla. or I _ e. 10-25 at
2 1M &J.f J. _ trU'hlraJ.1A + &laclllor at t . J. 111.,-.1/. , aDd. p OI" , ........
pI..,' app lieaUoa. of aJ.aclllo r U 2 , 3 Or 4 Ib ' d( J. ",,4 Dc:PJ.at ~ 11>_ &i/ l. ,

Sign1fic.." crop IDj~ &ad co••• ~• • t 71_14 reduc t i on. ... ... obt&u..d
t rom tri fl er-aliA + .tach1o .. at t + 4 Ib' &DdDCP' at 9 Ib, &J./J. po" ir ... __
pl ... t .

)bpuae ll, a ...... <>OQduc tri OA lila Ulll ...... U ' ot C<»:ma"Uca' 1' 1.lIlIh
hM&>'cll. hno i.rI. l or-til. C_ ' I'J' . C_eHcut t<I 111_\00 ...,era! 1 1>101".
-.ad luorloi c1<1.ec _ l>iAa U ...... vi Ul~ t o ... 114 0 11"0 1 aDd. "rap i.IoJw7 1.a
t ramopl ... _ ""M.p .

Cah~ ( ....... 1<0&oh ncca nr . £!J!11"'~ C'f . c-c ero... _ f1d4 M t
.... IQ" 19 &ad 20 , 191 1, 15 iD<:bu ap&n l..II ) ll1Cb ..- • • TnI ._u ......
an'UP 4 iA • ..--.1U<1. b locl< <MaJ.... n Ul , .-t ad. pl o ta c_1e tiq or •
&1Jl&l & .... 10 f .. , 1_. b-N-.ou wan repI10.'" tIlrH 11... . SOU ....
• .. rr >-<: t !be .....,., 1_ . Di&st- 4£C .... ~pli.." .... u.o "' .....'1 ... '
_wr t or c.&l>bap M.&CO' """' .....1 at ..... "" or 5 Dff..j'jIJ pl. of _ al" .

Prwplan ' w orpo ra t . d. _11_ti"". or t rlr1\l1'&l 1J:l 4EC, ' '' _ 7o-<!5

I
Jl.....,oacI.ai7-bllt,J1-4-\er u.~\,Jl~, 6-41JIit.......u li... ) Ge , UlI )87 011
Jl-a11,Jl~_( 2-<:h1o..... lQl)-2 , 6-d..itri t u ir1 llaraM lQ1......u 11ne ) 4EC, u>d.

• tlulk .h e or \ r1 r1= al 1n + alael>lo r 4EC __ "" x..r20 , 1911 ....4
1ncarp ar . t ed. to • d..p t h or .pp~t.l,J ) i nc h• • wl th i n 5 .i n"t • • or ~p1 i_

a . tI an ".iag• card.a t racto r eDUD\ed. r oti l1 . r . ~ t eap.r. ture th e ~
or ~pl1ll.tlon vu 77"P. "he l ut .1"' 1t1 a.... t r ai lltall bora ... ~p110.U""
" u 0.8 2 1nehu on x..r15-17 , 1971. Sipi t11l&1lt r . 1lltall ron ow1"1 ~pl1_
_ Han ..u 0 . 12 itI llhu "" x..r22 u>d. 0 . 19 1.aoh .. on x..r26, 1911.

pon \""""P l&.Ot _l1_ U or aladUo r 4iC u>d. Dc:P.l 1511...... __
t o d . .... 1lIllth.~ plo ta .... .,I 3 , 1111. ", 1__ \__ t ..... UIo d.a.1at
&JIPl1 eati_ .... 13 P . 'noo lu t &ip.i.li ll&D.t N.iatal l baro &JIPll0.ti ........
0 . 42 Ulclle. Oil. x..r26-3 1. 31¢ r illan\ ra1II.fall r ollaori.ll.o!:_ 110.U .... "u
1. U 1Aclut ..... .,J""" ) Uld. .. u>d. 1.1 6 laolloo . ""' .,I""" 9 , 19710

1• .lu i. tan t Pro tu-.. at Ilor t i ll'llltuno , Ual n ra i t 7 or eo-ti""t , 9 \a~,

ComllH ""t .
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P ...... l noH _4 ~1 .. p .... _I1\ 1a \!I •• >:per a. ..~ &>W& ... .... ' ~_

~004 ( ,lIohr<)Olia ~teah1toli. L. ) , IMboqaarUn (Cllel!!?f!ocI.'_ !!!!!! L. ) ,
n4z'oo \ pi paed (~th t ron -=- L. l , wf- c~ (lli «il.U ia
" " M_ h" (L. ) seop. ) , P qh&ll.i ..... ,_ (Pol ,U!!!!l!!! p." ' " 1h' &ll.i e- L. )
_ ri~. o...1.... ""PU 1.... L. ) .

_ " .... 'ro l r u illpo ... ... 1.aI<aa t or ...... or u... ah<:w" -.ali",," .- d n
_i.ac .. 0 t o 10 ecal . viUa 0 Uloli c&tiJl,t IlO a U ... , &Il4 10 rep ... .. u !.q e_
ph1.e IdU . Siooilar n.t~ ... ... '-bll t or crop . _ ....t " >COr .

H dd <l&t& ...... lak ... ".p JulT 19 . 191 1 \0 44ot. .. 1"" the . rr,,"t of IMorlli _
" tile 11"1._'- 011 ";'_1 <1.

Ree"'l , . and Dhcu .. loa

Good ful l • ••• on ... . <1cont ro l W&8 obt atn. <1fro- al .e hl or a t 2 , ) or
<l Ib" al / ! an4 DCP! ,, ' 9 lb. ail' poa' t~8pl&ll.t and '-ch e. 10-25 at 2 Ib"
.,/ 11.ppi {'I'abl e , ) . DCP.l ... 4 tritlurallJl II alae ll.1or at i .. 4 Ill. u lA p r o
d llCH .. ... ... . ... ly el Wl\i. ."f! wh1e1l. ..... ul U'Ol. i.rI. , ipi ficlUl U :r r.d liCH. 7 1&14&.

Ycb.- 7~5 4&Ca t It or 2 Ib " ai / A pp i &Delal llCbl or 4EC at 2, ) Or
<I I be &1/' pon ' ........ 1... ' p n . ip i fi C&Dll ,. 1.IIp........s coat rol ot -..
~ .. ,,_ared.1.0 u.. .,...,tro t t .......... t or ' rl tl ...-aliA at t or 1 11>&1/
.l pp i . Oa Ju1J' 19 . 1911 10.... " ·.. 1 of .,_ ~ 1I.1 a.. b · · 10-25 .. t 1; lb~
• wu ....1&o4at 1.7 ad fo r a .. _ 10-25 at 2 lba / . .. t 8.0. ee.pan.b l& f ir"
uzea or &l&chlOT..t 2, ) and 4 l lla/. or 8.0, 9.0 &ad 9. ) re~ti¥.ll . tr i_
rl uralu a t .; N>d t I ll/ .. &!I-.i ....till,p or 2. 7 N>d 403 r.. _ ti_ iJ' . za.
p __ 'I c ta4l.1 COO'!~tral or ..- ..-- wi th • c "" t l tirlC or
8. 7. BeI )87 a1 at t or 2 l ll. / ' pp i _ DO 1ap ........- "t 1.Il c t l or.....-
_ ~ed. .... c .. pan4 to t.r1 nuralu .. t 1 I ll/ ' boat ..... ai.pi.t 1 tiJ'
"'tta r u.a.. tri1' 1....alu .. t i 111/.. c..l> ti .... . or t rl nuralUr. at '; I ll/ '
N>d.al acb.lo r .. , 2 or 4 11>./ . <11<1DOt iJIp t\Ll1 __ c "" ' ....1 or c_
~<I .. c_""'" t o U inuralin al .

Nl _ co ..t ra l or ' ..... q lv ... i . -rt .....t ..... obtai.n& <i wit h pro
p l ant ucorpa .... t &<lt ......~"ta or tr irluralift .. t 1 Ib ..i / ' , jac~ 70-25 a t
1; or :2 llno . 1/ A., Md. tritl .....a1in + alach lo r .. t ; + 4 llno ..i /A., and. po at
t ranoplant applicatio .., or a1achlor a t 2, 3 or 4 Ib , ..1/' and DCP" ..t
9 lb ... i/ A. Ccnt .... l r ,t l nga on Ju17 19 , 197 1 r or t h. a. t ...... taant . we....
.. . rollowa l Triflur a1iD ..t 1 1b ai/" B.3 "-cb • • 70-25 ..t 1; and :2 lb 1/
, 8.) and B.3 , trirlur al in + ..lacblor ..t t + 4 l b. ..i / " 6.1 , ..lac bl or ..t 2,
3 Md. 4 lb . ai /I. 8.3 , 9,3 and 9.3 r.. p.c h ... l :r an<I DCP" a t 9 lba ..i/" 9.0 .
BAS)B7aH ..t 1 an4 :2 1 i/ " pp i ... 4 t rir l ""al !n + alacb.l or a t *+ 2 l b•
..i / ' ppi Po... poor co nt l or '. "",o,I......a.~t_. Il&til:lg& r or t h. ..
t rea_ ..t . 011Jut , 19 . 197 1 ....... 203, 4. 0 UId , .0 ....opec ti_ l :r•

.f.ll t .... ...".u pn . .... l1 . .. t t\Ll1 __ ., .... t .... l of redJ'oot pie-a<\
N>d.l _lI lq1>&rtare u upt trin ural ill + al acb l or at ; + 2 lb a ..t/. ppi .
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I:>:c:dlcIl.1 " .... ' .... 1 of tarp crabfp-u a ..... ob l.&Uled. .. , 111.&1.1 'rQo~llh

uc.p t 4ID<:b.- 1()..25 &\ ' . or 2 lb . ail. ""'" tJ' l n llnJ. 1.a + alacllJ. or at *+
2 Ih -.if... 'l'lloo lul7 19 1971 -.I "OD' .....1 ....H ..... _ u.. c.... t .... l '<-
.... u of t ri n ...-.l l... at t .,/. ppi &ad 1IC7,1.a t 9 l b. ail. po et • .-....pl .
\0 __ "_ . .... 1 .. Uap of 9 aad 9.3 "' IIJ*'U ... 17. ~bh ti&\\ .... f or
. ... b_ 7~ .t ,t....."2 1_ ai / A ...... 6.3 _ 1.3 wI>i.le ... Ul-nJ.Ln +
al ad:l l or &\ t + 2 lb. "" / ' __ .... ..-l. =l.7 S.7.

lfH chcr .... ..... .. ti.r ""o r il,. COAtJ'ollu 107prep la .U 1Aeorp...·. 1.e<I......
pHuh "". 0' 'ritllU'a1ia a t 1 110ai/I., ' .. be" 700-25 at 2 l ba al/ i. ~
)87C1l ,n 2 1100 &1/, aDd . rinlln.liJl. + alac:1I.1or •• t + .. Ih ai/". ~it1ur
a l iA u t 11>a t! " , ...... 10-25 U '. lb. at/I., IWl )87(11 U 1 111.di ll &Dd
. r i tl ur al 1.a + ala¢hl or a t t + 2 lb • • 1/, p ve . ' sn if icant 17 1• •• "_ . ....1 of
..it~. tb&a ' rltl ..... 11.. at 1 110ai/ I. . '11 poat tranop lant applic ation •
•" • •e4 ,a n c~l.t. COD' ro! of v i t cbsr-a a .

Sl&nific an ' 71014 r educt i cn. were r.c o~d f or trl flur all n + &lochlo,"
a t t + .. lb • • , / .. 1'1'1 &Dd DCPA at 9 l b . ai / I. pea' . r &Q.OJ>l ....t. n el da to r
th . .. t~ata.nta v. r . 1) .1 and 9.1 Ib a p.r pl ot ~&pectiv.17 a . c .-parcd
to 18 . 1 l b. f or tr1tluralin . t 1 l b . i/ A ppi . ~h••• r . due t i ona ~r. a ' t r i_
b" t. d t o _ ... .... ly U\lIltl.J>g re..uHnc r.... t h t roo__ nt • •

l..1&ehl or at 2, ) or 4 Ih &i / l. po .t t .-....p l t roolJU1Wd.111&1p1t1 e&Pt
yiel d 111<:......... cooop&.re<lto t rU l ural ia at 1 Ib &1/ 1.ppi . ~.. 111<:.......
~.. . U rilnot .,l. to 1JIprond _ ccct ro l . .... bM T~ . t 1i 1... ~A "l

&1110&h_ 1II<:...... d c rop ;ridd .. -.- to t r1 fi= &1ia at 1 U. _1/1..
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YELWII JftITSEDGECOIITROL AS IIIFLUEIlCED BY TIME OF TREA~

C. H. Dot y an d R. D. Sweet£!

Ablt ra ct

Three year l of fie ld e~er1=entat ion showed t hat 2-c hloro- 4- (e thYlQmino )
6_(l lopro pylam ino) _s _tri l z i ne ( .tr • •i ne ) contro lled yel lo w nutl edge (Cyperua
el culen ta< L.) bett er i f par t Or a l l of t he her bic i de wal appl ied post~erBenc e

wit h oil r ath e r t hsn i ncorpo r at ed . In corpo ra t e d applic .tion . of at ra. ine ,
S- e t hYl dipropy l th io car bamate (EPTc) and S_e th yl di i . obuty l t hi oc a r bamat e
(buty l a te ) controll ed nut ledg e te tte r if I ppl i ed dur i ng Or arter, r ather th an
teror~germination. Shall ow subsur f a ce placement of EPTcor but yl l t e
e ffect ively cont rol l e d nut se dge .

I nt rod uct i on

FOr . e ve r al yearl 2.chl oro_ h_( et hYlami no )-6 _( is opro pylam i no )_s_t ri a .i ne
(.t r a . i ne) and .e l e ct ed t hi ocar bsmat e s ha ve te e n t e s te d [Or cont r oll i ng yel l ow
nuto edge (j;; eru& e . culeM ". L. ) (I , 9) . A ne" er be rb i c1 de , 2_chl oro _2 ' , 6'_
di e t hYI_ N_ meth oxy=ethy l) a cet onl 1i de (al aeh l or) haa given some contro l o f
nuts edg e (11 , 14) . Recen t ~pha. i. h• • been on Hilling of he rbi cide a pplic a ti on.
fo r caxi~um nut sedge cont ro l . Thil lat t er f actor may be eapecial l y impor t an t
i n re duc ing rates o f some per . i . tan t herb ic ide s t o a l evel s . t i . fac t ory f or
veget abl e crop pr<>duc t lon .

Kur at l e and Ronn (10 ) obt line d bet t er con trol of yel lo w nut . edge i n
pot lto e s by i ncorpo r ati ng S_e tby l d lpropylthioc arbamat~ (KPTC) prep lan t
ra ther t han at dr ag-o ff Or .ho ot e=erg~n ce. Hau. e r ~t al (7 , 8 ) found t hat
ahall ov , sub su rfa ce i nj e ct i on of EPTC gav~ bett~r control t han ei t her dia o
o r ro t ot !l l ed i ncorpor a ti on . More r~ cen tly , Wil ao n et a l (14 ) r epor t ed good
cont r ol v l t h S_ethy l di i lobutylthi ocarh~te (buty l ate) pre pl sn t i nc orpor a te d
( WI ) . The foll owing year , however , t he sa;oe tr~'"",,,nt g.."" onl y p.... t1 al
contr ol . R~port . On t he e f fe ct i ve no. a of at r a zi no for yel l ow nut se dEe cont r ol
ar e qui t e varllhl e. Sever al vork~ro (2 , 3 , 5, 6 , 11 , 12, l~) have r epor t e d
po.t emergenc e app li cat ion . to be equal, sod .omet i~. supe r i or , t o pr epl ant
i ncor por at ed or preecerg~n oe applic a t i ons . Oth~r r epor t. (2, 13 ) show atraz ln e
sppl i ed pr epl ant i nCOrpOr a t ed Or pre~ergence i . bet t er t ban po.t~~ergenoe .

Tho add it io n of o i l t o .t ra zine hIS be e n .h ovn t o incr~a.e poat~rgenc e

act iv ity (4 , 11 ) . Alachlor , ala cblo r _at r a zi no and but ylat e_ at ra zi no oombl nat i on.
have giv~ n some contr ol of nut .odg e (11 , l~) .

The pur pose o f the . t udlo . r epor t od he r e i n vc r e t o eval U&t e sol ec t ed
he rbi cide s sn d he r hl c i de combi nat io ns, Qppli~d at var i ous growt h . t age. , tor
control of ye l l ow nuts edg e.

u f Qper No . 632 of t he Depart~nt of Vege t abl e Cro ps , Cornell Univ er oi ty .
It h&Ca , Nev York , 14850 .
Gr. duQte Aasi .tant and Prof es . or, r es peot lv ely , Veg~tabl~ Crop. Depart~ent,

Cor noll Univ or si t y, I t hac a , New Yor k , 1. 8; 0 .
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Mater i al . and Het h<xls

Re sear ch was conduc t ed dur i ng 1969 , 1910 and 1971 on s s i l t l oam . oil at
Geno a , He" Yor k . The arel> ha . be e n md n t ..i ned t c a heavy 1nr". Uti on or ye ll olt
nut . edge to r . eve r al y e ar s. In 1910 and 1911 a he avy . ta nd of must ard
( B~ es " i ga~ DC.) L. C. •~eeler var . a nd r edr oot pigwe ed (Acar an t hu'
re~roflexu" L. ) waa al so pr esent. Each year t he land was pre par ed by plo wing ,
fol lo wed by dou~le disc 1ng . Tre at= ent s , exce pt ~~bsurf~e plac e~nt. ~re

appl i ed wit h a han d- he l d , CO~ pr e s s ur i , ed , smal l pl Qt spr~er i n a t ot al vol ume
equi valen t to 35- 40 gal l ons per a or e (gpa ) . Tab le 1 give s ~ethods and da te . of
t re a t i ng, .tag .. of Dut aedge , an d t he dat e rstlng s were t aken t or al l expe r i _
....nh .

Tool e 1. I nformat i on appli es.le t o t re. t~nta ro ~ 1909, 1970 and 1911.

Year

,,"
1910

1911

~'"Tr ..at.ment Applie d Nut s edse St&l!e

spae 5/ '2'2 Spil<e 1/ 2- '2 i nch
Pos t 6/1~ 3-6 i nch

I nj e ct i on 5/ 12 Shoot emerg ence
Ge,.,.1nn U<m ,j, Gerlllin Qtlo~

Spike 5/ 19 Spi ke 1- 3 i nob

fu" 6/.25 3- 6 i nc h

Dom nt 5/ 15 l'>:>mnt

Incorpo r atio n

Diso 3- 5 i och

Diso 3-5 i ooh
me c 3- 5 inc h

Dis c or spr 1ng_
t ooth har r ov
3- 5 in oh

~"
Rated

(/ 17
7/ 17
7/ 17
7/ 17

(/ 16

Spi ke
fu.'

5/ 28
6/ 25

Spi ke 1/ 2- .2 i noh
~ - 10 i nch

T er1 ment

-'-S=e a $ nbove 1/ 16 7/ 21
7/ 16 7/21

Exper iment ooe (19 69 ) compar ed at ra . 1ne , EPTC, and out yl a t e , i noor por &t ed
(Ino . ) alo~e &nd i n c~binat io~ . r or nut se dge oontro l . Also , thr ee ra te . or
~tr~. i ne ve r e t e s te d a. spl i t app1 1c&t 10n., pa rt or t he hero i oi &e be i ns
i nc orporate~ and t he ~~1nder a ppl i ed po$temerse~ce vi th or vi t hout oi l .
Incorpor~t ion v~~ &one by d1. ci ng once each di re cti on t he l engt h o r t he ~lot .

Plo t . ve re 5 by 15 rt vi t b tv o re~li c ~ti o n~ i ~ a r a ndom1. ed compl et e ~loo~

de~i gn .

Expe r1~ent t vo (1970 ) eva l uate d . uhs ur fac e pl QC eme~t o f ~el ect~ d h erb i ci &~ "

for nut. ~&g~ co~t rol . Thi s part i cul ar A~pli cat ion t e obni que 1. not 1n gener.l
u.~ 1 ~ N~v York St . t e . Trea~ent . ~ere appl i e d us i ng a 10 i och , ~r 1 angular

1nJ e ot or ou1l t fr om an ord i oArY V_. haped o ul tiv~t1n8 . hoe. A nottl e con~aining

~ 15003 apr ayi ng t ip va s QCunte~ hor it ont ally o ~nea~h th~ to~ ~over pl At e of th e
shoe an d t he h~rblclde .ol ution VA$ f~d to th~ no z tl~ f rom A CO2 p r~ssur i ze d

t ank . A 10 I nch band of her t i c i de va a plAC~ 2 inche s be l ov th~ s oi l sur f Aee
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b)" lO4,J.....dnc t"" o.boe deptll. 7br'ee -.lJacetl t pun. pe r p lo t S&w... 3(1 1",,11
by kO n t ... a~ are a. Plot. ....... 5 b7 bll rt vith tbr<ttt ~l1C.t.1D"" I" ,.
n " b. b ,, 4 ~.c.. l>J.od dulPl.

E:q>err- nt U>ree (l .9701~ 1'"'o rpo U ''''' at u l ee t N be r b1el oHa at
... pan.t •• ~. of "ut..q.~. .l se t or ~erb1et<le U . ..~h were
a ppJ.led _ .. f._ TIl _ ... ~~D.t1"". ¥boo>"" t Mdp vu I n U e . pa • •u.s-. IODII.
..... b&1t o r t bl! \OUl berhl et"-.. at .. eb of the &to..-n t.1oae4 .~"". ... ebee l<
pl.JX. vu. lDC:luded 'fl u. .-ell .. t or 5e'O"" t .... ~ ..u . I oco rpo r a U on vu. 4oDt;
III dhe l".. 0""" .,.. ..h di ... ..U oo t""l~b of U>e p l ot.a . Sh r e<:t or t.lIe ! tt
1f1~ pl ot VLS treaUd I"YiIll ,. 2 n. but ter .OM betllH O ploU . ODe o r tile
lenD t r n tllen ts at C'aeh at04& rec "hed aD a44IU OMJ. U ra d"" pI ..... o il pol t _
_ r g.n .... applica Uon . '!'he 8 1>115 n. he rbicide t~ .. t=ent. ve r e cond4 ere4
lubp lota and t he at ag_ or nut ''' d&e l~ &t appll oatio n time Yer e t he • • In
plots of ,. opl i t. plo t d" . l , o . The..e yer e t vo ..epllc. tiona .

Sxp"r~ent t our (1971) Va ' . 1=11&.. t o ..xpor i • • nt th .." " ..xcept t he..e vere
tv el ve he r b l c l de t r ea tBe n t . ~ tu ber . wer a donaant r a t he r th an ,e~lnat i ns at
t he e ar l l e. t I nc o r por at ed app l lc ation . A eo.parl . on va> aa de bet ween applying
atraalna In corpo rated wi t b but yl ate or wi t h 011 polteoer,~ce f ol l oYi ng ~tylate .

Inc orporation " u do... by travdl ng OIlCI lacll d l...., tl oo acron th l plou ... l a ,
tba I prlng~ tooth barrow Oil tb . front bal f aDd the d lo e On tbe bac l< balf.
lIert>lc1de . ubpl oU va .... 8 lIy 18 n and ar r azl&ed. t n a I pUt plot dUl ", v l t h
t wo ....pllca t lOill.... de aC1'lbe<l f or expe rl ... at tllree.

Il:l<port-D t r1T1 (1971 ) va> ~.~ to aval ... te tbe effn t o f l_ rpo .... tlng
I p 1ke ata«t trea .... nU of alac:bl or In<! a t .... d ... . A ee-parho n o f nuua4 a
_ tr<>l v _e bat_ aPPIrl Illl pu't , Or all. of tba at .... d_ v!t ll 011
_~r, ce rtt l>or thatl l DeOrpo .... ted. with alac: b1<lr. Follovi llfl tl>e aptta
appll cat l t he bac:) Ila lt o f the ploU ... ... t""" rpor a tad by d l . c l llf1 OIloe each
<l1ncUOIl ac:ro .. th e plOU . 510 t eet ot the 8 tt wi da p l ot va a t reat ed . J'loU
...... 8 by 18 tt with t llO npl1 cat lO1la 1" a l"&fI<Iomaad coq>J.ete b l ... 1<d.. l ", .

Fl gure 1 abov . tb e ... an da111 t_pe .. t ..... . totol da11J" l'&1llfall . and
appllc atloo dat eo ot tba l oe orpo r.ted tre. tmenu la U .. hJ« . :rpe r t.e IlU til ....
",,01 t our to r 1910 and 1911.

Re .ul t a of exper t .. nt One a rc p r es e nted 1n Tab l . 2 . Four I b / A at . t r • • l ne
" . 1 n. ce•• ary to g i ve l a t t. t ac:t ory nut • •~e co ntrol " h. n . ppll e d l ceo r por a t . d .
EQual con t ro l " a l obtal ne d " l t h . pl t t appl lce tl onl at t lll/A I nco rpo r a t ed
plu l I Ib / A po at ea.r, enoe. 1nor ... l ng t he po.t lmerS "n o• • ppllc atlon. to 2 IblA
'"~ IOOC"h .t =or l eontro l but ad4I t io n at 0 11 to POlteoerge nce . t r • • ln . d l d not
I-prQYO cont ro l. But,.lat . and c<Bbln aUono ot butylat .... t r.." i __ IPI'C _
u rnl ... appl led. iacorporated ,ova _dl<><:,.. cont rol.

Do.U n-c. the l ull .urtac:e plac:eoeat l:rper~at . ,","""" r t v<>. .... , 1T1a In
Tab la 3. Ant t~t.elltl co at ai n i "6 butylat e o r EPTC , ..... good ""a tro} o.ncI
. t ru l ... at 3 Ib /A IE..... UUltac:to..,. contro l. .uae:lllo r vu DOt u th tacoto ..,.
..... wbo ur 1"aee appl lC I UOIl .
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Pigur e 1. Meo.n dai ly t~"p"r&ture (° F ), to tal r dnf o.l l (inc he s ) , and c1atu ot
i noorpo r a t ed &ppli c at ion~ of t l Bi ng experim ent . t hr ee and four to r
1970 and 1971 .

Dl t te reD~' due to t !a1ng of i ncorpor ate d t~stmeot . i n 1970 ~re .~

vi t h mos t herbic id e s (Tabl e 4) . EFTC &pp" ar ed t o gi ve l e ss co ntro l wile n appl i ed
to germinat i ng t ube r . than ~t la t e r s t ag es. At r a zl ne - Ll ac hl or combi oation vas
s li gh t ly be thr when t he i nco r pont ed &W li c ..t ion "" " ~pli t be t ween ". t
ger=ination~ sod spi kft s t ag e . The be s t tre atment , reg ordle • • of i ncorpo r ati on
t imi ng , wa s 2 Ib/ A at raz ln e i ncorpo r a t ed f ol l owed ~ 1 ~b/ A a t r a zi no p l us oil
po . te ....r gence .

~parQte r~tlDgove re t aken for . pr i ng_t oot n harro w and di $e incorpor a tion
i n 1971 but t he dat a in Tabl e 5 are a =e an of th e t~ . The dif fere nce i n
i ncor por at i on t ool a yas eapeci~ly evide nt when at ra zi ne was appl i ed wi t h
buty l at e r at her t han poo t emer ge nc e . Stre ak. of hea lthy nut sed ga were groYi ng
par &tlel t o t he di r eot ion the Ipr i ng_t oot h harrow tr ave l ed . Di f fer enoel due to
t~ing of inc cr por at ed t rea~nt . i n 1971 we r e =ore prono unc a d th an i n 1970 .
Buty l at e and atr ezi ne , appl i ed s i ngl y or i n oombi nat i on , gave l e o. contro l When
i noor pora t ed whi l e t uber . wer e do~t t han Yhe n Incorpo ra t ed at th e Ip i ke
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Tab l .. 2 . Vh ua.l ....u"C • • or ye llov ''''~&c'd&'' ....poau to ..t rut ... appli ed a t

d1N' ... ""t &rovUI ..... ... _ Ml..,t e4 tht".,.,- b_ tn applied &10_
aD<! ~.-I>1r>ed Y11..h " trad ..., . I:"l ,u u..ot 1 ( 1969) .

Ib 'A I b/ A I b lll
Ilr rt>t~ld.. I n .. . BaH y In " . - , R&t1 !1/\ ,_. PMt D ""' tiM

Atruloe , ,., , I t .e I I ,.,
Atrulne , ,.. , , 8., I e 8.e

Atru!"" • ,.. a , 8. • a , 8. •

But yla t e , ,..
Ilut y l " t " , ,.,
Atrul " .. I
d lu tyla te , ,.,
" t n .doe I
' But y l U " • s. ,

Atoru!"" I.""" , ,..
~. I .'

i 1_"" """ tr<>l; 1...,_,..,1&1 eoa trol ; 9"c - r1 ..W eOIIltrol .
D !h .. .. t...,_ ,,1.5had 1 IP& ot SImoeo u.- 011 pi ... %2OT-.I d t1 . ...

or.ble] . Yin l raU"P" or yell"" out.aedc" relpoDM to ."b aW' l'ac .. plac....,o t
of &1.... al.ch!or """- M lltCte4 t lll " "ar b-.t u. hJ*r~t 2
(191 0) .

lle rblc1<!<! : l b/A !lAtl ng"

Au ... t "" 3 T.)

Ala . bl oT h 2. ~

me 4 6 .0

Butrh tfl 4 B.O

At d n.. 2 . al""ll.1 or 3 b . ]

At ,,1... 2 • but , l _. " 3 8.0

,u..,ll-l or J • bu t:rlat . 3 8. 0

i 1."., ~rol ; 1.... .-..""1&1 eotlUol , 9"" lIeu COJItroJ. .
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Tab l e 4 . Rati ngs " of yel lov nut, edge r ... von." t o EPTC,bu tyl at e , a t r a zioe ~
!lJ.a c hlo r applie~ at ~ l f fer ent grovt h s tag,," • ~periment 3 (1970 ) .

St ag e at I ocor po,...te d Appl1o at l on
Germio " t 11lll Her bi d d.e

Her t>!ci d.e : lb {A Appli ed seeaaeaes Sp l !:e an~ SpH eb Means

Atn zi n e ; Inc . '.0 ' .0 '., ,.,
Atr uin e 2 I n o .
+At r u 1ne 1

~"+Boo. ter+ E 1 ,,- Pos t 8. , 8. ' 8.' 8.;

AJ.aeb l o r • Inc . 6. , 6.8 6. s 6. ;

~ , I nc . , .s ' .0 6. ' 6. '

aut l' la t e • Inc . ' .0 t .o 6. ' 6.8

At,80 1ne ~ I nc .
+Butyl a t e 3 I n c . ,., ,. 0 r,s , .;

Atn d ne 2 lnc.
+A.l..chl or 3 In c . ' . 8 6.0 ' .0 6.'
Cult.1 vat"d c bed Jd '. 0 J.& Jd

!olean fu r ap pU " ..U on H. d . O~

st ag e 6.' , .; 6.; l!ero .- O.91

•, l~oo cont ro l ; TMcommerci al cont ro l ; 9~co~p lete contro l .
Thi . v as a s pl i t appl i oat i on , one half t he t ot al her bi c i de appl i ed when
t uber s ver e germi nat ing and t he re mainder a t t he .p ik e . t age .

st age or spIlt be tv een t he t vo stag es. Co~.r1ng buty la te - at ra zi ne combi nati ons ,
str a. i ne appl ie d po . te~ergen c e , ra th er t han i nc orpor at e d wi t h hut ylat e , gav e
mucb oet t e r cOnt ro l . The di f f erence i . pa rtic ul ar l y evi de nt Yher e t he Incorpo 
r ated appl i ca ti ons were made whi l e t ube r s were dormant .

I t m8Y be wort h not i ng t hat t ub er s wer e germi nating i n 1910 a t t he ea r ly
i ncorpo r a ted appl i cat i on whe r ea o i n 1911 t he y were dormant . Fi gure 1 ohow.
t he mean t""' per at ur e was high prior t o , bu t l ow f oll owing , t he 1910 "a t
ge "" ha t i on" appH c ation. Howav er , co ndi t i on. ve r e IOOre or le u oppo. 1t e
bef or e and a f te r t he 1911 dormant a ppl i cati on . Thi s s ugge . t. r api d t uber
apr out i ng pri or t o trea~ent and al Ov gr ovt b f ol l oving t r eatme nt i n 1910 . The
re ve r . e of t hi . pro bably oc cur r e d i n 1911 .

Atr • • l ne appl i ed po .t emerg ence fol l owing api ke s t ag e appl i ca t i ono i . IOOre
e f f ec t i ve t hM 1f a ppH ed vi t h th e . pi ke s t ag e appl i ca ti on (Tab l e 6) . Sever al
t r ea tment . at t he . pi ke ot age ver e bet te r whe n i ncorpo ra t ed t han when l e ft
undi l t ur be d On t he s ur fac e .



Tahl e 5. Rat l ngs a of ye l l oy nut.e~e r e spons e t o butyl a t e and at ra~i ne in _
corpor at ed at di f f er e nt groyt h st age . , and comhina t io n. of at ra zl ne
i ncor por at e d ~i th but yl a te or appl i ed post~erge nc e Yith oi l b
fol loYing but yl at e , Experi~en t 4 (19 11) .

St!l.t!e at I ncor porate d Application
Don .ant Herb i c ide

~~" Spn e "" d Spik e c loleaM
At ra: i ne Atrazlne Atra~i ne Atra zl ne

lIerbidde :lb(A Inc . Po.t I nc. P03t Inc . Po.t I nc . fu ..

But ylat e , 5. 5d 7 . od 6.e d 6.'

A.tru i ne , L, 1. 0e 6. , 8. 0e 6. , e.v ' .0 ,.,
But yla te ,
+Atr a .i ne 1 ,.' ,., '.' a.O ' .0 e.s 6. , a.'
But yla t e 3
+At r a zin e 2 ' .0 •., 6. ' ' .a 6.a ' .0 6.0 a.'
But yl ate 3
+A.t r a.i ne 1 , .0 t,» 6.a 8.' 6. 0 a.s , .s 8.'

But yl ate 2
+At raz i ne 2 ,., .., 6 . s ' .0 , .a , .0 s.e a.•
Culti va ted chec k 1.3 3 .8 1. 5 '-'
1~"" 1'o r appl ica t i on
stage s. t ,., ;.0

Hod . 05
Lsd .05 • 1 . 1 Hsd .0 5 appl i ca t i on ot age - 0 · 5 Herb . _Ll,,
",

I- no contr Ol ; 1_c oa=er ci al co ntrol ; 9- c~plet e cont rol.
AgYay Booot er+ E 1( 2 gpa .
Thi. Yns a spli t appl i ca t i on , one hal f t he t ot al herh icid e applie d when
t ubers ~ere dormant an d t hc r emai nder a t th e spi ke s t ag e .
Ro at rs .ln e a ppl ied .
No i ncor por a t ed c hemical appl ie d hut pl ot l yere cul t i va t ed at the i ndi ca t ed
ti me . yl t h Inc 0 "l'Ora ti on e qul Iment .

Di~cu5~ i on

The r e sul ts On ~ ub~urfac e pl ~cement of EPTC agree Yit h that of HeU8~ r

et a1 (7 . 8) th a t . halloy plac~ent giv es good contr ol of yel loy nut l edge .
Buty l at e y~ equa lly e f f e ct i ve . ?r eplan t i ncc rpo r at e d EPTC and hutyl st e a ppe s r
oo re e f fe ct i ve yhe n applie d ott er t uher. have germi nated , yhi ch se e~s to di . 
ag re e Yi t h Yor k by Kur at l e and Hahn (10) Yho found ea rl y PPI appl i c at i on of
EPTC &Ost e f f ect i ve . I!oyev er . they i noorpOr ate d pr ep lan t appl i oa t i ons by doubl e
di l cing an d u.e d t he .p ik e- too th h~rroY Or culti vato r to r lat er appli cati ons .
Yhlc h could ac eount for t he di f fer ence I n c ontrol . ~ t ube r . may hsve
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Tsble 6 . Rat i ng. s of ye l l ow nut.e~e re 'pon 'e to Qtra . ine a nd ~achlo r Q~pli ed

al on e an d i o v.. .. i"". comb i na ti on s. Exp erl ",en t 5 (1 9 Tl ) .

5p i k" Stoge
Herb i c i de Ib/A A.ppli ed Inoorpo~&t ed Not I ncor por a t ed

At ra dn e , V. Spi ke 6. , 6. '

.u""b.l or , Spi ke ,., L'
Al achlor , Sl' i k e 6.' M

Al acb.lo r ..... t n . i n" 2+ 11/4 Sp ike s.s ,.,
.uae hl or a Sp ik e
At r a zln e+Boo.t er +E 1 lib .. 1/2 ~. ~"

,., ,.,
Alac hlo r+ atr a . i ne 2 + 1 1/4 Spik e
At r ao1ne+Boo. t er+ E 1 1/4 .. 1/2 ~. Poat 6.' ,.,
Check s.s ,.,
• I _no oontro l; 1-e o~roial contrO l ; 9- oomple t e oontrol .

s tar te d eo ge~inQte vhen th e ea r l y ¥PI appl i ca t i ons wer e mad e , bu t t h i s 8ee~.

unli kely ~i nee i t wa . appr oxi mat e ly One mont h pr i or t o nut s edg e emergence .

I ncorpo r at ed appl i c at i ons of s t ra .i ne ver I! le s s effe ct iv e when tu be r s
""re d.omrm t t.ban at la t e r stag... . Ther e app"" rs t o be no a dv &nt ag " ot s pli t
inc orpo ra te d he r biei de aFFl i ca t i ons . The mos t out st and i ng dif fe ren ce i n . 11
expe r i =en ts wi th a~ra . ine or at r • • ine co= bin at i ons wa s th e i ncr e as ed con t ro l
obta i ned by s FFly i ng Al l , or F&rt , of the at r a. i ne pos t emer ge nce wit h oil .
Very good contro l was obt a in ed wi th to t al r at e s l es s t ha n ~ lb /~ .

Wil . on ( l b) r eported good nut se dge cont ro l i n 1968 wit h a t r a . i ne appl i ed
i ncorpora t ed or s plit bet ween i ncorpo r at e d and pos tem er gence . I ncorporat e d
t re stm ent s wer e =ade t o ger=in at i ng t uber . an d pos t emerge nce tr est ment s t o
• t o 6 i nch nutsedge . In 1970 , howeve r , th e S8me tr ea t ne nt s g. ve l i t tl e
contr ol . I t shoul d he note d t hat i n t he la tte r expe r iment l e s a t han one
per cent ot t he tu ber s ha d ge rmin at ed at t he ti=e t he i ncor por a t ed trea~nt.

wer e appl ied and pos t emer genc e tre atmen t s wer e made t o 1 .5 i noh nut. e dge .
Some of t he bes t nut se dge con t ro l ob t ai ned by t he a ut hor . Jtu been when her b_
i cid e s were ap pl i ed a t .t ag es .i mi l a r t o t hos e i n Wil .on' e 1968 experi~ent .

When eoopari ng re . ul t s of di f fe r ent ti me' o f he r bicid e aFPli cat i on ,
e spe ci al l y bet wee n year . , e nvi ro =n t &l. facto n mao' b e r u pon. i bl e for dif _
fe r enoe s i n c ont r ol . The CUl t i va t i on eff ec t due to inco rpor a t i on can &ls o
produc e diff er e nee . . However , in addi t i on t o t he s e e f fe ct s , t he .t age o f nu t_
se dge at t he ti~e of herb i cJ de a ppl i cat i on i s in por tant i n obt a in ing good
cont ro l . ~ctively grOwing nut.edge i o eontro lle~ more re ad ily t han th a t wh i eh
i s do~~t or s low ly gr owing .



,.,

Ll te~ature Ci te d

1 . ~ll. R. S. , W. H. La~hman . E. H. Rahn and H. D. Sweet. 196~. Li te
hi~t Drr s tudie s • • re l ate d t o Yeed contr ol in th e nor t hea , t. I __Nut gra • • •
Rhode I sl and Agrio . Expt . Bull. No. 364.

2 . Bell , R. S. and P. B. Gardn er . 1962 . Nutgra~ . cont ro l . t udl e8 in cor n
wi th at r az i ne and i t . r eai dual eff ec t. On & to,~e see dli ng . Pr oo .
Ngwee 16: 306-311.

3. Col e , R. R. , C. D. Kee.l er and F. B. Sprin s er , Jr . 1962 . Nut gra • •
cont ro l i n fi el d eor n. Proc . NEWee 16: 316 .

4 . Di cke r . on. C. T. and R. D. Sweet . 1968 . Atra~ine , 011 and 2,4 - D t or
po.teme r gence vee d control i n sweet CQrn . Pr o c. NEWCC 22 : 60-14.

~ . Fert ig, S. N. 1961 . Preli ~lnsry res ult. on the use o r che~l cal. tor
nut gr a s. oont r ol i n f i el d cro p" Pre e. NEWee 15: 334- 335.

6. Har gan , R. P., G. H. B~er . J . C. C1aloue end H. D. Sweet . 1963 . 5~e

rac t or s inrl~encing nut gra s s re 'po n.e t o cbemical .. Proc . uewcc 17:
333-338.

7 . Hause r, E. W. and S. A. Parb~. 1964. ~eliminnrr re por t on met hOd. fo r
t he oontro l of yel1o~ nut s .dg . (Cyperus esc ule ntu s L.) i n peanut •• Proe .
SWC17 : 158- 159 .

8 . Hau. e r , E. w. , J . L. Eut l er , J . L. Sbepa r d and S. A. Porb~ . 1966 .
Respo nse of ye l lo w nut . edge , Fl or ida pusle y and pea nut s to t bio ca rb amat e
her bi c i de s as a ff ect ed by ~etbod o r place~nt i n .o il. Weed Re•• 6:
3 38- 3 ~5 .

9 . Hau.e r , E. W. 1968 . Yel l ow nut . edge __ probl~" r ene.rc b , t re nds and
out look . Proc. NEWCC22 : 37- 48 .

10 . Kurat l e , H. and E. M. Rahn . 1968 . T1=e of appl i cat i on of EPTCfor
nutg r •• • cont r ol i n potat~s . Pr oc . NEWCC 22 : 424-428 .

11 . Par oche t t i , J . V. 1971 . Yello w nut . edge control in cOrn wit h buty l . te ,
at r.~i ne , al aehl o r and combi nat io n. . ~oc . HEWeC25 : 322.

12. Sontle aa nn , P. W. and J . A. Meade . 1962 . The r espo ns e of nut gr . "s to
berb i ci des appl i ed at var y i ng . t ages o f gr owth. Pro c . HEWCC 16: 321~326 .

13 . Vengr i" J. 1963. Nut gr a •• cont rol in f i e l d cor n . Pr oc . NEWCC 17:
308-3 11 .

14 . W11. on , H. P. , R. L. Wat er f i el d and C. P. Savage , J r. 1911. Fi eld
i nves t i gati on. of t be activi ti es o f several he r bi cid es for contr ol of
yel l ow nut se dge . ~oc . NEWCC25: 255-2 62 .



Charlu J .

'"
1II!!Jl COlffllO L I N S~EOED ONIONS GROI1IlON IIINERIlL SOILS,

No ll

ABST !lJlCT

Tw~n ty-one tr ea t men t a i ncludi ng an unt r ea t ed chec ~ plo t we re In cluded In
tile oeeded oa t o n (AI 11 "", cep a) ""p er ill on. , lli ne h er b1 d du , al o ne or In 0*1 ·
"".10 1\ .. e." inc l ud ed In eh" t r i l l . Wee d . prenat "". e ta ..blq"" rten (Chene 
p<>dl "", . l b .... L .) , yello w foxedl (1n lrl..o gll ""_ (I.) h& uv .) . n g..ud ~
brol t . art elllllHfo lU ( L) a nd .heph erd l pune l <:opdla bur .. pn ror l l (L)
li ed!.) . Ta ki ng IMo e on _ l d e n tI c n "" ed co ntrol, l U nd o f on ion p Unt a e nd yi eld
t h e b eat tr .. .... nt . wer e IlCPA I n .p re _ e r g e nt a ppl1c nlo n fol l"""'d by c h lor o_
"uron in. pen. er ge nt epp li cH ton 30 dey o late r a nd prop echlo r app li ed tht U
t 1me . dur ing t he l e • • on a t 30 de y Int erv al • •

INl' IWOUcrWN

Succ •• • !"l ear li e r work ( 1, 2, 3) on ch. i. e l weedin g of onl ono gro wn f~
e e te o r tc e n _pl en t o e n c ou r l ged u ' to e.e herbicid e. to ~e ed o nio nl gro wn f r om
l e ed . Th e e hemic .ll " e e c e . " f u l l y e . e d by Sln .k I nd Dl ily n (4) ln ~eld ins o f
tun .pl lnted o nl o n o ""re 11111br t o onlS "e h i d ua ed .

HAT!RIALSANDMETHODS

The weed ing t ri l l l wer e co nduct e d . t t h e Hortieul t~1 1 Rel elr e h PI~

l o cI t ed 10 .. U .. " eot of Uni veuity h r k . Th e . 0 U , I HI s oU t own I U t lO lli,
... . p low ed In th e fI ll of 19 70 an d th e . e ed . ed p re pa red lla y 4, 1911. P rep l I n t
trea tme ntl "" re I pp li ed llay S . A r o tot U l u " ao \li ed to l nco r po ra te th e .. h lr b ·
i c1 d u to I d epth of I t o 2 in e heo lIlIned i lt dy f ollow ing t he IpplicaU on . The
fi lld ""' . oe e d ed to t h e vor lety Downln g Ye ll o" Gl ob e t he ..... d oy . Pre ereug en t
tr e l ... e n t. ""t e I ppl ie d 4 de y l l It e r and po.t omer gent t r e . t .. e n t l 3D a nd 60 d l YI
. ft e r oe eding. An e l t i ,. . te of ~eed c oneto l ... . ... de Ju l y 14 u. i ng • I to 9
t l ting .e ll e . One i . n o " e e d c oo t rol . nd 9 comple t e .. ee d co ntr ol .

Si ng l e 1'0" pl o t. Wet e 2 6 f eet l on g . nd 2 f e e t .. Id e . The tr eot ""n" ~e re
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EVALUATIO N O F HERBICID ES AND HI:RBICIDE CO MBINATIO NS

FOR W EED CO NTROL IN TRANSPl.ANTED STRAWBERRIES

M. M. Lay an d R. D . ll nlck l!l

Abs tr ac t

Thre e varletl es of straw berr ie s . Sunris e (early s eas on ). Rarita n ,(ea rl y
mid -s easo n), and Guam ;"n (mid - s ea so n) we re used in th Ls s tu dy . SUll1!se
was th e l ea sl , Guard ia n t he mos t , a nd R<lri ta n Int l!TJlledla te in se ns itivi ty
to her bicid e ap pll c a ll on s . RH 3 15 a nd RH 892 we re more e (fec ll v " on
gra ss es t han On broa d leaf we ed s . The b es t tr e at men ts inc lud ed EPTC
Inco rpora ted with a l achlor sur face ap pl1ed , DC PA piUS ses o ne , c hloro ><uron
p lu s dl ph enemld , f1uorod lfen p lUS c hlo ro ><uro n , a nd c hloro" " ro n plus al ac hlor
fo r broad s pec tru m we ed contro l . The ap pli ca tion s of s i ng le her bic id e s
o ft e n d id no t pro'l lde acc e pta b le weed c ontro L

Introdu cti on

Single he rb ici d e s or he rb icide comb ln<ltl on tr eatm ent s s t il i hav e no t
provi ded ef fec tive we ed control tn str aw berr y fie lds In New Jer s ey . It Is
nec es s ary to establi s h d e penda b le her b tc lde trea tm ent s for we ed control
lor profi ta b le strawb err y prod ucti on . The o bj ectl v e of the pre se nt s t udy
waS: (I ) to .....a luMe herb Ic ide s a nd h erb icide combi natlons for weed contro l
In transp la nt ed st raw b err ies ; a nd (2) to in ve s ti g a t e t he e flec t of he rbic id e
trea tment s o n t he gro wth and de v e lo pmen t of thr ee d iffer en t a rxl pop ular
vari eti es <]rown in New Jers ey and th e Nort h ea s t .

Ma t er ia ls and Me t hod s

Three varl ..tl e s , Sunr ise (ear ly s ea sonL Rarita n (ea rl y mid-s eas o n) ,
and Gua rd ia n (mid- sea so n) wet e used In t his stud y . The ex perimenta l s ite
was loca ted a t t he Rutgers Un ive rs ity Soil s and Cro ps Rese a rc h Cen te r a t
Adelphia . New Jers ey . The s trawb err ie s wer e Iran s pla nted In Freeho ld
sa ndy lo am so l !. Pred omin an t wee d s pec ie s wer e co mmon la mb sq uarte rs
(Che nopodi um <'llbum L.l, redroo t pl qw eed (Amaran t hus re tro fl exu s L. ) , fall
panlc um (Pan icu m d lcho tomlfl orum Mlc hx .) . and crabgr as s (Dtg itarl a ~

gu lna lls (L . ) ScoP . ). A random i zed b lock de s ig n wi th 3 rep li c a ti on s wa s
u sed for ea c h vlIr ie ty , Plo t s ize was 1 row x 2 5' with 4B" row sp ac ings
an d l O plants pe r row .

11 Gradua t e As si stant and Res earc h Pro fess or o f Weed Scie nce,
respecti ve ly . Departme nt of Solis a nd Cro ps , Rut gers Unlv er s !ly , New
Bru nsw ick, New Jersey .
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The tre~tment5 inc lud ed the fo llow ing , Sing le herb ici d e s - - RH 3 15,

RH 692. s e so ne. DC PA, !Iuoro:lifen . ch lorox uron , d lp henam id , " I"o hlor .
and EPTe : he rb ic ide com binati on s -- chlo roxuron wi th fl uorod ll e n , di ph cn am ld .
" Ia c hl or ; a l ac h lor wi th EPTC In vario u s com b ina t io ns of Inc or por ati on ; a nd
DCPA pl u s SeSone . The formu latl on s as w ell as th e chem ical Iden ti ties of
her b ic id e s are pr e sen ted In t he Appen dix . Spec if ic rates of com bl natlo ns
a re lndl cil ted In the summ a ry tables .

All tr eatm ents wer e a ppl1ed as s pra ys . 40 <;Ipa . o n May 24 ap prOXi
mat e ly o ne mon th a ft e r transplantln\l . Weed control " nd c ro p inj ury ra ti ngs
w ere ma d e o n June 22 USinll t he sc a le 0 to 10 in wh ic h 0 * no eff ec t o n
s tan d or v ig or a nd 10 ~ co mplete co ntro l Or eliminatl on of s ta nd . In
ad di ti on, ru nne r nu mbe rs and d e ve lopm e nt wer e u sed ~s ~ mc~Sure " f
re spon se to treatment.

Re sult s lInd Di scu ss ion

Effe cts of Tre" tme nts on Grow th and Run ner Developmen t

In ord e r to "sc ert a in w he t her va r le tllJ d iff e re nc e s exis te d w it h r~ard

to he rbici d e tol erll nc e t he effect s of ~ 1I t re atme nt s a n ru nne r d evelopm en t
a nd in jury lor eac h va r ie ty were summar iz ed a nd a re presa nted grllph lc " ll y
In FIgu re 1 . The d" t" pr ese nted lIre t he " vera ge Inj ury rll tlngs and aver~ \le

nu mbe r of ru nne rS per tre lltma nt . W it h r~"rd to In jury . it is e v id e nt from
t he figu re t hllt Sunri s e WIIS the leas t Injured , Ra ri ta n th e mos t , ~nd G ua rd ia n
Int ermedlM e . Furth er more , usin g to til l numb e r o f runne r s per v~ rlety It is
IIlso ob v iou s t ha t Sunrise w a s the lea s t s e n s itl v e , Gu a rd ia n t he mo s t. lInd
Rarltil n Inte m ed i"t e , Ta kin g int o c on Sidera ti o n th" ovo rall ef fec t s of a ll
tr ea tm e nt s o n t hes e tw o parll me t e rs, it may be co nc lud ed th a t Sun ris e was
th e le as t se n s iti v e , Gua rd ian t he mo s t , a nd Ra r it a n Inte m ed la t c .

Spec lli c respo nses of th e t hre e var ie ti es to s i ng le he rbicide s and
her b ic id e co mbinati ons ar e pre se nt e d In Ta b les 1 t hro ugh 6 .

£ff ee ts o f Trea tments on C ontro l of Broll d lellf ~ nd Grllssy Weed s

Alt ho ugh respons es o f we eds t o all herb ic id e s a nd her b ic id e combl nll 
tl o ns we re rec ord ed on " n Indi vid ual s pe c ies bas is , for ea s e o f d is c u ss ion
the s e wore su mmari zed In tw o catego d e s , broadl ellf a nd gras s y w e ed co ntro l .
Sino e t he re s pon s e s o f t he tw o pro mine nt broa d le a f we eds lind two 9f a uy
w e ed s to t he herbi cId e tr e lllmen ts w er e simll ar thiS s ummllry ma ke s It th " t
much more c onveni en t for discuSS io n.

W e ed c ontro l lind varietal re spon se s d lltil a re pres e nted In Ta ble s I
t hro ug h 6 . From t he s e ta b les it c an b e se en t hat a p pll oa tl o n s o f Singl e
he rbici d e s often di d not proVi d e lIc c e pta b le w e e d co n tro l. The two e xp er i
men tll l h er b iCid e s, RH 3 15 and RH 892 , wer e mor e e ff ecti ve on s ra s s e s



th~n on bro~dle~f weed s. No combinations o f th ese herb ici des wer e made
with ot he r herbic id es .

The effec ls of a lac hl or . EPTC . and comb lnatl o ns o f t he two with
v~rlous schedu l es of Incorpora l1on are s ummar ized In T ~ble 2 . Alachlo r
was e(fec l!ve on gra s sy weeds a s wa s EPTC . The latter waS a ls o good
on broad le~f weeds . Combin ation s o f t he two we re somewhat better than
each a lone. One Interestin g effect was t!la t whe n th e comb inati on was
in corpora ted be t ter weed contro l res ult ed bu t with sl1ghl injUry Inc reases
to t he str~wberry pl ants. The b est tre~tment Inclu d ed EPTC Incor porat ed
wit h alach ior s ur !~ c e- ~ ppl! ed .

In Ta ble 3 are summari zed weed co ntro l data for se s on e, DCP A,
d lphe namld . chl oro xuro n , dlp hena mid , and var ious comb l n~ tlon s o f t hese
her biCide s . The com bi nation of DCPA plu s seso n e, t he co mbi nat ion t Mt
h~s prov ed s ucc e s s fu l In many pre v io us ex peri me nt s , aga in prov ed to be
a n ef fec tlv" tr eat men t . The co mbina tio n wa s more e ffl cl ent for we ed co ntrol
t han e it he r he rbiCid e a p plled a lon e wi t h no d etr imenta l e ffe c t on a ny of t he
"arlo lles . On the o t her hand , t he comb in a tion o ! diphena mld pl u s s e son e
wa s no t more e ffox:ti ve t ha n eit her he rb iCid e appl1ed alon e . ChlOlox uro n,
a t the two ra tes ev"lua ted , wa S more effe ctive on bro ad lea f th an o n gras sy
weed s . Inc rease s in gra s sy we ed co ntrol with Some Inc reases in bro adl ea f
co ntro l were rea ll zed wh en t h is he rb ic id e was comb ined wlth dlphen~mld

a nd t he d egree of contro l was com par~ble t o t he DCPA plu s s eso ne c omb ina 
tion .

f rom Ta b le 4 It can be see n t ha t t1uor od lf en by itself wa s not par 
tic u larl y good on broa dl ea ! weed s a r>::lnot much bette r o n gr a ss es , It
e flected g en eral weed c ontro l co mPllr"bl e to ch lor oxur on; how ev er , t he
com b inati on of two herbi c id e s com p leme nted each o th er ", 1<1may be a
tr eatm ent wort hy o f addltlonal s tud y .

Tha t al ac hlor IS mor e ef fIcien t for gr assy weed s t han bro~dleaf c ontr o l
wa S a lso d emo nstrated In t hi s s tudy (Tabl e 5). Additi ons o f c hlor oxuron to
alachlo r appllc ations Incr ea s ed the degr ee o f broadl ea f weed co ntr o l w ith
li tt le or no in c rea se s In grass y weed contro l . Comb lna Uon s o f eac h a t
3 lb/A prov ed ef fe c t ive and pos s ib ly serve a s an excelle nt t rea tment Sinc e
no appr eciable Injury to a ny of th e varieties was reali zed .

Com bi na ti on s o f d lphe nam ld wit h a lac hlor Incr ea sed the de gree o f
weed c ontrol o f d l phe na mld a pplled a lon e ; howeve r. t h is c omb ina ti o n was
not muc h more e ffec ti v e t ha n thaI of al ac hlor a pp li ed al one (Tab le 6) .
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Tab le 1. Varle tll l respo nse a nd weed co ntro l t o RH 3 15 a nd RH 892. ·

Rat e, Weed Co ntro l Varletlll Res po ns e
Herbicid e lb a , I. ! A Broa d lea f Grass Guardi an Rar it an SunrISe

RH 315 oj. ... ,., 0.0 0 .' 0 .0
'I 6.' a.s 0.' o.a 0.'

RH 892 , ' .0 .., 0.0 0. ' 0 .0, U '"' o.a 0.' 0.0

Tabl e 2 . Varl etlll re spons e lind weed contro l t o IIJllchlor, EPTC lind
combln a tl on s. *

Rate , Wee d Co ntrol Varl et aJ Respons e
Herbicid e Jb a . I .l A Broadleaf Gr as s Guardia n Rarit an Sun rise

a lachlor a U '.6 0.' 0 .' 0 .0
a U .., 0.' .., 0.'

m e a ,~ . a.a ... 0.' ' . 0 0. '

EPTC + a • a Inc . ••• s.a 0.' .., 0. '
a Ja chi or a • , Inc . s . , U 0.' .., 0. '

a ., surf . ' .0 ' .6 0.0 e.a 0.0
z Inc • • ' .0 a.e .., 0. ' ' .0

a s ur f.

*Blls ed o n a sca le o f 0 to 10 whCfe 0 .. no eff ec t on stllnd or "190r and
10 .. complete co ntro l or e li minat io n of sta nd .
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Ta b le 3 . V" rlllt<ll rll.pon.1I " nd we ed control 10 I/l io ne , DC PA, ch loroxuron.

d lph llRalll1d end comhlnaUon • • •

Weed Co ntro l VV!II I/l! Res ponse
Herbicide lb o .I.!" Ilroad l _ f Gran Quudlan _~O Sunrtle

1 1I80 n " 2- 7/10 s.z .., 0 . 0 0 .' 0 . 2

OC .. • ' .0 ••• 0 . ' U 0 . '

DC PA • ,. 2- 7/ 10 a.s , . r 0 .2 0 .' 0 .0
l e i one

d lp hcMmld 3 , .0 - .e 0 .0 0 . 0 0 .0

d lph en am ld • 3 • a s.e ,., 0 .0 0 .2 0 .0
• e l o ne

c llloro xuron a U ,., 0 .0 0 .2 0 . 0

• r.s ,.. 0 .0 0 .0 0 .0

c hl oroxuro n • a • a OJ OJ U 0 .0 0 .0
d lehe narnld

Tab le 4 . Vari etlll rn po ns e "nd we ed contro l to chlom xuro n . fiuorod lfen

and comblnatlon. , ~

W e ed Co ntrol V/lTle LIIl Rueol'\ st
Herbi c ide " 1I,1 .! A Ilrolldlea f Gr, n Gua rd !a n Raril "n SUIll'I.e

c h lo rox uTon 3 U ,.. 0 .0 0 . 0 0.0

ll uorodl fen a .., ,., o.a 0 .2 o.a

ll uo rodl fe n • a • , ' . 0 ,., o. , 0 . ' 0 . 2
smsssssrss 3 • 3 ... B,9 0 , 9 0 .2 0, 9

"Bas ed on " leal . of 0 to 10 w her-e 0 • no ef f ett on . tand or vi gor end
19 '"' comp le te cont ",l or e!lmll1ll tlo n of . tand .



Tabl e 5 . Vari etal re s pon s e and weed co ntro l to a lachlo r , c hl oro x uro n ,

and combln atlons . *

Wee d Contro l Variet al Response
Herbicide " a . I.! A Broad le a l Grass Guard ia n Raritan SunrI se

ala chlor a U 9.' 0-' ,.. ,.,
a ,., ••• 0. ' 0-' 0 .;

ch loro xuron a U U 0 . ' o.a 0 .'

• ' .9 '-' 0 . ' 0.0 0.'

ch lOfox uro n , a , 2 9.' a. , ,., 0 .2 ' .0
a lach lor a , a 9 .0 9.' 0 .0 0 . ' 0 .0

Tab le 6 . Vari etal r"sponse and we ed contro l t o a lac hl or , di phenamld,

and combinations . *

Weed Ce ntra l Varie tal Res pon s e
Herb icid e lb a, l.! A Brolldl ea f Grass Guardian Rari ta n Sunris e

a lach lor 2 U e.e Q. a ,.. 0 .0
a U ••• 0.' 0-' 0 .;

dlp h ena mld a ' . 0 U 0. 0 0 .0 0 .0

d iphcn amld , a , 2 ,., ... o.s 0 . ' 0.0
al achl or a , a U 8.2 0 . ' 0 .' 0.0

*Bas ed o n a s ca le o f 0 to 10 where 0 • no effoc t on s ta nd or 1II'1or and
10 • comp l ete co ntro l Of e li mina t io n of s ta nd.
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Common Name

RH 315, WP

RH 89 2 , WP

sesone, sa lt

DC PA, W P

fluor od lfen, WP

Ch.IOToxuron . W P

dl phe na mid , WI'

" l"c hlo" EC

EPTC, EC

Appendix

Che mica l Name

N- (I , I-dim el lly ll'ropyny J)- J , S-d ich lor ob en z a '" Ide

c he mistry u nd iscl osed

2- {2,4 - Dlc h lo ro phe noxy ) e thy l sodh Jrn sulfate

Dime th y l 2, 3 , 5 •6 - Ietr ac hloro ter ep hth" lale

p- Nl trop he nyl"l'.'" .'"I'- tr lfl uoro - 2 -nl lro - p-t olyl et he r

3- ~,(p'-Chlorophcnoxy)phenYD - 1, I -d lme t hy lu rea

N, N- dlm e thy l- 2, 2-d lp he ny lllce ta mide

2 ,6 -D le th y l- N-(rn e l hoxym e thyl) a c eta n ilid e

§.-e t hy l dlpr opy lt h.ioc a rba ma t e



wEED CONTROL IN CIlCllMBfRS

Char Ie. J . Nol l l

ABSTRACT

The mo.t~ he rbi c i de. uoe d t o weed cucumbe r . (Cucuml•• • t iv a L.) we . e
uo08 lly ap plied i n c~bin.tion o. in a oequence . When . i ng l e cheml c a l o were
u. ed a t ra t .. in amount . large enough to cont ro l weed. the cu cumber s were inj ured .
The be . t pr epl ant Inco rporat ion t rea tment w.o t he combi na tion of ben. uli de and
naptal~. Equally good re . ult . were obtai ned when bens u llde wa' in corp ora ta d
fol lowed by Dynep In e preome r gence trea~ot. The be. t pr eemergence tre aQoent .
wet e na pt d _ i n combinat i on wit h di noaeb, n itr d i n orc hl o.... ben. Chl or amben
applie d ... a pre_rge nc e app lic ation wOOp"""""log at 2 pound. p*r aCre but in 
jured cucumbe r. a t ) pound • •

The s t and of cucun ber. improved when se edi ng wno del aye d fol l owin g oeedbed
pr eparation . The beat tr eatme nt i n th e de la yed s eedi ng plo t w• • t he combi na t i on
of dino oeb and chlor~beo ap p lied th e day of seedi ng .

INTRCOUCTIOIl

Cuc....oe r i . a dif fi cult c r op to weed wit h her bi ci de . . Mos t he rb i ci de . when
app li ed in amOUnt . l a r ge eoough t o con tro l weed . in j ur. the crop . Cialon e and
Braden ( l ) r ep ort ed that t he combina t io ns of nap ta lam and ben. u l ide appi i ed as
pr ep lon t inc orpo r ation t rea~oto were uoed oocce oofully to weed cucumber a. In
OUr own tri al ' (2) veriou o combina t i on. o f ch... ic a l . re.u l t ed i n good weed con
tr ol and good crop yield .

I n . n unpublis h.d r epor t F. D. lie .. an d A. R. Putn ... du tci be a . oc ce.. 
fu l s ys t em of del ayed plant ing and herb ic id e .pp l i cat ion fo l l OWi ng . e edbed pre
par ation . Thi s lo ok.d l i ke a pr omi .i ng l i ne of i nve otigstlon and bad beeo in cl ud
i ng in ."",e of our eo<i er t t i a ls (2) .

MATERIAl.') ANDM!!TIlOOS

The weeding trial s wer e c onduc te d a t the IIorti cu l<u • • l re . earch fe~ located
10 mile s w• • t of Uni ve r .it y Par k . The &oi l a Hagerstown .i lt loam wa s pl owed in
th e f. l l of 1970 and t he s eedbed pr epa .e n June 7 . The ne~t day th e preplant io'
cor poret ion treo QllenU were ap pli ed. A .0t oU ll er oe t t o a dep t h of 1 t o 2
ine he. wea nae d t o i ncoepo r a t e th e he rhi c ide . The pl ot waa seaded t o the variety
Pi onee r Hybri d that . a.e d.y in t he • • • • whe r e DO d.l ey in a.e di ng was pr e c ti. ed .
Five t r ea~nt. were . eeded to t he smme var i et y 10 days . f t er th . s eedbed wno
pre par e d. An euim a t . of we ed control was toade Ju l y 21 on a 1 to 9 . cal e . One
i . no weed cont rol an d 9 full weed con t ro l .

,
Assoc i s t a Pro fe •• or of Ol eri cultu re , Department o f HOrticu ltur e, Peoo. yl vani .
State Uoi~rsity , Univ er .it y Par k , Pa .
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T~bl~ L Ufect of ~a<i<>us her bicide_ and c"",bln o c i on . of b erbldd e _ on co c .....be nl.

Av~uge '« Plot
AppHcat lon Weed !,/ Stand

lb • . D~y_ ,.~ Contro l " Fcu lt-Ct>e Harvu c
Trca~nt ill P la n ti ng ( 1-9) Pl anta ". .,. ...

L Chec l< U 48 .2 55 .1 26 . 1
L sr. '"

, PrI- O U 39.2 19 . 5 28 .8,. •• a " t .e 25 .7 48 . 5 23 .3,. A-820 a " .., 23.8 43 .0 19 . 2,. " • " '.0 19.0 n .2 11 . 7

•• " " 9051 , " s , , 43 .8 69.0 26 .3,. " • " ,.. 44 .0 11.0 27 • I

•• Ben_o lld e • " '.0 47 .b 83.5 32 .1

•• Be"" u ll da ,
Noptal.a m .., " .., 46 .2 97 .8 39 .4

W. BnM u li de 1;.

Ch lo u "'b en e s z PPI-O .s.~,, , ' .0 33 . 2 12 .1 31 . 0
U . BnM olid e .s.

,~, e s, " " " .., 50 .2 89 . 0 38 .4
U. Ben.ollde e-

Di n.o. eb s • " " " " 0 56. 3 86 .1 31 .8
U. Chlo u",be n a ~ " i ••• 38 .3 81 .0 33 . 7". " , " ' .0 27 . 7 55 .8 21 .7

". NltraH n a " ' .0 40 .3 63 .8 22.9

". " , " .., 49 . 5 89 .0 32 .1
U. Nlc e.U n +

Nap t 'll "", a ., " ••• so.a 87. 7 35 .4... " , , • " ••• 41 . I 104 .0 38 .6

". " "" z " U 43 .5 66 . J 26 .1
W. " , " e, a 41 . 0 M.' 19 . I
ar . Chlo ramben +

Nap t _ lam .., " ' .0 49 .8 105 .8 44 . J
n . " H s " .., 38 .8 13.7 n.8
H. Dlno oe b +

Napt _1.a.l '.., " .., 41 .5 90 .1 38 .2

" . Di nna eb
(P rem er ge ) H " ,., 39 .0 58 . 5 20.2

Lea .t Si gni fl c on t Differe n ce " L ' 13.0 20 . 2 •••n " " " U 15 . 3 23 .8 11. 5

!/ llaed Control 1- 9, i n O weed con cro l , • pe <f eet weed contr ol
Maj or weed prca eo t : puulane, redc o ot plg><ud . s h ephe r d _po " e , ye llow f oxtai L



Tabl. I "... 'd.
~.r.&. ~r Plot

AppU <:at lon lI.. d y ,,~.~ . D.ly . h .. Coatr,, 1 .. Fruit- en. IIa ....U t

I U · W nt Al A PI."tl"" n - 9) Pi ...... " . ......
"._. 10 bo y

Sudl . Datay '-' ~~ . 1 "., 19. 5

". Dl" .... b (!)eN
~ul) ., ..~ . , '-' 6~. 5 ..., u .•

u. Dl_ .b (IT.-
_r,.) ., ..~. , .., 11 .5 ".. n.e

".Dl"" .. !> +
ltaptd ._.)

1\ + 3 .. ..
'"' ..., S1.0 29 .S

". b l ..... . b +
Chlo r ...... 1\ + 2 .. .. .., 65 .5 106. 0 31 .5

~u, S I11l1f1" . M DU t _r ell"" " r ,, 13. 0 l O.2 •••.. .. ..
" '-' 15.3 23. S U . 5

!J 1I_.d Cont ro l t - 9; I "" weed """tr"I, 9 po. f_"t wood " "" tr o l
"- j or v. _d pr •• _n t l pur olane, <od.""t plSWOOd, . h. ph. <dopw• •• , y..1low fOIt_ll .



ROADSIDE SPRAYER

WEEOCOIffROL lIND DRIFT R£DlICTION WITlI 'I1lE

OlRECTA_SPRAy
TI1

,
R. R. John son, R. J . Me• • lnger and A. H. furrer , J ~ .

,
Ablt ra c t

Appl1cltio n~ ot "' o t er - . o l ub le .... i nu , 011- s01ubl e a ,.l nu and 1"" _vol u U e
es ten of (2 ,4 _dlchloro phenoxy) acetic acid (2,4 - D) at 2 110/" " en .... de
through a Ol r ect s_ SptS t o t a t l n g no zzle t o ad s Ide . pt aye t and a DOC 7 2
br oadca . t noezle . Gold enrod , (Sol id ago ~.) , h .atb al t. r , (Ast .t
ed co i des ) , ",il d c arr ot , (Dluc ul c at o ta) . nd o th.r .. . . d. ""to controU.d .

2,4_0 o il _so l ubl e .,.ine . nd 2,4_D l",,_ vola.ile u'er con. toll ed vee da
b'.... u th an 2 ,4-0 water_ so luble ""' In e . 2 ,4_ 0 oil_ solubl e ... i n e appU a d
th t ough th e Dit ec. s _Spt a v a l mere errec t iv e th an .. hen a ppl t ed t h~ough

a DOC 72 bto adea st nozzl e .

The Olt eeta_Spr . il equ i pped ",i.h re<lOv .bl a t l p l which br e l k u p .h e Ip~.y

5t~eam t o mak e s_U e r dro plets and lnc rea. e coverage. ge "",val o f t he
'p ray . ip' did no t d ecte .. e "'cc d co n t r Ol , but d i d in. ~e .. e . ",ath ",id.h .
At 30 pa i no ule pr ... u te, t h e av e ra ge ""' nth .. i dth ",as 7.3 ... t ara .. I th Up l
and 9 . 15 "",ta n .. it h tip • • a"","ed .

Cali brat i on It ud l u I nd l c lt e t ha t t he Dltec ta . Spto I ho u l d b e ca U b ra t ed
u .lng a her bic i de .. I x , u te ~athet t ha n "'ate r, . I n . e ... . t b .. id th I . gruter
with .. at et th .n wit h Il1O" h er b i ci de . o l u t lo ns or a lllUh i oM .

A dri ft c t u dy u oing . oa pbe. na , (?h • • eo lu . v ul g.ri . cu l t i v s r Black V.l entln.) ,
s . bio.l. ay pl .nt l . howe d 1>0 b lo lo gic. l a v lde nc e or drif t b ey ond 7 .6 mat er.
f r o.. tbe do""' .. i nd edg e of the .puy I .... h . Wind s dur in g the study bi"'"
direc t ly <lc r o" , h • • pray .... th . t ve l oc it ! u o f 5 t o 18 IIIph.

1 . R•• • • rcb Depar t,"" nt, Agriou ltu ral Che .. lc.l Olv1o l'm .
2 . Complet e p.pe t to be prin t ed in 197\ Proc eed ing l , North Centr .l Weed

Con t ro l Conf . rence.
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RESPONSES OF WO,JDY SPECIES TO RATES , FORMULAT IO NS , PLACEMENTS

ANll THIE S OF APPLI CATI ON OF KARI!UTlLATE

P . M. Gre hl lnge r!!

I nt r od uc ti on
For 11 perio d 01' ae ve n ye a rs ka r bu t i l a t e has been under de ve l opmen t
by t he Niagsr a Che mh:81 Di visio n , FMC Corp o ratio n , f or t he non 
"e le c ti ve co n trol ,,1' ve ge l ll t l or. . Ka r bu t i l s t e . m- 13 . 3- di me t hy l 
ure l do ),Il)1enyl t e r t -b u t y lcs rb amate . is th e sc ti ve ng redl e nt or a ll
TANDEXQ!) l'o r mulations . Eas ed up on ita capabili ty o f e l ic iting
f av o rabl e broad s pectrWll we e d e nd b ru s h co nt rols ove r a s eason Or
mor e , cou p le d wi t h 11 fevor 4b le malllll\!ll1a n tO Xicit y , k8r bu t ll a t e
formUla t io ns have r ece iv ed commercial IIcceptll nce In br oadcas t appl i
catio ns a t dosa ge s of 2 .4 t o 24 .0 I b!lIcre . Retes wi t h i n thes e
dos ege r a ng e s co n t rol most an nual . pe re nn ia l and ....oody ep ecae s .

The p r e ae nt a tud y co mpa rea r a t es . f or mu la ti ons. pla c ements and
ti mes of a pplic ati on o f ka rb u tilate in t he c on t r ol o f ....oOOy s pe ci es .
It i s of t en de e Lr s b Le t o re move ....oo dy spe c ie s t o pr e ve nt the m f r om
( 1 ) fo u li ng ....i r es . ( 2 ) obst ru ctin g vi s i on. 13 ) s e r vi ng a a tinder
fo r fo r e s t f i r e s . a nd (4) s hading o r co mpe t ng \l 1t h de s ira b l e . 10....
gro wing he rb ace ou s s peci es . A selecti ve p la c eme nt o f ka rb utl late
shou ld all o.... th e l o....-gr owl ng herba ce ous sp ecie s t o rema i n t o
prev e nt ero si on and t o aff ord a g r e e n c over .

Mo te ri al s a nd Met h od a
A f o r e st ed s it e in s ou t he r n New J e rs e y was s e l ec t e d. The ....00 dy
spe c i e s r ang ed up to 12 yea r s o f a ge a nd a r e li s t e d a s f oll ows :

qu ak i ng ospe n
r ed map le
p it c !"!pi ne
pi g nut hic ko r y
s a llss f r 811
b la c k cher r y
s we e tg um
bla c kg um
tuli p po pl a r
r e d oak
b l ac k ~k

s.-:r ub oa k
p I n ~k

wh I te oak
ch es t nu t oa k

po pu l u s t r e mu lo i dea
Ae e r rU bru m
mus rlg i da
Ca r ya g lab r a
s a llaa fras s alb i d um
Pr-unus s er od"s
Ll guidambs r s t y r a c i f l ua
Nf s l a sy lv lltlca
L r od en dr on t u11 pt f e ra
Que r cu s borealI s

ue rC uS ve l uUn a
ue rcus l i l e i fo i i a
ue r c ua pa J us t ri s
ue r c ua a l ba
uereu s prr;i" Ull

.!/ I ndu s t r ial s Che mi ca l s Depa r t me n t. Ni ag a r a Chemica l Di vi d on.
Midd lep o r t . New Yor k

* TANDEX® . reg i s tere d t r a dema r k o f FMC prOOucts co n ta i ni ng
kar bu t i la te .



pos t OBk
\olh it e mUl be rry

Que rcus s tel l s ta
Morus albs

'"

Wettable po \olde r bes e j, sp r a y s ve r e app lie d by mes ns of a bac k -
p sc k spray er duri ng e ith er Ju ne o r Novemb er 197 0 . TlInde x 4
Gr a nule s a nd Tan de x 10 Granules \ole r e app lied by t o s s i ng the
aelected rllte s by hand a t the bas e of t he t r e e . Ta nd e ); 4 Granules
and Tande ); 10 Gr an ul es e e r e appli ed dur i ng Mar ch 1970 and May
197 1 , re sp e c tively. Fo ur 60 :' tab l e ts per inc h of tr ee d iame t e r
we r e to s s e <.lwi t h i n t he dr i p line of th e t r e e d ur i ng J une or
November 197 0. The l CJ:' pelle ts \ole r e applied broadc ast i n J une
197 1 by mea ns of a cyclone s e ed e r.

Eva l us tions of brush and tree k11ls \ole r e ",a de ae ve r al ti llll!a t o
determ i ne rapid ity of a c tion and U ",,, Of k 11 l. Pr io r <.lata ( 2 a nd
3 ) i ndicate that \oli t M n one month of treat",ents. a pplied during t he
g ro wing seasn n . th e t re .. s beca me p artiall y de folia t ed . The r e l!lBin
ing l ea vea We r e par ti ally chlorotic and nec r oti c . Tr ea t ed de f ol 
iat ed trees p r oduc e d a s e c ond fl u sh of l eaves whi c h we r e sma l l and
parthll y chlorotic a nd nec r oti c. The e" act ti me of tr e e dea t h Is
dif fi c u l t to determin e but is be s t id entified by th e de8t h of t he
cambi um. It i8 t he l a t t e r readings ( f all 1971) whi ch ar e 1I':lport ant
a nd a re rec orde d i n t he ta b l e alt hough the i nte r va l re qui r ed fo r
de fo l iation is al so recorded.

Results and Dis cussion
Dats pre s ented in the table indi cat e that c ert ain epee .rea a r e more
s uscepti ble e nd e re k1l 1e d quI ck er th en other s . Conif e r s " e r e
round to be most susce p tible . Sassaf ras , on t he o th e r ha nd , " a s
e mor e to l e r ent dec id uo us spe cie s . Trea ted spe c ie s var ie d i n
their ab ili t y to i nit ia te ne " fo lieg e . Conaide rin g all s pe ci es .
ro rmula tJons and r ate s , t he i n te rv als require d for defo lia tio n e nd
de at h " e r e as f o l l ows :

Time of Appl i c8 U on

Fa ll (oc t . Nov)
Winter IJan , Feb l
Sp r i ng Mar . Ap r
Summer J une . Ju ly )
Summer AlI&, Sept)

Ave r age
Ti me nr Defoliat i on

Spr in g IAPr , MIlyI
Sp r in g Apr, Ma y
Sp ri ng May , J un el
Surnm"r J ul y . Aug
Fa ll (Sept. O<:t)

Monthe Requi~ed

f or Cambium Dea th

12 months +
15 month s
12 mon tha +
14 month s
14 mon ths

The dll ta . as p r e s e nt ed in t he table . indi cat e th at all r a t e s .
ro rmulation" . pl a ce me nt s end tillle of appli cation ki ll e d t he woody
sp e c ae e . Karbuti18 t e's ecU on fol l ows eo ve e ene i n to th e ec r r , r oot
8bsor pti on , and tr. e syste mic t r a ns l " ca t 10n of th e mater iel through 
out the tre e . Condi tio n s . su ch a s fr ozen soils . may r e t a r d t he
entry a nd s ubs eq " en t move ment . Heav y soi l typ es might del ay the
time r equ ir e d t o p rodu c e plant 1nj ur y or ki ll Wh ile woody vege tll t i on
g r owi tlg I n sa ndy s oil s is k i ll e d moa t r a p i d l y.



'"
Beae L sppl1cst1 ons of ksrb ut lla te we r e f ou nd t o be a n effec tive ,
sel ecti ve mean S o f contr o ll ing unoesirable brull h a nd trees .
'!'hese 8pp11 c8t1 00 pr ocedu r e s '01111 s elective ly rem ove t he unwan te d
woody spe c i e s ",hi e h wll 1 preven t the f ou li ng of Mi r e s b ut , at th "
118me t I me , maintain a green underst ory t o p r e ve n t e ros i on li nd
pr o v ide COver f o r wl 1dl l.fe. The select ive r emo va l o f brush a nd
tre es also elimina tes tin de r whi ch support s f orest fireS in drie r
c li mat e s and , I n IIdd1tlon, i mp ro ve s t he f1 eld of vis i on on r oa d
way curves s nd li t tn tersections .

2 . H8good. Edwa r d S . 1969. The e f f ecti ve ne s s of M- ( 3. 3 - d l me t hy l 
ureido)phenyl te rt-bu tylcar bllmllte, ver10111! herbi c ide s an d t hei r
combi natio ns as 1I0il e te rxL e n t e In t he north e lls t. pro e . !fEWCC
23 : 303 -319.

3. Hagood, Ed~ard $ . 197 0 . The e~~ectiveneBs o~ mai nt e nBnc e
p rogr ams o~ m~( 3 . 3 - d ime t hY 1Ureid01PhenY1 tert-butylcarbsroste ,
va r i ou s herbicid es snd th ei r comb nations ss Soi l aterillln ts
in the northe8llt. Pr oc . NEW"CC24 , 87- 101.
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RESPONSES OF WOODY SPECI ES TO RATES , FORM1JLATl ONS , PLACEIolENTS

AND TIMES OF APPLICATI ON OF KARB~ILATE

Gren-ur. r
ea • • } Gr anul a rSDr a

Fo rmul a t i on s
Ph celllent

Wood y 8~cln

r .,.p ons ('s " - -- - - -- - -- -
Pitch pi ne 0 ", ", 100 100 100
Pig nu t hi ck or y - ", - • 0 - 10
Quak ing eepen 0 10, 10, 0 ic i o •
Red map le 10, 10, 10, 10, ", 10, 10

S"' lIf rs . 10 • - 100 100 i o 10
Bla ck ch e rry 100 100 100 100 i o ic
Swee t g um 0 100 - - - i o
Bl sck gum ", 0 - - - io I rc
Tuli p popla r - 100
Red oak** 100 100 100 I 100 II De

1
' 00 I ic

Whit e oa k . " . 0 ic - ", ro 100 ic
lib ! t e mul be r ry 0 0 100

~ ~ None , 10 • Ca. ple t a det oli a t i on Mi t h nO r egr owt h .
e .. OC" th or c Ulb l ulII

·" I nc l ude s r e d ol k , bla ck Ol k , s c ru b oa k , pi n eMlk , ,,11 1011'ol k
" ' White oBk , che stnut ol k a nd pos t Ollie -••



O:rowth CIt &qlU.t.1e ,",~w.t.1oll in lIIWlov bod:l.... CIt .. toe.. can be 110 de_ u to
precl.~ UO' noe:reat.1DDIoll"alOB. SIlChv" the e_ or til . 1860 _n<>ir ...
to ..... ...-.h w::ltb ... ," TI de oS1b co .. tnloted " oentury ~ 111lMU.rlI -
n~, OOllDIoct1c:ut. '!'ll1I JJ " nolab wi tb .. 100 _ _ aMd. V" "''' ''7 bad
tlll -.l. 'lD aD &ftZ'&8I dlpUt ot 2 .. t .. t 1D 1)'71 . 1D _t 7U1'II it __
pJ.e tel;r oowz.d 111til aquUe ~Uoa o!a:I"1Acu. __ 1:hII.

1D aD A~ ~ actdAI... bz<>ad~ 00Dt.n>l o f ~Uc ptat.1oo:l. daa -
s:1lIIt ( 2~l'04r.,~-t.M ... ".) ..... -W" " OD .laza ' , 1m at
.. 100ft! of 1. ' ppo . ur .ct.ll the _t.1c ...., .m~ .. pt&t1011. . ....
obl.~ aD4 ... tel- .-pl .. " ta1cet11D tbt lab .. <1IbIn.- tnl. at 'lIIll71nc
U- ~.. trea~ t.o det40~ 100~ ot a1aaa1.lle 1D th. vater alld to::dc 
1f.7 of tu •• ter to p1aIrt.II .

Wl>1leId.U or carta.1D_dlI took II to 6 v..o, the l ake .... eu allUall:t 01_
... 05D&Y.l.pbl. ill _n. The foll.ov1Jli.... c1.e . ...... oont. ." lld to .. h1&h
deP"" ' ~d (r.na a1:Io>.. L·l,~ al p e (RhB'~"""'.) oo= t.aU
( oarla tapb;fll _ ~tr.il po"*- (Pot..oD~~ oat lara;a-m P3idiMd (p ,~OUIlll 'I'....:I"m l . ) . mI {Po ~tt.u'-
6>cII: ( ..... ~----un;. ) lI t .f.) and vh1toe _terl1l7 ( - ..
~:m. 'Ilb1t. __ 1.11:7....."opat tc<cb<:k alDw'17 0 .... ..

of 6 -a .au-. da' ' ad. u.. &1pa _no ,o"rt.r oll ed 1.It 2 __ ....,
<11<1'l<It ... 1Irfade ill ..... t:lt.7 4lr'1IlC tlaI...-. IIll1h an;,- l.arp cn.- aM
o ther~ u- l1DII4 U. bu*s , 0D1T f our w1ll.owa (~~ Cf'Cl'IUlI1D
tile "P1J,ln,y of the ...-tIl aft .s-, am .. r. dlId dlloN ~ r ... toor
\be _ ""no 1'1tI1b1J' atr.., te d br u.. v.a1aprt.
To dete:ra1.rlOl~c1t7. OM 1D<:lb.of UlIp1. poured 0.. ", oatil
__ 1D... aand;f 1.<>m.., 11 . ~to2io1t,. of tIw lake vate:r 'tarted to dtlcJ.izlol
INItvwn II aDd 6 ...ek8 al' teI' t.....uoeDt eo that al't n 2 .:.n th , l1tU . v.. de ·
tect.ed aDd ot 11 ...a ...... vu det.ect4d . At 0 pc1Jlt 1200 teot~ tro.
U. _ 1AI~ of ~to2ic rwd ..._ _ ... ooDBidcrallly la o thI.n tboae 1<1tbt
l.I.kil . but 0 tn. ... _ det.ec t04 2 .:. nth. al"ter t.N0mem.. Fnrtbtr~.

with d1l.aUoD <4 the ... tor tro. other rt __ • D:) ~c1t7 _ det.ecte d
n ws:r4I.t4 of 0 :!' nc . ttl1.e .-tll<trrlll INI~ to ~e"t1Dn nUl cb..s.e.J.
~ <4 hoo .. _tor 0,1 - and o"" .... t:1o .. _ U. hb Srltlc lr12 .

1/ PlMt Ph7e1ologillt. 'fM Dcmect1 w t .i¢CIlltnrel E:rperbomt StAUo n. fill.,.
- Lf,bo:rw.totT. lI1ndIiIor. aDd SWdt&r1CJl. ~ of w.tbartlt1 ,ld, ComIect1cut .



A STUDY OF ORGANISMS LI VING I N THE HEATED
EFFLUENT OF A POWER PLANT

Madelen e E. Pler c e 11

INTRODUCTION

Den i s e Aless a ndre l lo 11

The purpose of th is study was t o compar e t he f lor a a nd f a una
l i v ing in t he heated effluen t of a power p lan t w i t h that of two COn
trols a t undls tur bed r eac he s of the r iver . The s t udy was made pos 
s ib l e by g ra nts from Cen t ral Huds on Gas and Elect ric Corpora t io n ,
Po ughke ep s i e, N. Y. Two gr a nts wer e made to college s l n Pou gh ke e p
si e f o r e nv i ronm enta l stud ies On t he Hudson Ri ve r . One wa s give n
t o Rober t Rehw-ol dt, Pro fe s sor o f Env i ro rvne nt a l St ud ie s at Ma r i s t
Col l e ge , the o th e r t o Al ber t Fel dman, Assoc late Pro fe ss o r of Biology
a t Dut che s s Comnun lt y Colle ge . In bo th s tudies t he work was car rie d
out by loc a l f acul ty an d th e i r st udent aSSist ant s . This pa pe r is
c o oce r oe e o"ly w it h One aspect o f the program at Mar i st Co l l ege .
Cred it is g i ve" f o r sp eci fic da t a sup plied by t he DutChe ss grou p .

The regio n o f t he hea ted efflu e nt was Dansk a rmler Poi nt , the
s it e of the powe r p ia nt o f Centr al Hudso" which ha s bee n l n ope ra
t i o" f o r t we "ty year s . Th i s l s loc a ted seven mile s s ou th o f Pough 
keeps ie On t he west sho re of the Huds on Rlv e r . Howla nd 's Poin t,
f l ve miles sou th o f Po ughke eps i e On th e ea st s ho re , was select ed
a s t he con tr o l by both grou ps . In add ition . Mar i st Coi l e ge c hos e
a secon d co ntrol One mi Ie north of t he c ity on t he wes t sho r e.

The dur at ion o f t h e stud y was f rom s pr ing to f a It 19 71, an d th e
exa c t dates we re, Hay 28; J une 14 , 23 ; July 7, 27 ; Augu s t 4 , 12 . 24;
Spe tember 24 , Octob e r 9 .

MATERIALS AND METHODS

On ea ch da t e records o f th e fol lowlng physlco -chemicai para 
meter s were kep t : a i r temperatur e , ambl en t temp e ratu re of river ,
ou tlet temper atura o f t he p lant . At selected s ta t io ns th e fa t lowing
o bs e r va t ions wer e re c o rd ed : su r fa ce a nd bot tom tempe r atu r e , dis 
solve d oxygen at su rf a c e and bo t tom, de pth of wat er, subs t ra t e ,
na me a nd number o f animals d r edged , a qu atic weeds , and plan kton
forms . At the c ontro l o nly one s t a t io n si xte e n feet in de pth was
e st abl i sh ed . At Danska rmler two sta t io ns Were c ho s e n . The y we r e
loc a te d On a pe r pend ic u la r abo u t s e ven hun d r ed f ee t south of the
ou tlet. The s ha llow s t a t io n, f iv e t o t e n f eet de e p. wa s close to
s ho re ; wh l le t he dee pe r s t ation, twenty to t h i rt y f eet dee p, was
o ff shore some t h r e e hu ndre d feet . Usua l ly the samp l i ng wa s c ar r ied
ou t be twe e n 9:30 A.M. a nd I :00 P.M.

Emeritu s pr of ess o r of Bio lo gy , Vassar Co l ieg e , Poughk ee ps i e , N. Y.
Bio logy maj or, Mar i st Co l l ege , Poug hke ep s i e , N. V.
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Wate r temperatu re s wer e Obtaine d by us 1n9 an F T 3 mari ne

hy dro g r a phi c th ermom e t e r . Sal ini ti es wer e rec orded w i th 11 Solu
Cond uc tivi ty Bri dge . A Ke<rmcre r samplin g bottl e was used t o c o l 
lec t wat er sample s which we re anal y ~ e d by t he Wink ler met hod fo r
o xy gen de ter minat ion . The pl an k ton net was a numbe r 12 st an dard .
Fo r dr edg i ng 11modi f ied Ekman gra b was us ed, and t he screeni ng On
t he siev e wa s re gu l ar win dOW sc re en .

SUMMARYOF RESULTS

The a i r tempera ture va r i ed with t he s ea so n, s ta rti ng a t I7°C ,
reachi ng a high i n August o f 30°C, a nd Fa lli ng to Isoe i n Oct o be r .

The ambien t t empe ra t u r e of t he Hugson River f o llowe d th a t of
ehS air. s ta r t i ng a t 16oC, r eac hin g 25 C in Augu s t , a nd fa l 11ng t o
2 1 C i n October .

Physic o -chem ical da ta f r om D ~nsk~mmer Po in t

The s a lin i t y w~s c o ns ta nt ee 0.1 ppt over th e e nti r e pe r tod .
The pH var ted o nl y from 7.2 - 7.7 (A . Fe ldman).

The temperatu r e a t t he o ut let cha nged f r om 260e in Ma y. 34 . 80C
in Augus t, to 27.5 0 e in Octo ber . Surface and bo t tom t empe r a t u res o f
t he sha llow s tat ion f o l lowed the pa t tern o f t he ou t let, usua l l y
be i ng th e Same or one or t wo de grees le ss . Sur face a nd bo ttom t em
peratures of the deeper s tation were usuall y f i ve to e ight de gree s
c ooler t ha n the Out l et, and bot t om t empe r atu r e s we re often decre a se d
by two ad di t io nal degre es . A t yp ic a l examp lg t a ken fr om th e reco r d
of Sep tember 24 reada as follow s: outle t 30 C; s ha l low s t a t ion su r 
face 280e , bottOlll 27 e; deep sta tion surface 240e, bo t t om 21.8° (;
amb ient ne ar sur face 23°( .

The dissolve d oxygen, at bo th s u r fa c e an d bottom o f t he s hellow
s ta t ion, va ri e d cons iderab ly betw een 5 . 1 ppm and 10 . 4 ppm, bu t no
s eas o nal patt e rn was obser ve d . The d issolved oxy gen a t the de epe r
s tat ion , both s u r f a c e a nd bo t tom, was c o ns t s t en t l y h i ghe r . At t he
sur face r eadings we re u s ually 10 . 1 - 10.9 pp m, a nd at the bo tt om
7.2 - 9 .4 ppm.

Phy sico -chemi cal da ta from Howlan d ' s Point

The s al inity wa s
0.09 ppt - 0 .15 pp t .
6 .9 - 7.7 , a nd a t the

cons i stent over the pe ri od , varyi ng on ly
The pH a s recorded a t the s ur f a c e va ried
bo ttom r ema ine d a st ea dy 7 (A . Fel dman ) .

fc~

f rom

The sur fa ce temperatu res s howed a grad ua l rt se and f ~ l l r e
Fl ec ti ng c los e l y t he se a sona l cycle , beginni ng a t 16° e , ri sing
slowly t o 25.9°( , and f a l l i ng to is . svc :

The di s sol ved oxygen a l s o followed a def i n i te pa t t e rn o f gr ad 
ual dec r eas e from spring t o au tumn . Th i s was espec ia ll y not ic eab l e
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a t t he surfac e with a fa ll f rom 15.6 · 5 .1 & ppm, and l ess so a t t he
bottom wi th a decrease from 13.6 - 5 .9 ppm.

Dr edg i n9

Within t h e are a s a mpl ed the s u bstr ate was comprised l ar ge ly o f
mud and silt. Near the s hor e occa s Iona l sand was found . The uni t
o f sampling for ben thic forms cons is ted o f t h r e e g ra bs wi th a modi 
fi ed Ekman dre d'}e . Th is materi al wa s inTlle di a t e l y s ie ved. and t he
org anisms id ent lfied and coun ted . At both t he co n tr o l a nd the
heat ed are a few be nth ic species were fou nd. It is a lso tru e t hat
few i ndivi duals o f a nyon e s pee l es wer e pres e n t . At Dansk a rrmer th e
fo 11<:Mj " 9 spec j es wer e o bser ved ; eh i ro ncrnus , Anne I j ds , Amph i pod a
( sc ud s ), Odona t a (da msel f l y l a r va e ) . Of te n t he t ot a l o f t h re e
dr ed ges y ie l de d nothi ng, wh i l e a h i gh c ou n t mig ht tota l as h i gh as
twe l ve s pec imens . A t yp i ca l count wa s, one Ch i ro nomy" a nd t wo
Anne l id worms . At H<:M'land 's Poi n t th e reco r d was simi lar . In addi -
ti on to the fo rms f ou nd at Dansk allJl1er, th e re we r e prese nt Amnico la
and Cya t hyra. Agai n , t hre e gr a bs might y ie ld not hin g, but a mor e
t yp ic a l cOu n t wa s two Chironomids , th r ee Anne l ids, an d One Amnic o la .
The h ighe st co unt per t h r e e g r abs was t we nt y - f i ve spec imens .

Aquat i c Weeds

At Oa nsk alllTler Poin t the s ta nd o f weed s wa s l im i te d in slz e a nd
re stric ted t o a n area c lose t o the s ho r e. Pot a moge t on perfol iatys
wa s t he domina nt s pec ie s but He ter ilnth er a '§'p. also oc c u r r e d .

At Howland 'S Po i nt a w ide bord er of a quat i c weeds f r inged th e
sh o re 1,ne ex t e ndi ng for mi tes bo t h no r t h a nd s out h . S ix s pec i e s
were ide nti f i ed : Potaroog e t on pe r f ol i a t us, P .fol ios us , Naja
guad a l up e "s i s , cererophvllen deme r s um, Vall i s ne r i a ameri cana , a nd
Myrio phy llum s p ica tum . At l ea st th r e e o t he r s pecie s we r e prese nt
but unide nti fi e d .

The c r qen i sms 1I v I " g upo n t he weeds wer e a 1so s tud i ed, and t he
f o l l<:M'ing were fo und an d i denti fi ed : Nemat oda' Annel ida [ bris t l e
worms ); Os tra c oda; Amphipo da ( s c uds); I ns ec t a / Oi pt era, Odonat a,
Tr i ch opter a ) ; Ara chn I da f mi t e s ) ; Mo11us ee (Amn Ic o 1a, Fer r i s.s i a.
Hel isoma). Ea ch speci e s wa S re pre s en te d by s ever al i ndiv idu a l s,
and Some s pe c ie s we re pr e s e nt lIte ral l y by t he hu ndre ds (scu ds,
Diptera n la r vae , Amnl cola).

Pla nk ton

One plan kton haui con si st ed of d ra gg i "9 a standar d plank ton
net thr o ugh t he wa t er f o r f i ve min ut e s at a de pt h of t h r e e f e e t .
The sa mp l e s we re ta ke n to the la bo r a t o r y whe r e th ey we r e ide nt i f i ed ,
while l i vi ng, un der t he low powe r- o f a compoun d mic r o s c ope . Oniya
qualitative s tu dy was made . The Same b i g grou ps we re cons tan t l y
pr e s e nt th r o ugho u t the perio d . A sing le ge nu s mi \lht r i se a nd f a l l
con spicu ou sly . For example, As ter i onell? was domInant dur ing May
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and J un e , but Pe d ias t r urn t oo k i t s pla ce du r i ng t he la te s<.II'm1er.
Howev e r , mos t o rga n i sms wer e pr esen t t h ro u ghou t the se a Son with
a l most mono tonou S regul a r ity. Bot h a l a r ge numbe r o f spec ie s 3nd
a la rge numbe r of in dividu als wi th in a s ingle specie s wa s pr e sen t .
As an exampl e of t he more COImK>nfo rms o f a s in g l e hau l, t he org an
Is ms id en ti f i ed f rom Oanskarnner Po in t On Augus t 12 ar e shown be low.
The f or ms fr Oln the con tr o l wo u l d be s im ilar .

Myxophyc eae

Anac ys tls
Agmen e l lum
nectrte ec r!e
Gomphosphaer ; a
Apha n j zomenon

Chl or oph yc eae

Kougeo tia
Ul oth ri x
Plea dor i n"
Act i nas t rum
Clo s te riu m
Ped ias tru m
Scenedesmus
S t au r a s t r um

ga c i 1 la r iop hyc eae

Campy l odis c us
Cycl o tel l a
Fra g i l ar ia
Gyr os i gma
Mel o sira
Su r I r ella
Syne dr a

P ro to z oa

( e call um
Eug l ena

Rot i f era

Brac h ionus
Ke r e t elle
Ploesoma
Un i den t i fi e d (I I

Anne l id a

Bris tle wo r m

Crus t ac ea

Na up l i us
Cyc l o ps ver na l i s
L i mnoc a u 1us
80 s mi na
Os tr acoda

OI SCUSSI ON ANO CONCLUSI ONS

Ce r t a i n pa r a met e r s nee d nO s pe c i al corrme nt. Bot h th e a i r
t empe r a t u r e an d a mb i e n t t empe r a t u r e o f t he r iver ob v io us l y cha nge d
wi t h th e se aso n . The sa li n i t y a nd pH of t he r iv e r var ie d s lig h t ly
but c an be c o nsid e r ed co ns ta nt fo r pu r poses of this r e po r t,

The ou tl e t t empe r at u r e a l so re f l e ct s t he s e a s ona l c ha nge .
us ua i Iy f i ve t o t en deg rees a bov e th e ambien t te mpe r a tu re . I t mus t
be rem embered howe ver . t ha t man is t amper i ng wi t h th e ci r c u latin g
wa t e r , us i ng nor- e o r l ess of i t a s demand ed f o r cooli ng t he p la n t .

Tempe r at ur e s a t t he s hail ow st a t ion , 700 f e et s o u t h of t he
in l e t , we re eq ual t o Or s l i gh t l y l e s s ( 2- 30 C) t han t he ou t le t .



Howeve r , a t the dee per o ff s ho re s t a t io n, t empe ratures f e l I t o
wIt h in 20C of t he ambi e nt .

The rap id cool ing o f t he he a t ed plu me c oul d be du e to seve r al
r ec t c r s . The vo lume of ri ve r wa t er f low ing by t he p la nt i s l a r ge ;
t he bas in of t he r iv er i s d ee p ; t he c u rr e nt i s swi ft; t he powe r
p lan t i s is o la t e d fr om o t her si mi la r dis c harges .

The tem peratur e of the co n t ro l f oll owed c lQ s el y t he ambien t
tempe r a tu r e of t he r i ver . In both areas the am::>un t of d i sso lve d
ox yge n at a l l tim 8s was a d equa t e. Al th oug h temp er a t u r e s a t nens 
kame r r eac hed 34 C, th e d Is s o l ved oxygen ranged f rom 5. 1 ppm -
9 . 3 ppm. At th e co ntr o i , sin c e t empe r a t ur e neve r ros e a bov e 25. 9°C.
t he di ssol ved ox yg e n a l so rema in ed h ig h, 8 - 10 ppm.

A stu dy of t he org a ni s ms shows l Lt tle i f a ny d i ff e r ence in t he
s peci es oc c u rr i ng i n th e hea t ed a nd c ont ro l area . Thr oughou t th e
s ampl in g t he s a me la r ge g ro up s wer e pr e s en t . a l t hough o ft e n r e p r e 
s en t e d a t a nyo ne t ime by d iffer e n t s pecl es .

The plankt on hau ls pro du ce d a va r i e ty o f I nt e r e s tl n ~ f o rms
wh ic h pr ove th a t t he r ive r i s fa r f r om "d ead", a t l ea st ,n t his
po r t io n .

The o r gan ism s f r om th e grabs we re few an d strictly lIm it ed t o
c ru s t a c ea . a nn e I id s , i ns ec t l arvae , a nd a n oc ca s i on a l s nai l.

One of th e mos t s t r iki ng dif ferences bet ween t he t wo a rea s i s
t he p la nt g row th . At t he con tr o l a wid e bo rd er of a qu a ti c we ed s
eJ<tend s a lo ng t he Shor e for miles i n ei t he r d irect io n . Th i s is
t yp ic a l o f t hat pa rt of t he s ho r e wh ich has not bee n dist ur bed by
dev e lo pmen t . Upon the wee ds l ive large populations of d iatoms and
I nv er tebrate s. the COlmlOneSt being scuds. i nsec t larv ae. and s nai l s .
In brie f th is 15 an area o f h igh biological prod ucti v i ty . At the
heat e d are a on ly two spec ies of weeds are present an d t hese a r e Some 
what I imit ed in d i st ribut ion . Th i s may be the result o f a ro ugh
s ubs tra te. as wel l as t he prese nce of strong cur r en ts which oc cur .
Ev e n though t he f a una l iving he r e c on s i s t of t he same spec I es as
th e con trol, the a bse nc e of large be ds of aquatic we ed s must neces 
sa r i ly resu l t i n lowe re d pro duct iv ity .

In addi t ion t o Howla nd 'S Po i n t ano t he r c ontr o l wa s s elec ted a t
a poi nt eig ht mi le s nor th of th e hea t e d area whe re nO industri a l
deve lopmen t ha s occur red. The dat a ob tai ned compare f avorabl y wi t h
t hat f r om Howl an d ' s Poi nt. Temperatur es a nd sa l in i t i es a re Simil ar .
The p la nk t on . t he bent bic f o r ms , the aq ua t i c weeds a nd ehe t r cl in g
i ng po pu lat ions, a r e id en ti c a l. Th I s ar e a is a ls o One of h igh
b io lo g ic a l p r oduc t iv ity .

I f a c onclu s ion c a n be d r awn fr om t he o bser vat io ns o f the SUlm'ler ,
i t i s t h i s . In gcn cr a l th e Sa me sp ecle s ar e l i v i ng i n both the
heate d eff l uent an d the c ontro ls. Bec aus e o f t he ra pid coo l in g of
t he e ffluen t, this r e l at i ve l y unfavor able re gi on is restr icted to



iI very S/IIlIll ar ea of th e r iv e r . Ther e f or e a ny adv e r se ef f ee t ",pon
t he r Iver a s a who le is min imal . Howev e r , sho ",ld se ve ra l power
p la n u be loc a t ed so cl o se ly t ha t th e he a te d p lume s joi ned t o f rom
a re lativ e ly la rg e ar "a , th e pr e sen t rap i d cooli ng eff eet migh t wel l
bt! r ed uee d .

s....... ,

I . An ec::ologic a l s tud y o f t he h",n a a nd f lo ra l i vin g In th e hea tl!d
" f fl ",en t of a powu pl an t was mad" .

2.. The stu dy was conduc t ed at Oansk.......,r Poi nt , a t Howla nd' s POint.
a nd at iI spo t e i gh t "'i res no r th o f Oanskarrme r Poi nt , o n th e
Hudson Riv e r, f rom Hay 28 to Octo be r 9 . 1971.

3 . Reco rd s On t he fo ll (7lJli ng phy slco - c:hemica l pa ramet er s were kept :
a i r t empera t u r e , ambie nt t emperatur e of wa te r . outle t temperature
o f the pl ant ; a nd a t se l ec ted sta t io ns wa t e r tempera tures . pH,
sa l in lty , a nd di sso lv e d oxygen .

Ii. The '9 ua tlc weeds a s well as t he o rganisms l iv i ng o n t hem we r e
Iden t I f i e d .

5. Organism s f rom dr e dg ing sa mples a nd pl'lnk ton ha uls wer e Identl
f i ed .

6. A compa r is on of t he o rga nisms fo und Ind ic a te 11t tl e d iff e r e nc e
in the numbe r o f sp ectes pre sen t In t he co n t rol a nd he e t ed a rea .

7 . CotmIOn ly occu r ri ng form s numbered about se v en ty - f i ve , The total
count fo r t he se a so " may be twi c e that figu re .
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1. 11. De"H Il. 1. \1. Yakl ieh .

INnO DIlCTIO.

In cran be rry cu l tu .1I lOOd we ' •• aaD ..... at 1, of " JOt Uopo.t~. end
'~1 . can oa t} be .. 101. .. 4 i f dr. lnag a d l t.~ •• i <Ttl ". l oo • • na l a, and • • ••• •
¥ot t . a . 1l ~p • • 1I1e. 1-.1, iTt_ o f aqu&ttc ~.d.. ~ t 1P1•• 1 ••• nbe . ry bol .
for .~l. , cont ai ". f.~ 1'0 to 1200 11" ••• t••• of ditch pll. ac r _ (4 ) .
~ purpOl1l of t~ dltt~. t " t o III lo w . ap id lind f • • • • Ct • • • of w• • • • to _I I
• •• t i onll of " hOi t or fl ood 1nl and good dril l " ", ,,, OCt. ,t ona l f l oodi na of
bol' 10 n•• ••• • • , for t roo . protll tt lo n in t~ .p r i na lind f. Ll and fo r t~

" l i . Inll. l oo of t • • • k ,ftll. b.......AI ... . f l oodln, . 11t~tk ••• t Il1n l". ".t
p.,'" and pro te.t . , a i" '. vi o ' " t ki l l dori nl th " wi n.- • .on t h' i ' r ca.o D.
' ina lly. tho un~60d f lev o f . laa .. WIl' '' . i. ~." •• 7 fo r t ho ope.a rio .. o f
lov - I.llo~• • , r lok l • • 'y l te.o DG¥ [OUa4 00 .01 . c . llnber . , bol" '

&qullti e ~da •• • peei. ll, o f ~be .~. pv~!!OI.eDQ. f lou~i.h to eueh ' 0
.,.e.De I II I>D&dte el..... ell no on e_ u.. l ... lHtfon u lf o f tloo 1...
........ ka. bee .. ~I.t..,. tt. p.t..<7 -.an. of eOAe.o l fo. dlt~h 41. i .
elooi. ~...... l with hood pot • •o- . I ... ~. ODd . ho_ l . to ~bo ,p~iDs o~ f . ll • •
• • f . bu . _ ry e. diou . p.acti c.. the •• • 1•• ODd... . . . f f l.i co • • heal • • 1 . ... -
e.... l _<hod • •_ U 1>0 . ", 100. wit h .~.. t un. .. • ..-~ ~ ~_~

~Il.o~ t he ". u ...to "'i eh ~ht ti e _41 bonk l" 10 I>oi ppl u d _ , 1M;

u.. d to f l DDd 0 ... 1' . lI .t. hi . e r tabe ..-..-, hoc.

Ioeau .. of t he I.oif<>n~ of ... . . i e ... . 41. ood lHte n o f t he dif fi cu lt
I•• ebo i • • oat .... l p . . .. Dt. t o tloo c~anbt..-..-, . r ...... , i a fo ... t l oo ._ 141
lHt obt . tn . d on ~ht eha.le .1 . 041ph, .ie.1 fac eD• • e one l 11... ~ba l . ....ovt h
.0 41 I~Dt . 10 ~ ba p .... .. ..~ .~udy tho i ..fl u.D• • of e. lciu.. po• ••• l u. •
• nd tu- "fi ri .o ci • • 0 0 tloo •• ove h and d. .. l a,.. nt of t bo ." 0 poa d
pl . ot (Pu t omo,C to o p. c Slntt u. L. ) •• • Db•• t .. d. 10 . ddltl on , t ho . f f.ct of
eho•• " f lci cnel • • on tho upe. ke an d accu.u l. t ion of o. pt . l ... . cc . eudl. d .
Thl • • • p.ct of tna ... ~k . C' uota t t. ka n b.c. u•• o.pt.l~ i. tho mojot ht~hl '

e i " p.. . ... e In Hote rcD . C fo~ I.~.d . l1tu t. t hce . 1'0 Inc l ude ' i. opro py l
! -eh lotoC . tb. oi l. e. (Chlo rp .o ph.. ). Hore • • o I. the ho.b lel .. u .. d In .t •• t
•• t aaouot by eho Ha•• • • hu•• t t . e~.nbctty • • owa~ .

11 ..... od • • • Fr of ... o. of PI • • ...,.i o l00 _ <I .. ... rell ..... od .. .. .
.. . pae e h.1 1 . t.bonto ry of ~.t.one.d 110100. ceam.-•.,. ~.t.aor

Statl _ . Uo.I_Ulq- o f 1'IIO. U<.huact u . Ia .. Wn . w.. "' .. ac ...... e.. .



IIATBRIA Ls AIID HKTlIOllS

S. go pond pla nt tu ber . were grown in 5·g .1 10n b. t te ry J. r . cont.lning
dt he< • c_ lu e l nor genlc .... di u'" (Roegl end Ko. I ) or i norR. nic _ die le ek·
i 08 c. l ciu," , pote • • l um, or ,""gnoe lUl>. In ord4r t o kee p the pla nt . on tho
f loo r of t be bett ery ja r , ea eb t uba r we. we i gbed down wi t b • •mal l met. l
wu hor. All . olutione were . en ted for I hr bd ore the t uben ller e pl ent ed
and fo r 2 br dai ly thor e. f t e r . .1.1.0 befot e p l . nti ng t he t ube r . wert ,,"i ghod
. nd t holir lengt h. ...... ured. Te"",en t ure (22 :!:l oC) , Ugbt i nt en. i t y (400 !t· c ),
and l i gbt dur . t i on (cont i nu~.) were con t rol l ed by gro wi ng t be pl .nt. In e
growtb cb... bet (l'<ae 1oinn Kodal S06) . A con. Unt pit of 5 .0 :!:0 . 2 wee main·
t . i ned i n all gro wtb ....di .. Als el gr owth w•• contro l l ed wit b tbe . ddi t i on of
1 ppm CUS04 . nd t wi ce duri ng tbe t e .t grnwt b per i od tbe plant. were tr ' no
f er r ad to f r e . h .... di . . Def i ci ency .yapta.e were ob . ervad . nd r eco rd ed dur i ng
tbe l . ngtb of t be 20-de y t • • t pe r i od .

Aft . r 20 dey . the "go pond ple nt . were re=oved and 1mmer.e d i n a 25 ppm
. oluti on of n. pte l ... . T_e nt ur e , li ght, . nd pll were contro ll ed .. befo re .
Af t e r 2~ br e~p o .ure to nept .l ... tb e pl . nt . were r eoovad , w• • bed tbo coosk ly

~~: :~~i~~~d i:~~'~~i:~~e:n:n~~~~e~e~~t~o~~:~r:: 'hrT~ :~::~r~~ ~~"
for aacr. c t i on o f n.pt .l.... Sefo r . be i ng ea t r .ct ed t he dr i . d p l. nt t i . ouo.
wer e gr ound intn • f i ne powd4r by • Wi l ey .111 . S.cb eaper1lOent w• • r epl i 
c . t ed foor ti. ,u .

N. pt.l .. cont ent of the pl. nt U u ou woo dete .. ine d, wit b on ly . ligbt
oodl f i c. t ion, by tb e ....t bod o f S.ith .nd St one ( ~) . Thei r .. thod re li e . on
t be b. oi e hydr o ly oi. of nept o l ... i n boi ling JOt oodi ua bydro a id . and t he ot eea
dl. till. tio n of l - n.pt bylemi oo . Und4r r he cond itinn . of tbl •• r udy, . team
di . t i l l. t i nn of t he ... ina w• • coapl et e wheo 15 . 1 of di . ti l l.t e bed bee n col 
lett od .

In pr eper.tion for co lo r deve lo pment ~ ,.1 of gl . c i ol acat i c ac i d . nd 5 ~l

of di .til 1ed ~eter ... ... dded to t he 15 ~1 of di oti ll .t e . Too dro p o of fr e . b
ly prep.r ed di . zon i UlOre. gent wer e t hen . dded to t he di lu t ed d l. ti ll. t e. The
dl aZOftiUlOr eagent i . co.p o. ed of equ.l volu.a. of l~ . ulf .ni ltc ac id .n d 0 . 121
. odi ua nitr ite thet heve been .llowed t o r e'ct for abou t ~ min . The ami na
pr u.nt in the di ot iU . u coupl n wi tb diezo t ir . d ou U . ni U c ac l d to Jlva . n
.00 dye. After 30 mi n the in te n.l ty of the r ed co lor fo... d i . t e . d . t 534 "'"
wl t h 0 8ecklOen DO. pec t r opbnt o.e t er . A l l neer ro l .tion. b i p exi oto b.t ... .. t he
l nte n.i t y of co lo r . nd the OMOOnt of l-n . pt hyl emio e pr o•• nt.

RllSULTS AIlll DISCUSSiON

Sli ght ~rgina l pal ing of .. ve r. l l e.v e . w• • obo. rv.d 12 d.y . followiDS
p la nt i ng of " '0 pond pl.nt tube ra i n c a lcln~ defi c i en t ~dln," . Thl. f i r . t
ob •• rvod aympt Da of calc ium defici .nc y di d not . f f ect t he t ip. of tb e la.v • • •
Hor a pronou nced cbl or ooi . end .cae mer gi n.l curv or ure wo' notod 15 dayo of t. r
pl .ntin g . l oni wit b • numb.r of omel l b l. ck opor o on tbe l . ov. o .n d otoma .
Thl o w. o r. pidl y f ol l owed by ext onoi ve nacroti c opot t i ng in t he loaf bl ede end



'"
u.. '" the 19 t h <1.0)' alta r p l&1ltiDI _et o f eM 1.. .... ... .. a u-. 1>0..-
lel a t taau . iDdl cat iDI colI., .. . r pbya to l oa l ca l brtak~ of eM t l o ,

!be o4¥e r .. p~. l. IOI lc.l loflDODCo o f ca lc lua .. flcl.-<,. ~ fl eet."
b eM La... .. U f.......... 1• •~b (u _ bJ l rowtb 1A 10""" ... .
"' 1Ik' ) "~ ul d .. _H ela "e plaau d e l ,IMin. no. . ...ul .
1""",10 o f eM coau ol ,Uat . ... .. . 2O_da,. ,. rl.o4 24 .03 <:II ,""U. t ha t of
tboo ..a I d .. "..ri ch. " , IOU 7. 41 CII. OUf u uc o 1 al p ..
..... t . .. . Lbo coau 'ol , I..,. baYi,. .... . _t l bt of O.SM • c_ 1.0
0 .015 • Lbo "'lIb. o f t he calclu. _fl claot p (Tab la 1).

!'Iloo ut ,""al ........ ..0&1. and _... ... ... 1 o f u .. " .. I ....ad 1.. nl c t_
<I.U d." . "&0 poe,d ,lun .. ,. " cql d " by eM (" D<d o .. o f calei_ •••
t onat l .." •• c of ca l l ".1 1. 1. eM fOr- o f . a lc l _ ... ... t.. I t baa ... ... "1
••• t l " t ha t li pid •• uc~ II lecit hi" _1I" t be l oVQlv l" I I .I lt l "o •• l t l 10 ..-
b t •• • fo~tlo" or or .... 1U l l oo (1), a c trcu.ata~" that a l.o ~llcat". c"l·
c i~ io tiaou " I t abtlt t y.

sa lo po nd pla ot l i o ... naai~ d&f icia ot .. d i wo o..on o t r at a d on ly" o l ll h t
ch loroo il at t1>l I nd of tha 20-do y lro vth pa rLo d . It i l app. r"ot that tha
t ubar t i l ouel cont aiDC d loou lh -.-no liwo t o I Ulta t" tho plan t for .al t o f thil
, ar iod . Tba 111lht eU oeoll. a t thl ... d of 20 day l obviou. l,. rd lacu tha
tu""ti.oo of __ " i _ II I e_ I U tu e" t of tha ch l o ropb)' 11 _ l " cd" • • abort
... . o f ........ i~ did , _ _ r . qui ta ""ti cub l,. tn iHt , rowt h ta l a lll t h In'
_t _lIh t. 00 u ll". eootro l ,1 ... U uhibttad J9l. _ ... , rov t b h l" .. th
... 4 1431 IIOU e _ lI h t ( Tabla 1) .

Tab l . 1. 1M ._ r"" . laqtlll _d t l , hu of a""o -" pl_t tuban 20
dayl .ttar , laa t.tn , i .. _l"u i l e ... t.. ( tooot ro l) . _ 18 .. . l.
l ac k ..... colet ... . __ at_. or pot tu. . no. upt" o f upta~ _ • ,.. r,t.. dry vailh t bAl l a b, c l le iwo , t wo. _ po t .l l l _ d&ft e l ... t ,l .. tl
... . COIOnol , l ... to l. 1110 l.acl ud&d. To " aohau pa r h. u • ..,. jar .o ra , t...u4
an ' .... h _ rt." t ... 1 ra , lt cI . ad f our U .. I .

Lao , t h .~, Hl p'a l _

traltooan t ,. ... i ,h t, • UPU " , u,l,
Conno l 24. 03 0 .58 4 1l 0 .4
Klau. Ca 1. 41 0. 015 151. 2
Htnu l III 11 . 54 ,."" 108.5

- " 11.9 9 0 . 36% 109 . 3



S.IO _ d pl ..... ... _ _ d ~ • l ack of ........ 1_ .., tu<Diq • dad oar
In ... a<td .., ~,u.cl", Uhibi.t- o f .rowt....Du kar " colo catl.ooo
1& .1000 uhil> l ta d 10, t M foU of poU t ... t t _ f1<:l t 1& .... ... .. 1_
(l ) . fb i • .,., ta. .... t .ll, ptoc .de ..... t otl c tt1ll& •• 1t boulb .-cro. i •
.... ao _ d i .. tb b .... "". ~k of i_ c I , c _t ... d
oloon. 1111 of i ..u Z'llO<loa. 0) • •• }'IIP'" 1d 117 ne d 14 1• • eud)'.
Coat1'01 pl ... ta ... r. ,ad )l,t. ...... rovt h 1.. 1. lI&tll d 6l t. t ... tabt
. ba ...... t • • • 1ua def l cia ..t p lilat. (Tabla I ) .

SIlO pood pllA • • _f i .I . ... 14 •• I. lua t.ka ~p .ad .. .~I ... .. .. t 2Ot.
.. ..... . 1'. &1_ oot r ol pb" ta (Tabl. I ) . TIll. _7'"clu• • '- .. r • •0
. bI br.ak down of t i c.~ •• d 107 • lac k of cal t i_ r • •bl r t b... t o . 07 ac _
c. I• •• tloa of nap .a l .. ~p •• ka. Davl i o aod Y. kll tb (2) fouod tha t '.'0 pood
pl . n• • • li 8b. l )' d. fl .l . nt In .. Itt os en or pllol Phoru . t .ta ~p ovet 451 .. t .
n. p• • l _ t han pl . n• • • •own In 1...l oor • • nl c medl~lI. Unllka c . lc iu. .
pbo. pllon .. .. nd nlt t os.n deUd t plallta. " ,0 pood p l anta _ f kl . " . 10
.. ..... Iull ot 1'0 • • • • 1_ .oo k up I•• • n. p•• 11II .lII n to n. t ol p•• n•• (T.b l. l ).

LITBUf IlU ClT&D

1. t .J.. ae_tt - Cl. r k . 19506. Sal . act~latlo" """ ..... o f ac t l_ o f _In;
• p... l tool _ 1")'hypo U... 1a. III 0.- 11<1")'.... !'lode of ""'tl "" of 71...
Growt b SuII.tI1>CU ( I . L. Woiil ...d P . Wi&!o-.o. ad• •) . pp. 2&10- 291.
Bu.. a .- rth. 1DIIo<IooI.

2. ' . 11. Ded i . ..... I . W. T.Ui." •• 971. ,"-- r.l deUd."", 1..&Pat-t; . tOll
_ i n l ol l ue<lo<. _ aapU I_ "1' ...... lAd ...... 1&.10.. . "roc:... m 
• •• •• w.. d Coa. r. Coaf. 25: 19-1 2 .

3 . '.J. lewi t t . 1963 . Tba .... .. . 1..&1 ~.r l..... 1...... . ' ... qui r ...... lad
I .. ta r ae . l oe. i .. pi... ... In Pi ... t Pby.iol olY (r .c. St -.a r d •• d. ) .
"",.daai . Pr • • •• Kaw 1n rk .~' 131-360.

4. J .S . Norto n . 19' 2 . CI• • ni ", cr ... ... rry ho. di t cM •• Exp • • S•• t l oe Bull.
521, Unl v . of Ka•• • Pt • •• • Aabac • • • Ha•• • • pp . 1-9.

5 . A.E, S. lt ll .n d C.H. S. o 1953. Mlt t odl< l.natLon. of ! - I - II. p" tbyl pll-
. bal .. l t atl d r ... ldu In pl ..n• • i • •u Anal , Choll. l5 ' 1391-1 399 ,



- l'"'::Ull i ,fl> ~ ,s.~ q B· ll "'!l'::' > : ; P ' I ::/:" i O'Ur '"'="i
~! ,h .': · I e . ;:.a: :a ," ~ ~. 2' :;-'"ll, "'j; b'" "'S:l ...' I "'r" · "..,.,., _;I. . " 1-' •- ". ' j .,., _ ~ ~ ' " ....."' .o n" M , ... .. ... .. ".:> > ,.. ,..... ... .... • ". ..,- -. ' ."" · •..." · I D " ~... .. -
'. " ' _ 0'" ~ ... ". , • • "I. _ •. " , . "".. ......... . i " " ...• s s a • • I " ,... "'"..... "' 0 .. • .. " • .,0 .. <...... .

• :1.. ... ' " ", ., .. 01"' " , .".. ..."'" .. ... .. ..· 'i· -·i. ·, , i. . , .. ~ - , .,,.._, " '1- i . ., ... ... " .. " ...'i ·" ..·" .... . .. .. . ~" . §.. ........ .. c .. .. to"' ..• ' • Jo. . •.... r 8 .... .. .. , 'j" ,.
.. .. > .. "" " • • 5 ""'I" ,-,-" , . -...... ... .." " .. .... .. .. . .. ...' j " "& " 1:'::t, _ , 5 -.:"n=:11 .. t ~ P .. 5 2

Ii " I:" p, 1:.. 1: :il~ · " ' '' ~ ...· :; o g 1 · ~ ;6' " :;:n . fo" '=. :1 ::'i' " " l!.§9 :1...- ' -r ''' ' I 0 .. .. ...~ ,. . j . ... ..Ol.r • 8." 0"..".. " ..- ". 1 2 .. i5 " ".. <T"~ '" "" .. " S . • • , ~, ." ~ " ~ "' . ,, ~ ..~ , " i . . •• - , "- . ! " . ..." 000 J'" ..."
i
· ...... .. .. .......". .;: l "S " ~ :sSl <Tll ".... " o.. i 0 ".... i !I'.... " lU1 ..

i ~ j1 o " I . I ,lil , a l"' ~ ... ~ :; ~lo a ';:'l~ !i .. r. · {·' · ~" 0...... ~ " j ' " ~ " .. o t ..• ... ... .. ..... ... .. C • •, •• •h. ~ ~"' 1 ::jI :,~llt;;: I .. !. ~ .. t:... "iI! i; ::'" ...
... 0 .,. ;t.. • " .. ... .. • • 3, U~z.r ". ". " 8.. " .. ," I .... .. g . .. ~.... ... 1I ', " 0 ... ......,. _....... .. , . , " " .. "" " 0 ".... .. . •
.. 0 ". r ,~ .." ~ I" · j ' . 0
.. " "" , " . , 0 , .. " . . ................ ..!",. . ' -1 " " .. ..... .." .. ~" 0 ".. ..
1: ......~ I .I~4r . ".. 1, ..0 .. :1 ,, : '" If ..
I .• , .• , . ".. .,. ". ".... " I i' •.. " .." " ..,.. .. ~,. , , ,.

.. " .. .. .. • .. . " 0 " .... ~ .... II."" .. I .. .. .. ~ " " .. a e ~ .. ..• • • • " .S- Il .. ..... il.<T" ·I C" (I 1" 11 0 c. '".t..... 'l!.e. :. ;;,,: lle. ij. ~ ;:tn . !:. !:. I::
• • ,. ~ 1 , .... " ,..o.c 'c 5- [ . < , it .. " .. ~

8 ;:. .., " " .. ~ .0 , .• I" on ~ -e e s .. " 0." .. 0..... , · · · 1 . ; . j ' - -".. ,,, .. .. ...." If g .!o .. 0 o.l"", .. ".,. !l"" .. g ', ' 1 ~ '" •· ' "I .. " 0 ~ ! · 1- ~• .. "0; ". 8,.. .. " ,,, , .. """ .
• 0.. ... 0 .. '" "' .. ..

Ii I ~ ~I ~ ll' I'" o :: ~ ~i!: b !'" iU: .. :, " .. ·:"t "' ''- 8 :;.:l t?" a
!i $.':;, . - " "0 ",i i"" 2". i! ..· " " . ".... .. ,.... .. ...... .." ~ ", .......

,, " • , .. " ~"' ." . I " ' " 1........." . .. .. ...." "
• """". j l - II.. " ",,,.. ,Iil i "I '- • i ! '" ..".. " , - , .." .,, ' . I' .. .. 0 .-
.. ..... ... . , " _ 0 " .. ".. . ....... ..". ",.". 0.... , ..
... .. 0 " ". , • • • ,. , ••• •.. . 3' S 0 " .' ;to. ..:; ~ ~ rl .... . ... g 1 ~ 'I ". ... ~ 1
• '" " 0 ",



'"
..... " . of eo n • ." l. Now th at . h~ f lit " b eeth has ti ppe d t he scalu 1n bvor of
w"t er hy" ti nch, q~• • tlon . ~ll be r a i .ed • • to the util 1ty o f b1010gica l l y
contro lling .1 1 18ato~ee d . For tu nate l y, woeem ystinth t . a l ao a n Introduc ed
pl an t with on a rray of i nsect 8n@m!. a In 1ta native Sout h Amerleo. The•• a re
not found i n th e Unit ed Stat e. ,

A• • r uult o f ..u ....r eh conducted by IIRS atte n t iou In Arg erlt1n a and ea r lh r
work i n Uruguay , .apporc ed by th e IIRS PL 480 progr.~ •• eve . a1 of the war .t
hyacin th f • • di ng lns ecta hav e a l r• • dy bee n In te na1vel y . r ndl . d. Two ' peelea
of ",eev1la ho.v.. In fa ct b een c h a r d for introduc tion i n co t he ARS Biolcg icot
COntrol o f ~eed. Labor.ro <y at Alb any, Call f n"'! ., wher e fi nal t • • te a te bejng
conduct ed 1n qua.en t ine to det er-in n to.. t hey may .. f el y b. r el •• • ed 1n
Fl or i da . Thee. weevil. b elong to t he genul Neoehetin~ . Thl adultl of bo t h
Ipecl el feed on ... t erh yacln t h l eave l and th e l arv~e tunn el In t he It .. and
root crown . We eKpec t r e l ul t l of the t e lt l a t Alb any to be favora bl e a nd hope
to It art eol""1oin g th e weev1 11 in Plonda dur1ng th e I ..- e r of 1972 .

!low ... l1 th e we ev111 will perf on> i l d1ff1 eult to pred l e t . Whll e th e do_ ge
eaul ed bv ' n i ndl vidu l l weevil 11 no t i ap re lli ve when compar ed with th e growt h
pot enti al o f It s bol t , we I Ul pe ct t~t t he f . ed i ng in jUry _1 eKpO" th e pl ant
t o Inv u l on by fungi or ba c U ri a . n, .. . l e conda ry in vl de ra could cau u qulc k
colllp • • In d d.a ch of w• • vil It tac ked pll ntl .

How. ve r . if th e we.vl11 lbo uld pro v e in eff ective, I Icem bo rl ng moth , Aci gona
In h ... lla ( \Ial hr ) I nd I n Icrld id g cu lhopp.r , Cornop. ~gul t l c.... Bruner ar .
""lil ti ng In th e win g." I nd r .. ... re h on ot he r i nlle n to prog re ll ing fa vorab l y .
In IOdtl, wh.r . t he ART PL 480 pr ogr . m h•• 1110 ' uppo r te d r e learc h 00 blologlc. 1
contro l o f ... te rbYl ci n t h •• fu ngu l hal b een f ound t hat 11 p. thog enic t o thi .
plan t . In . ddl t i on , a meta bolite o f th e f ungo l hat bee n . hown t o be hi gh l y
todc to waU ..hyadnth . Fu« her ......... rch i . In pro g..... to d. t e t"ltn e whethe ..
either t he fungo l or i t l _t .boli te c~n be u. ed f or <:<>ntrol purpo ... .

In I ddi tl on to the work on a l l i gl t ocweed an d wat er hy. ei nth, ASS th roug h i tl
FL 480 progr am i •• 1.0 'pun lo ring r el .. reh 00 Bur l l llo wa t .~l l fo l l, Hyrlophyl~

Ipi ea t _ (I.) and Fl orid a elo dea , Ilydrilla vlr ti ti ll a ca (L . P.) ea l p . I n
Yugo.l avi a , fur t her lnfornotl"" ha l heen nbt.ln~ on th e lif e h~ .tory and fe ed 
ing be havi o r of t he ""' th Par opoynx at r. ti o.. ta (L.) . nd the wu vil 1.1todo« yl us
tesss .. t er (Mare ha",) . n. e larva e of th e "",t h el .. rly pr d . ,. to f "" d on
Ilyrioph ylum, but h. ve be en found t o a l so feed In va~ng degr ee s 00 other aub_
merg ed a qua t i c pl an t s . The piet ur e bas b. eo eompl icat ed by dl seove ry o f
Fa ra poynx all10naUs (\</alk ar) i n Plori do . 1'0 dot e tht. nati ve .p ed .. has
b een found only In out door tan k. at f t. l.auderdah "h. re Euraai an wat e"",ili oU
WI. b eing g= for e xpe ri mental pu rp os.. . Si nce dU on. U s .pp ear. to hava
h.b it . si mU . r to the Eur ope "" . t ra t l 0 . . .. s CUdl .. ...... t now be unde rta keo to
det e~io. 10 what way. t he two .pe ci . s diff er and wheth. r .t ra tiot a ta can be
expec to d to perfo"'" be tt er 1n the tklite d Scat .. than . l lton ,U I .

The ra u areh in Pakh u n on Ilydr il la vertic eIl a ca h.. be en i n progr ... only I
B et h <lOre thac .• yea,. ; ho>'.,.,er . se ve r al promisi ng i n .. ct. ha v" alr eady be en
found. Among eh" . " a r e two weev il . of th e ge nu. Bagou" One . peelel f . e d. on
th e ~rled ot e.e 10 ~th th e l ' rva l . nd ad ul t .t age . Onl y ad ult . of t he lecond
ap ed .. wer e found and t hey . ppea re d to fee d e><cl u. lv ely on ... . t gen t st a,.. ,
A loaf and "e<Il"'lnln g fI y and h rvu o f a ""'th _:c e 0110 found f""d1 ng on
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.ub.a~I.d .t~ end I .. vee. rurt~er I 'ud l ••• ~ i n p.ocr ' " on hol t plant
~ .. l f lc lt 1 o f t h••• l n oer t l .

Th,,", whl 1. nOt ' plc e- cu l e ..., i t would ' pp• • r t ha t ~. ron l i deta bl . pro; • • • •
can b. <1.1mod In bo t h ~••• rth on bi ol ogi cal cont ro l o f a qua tit .. . . d8 , and on
Op .. ·.U ond control of _l llpto rvee" . The fa e t that . oco. p ro gn .. h,.. he<>
_ de do .. 1'10< .oa. tha t _ ""'". "'ludone a t h&nd for I II veed pr obl _1 nor
that ..... to tal "robl _ !lae b .... e lle "h u ol I n a _rt< .d dq ...,., . Il.atlw.r . the
. {pH l t ... . pros ....11 h , .. the e¥t<lcnce rut <tie .croatia KO .,. .c _ eGnt.olo t",
e11 1pt<>.-d ba . bl.., ~f1e<1 I " tlw. 41rac:U.., of 1Jl..... _ 41"'.. ·. l qr an d
1""...,.,. b.lanc: . b.~ .t._1'.. "1",, . ... an4 t he. """_< oqan h .. , . n..t . M .
b . ... a,,_Uabed witll a aln l_ 1 I npu t of d fo tt b ........ <tie "."0 ltonl o f
.t U . H" ...... " H u ll _ no vUltu d t o produc e rtul fl u b .., . h pop uh t lo ,..
r eopon d ble for t he chan SI . Th. fat t that ell1. 3" 10 hee en _. axton. be ..
o ff e .t by an I nc.... . . . d wot erhYI . inth p ro bl ... houl d not b. r ega rd .d a . a • • c
bac k . Rathe r 1t 10 • chaU . ng . to p ro cud >11t h cho lntro duotion of In • • c t a
t ha t >li lt 11' a 011111. r _ y u t lU u t ho .., .qy et ora . o f wa te r hya el n t h . ln a
".,.,. r ea l u the re Marc h on bl010.1~1 coat1"<>1 o f . qu l t l . " . 0<11 to •
prub l. 1 vi "' ''- td ... l .. .. rt n• ••• h. eco..,••• l eve l . 1o'hl h _ UDrIOt
_e. ",, 10k .... " I u . w. un. vld . _ e""U d .. ee. 1001<.fo .-rd e .. d •• day
"""" bo th .U ll" .... rveed "",d ... .. rlty .clnth w111 b . ....... 1 . _ deal ... b t .
el_ t ... f tbe .q ,.at t " p l ""' t ,,_ Ity .

10 d .. l lnl . It aho"ld b . " OtO<l tMt tho pro",UI 1 "" ..... repOr t _ II t he ...... 1.
o f th o too, .... . I"• •ff ort. o r .. ny peopl. 11.,,,tat od vl th .. ny "1.....1.. . Ylthin
Agrt c.ul tun l Re... re h Servi" • • U" e Dlvi . l onl (I'•• t .-. lo g,., l'bnt Sch nee , Inur 
n. t lonll Progr a . l . P. r lOnnl l In d oh . Te chnl cal Servi c• • St .f f o r t ho Pln anc.
D:l"hl on ) .r e I nvo lv ed .tth . r in co nduc t o r t he r .. ea re h or In I IUppor tina ro l . ,
I'.nann l l o f l'on 1an Agd cu l c.unl Servi c •• nd o f t ho ..... rlun FAbIl. " at 1lu.. 0 1
At r" I'ro n d• • ul'port " r vic .. for AILS"n oonn d 11' Ar • ..,t1na. Holt o f the nnd a
ho". h .... I'roYl dO<l by th e A..., Corp o f En&lo _ r. , an d AILS ln t l ml cl ona l I'm.r_
lll Yl l1 on, the n o rlda SU te ~.rc.ao. of "a .... r .l .. _n: u to .. U na; fun 40
ndla blo to ",,!, pOrt -.ch o f the _ .. 1" "ho • • of ""rl< 011 _ t"" " Yl el ot b, IOd
fi .....U y the OJ _lei> t.o.. t1 ...... '. Walt 1.... 1&0 Suet .... 10 l'r1 n l da d . nd lndh n
Sta t l .... in I Ddh h _ Una; a _luab h coat rtbu ti .... to eI>" to .... l . (fo rt .

_ . r , t b . n .... r o f a ;., th l t ho r I n .... . v ay Or o t he r e"" trt b" • • to rhi •
• f fo rt lho ul d no t 1 .. " . t he l-p r l •• 10n of • l .q e wel l fund ed I' ro l r ... Aotu.ll y.
no lOr . th an ~ . c l .. tl l ta vi i I b. ~tklnB f u l l t i me On b l o l og101 1 oon t ro l o f
aqu . t l e vo . d. du d na t he .... 11'. y . ar. Thl l r work '1111 b•• upp l " .. nt l d by th e
par t t l .. . f fo r t l o f I' . rho p ••• .an y a . 4 ot he r en~lol l .t. . o.. p lt " t hl f l t t
t~t th • • • •e t en tl . t • • r e . e.tt lr ld ....... 3 da.o.t l e and ~ f or .l sn l oca ti on l
their .., rl< 11 c lo •• l ,. coo rd l ... t ed . toth h envaed 1n u b that coa t rt b "t ..
1<1• • .-qu.. tl al .. nn. r to t he ob jlt U we. AI: p ent. the pr l <le1l' h u q " t
""'" t .... t . rbyae1 nt ll Ind. If t ... ... to phtl I bit , I t _ld b . .... t hl I nlltU
~~.

II,S . ""'7 Corp . of !naln .. r . , 1965 , I!.xpl nd ld p ro j "" t to r . qua t lc ph n t con t o l .
89tb Clongu n , ill Su lt on , Hou.. Doo,,",... t " 0 . Z51 . U~ p ,
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S£ED GERM INATION IN AltROWARUM (ptLIANpM VIRGINIQA a..)I::UNTHI,

D . N . Riemer and W. W . MacM Ulan

Abs tra ct . seed q«mlM.UoII s tudi es wIth af rowa rum (Pe lta ndr a vlrq[nl!Et)
ahowe:!. tha t no a fter - rlpeolnq is nec e s lJ4ry In this s peci e s . GenalnaUon
OCc:un; flIp ldl y fol lowing removal of th e lea thel'y pedcarp fro '" th e fruit.
Fre ezlng too-one week kills the eeee ,

INTRO DUCTI ON

Arrowaru m (Pelum dra v ir9lnlca (1..) "'un t h) is c;:oml'Xlll In t he .!\a llo w
water s of la kes . pon d s, lind s low movtnq bod ie s of wale.- alonq much of
th " "l' s t COlIsl. It b el on'll to th e fa mily Ma c e a 8 lind bears nu me rou s
berry - li ke fruit s on /I narrow w een sPlIt he . The fru its are Qreen, lI'Oltied
brown, or black lind each co nta ins on e . or occa s ionall y two . • • ed _
embed ded In a gelatinou s man wlt bin II l eo t hery pe rlcarp . Thl . s tud y
wal conducted to Inve IU';I/lt e some of II, . facton a ffectl!l9 t he qermlna
Uon of a rrowllru m seeds .

REViEW OF UT ClATUR E

Most wort: on II<!Id qermlnil. tlon hal been concern ed wi th t err estri al
pla nts but certain pr ind pl.. derived from th .. _ studIes Clln " la d be
" pplied to " C1u.n k pl" nts . eons idenl. b le importanc e has been ",Iven
to the .. ""st ene e of a he rd s eed coat or ove ry .. ,,11 (C roc ker. 19( 6) . it
11 feJ t that tM sM<!. coa t ~n pceven t lII" d eLlly 'ilerm1ne tion by excludln 'il
oxy<Jen o r wat e r from th e seed lII" by mechanicell y re stra m """ th e embryo .
Evena rl Q94 9) fee b that c heml cel 'ilt!f!11Inetlo n inhibito rs In plants ere a
wid espread ph en omenon and c"n be found m all par ts of pl.ents Inc lud1ng
frui t pulP. fruit coati . endospenrl an d seed coati .

Two wor ke rs ha ve re ported re s ea rc h co ncerned s pec Ui c a ll y with
th e 'lamina tion o f arrowaru m l eedS . Mu on l c her (1936) co nt e st ed t h "
vi ew s t a t ed by Arb or (920 ) a nd ot he rs . t hat t he s ee ds of a qua tic pl a nts,
In 'l e ne ra l . raq u ir e a l on o do rmlln t period be f ore Oerm1na tl on a nd that
dryl nq tllVOrs oermlnatlon . He showed th a t dryl n'il kUl s a rrowa l'\lm se eds
but o bs erved that Seedl sto red fo r 5 to 7 mont h s in col d tap wetar
Qerm lna led well wh en ex po sed to fa YlXa bl e co ndi ti o ns . Edwa rds (1933)
re po rt e<! that s eeds o f thi S s pec ies 'ilermlnat ed we ll after seve~ l month. s
s tonl 'ile a t room t e mper at ure . He etec proved tha t s eed s wou ld 'iI_m!nIIte
In en a t lROsp/l ..... d evoid of o xyq en and .. .. ab le to e1on 'ilate t heir
pl umuJes two to tk .. tim es their orl qlnal l e noth und er th es e condit ion s.

l Ance . Prof. and former s tudent, De partment of So lis and C rops,
Rutoen Ul\lv ., New Bru.nsw1c k, N.'. 0890 3 .
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EXPI:RIMENI1.

Methods and Ma t erial s - In th1a ~ment fru!U .. _ .ub j ected to f1"
stoo lie condJtJons followi ng: ha rves t:

A. no stora ge - Plac:ed In water in petri di llies ilt room
t empe ra t ur e wltIl 16 hou r photoperiod .

8 . re fr1gem.l ed In WIll .... at apprnxima tal y 3°C for one week.

C . froz en In wetee tor ona week .

I) . fro zen i n wat e r for fo ur month s .

,. refr lq er a t ed In wa te r at appro x ima t el y
c

3 C lor four month , .

With in eac h trMt ment . frui ts w e. e sepaRl ted in to equa l numbenl
by co lor . (bla c k . bn;Iwn. a nd 9 reen) . to d et ermine if pom.e.,.rpcolor
indica ted a part lcu l&f l taql of maturity cr Influenced gennlnllUon In any-,.

At the end ,pf t he ltor aga period . fruit l were pl"c ed in petri dJshu ,
(30 per dI sh) . end pieced on • la bora tory be nc:h unci.... the eondlU onl
d.e. cr 1bed in A . above . Qbs erva UonJl w ere made " t 3 to 7 day inter..-b
fer th e next 328 da yl "nd on each oto.ervll Uon date. Qerm1Da t.:l. .. eds
were CO\lI\ ted an d removed . Wllter _. add ed to th " di s he s to rep laee
evll POf1ilt ion lo u hut no a tt empt Will made to con tro l t ha <,Jrowtt>of
bact er:lll. " Iqa e , or fung us In the dish . s.

Resu lts - No d ifl enlncel In qenn lna tl on due to perl Cllrp col or wer e
obn rvOO"lind a ll dat a be low ref er to IIverll; ". o f t he t hr ee co lor ;roup e •
Throug hout the oour U of th e exp erim ent . t here a ppell red t o be li ttl e
d iffe re nc e In th e per ce nt ;e rmlnllUon be tw ee n th e untr ea t ed fruit l
IA) lind thc s e refrigerat ed fo r one week {oj . n ' hewn graph ic a lly In
PIQUfe 1. The t rulta refri gera ted for four mont h . [El wer e del ayed. ep 
pro Ximat e ly 30 M YI i n QermlnllUo n but onc e t lloy beqan . t he ra te of
Qcrml na Uon wa l Ilmlla r t o thoa e refr1 'i1enot ed for one we ek and tholie
l"eC"lvl l>9 no troa t ment. By t he end of t ho experiment, seed; ref rt ger a t ed
for to ur month s !"Mclled 7l 11. QerminaUon lIS co mpered to 80 S for t ho le
refrt Qen. t ed oneWgek ond ass for tho,,, oxpo , ed to "favora bl e" gflfml.na ·
lion co ndItions immediately .

Seed, ~en lor on e ..... k and tor tour monthl appeared to have been
lIllIed . TIley deco mpo l ed n1pldly whe n thawed lind not e s ingl e Qerm1nII-
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FLO. I. Effects of col d tr eetmflnt on llerml~tion in "rrowllrUm.
There was no lI'ermlnatlo n of frozen se ed s .

A .. no tre atm ent

B .. ref rigerate<! we ek

E .. refrlllerat 'ld 4 monlhs
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llon wa s recor ded from eith er o f th es e groups .

O{PERIMENT .1!

Met hods and Mate ria ls - The pur pos e of IMs ex peri ment wa s to d et ermine
t he effec ts o f wa t er vo l ume and per1c"arp tr eat ment o n t he g er mina t io n o f
lIrro wilru m s eed . rw ,mt y se ed s wer e plac ed in eith e r 75 mL 3 I, or 36 I
o f wa t e r. So me had t h e pe rlell'" pu nct ured a ti mes with a di ssectin g
n eedl e , o t he rs ha d t he perill a rp a nd gel atino us materia l rem ov ed fro m t he
se ed. and some frui ts wer e left in ta c t . Ther e we re n ine tr ea t ments with
fi v e repli c ati on s per tr eatm ent and 20 se eds p er replic ation . The fo ll owi ng
t abl e illu stra t es t he tr eat ment s In vo l ved :

Int" e t Puncture d Per icar p
fru it pcr ic arp removed

'" "" se ed s ' 00 se eds '00 se ed s
a t ' 00 seed s ' 00 se eds '00 seeds

7 S ml '00 seed s " 0 see ds ' 00 seeds

The di ffer ent wa te r vol umes wer e u sed t o d eter min e If !lny ex1st ln g
ge rminatio n Inh ibi to rs co uld be dil uted su ffi ci ently to per mit germ in ati on .

Seeds wer e o b s erved pe ri od icall y for t he n ext 61 day s wit h g erm ln ,, 
t ed seeds rec ord ed and re moved "s in ex perimen t I .

Resu lts - An an a ly si' o f va r ia nc e for eac h observatio n <late and an ove r
all ana ly si s o f va ria nc e for th e 14 o b s erv a tio n dat es COmbined , s how ed
t hat t he vo lume of wa t er in which t he se ed s we re plac ed had IX> Sign i
fi cant e ffect at any t ime. Thi s va ria bl e wHL t here fore, IX>t b e d is cu ss ed
furt h er and the resul ts discuss ed bel ow will refer t o th e e ffeo ts of t he
t hre e perl carp tr ea t ments a veraq ed " c ro s s all wa te r vo lume s .

Figure 11 IS a graph ic rep resentati on o f t he ac ou mu latlv e perc ent
g er minatio n of s eed s re ceivi nq t he thr ee pe rlc"rp t reatm ent s a t ea ch of
the 14 ob s erv a tio n dat e s. Seed s with per1c a rps re mo ved rea c hed 55 t o
65% germinatio n aft e r s ix day s . a t ta ined 90% g ermlrul t lo n In 14 day s, and
98% germ inat io n by t he en d o f t he expe ri ment (61 da y s ) . Seed s from
punctu red be me s were much slow er to begin germln"tlon a nd roac hed
o nly 18% by t h e end of t he ex per i me nt. Seed s from intact be rri e s atta ined
an acc u mula ti ve g er mina ti o n o f on ly S% by th e end of t h e ax peri rnent .

Analys es o f va rian ce ru n for ea c h obs ervet tcn date Indi vi dua ll y s how
ed that p erl carp t reatme nt wa s sJ qnll lca nt at the I 'll. level fOT all 14
observation. . An over "n ana l ysis of va rian ce u si ng " n 14 <lat e s a nd
co ns ideri ng time a s a va ria bl e , al so sllow ed perlca rp t rea t ment to b e
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FI<;J. 2 . Effects of perlc "rp trell tmont on \ler mJ"" Uoll in a rrc we ru m,

A • inta ct pe ric arp

B • pun ctur ed pericarp

c ~ pen carp removed
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sl g-n ili C<lnt a t t he I % le vel .

Dunca n' s new multi pl e ra n ge t es t. run for a ll 14 d ates , shoWed
a sign ifican t dif fe rence bctw ecn perlcarp remo va l and t he o th er tw o t rea t 
ment s at each o b s erv a ti o n dat c. It a lso show ed a si gn ific an t dll fer enc e
In accum ulative germ ina ti on between puneturoo pe rlcarps and Intac t
pe rlcarp s at o bservations 10-1 4. The re was no dif ference between
them li t ob se JVllllons 1- 9 .

SUMMARY

L
tr&at me nt

The seeds of arro warum
to Ind uc e g ermin ation.

do not reqU ire a ft er-rip ening or cold-

2 . f ru it color do es not Influence .e od g er min ati o n .

3. Freel:iny for on o weeK ki lls th e s eeds .

4. Wat e r vol ume. within broad limits, does no t a ffe c t germin ation.

5 . The pr ese nc e of an inta ct perlc arp in h ib its gennln ation markedly
for " t least /I two-mo nth per iod .
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"A l;<JAT Il: VEGETATI ON CONT ROL IN P ENNSY LVANI A ST AT E PARK '-'U S 

1\ PROGRESS J<EPOIl'l' ''

!I
willi .... J . Hamon

! IIT RODlICl'I Ctl

The Pennsylv ania St ate pa r k Lake Syate~ c~pr1ae . 46 l ake . , r a nql nq i n
s i ... h"" 7 to 16 , 4 20 a c r e •• The s" la k e " tot a ll i "'! J4 .70~ a c r e s , a re loc ated
in the 44 5U~" pa r ka an d op u ad thr<lug tu:mt 35 of t he C""""" """ " lt h '$ 6 "1
c ount i e s .

At t he p <e . e nt t~e t wo ne~ p a r k s are un der constructi on . on e p a rk i s
unde r de . i9 n, and four park. a~ i n th e l and acqu i s i t ion s ta ge . The •• se ven
new pa r k s , a l l l o cate d in ee a ter" pen ns y l vania, wil l add an ad d it i o n al 5 , 104
acr e e to our St a t e pa r k Lake syotem .

The nearly 40,O OQ acre . o f r ec re a t i on"l wat er. ar e made ~p Ofl ti~e ly of
ar t if i c i a l ~poundn.n t. an d ar e r e lat iv e ly sh al l~ (aver ag e rnax~~ dep th I e • •
than 30 f e H ) .

llIome u hip o f th ue l aku b d.lv i de d b<ot "", .m th " u.s . A"'"Y Corp . of
En~ i nee rs (&,417 a cres) , t he Penns yl va ni a Fi sh ~ission (. 55 acr es l , and
t he Penn s yl va nia Depar~ent of Enviro nn ent"l Pe . our c es (33,1 41 "c re s l . In
al l t he .. lak e s, th s penn sylv an ia Fi sh Co~i"sion is re opon s ib l s for s t oeki C9
and fi sher y maneg~nt and t he Pennsy lvan i e Depar~nt of &nviro~ental

Re.ou r ce s i . r es po nsi bl e for mul tip l e us c management. Water us e s . in addi
tie n to u cr ea tion al and ae . th e ti c usc ., include OOales tic , i ndu.tria l and
agr icu l t ura l wat er s uppl i es . and ir ri g"tio n .

~ACKGROlIND

The ear l i . s t rece~ed aqu a t ic weed pr ob l em in our State Per k la ke . was
repo rtod in Conewoqo Lake i n Gi fford Pinche t St a t e Par k dur i nq 19G1 . Thi s
re .ul t~ i n sev er al fu til e at tem pt s fo t ~ed con tto l uOing a drawdown duri ng
la te fa l l and ea rl y wi nter mont hs of 1961 . 19 63 . 1965 , 1~6 , 1~7 and 196B.
Coppe r Sul f a te was appl i ed du r i ng th e s umner o f 1964 end aq ain i n 1~6. A
=ec hani cal unde rwa t e r we ed cutte r waS ut i l l . ed dur i ng Ju l y. 1965, wit h 634
~nhou ra eKpend ed on t hi s oper a t ion du ring a two-wee k period .

The f i r s t en de ave r at chemi ca l weed control was pla nned f or 1967. A
contr ac t was awar ded to a pri va t e ap pl i ca co r but Wa' Subs equen t l y canc el led
due t o adve r s e we eth e r condi tio ns du r in g l at e May end early J une . Fi nall y i n
t he s pr i ng o f 196 B, two St e te Pa r k l ake s wer e tre ated by pr iv~ te app l i ca t or s .

11 Chi ef , Enviro~nta l Sec ti on , Bur eau of Sta te pa r ks , penn sy lvan ia Depa r t 
ment of Envi r onment al Re.ou r ce • • aar ti 8burq , Penn8yl va ni a .
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I n the sp r i ng o f 196 9 .. nlldy fun4e4 by OUr [)epArtM nt f Or an
"E¥ d ua tion o f Aquatic: llI>im oo ODD 1 P... j ..: • • n k lec t <lClBu~ o f SU '.
p a t h Mc r utiorl Lak • • " (AppeDd.1. A) . Ttl t. dud y _ . """I'le tood by u.o U.S.
GoooI 091 ... 1 S\lrotey .. nd t.he ... port .. cu r ren tl y I" lI.. ol>l ng to n t o" fi nal n ,,1_. y

DIlr lng 1%" .. toUl o f 598 &Cn. in n in a l all .. ~ tr .... ted by -, tr ect
app l i cators a t .. ea.. o f 537.197. 8] rr&bl. I I. Tbe rol 1~lag ~ar . 1970 • •
con t r acto r t~.e.d 48 5 acr e. in el9bt l at • • a t .. coa t of $1'1 .660 .80 (TAbI. 11.

"'" .... int "'llr al ~ of QUr 1... . _ 0_ ~ •• n. P=9 r __ ~i_ tD

l n l t i.ou .. U ... _. ptogr _ uUl u i nq t1.p u_ . I'O'r.. ..... l aDd _1_t .
".. _in ( ... to es in thi .. dooci d o n we". HI .....~ con .., I2 J <;1..... « .- n." l 
bUi t y In U&irIq o f U eo t.en t and Ml.., Uo n o f Iw r!l ldd.. : .. n<! 131 appli ca_
t i on t lld>n lqu .. .

1. 17' Ilo aton WI,.. h e wah 25 H. P . Il\rinrudol "" t or
2. K. .. . H. o... ur - Granular ...pp ll c . ... r
I. 12 volt Cycl"~ S_e ..
4 . 150 \I . p •• . Por tal>l . !'\:lo p
5. Hoe..a , tub ing and fitt ing _
6 . Sar a.y aqul po en t
7. 'r U l i ng ooquip"' '''' .

OUr f ir l t tz • •~nt. v. , . -.4 . during th e .~.r of 1970 (~abl . ~ l .

$ubl~.ntly . Q~ en t i r e weed co ntrQI proqr~ f Qr 1911 va l coap l eted u ll~

OIlr """ "'lUI,""""t .. M per ,..,nn el (To.bl .. al .

1. 11' IIOlton Whal .. r with lS ~. P. l!:I>ln nKle ItOtor
1 . t_ ai rbo at " "", ine . , propol, -...u .. nd. .. =uso rin
J. 'I'INro n Spray Un U
e. ,... N_ b<>at tr .. il""
5. Teatinoj and :oaf "",y _1_ nt

eo..cu t wi th t.hoo -.teal t _ "- ... "->r a in i ti .. ted win t"" d r. _
_ • f Qr ual. lall<t l . I n """ lakn ha_ FO\Ir _ I .., riel of bot_
di lKhar9" d I"'" t.hoo 1 .. ..- .

OJSCUS$t~

" lUlte to "" .. ",",va~ _ r .. pec taU ftoo _nt ~h

v l th .... 1d> "" _ to "" r l< ue H-.ited - _ a _ in it l elf i l "" t t.hoo
solu tion. ""'- on l y bo4o.J1..u'.to ...... t t.IIa a!fact . ou.-...al. goal i . to de-
f1fta """ a U .a<*. tba e M>..U..l .... en t . and _lop a .. _ _ n l:. P='.Ir _ f o r ""'"
"" tira ... tlnhod .
y An ""11 .... o.1on Qf The U.., of '- rWel d •• to O>n U Ql I'oqua tie _ .. In 5 1..

P<lnnl y lv onl a Lal<al . (44 _ "I by J _ I L. 8il.r l<u



A~PKNDI X A

!N /<LUA'nON OF AQU/I,TlC NUISANCE CONTROL PROJ ECTS AT s ELE CTED
Bl,J/U;Il.U OF S'l'/I,TE Pllro; S RECREATIO N LAKES

Thi s pro posed stu dy i s d~signod t o document th e ec ol ogi cal su cca s s ion
o~ an i~poun~nt fo l lowing the appli c ati on ot h~ rbicjde . to co ntr ol nu i s ance
gro wths of a l ga e a nd/ o r a quat i c pl ants. To our ~nowledge . aquatic pla nt suc 
ces sio n ha s not octn reco rdad fo r pennsy lvan ia wate ... . OOc"",,,ntati on h
be l i eved impor t ant s i nce i t i s possib l a t ha t i n erad i cat i ng on e pa r ti cula r
nui s ance growth anot her nuisanc~ ~y devel op t hat is ~re probl ema t i c th an
t hat or iginall y t re a t ad .f or .

In dls, up ting th e pl a nt communit y by t he app l i ca t i on of a n her bi c I de .
t her e ar e a ss oci ata d ph ysi ca l a nd ch~ical al t e r ations o f th e envi ro nment that
r eoult i n a tUAporary ~lance o f nutri e nt s and pl~;t l i ~e . This i~lance

quit e of ten re su l t s i n popul at i on . o f a l gs e t ha t gene r all y incre ao a t he tur 
b i d i t y o f th e wat ar . Thera ara re co rded ins ta nce s wher e t he r e su ltant a lgae
r eachad nvi""nce propo r t i ons and cau sed "", n damage to th a ra cnat io n and
aes thet ic va lu e s o f the impoundment tha n previo ualy ex i s t ed with t he roo t ed
veg e tati on . Des t ructio n of fi sh habitat i s ye t a noth er r euon to exercis e
knowledge abl e j udgmen t i n ~ i . tu rbin9 t he de lica te ba l ance of nat ur e which
exi.t. i n an aqua t i c ecol og ic a l .y.t@s .

Locat ion of Study Lake s :

1 . Gi f f ord Pi nchot
2 . Goul d .bo ro
l . Tobyhann a
4 . P~ised Land - l ower
5 . Pr"",i Sed Land - uppe r
6 . Lake J e a n ( Ric~e tts Gl en)
7 . Bl ack Mo. hannon

Obj ec t i ve . - to det e e. i ne ,

Loca ti on

Yor ~ County
Monroe ~ Wayn e Coun t i e .
Monr o.e " Wayn e coun ti es
Pike Count y
Pi ke Coun t y
Luze r ne Coun t y
Centr e Count y

IIc res

'"m
""m

'",~
'"

1. Spe ci e . compo.ition and d i .tr ibut ion of -.jo r roo ted a qu at i c pl an t s
and phytop l an kt on befor e an d aft er trea~nt o f l~e .

2 . Phy.i cal and chenical paramute r • • in c l ud i ng nutrient l eve l s . of
l a ~u before and a ft er t re atm e nt .

; . Evalu a te ef fect ivene • • o f t reatment i n co ntroll ing pro bl e= growt h.
4 . Pl a nt succe .. io n or i nva s io n i nto treat ed areas .

1 . Pr io r t o a c ti ve gro wing s ea so n to achi eve obj ec ti ve 2 .
2. l.., ed i at el y pr ior t o t r eeboe nt to achi eve obj ect i ve l.
; . La~e wi ll be visi ted on or abou t th e da y fo l l owi ng tr ea boe nt a nd

on or &bout t he 7th . 14th . 28th . a nd 90t h da y foll~ing t r oa tment
to ach i eve objec ti ve s 2. 3 and 4 .
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lAKES TREATED BY~ I\PPLlCA T'ORS

Yur ~ . U. k.. !le r .. TuUed Herl>ldd u Total COU

""
, ". ._, 8 , ':100.00

""'Un ! _ --,
1969 , ... Di qua t 11.1 9 1 . 83--,,,-

~-P<>U..i ... EJ>I5<>thoo l
2. 4- D

1970 • ... Dlquo. t 1'1 ,6r.O .80
Po tu s.l _ >:tI<Sotllal
1lyd=Ux>1 47
lIqu.a-vu--,,,-2 . 4 -0

~~, " 1.2 11 $6 5 , lSl l. 63

.Il....-aq . eo.t Pe r Acr e ,-- (3) year puiod ' 55} .))

1970 5

1')71 H

'"
IMr blc: 1d .

COppe r Su lt .U
I!ydrothol H._,
Po UUllD En<I<>thlIl

Diqua t
Aqua thDl Pl u5
AqUa_ v ..

JlquathD l It
2. 4- 0
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REMOVAL OF RHiZOCLONIUM FROM A POND AND lIS RELATIONSHIP

TO DIS SO LVED NU TRIENTS

A . r ek et e , D. Ri emer ,
,

and H . Motte

Abstrac t . Rh lzoc lonl um was rak ed fro m a small pon d 4 ti mes i n o ne grow
Ing s ee sen a nd Its dry we ight and N and P con tents determine d. The dry
wel Qht y ie ld was 4115 lb f A. The ran <,l" o f N was 3 .5 4 to 3 .87% . The
ran<;l" o f P wa s 0.1 4 t o 0. 17%. The total amoun t o f Nan d P remov ed
fro m the pond In a l<;lae tis sue was fa ' \lrea ter than tha t found dis so lved
In th e pond ..l Imy on e time.

INTRO DU C TION

Dur in g t ho cours O of prepa rin g a small po nd for anot he r ex pe ri ment.
It becam e nec essary to remov e laT"" amounts of Rhlzocl onlum from t ha t
pond by hand . Certain data reg ard ing th e Rhizoclo nillm and water
chemistry were 9"th ered at that tim e a nd t hes e dill " Mv e made It possibl e
t o dr aw some concl usIOns concern ing the growt h of this fIIl1men1Ous a lg a
an d the <'!ffee ts of its remov er on d i s so lved Na nd P . The se conc lusions
lire pertinent t o t he problem of meclillniclll re movlli o f IIquaUc vegetlltlon
and It s resultllnt eff ects .

The pond is a man mllde . earth bo ttomed bod y of water havin g a
sur face a re a o f . 01 acres lin d a volum e of .11 5 acr e ft . It is s even
ye a rs o ld and t he wllt er sourc e i s pr l mllr il y grou nd water w ith some run
o ff from II wa tershed of le s s t han . 02 ac re s wh ic h is grass ed a nd

unfertlllzed.

AIg lle was remo ved by hand-ra~ in(l 4 tim e s dur in g the gm .....ng sellson .
No dlIta we re colle cted from the flrs t raking bec aus e t hi s stu dy waS
only Inci dentlll to t he ma in re s earch objective. At t he tim e of all sub
s eq uent raklngs . a lga e waS plt ed on the sho re lind p ermitted to deain
fOf s ev e ral day s a fter which tol a l gr een we l'Oht was reco rd ed . At th e same
time sub- sampl es wer e tlIk en fo r moi st u re , nltroyen , an d phosphorus
de t e rmi na t io n s . From t hi s dat a dry w eight y iel d s wer e ca lcul at ed.

Wa ter sa mples wer e colle cted pe riod ica ll y d ur ing th e 'Orow ing
.e a son . N itrate a nd a mmonia ni tr oge n and orth o -phosphate phosphorus
wer e d et er min ed by stenderd methods in fllte red a li quo t s of th e
sa mpl es .

1 Rese arch Int e rn and Asso ciate Rese arch Pro fe s s ors , Dep<lrl ment of
Soils a nd Crop s . Rutgers Un iv ersit y , New Bruns w ick . N . J. 0 8903.
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RESU LTS

The dry · w e lQht y i el d s of Rhi zoc:lon lum ar e pr.u ent ed In TGbi e I.
From vl aua l obs crvlUlo n of t he firs t rakln ..., Jncl udl no pe r c ent co ver
o f t he po nd lind t he bul k of mlltl!TL!l1 ,em o ved . It wei e s tl ID1lt od t hat t he
firs t ,a kin,;! we a slm lla r in yi el d to the s eco nd rllld n'1 and thus Ide ntic al
value s hav e been " led for ee ch .

Table 1 . Dry We1911t 01 Algoa" RelllOVed

Da l e
16 June
16 ruly
28 July
16 Au....
Tot lll

' e s tl mat ed

no 
n"
"as
".

Ib /A
1571"
1,511

'""313
4 115

IlI/Age Ft .
62S'
sae

"".l.iL
1644

th e re s ulU of the n1tl'09en lind pho sphoru s "lWIly..". o f th e 81g.ae ore
peesented In T" b le 2 .

Tab l" 2 . Nand P Cont en t . of Rhl r.QC!onlum.

""'-
16 June
16 Jul y
28 July
16 Aug.

' u tl mated

-"'-3 .87 *
3 .8 7
3 .83
U ,

-"--. 17 •

."."

."

Total lbs . r,~ved

-lL
4. 26 '
4.2 6
1.6 1......

11.08

,
. 181·
. 187
. 071
. 036
.4 81

Tile resul U of the nitr ate . lIffimonlll . e na phospho rus "nllly" es on the
wat e r . e mpl e . e re prt! s e nt ed In tabl e 3



TlIble 3 . Dis s ol ved N lind P In t he Pond WlIter (ppm)

n e te N03 - N NHJ -N P04-P

23 May U 0 .8 6 ."'7 June .., '.6 ."'
'" harves t 16 June

23 Jun a 0 . 81 0 . 80 ."'13 July 0 .0 8 0. 86 .02

''''' hlIrves t 16 July
27 N ly 0 . 02 0 .15 ."

'''' hlIrv e st 28 July
3 Aug . 0 .03 0 .73 ."10 Aug . 0. 03 0 .44 .02

'" ha rve st 16 Aug.
17 AU9. 0. 04 0 . 34 . 00
24 AU9. 0. 04 1. 00 . 02
31 Auq. o. OJ 1.14 ."1 Sept. 0.01 ." . 00

DISC USSION

Sev er al pert ine nt fllc tl lire evident fro m t he a bo ve t ab les . · It Ciln be
seen fro m Tabl a I th ilt ra t h.... li1rlle d ry-w elllht y iel d s o f fil ame nto us 1I11111C
can b. ob tai ned from pond s of t hi s oa t um. 'nI e es u"", te d yie ld ot
approxima t el y 4000 pound. per .. ere I. low, however , comPll rlld to y ie ld .
o f llpproxilDllte ly 12 .00 0 pound. dry ll\llner per .. ere for fert ll lEed com.
n . a lllOunt o f nl tJo!l en removed . howe ver I. 'ilJMter t hll n t lla t In t he ebc v.....
qn:>Und portio n o f .. 100 bu/ A co m cro p . It is concei vabl e thllt hlqher
a lqa . yi elds mlqht have been obtained if rllklnq . hlId be en more freque nt,
enoo uraq lnq fllster reg mwth .

The ..mount o f n it rog en " nd pho s phorus re moved fro m th e pond In t he
tt s eue o f th e " lll"e Is ,,110 o f 1nt er es t. Alto qet her Il pound s o f nlt roqen
war e rem oved . Thi s IJ pound s repre s ent • • li qhtl y more t h" n 23 ppm N In
the volume of water contained i n t he pond . At no ti me did the soluble
n ltroqen coace erreuon In t he pond ...ater eV'l!n llPiX'OIIch th l. value . 'nI .
hig!hes t le veJ ever Iecorded wa s on th e .econd sa mpli nq da t. when tota l
N03-N plus NH3-N ...... 4.1 ppm. Th.lt Indica t es a continual additi on
o f n ltJo!le n to th e WlIl. from bott om sediment s . ..mmonIa In raln _ te.-
or nl tJo!l en fl>clllJon .

In t he case of pho s phoru s , il toUlI of . 48 pounds were remov ed
1n t he tiss ue of th e a lgae. Thi s re pre s ent s .lIq htl Y ov er I ppm P In t he
tot a l w" t er volume of t he pon d . whic h 1& much h lqhe r t hlln t ho leve ls



u.

lle:tlUlllV reco rded In the wat e r at any 'lIven ti me . The h1'l hest level
ree:orded wa s O.Q.4 ppm on ful y 27 . As with nitrog en, thl, In<Uclile. II
continual add ition o f lJOl"ble P t o t he wa ter . problIbly fro ID bottom .. 0<11
menu .

Reqmwtb 0 1 RbI&OCJonlum con tinued t hrou g hout th e ,,_son but the
ni le of r~ became .l ow.... efter each raking. The Ieqrowth after the
fourt h rat tnll rnu lted In len than a 10"" cover of the pond . this
reduced revrowth may ha\lll been due to t he distinct downw a rd tr end of
dluo lved nlt roq en In th e Willer as t ile InBon pro<;Ireu ed a nd II!OIlIl
was removed.

CO NCLUSIONS

The prl l11llry conc lus i ons to be drawn fro m t hi s datil. lin! :

I . Lllro e ll mounts of N and P clIn be removed from " pond by
harves ting 11111men tous "'191111.

2 . The effeet on d ls .., lved N and P ,",,1_ In th e """l ef may b.
sl~ht In rei lltlon to the IIl1Klunt removed due to a continuous
re su pply .

3. ConU n1l41 removal of the algae fIIlly alter th e co ndi tion of t he
pond .... IIvII only a 11.al.ll1!dalQOl,lfll of ..... m rt h wil l oocur.
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THE EFFECT OF THREE EXPERIME NTAL HERBICIDE S ON CO NTROL

O F CRABGRASS AND TURf GRASS SPEC IES BALANCE

V
R. E. Engel lind C . W . Buss ey-

Abs tr act

Three d ev e lopm enta l ch e rnICills . 2-t ert lobutyl - 4 - (2 , 4-d lchlo ro - S
IsopropyJo xp hen y l)-5- oxo-I, 3 .4- oxa dl .. zollne (RP 17(23 ) . N-~-butyl -4 

te rti ary buty 1- 2 •6- dl n ltroiln illn e (l\ - 820), and 2- me t hy lt h lo - 4- !so pro py lam100
6- l e(1 •butyla mlno- s- tr laz lne (GS 13( 38) . wer e app li ed for c rilbq ra s s (0 1\11Ulrt a
Ischa emum (Schre b .l a nd D. s angul Mlis L. ) contro l 10 a Kentu ck y b luegr ass
(Poa prat enslS L.) lawn turf on Apr ll 30 , 197 1. Sta nd ard her b Icide treatme nts
o f O.O-dl isopropy l phosp ho rod lthlo a le §.- est e r with N-( 2- mer c apto e th y l)
benze ne~ u lfon amlde (b ensu ltd e ) . di methy l t etra chl orot e rephtM lllt e (DCPA).
and 1-( 2- ,.,e th y lc yclohc x yll -3 -p he nyl ur ea (sld uro n) were us ed for com par i son .
All he rb ic id e tr eat me nts a ttai ned on e or mer e ra Ung s o f 90'% c rab gra s s con t rol
Or hl ...he r ex c ep t t he GS 13638 , wh ich wa s ap p ll ed a t 6 and 9 lb/ A from a
w p fom u la tl o n, Tur fgra s s po pul atio n co unts o f Ken tu cky b lu egr ass a nd red
fescue (Fes tu ca rubr a t. ) In ear ly Oc tobe r d id no t sh ow a ny st ati stic a lly
slg nWca nt di ffe rence s (0. 05) for c hemi cal tr ea tm en t s , No t urfgra ss Inlu ry
was ob serv ed from us e of the se ver a! he rbiCi d es .

Introd ucti on

Pree mergence c ra b<]rass contro l In t ur f has beco me an Inc rea Singl y
s uccess ful e nde avor be cause o f the ne w chemi ca ls d ev e lo ped In th e pa st
15 y ears . From t his e ra, N-bu tyl-N-e thyl-~ ,~,~-tr lfluoro - 2 , 6 -d l nl tro-.e

to lu id ine (ben e fin ) , b ens ullde , DC PA. and sl duro n c urren tly persIS t In
ap plled use . The su ccess of t hese che mi ca ls Over those us ed prev io usly
came from b et te r c rabg rass co ntrol wit h more s "fety to t he turf. Add ition a l
Improv ement s in e ff ic ie ncy " nd sa fe ty are co ntinued goal s in de velopin g
c hemi c als .

Previous l y , RP 17623 0, 2 , 3 , 4) m,s d emonstr at ed 900d cra hqra s s
control and o ffers saf e ty fe a tu res . In 197 1 A-820 a nd G S 1363 8 w er e
introd uced Into de vel o pmenta l s t udi e s at se ve r,, 1 D:pe riment StlIl1ons . The
purpose o f t hi s pap e r Is to re port cr ahq rass co ntro l and turlgra s s spec lss
reaction to the s e ch emicals for pre emerg enc e c rab<]rass co ntr ol on la w n
turf a t th e New Jers ey Agricultu ra l D:p er lme nt Stali on a t New Bruns w ic k,
New Jerse y .

Y Researc h Pro fe ssor o f Turfqrass Ma na geme nt a nd Res ea rch
Tec hnic ian, res pec tive ly, De pa rtme nt o f Solis and Crops , Rutge rs University ,
New Brun sw iCk , New Tency .
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Materia ls a nd Method s

The chem icals us ed for s tand ards wer e be ns ul!de, DC PA, a nd si d uron .
RP 17623, 1'1-820, an d GS 13636 we re us ed as experl me nUll chem icals.

The Jllw ngra s s t e s t slle was w ell -dra ined . The 8 -y ear -old turf wa s
predomin antly Kentuck y b luegr ass w ith a pprox ima t e ly 25% red fes cu e . In
prev io u s year s the si te had cr abQrau , and it wa S ov er se eded w it h c rabg ra ss
In ea rly Ap.-ll. The te s t had 3 repllcation s and w as o f rand omi zed block
d es ign . Th e te st plo ts w er e 3 ft by 20 ft wi t h chec k borde rs surroundi ng
each plot .

The gr anu lar treatmen ts we re made w ith II 3 ft dro p sp read er and II
COa pac k spray er was us ed w ith wat er as a carr ie r a t 40 QP" for spra y
a ppll ca tlo ns . All a pp l1c a tl o ns were mad e on Apr il 30, except for add it ion a l
tr eatmen ts of DePA and RP 17623 on May 24.

Cr a bgrass g erminated !n l ~te M~y ~nd ea r ly jl.Jne , b ut very dry we~ ther

In late jl.Jne and early 1uly d el ayed its dev elopm ent . On and off Irr lgallon
w as us ed for a 2-d ay per iod In mid-July . Excessive rainfall oc curred for
t h" rema Inder of the summe r. How eve r , c rabllra s s did not develop a s tr ong
domin ance ove r the turf grasses b ec ause of t he abu ooa ntl y ctoudy w eath er .

Crabg rass control was e s ti ma ted by two per so ns In lMe August and
averaged for Ind i Vid ual plo t reed ing s . Later eva lua tion was no t po ss ib le
bec aus e of In~dequ~te de v e lo pment of t he crabg ra ss w ith th e we at he r con
dl tl on s , The per c ent Kent uck y b lue l/ra ss and red fescu e In tre ated a nd
un tr eated plol s w ere determI ned In ea rl y Octo ber by usi ng t he po!nt qua drat
for 100 ld en tl flc ~ tl on s per plot .

Result s and DISCUSSion

Crabgrass co ntrol w~s a ppa rent on SOme plots In lat" July . All thr ee
standard herbi cid es s how ed good control for their be s l tr ea tment s , The
RP 17623 he rb ic id e at rat es o f 2, 3, and 4 Ib/ A In gr~nular formul ation
g av e aa, 92 , and 95% crabgrass contro l , w hic h w as equ ivalent t o th e be s t
tre atm ents wllh stand ard ma te ria ls (Tabl e I). Applic ation o f 2 Ib/A In
gran ul a r preparat!on, on M~y 24, appe~red less effec tive th~ n t he s ame
rate of treatm ent a ppll ed 2 5 d eys elll"l1er . The A- 820 her b ic ide ~ pplled at
3, 6 , and 9 Ib/A In gra n ula r formula tion g~ve 77 , 93, and 91% crabgr ass
co ntro l . The ec pre pa ra l10 n a pp li ed at 6 Ib/A gav a 16% less t ha n its
eqUiv alent a s a gr anul a r preparation . The GS 13638 pr epar ation a t rates
01 6 1'00 9 Ib/A g..ve 4a a nd 77 % crabgr a ss control. No t ur r Injury was
observed with any o f t h e ch emical s a s used , ThiS IS o f sp ect a l Inte re s t
fo r GS 136 38, t he tr iaz ine compound . In contrast, trl a z lnes s uch liS
a tr .. z in e or Simazl" e a re very destructiv e to coo l-sea son tu rll/rasses .



Kentuc ky bh.og ra •• - red fe scu e popu la tion coun ts wer e take n In "r ly
October crable 2). rour herblcld .... tre a ted piau ranked bel ow t !-. c:hec k
In red fe scu e cceteet , b!.ot the r values were not $lgnlf!Cllnt . t . 05.

Tabl. 1. C"'bl/rau oontrol In Kent l.lC:kybluogran
emerv e nc:e c:rabg rau herblc: ldea . 1911.
Jer $ey,

la wn turf frOlll pr e
New Brun sw lc:k, New

Rale, Cre bgreu
Chemlc:a l lb e .l.1 " · c:ontro l 00

DCPA " i a 80

" rz (May) "w, u sa

a lduron " " es
w, ra "" " sa

t>enaulld e " " 91

RP 17623 " z eo

"
, (May) "., , ..

,c a ",c • ss

A-920 ,C a rr
,c e sa
,c , si., s -e

GS 13638 w, s 48, rr

' All a ppll c:atlo n$ wer e mede on April 30 , 1911 exc e pt &ddiUona l appll c:e-
Ilona 01 DCP A a nd Jl;P 11623 on May 23 .
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Ta ble Z. Ken tuc ky b lu egrass a nd red fe s c u e co nte nt o f turfgra ss In
e a r ly Octo ber In p lots tre ated w it h pree "'er ge nce he rbi ci d es
In April 19 7 1.

Rate, Kent ucky '"Chem ic al Ib e . l.fA b lue gra ss (%) * fe sc ue (':W

checl: ss as
DCPA ia rr ao
!ld uron is as "be n s ul1d e io so '"RP 17623 • sa "A-SZO s " aa
G S 13 638 s ru ra

*F val ues "0> s!9 nlflcant at 0.05 .
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l:VAWATI OII Of PREEMERCEIfTCIlEMICALs

FORCRABGRASSCOWfROLIII 1911

ABSTRACT. Creeping re d f e. cue was ~re . us oept i bl e
to in jury t han Kent ucky bl uegra • • vhen t r eate d wi t h
ooe comaero l &l and a1x exper i ment al pr~rgence

or . ogr .... c ont r<>l chemical . . TO_31 kB va . t he out_
stand in g exper iment al Chemical b• • e4 on cra bgr aa .
con tr ol and t ur fg r •• • to l era nce . All oth er che=lcel .
var i ed i n degre e of cont r ol Or in j ury t o tur fgr~.e• .

I !fTRQOOCTI ON

Vevel of cont r ol and t urf gr. . . reopons . ar e th e m.j or cr ite rl ' in eva l ua_
tlon of pree~ergence cr abgra • • chemic al s . P" .t evid ence hae . novn t hat con
t r ol l eve l ofte n excee d. t ur t s r • •• t ol er a nce , cons eque ntly, deve l opment and
r ele • • e of • • fe r her bi ci de . i . • • • ential i f t h~ ar e t o be useful ~.gerl&l

toa l . . The obj ec t i ve . of th i s .tudy ver e to evaluate t he &ccept i b i l1ty of
.i x exper i ment al. and on e comcerc i al ohemioal f Or pr eemergenoe contro l on tvo
turfgr a • •• pe ci e• •

!'.A'l'Dl lALS A.1D ME:TI!ODS

Thl . re se arc h proj ect vas conduc t ed at t he Jo. eph Vale nt i ne Turfgr •• s
Re. ear ch Ce nte r . Penn.y lv an i a Sts t e Unl ver. l t y . The . oi l t ype v• • Hager . t own
. i l t l~ and t he t vo adJ a . ent tur f .rea' con.i . t ed of 8- ye. r _old .tan ds or •
' Del t a' . nd ' Newport ' Kentuoky bl uegr • • • (Faa prat.~i. L.) mix t ure , .nd
' Pennl . vn ' cr eep i ng r ed f e .o ue (Feetuca rubra L,). Tur f v• • malnt .i ned a t a
1 . 25-i noh he igh t or out , .n d r ec e ived .upple~e nt&l ir r i g. t i on t o avo i d any
pro longed dryi ng . Cr .b gr • •• , peo i e . c on. i .ted of DigitaPio i.oha~ . nd
D• •anguinotis, Mixed . eed l ot . ver e see ded in pre vio us ye. r s vi t h . uo, eque nt
na tur al r e. eeding prov i di ng t hi s p• • t ye. r '. s t . nd .

Pl ot s ve r e 3 x 25 r t wit h t vo r epl i cat i on. on ea oh t urf .pe ci e. . The
commer ci al and f i ve exp er iment al ohemic . l. ver e ap pl ie d on ~ay 5 , 19T1 . On
~~ 19 , 1911, t he exper iment va . expand ed ~ 'p ply i nS a not he r exper i~n t al

chemic .l a nd tv o ch eaieal s ~rev i ou. ly ap pli e d. Spr ay . ver e . ppl i ed v ith •
t vo_no. zl e bo~ ~t 35 psi and 05 sp ' , and dr y fo r:u l atio n. w!t h • 3_f oot dr op
. pr eQder . I_ di ate l y foll ovin g ap~l1cat, l on , .pp 1'Od"" t el;< l _i n~h of va t er
vas appl ied 0;< tr a vel i ng . ~rinkler • .

l As . ls t "" t PI'otes .o r , Pro f e.. or ...~d A.-od . te Pro feu or , re.~ecti vel l· , De ~art _
ment o f Agronomy, Pennsy l va nia St a t e Uni ver .lt y , Uni ver. i t y Pa rk , Pa .
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The commer c ia l chemi ca l appll e~ va . DCPA. Exper i~nt~. ver e 2_t ert io but r 1_

o- (2 ,4- dl chl oro-5-t sopyloxp henyl) _5-0xo_l ,3 .4-ox adi .zoli ne (RP-17623) ; NC-56 51
(unr eve&led ); 13390 (unr eveal ed ) ; 5- 1.186 (unrev eal ed) ; N_"econd .ry_butyl_~

te r ti ary- but yl-2, 6- dl n i t r oan l 1i ne (10_31 oB) ; 2-methy lt hlo-4 - 1sopro pylami no- 6
t ar t. but Yl amine- a_t r i az i ne (GS_13638).

I nlti~ ger~n.tlon vea ob . er ved May 20_22 , and ad d i t i on ~rgence vas
not ed J une 16- 18 , June 25-J uly 12 , and Jul y 25_29 . The maj or germinati on
period va. J une 18-29. Temperatur e was beli eved t o be t he main fac t or con
t r oll i ng ger=d net to n I n t hi . va r k e inc e mot . t ur e VSe never l imit ing . Above
no~ t empe r a t ur .. i n l et e ~ an d t br oU8hout J un e tr i gg er ed t he ~orlty or
or ..bgo..... ge l1ll1oa.t to Q no. arv ad . Ell.<:htr eBtment pl ot hed. en adja cent 3 x 25 tt
eontr ol pl ot for eompar at iv e purpo ses . Crabgr as s cont r ol, t ur f di sc ol or at i on,
and t hi nn i ng ve r e el t i mat ed by t wo or thr ee in di v i du&1. t hr oughout t he sea son .
Ch~i c al trea~ent r at el , er abgr LS' eontro l , and tu rf gr aa. r e. pon.e ar e . hOWD
In ta ble 1.

RESULTS

The DCPA appl i ea t i on. us ed a. . t andar ds r esul t ed i n eont rol and t ur f re
. pon. e s imi l ar to t hose re port ed over pa lt year s . Soce t hi nni ns was ob. er ved ,
but li~ited t o r ed fe.ou e . Sli ght l y be t t er cont ro l was obta ined fro m t he
wet t abl e powder t han t he gr~~ulsr f orcu l a t io n, however , oontrol was near com
pl et e from bot h.

The RP_11623 formul atio n wa. i neon. i. t ent , havi ng l i~lt ed cont rol,
30-50 J , on both hl uegra. s and fes eue at t he 1 and 2 Ib ra t e . Even I t t he 4 Ib
rat e , cont rol vari ed fro~ 65% on fescue t o 35% on bl uegr a ss . Red f eseue
appea r . to be ~uite . ens i t iv e to RP_11623 . Di l col ora t i on and t hi nni og
oce urre d a t t he low r at e. and at t he ~ Ib ra t e t he f es eue I t aod ua. t hinned by
as much sa 20%. Tempor ary dl . col or at ion a l. o occurr ed on t he bl uegr a • • at th e
~ I b r a te .

G3_l 3638 gr anular r e. ul ted i n only 10% cont r ol on bl uegra , " and 20% on
f el eue at t he hi gh r a t e . At t he two l over r at ea ~ini~ contro l usa ob . erv ed.
No di .oolor atio n or t hinn i ng of e i t he r t ur fgr a . 1 uas not ed . Highe r ra tes
shoul d he teste d In vi ... of t he ajl"par ent t ur f tol er ance.

5651 gave exce l le nt contro l at t he 12 Ib r a t e wi t hout cau. i ng i nj ury to
bl uegr • •• Or f e .c ue . The lower r at e usa l eos ef fec ti ve ui t h only moder ate
cont rOl , 55% on bl uegr a • • to 80%On fe .c ue, and no i nj ur y ocourred.

13930 wet t abl e powder usa non_ i nJ uri~ t o ei~~er tu r f , but t he hi ghest
r ate te s t ed ~ Ib , va . l i mit ed t o 20%cont r ol on blu egr a • • end 10% on fe.cue.
The t hr ee lowe~ ra t e' r es ult ed I n Inolgnlf i eant con t r ol. Higher r at eS . houl d
pos si b ly be t aated t o det ermin e contr ol at t he l i mi ts of t ur f t ole ran ce .

10-3 14B gr anular r asul t ed i n exc el l ent cont ro l (99%) at t he 8 I b r ate
bot h bl uegr aa . and f escue wit hout di sc olo r i ng or t hin nlo g ai t her opeci es ,
co~le t e contro l (98%) wa . al so obt a i ned at t he ~ and 6 l h r at es. Even at
2 I b r at e 10% cont r ol ua l oh. orve d on bl uegra" . end 90% on f escue . Thi .
exper i menta l Ua3 . uper i or to a l l oth er . t e.te d,
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S_l~T66 fo~ulat loo vas appl l~d on May 14 . Cont r ol va; exc ell ent and near

cocp l ete (99%) at t he 12 Ib Tat e . Hovav er , & a l i ght Chi oros!' of th e turf
occ urr ed on bot h bl uegr • •• and f e .c ue pr opor t ional t o re t e . At th e 4 l b. r et e
onl y very s l ight ch10eo. 1. occurr od. however , cont ro l ~ li mit ed t o 40- 55%.
The contro l at 8 1b was i nt ermed i a t e (15%) bet uee n t he lov an d high r at e for
bl uegr • •• , howeve r i t va' nea r ly compl ete (99 %) on fe . cue.

DCPA gr an ul a r appl i ed on May 14 res ulted 10 e 1mQst compl et e cont rol (99%),
however 20% t hi nni ng of fe . cue oc cur r ed . Blue gr~" ya ' rel at ively unaf fect ed.

RP-116 23 appll ed on May l b , cont r ol le d crab gr os o appro xi =ate 1r t he . am• • •
on May 5. Contr ol v• • l i mi t ed to 80- 85% . t th e high r a t e (4 10 ), wher e 20%
t hin ning of f . ' cue oc cur r ed . LoYer rate. vere l e • • ef t ect i ve . par t icularl y on
bl uegr a " .

~ ofte n oc curs , c r eepi ng r ed fe ocue va , fou nd t o be mor e 8e n8i t i ve t o
c~e~ic.l ~i.coloration en d t hinn i ng th en Kentuck y bl ue gr o,. . Injury fr oc .pray
tr ea tment . wee evi dent Vl th in 10 dey. of appl i ca t i on , hovev er, gro nuLar mat er ial
i njury va. not nlveY8 app~ent wit hi n . mont h. No c r eb gr a .a ' pec i e. X chemical
int er~tio n, vere ohserve~ . Contr Ol from mat er i a l . appl i ed on both Mey 5 an d
14 ~i d not r ev eal any di f f er ence s re8 ult i ng rro~ de te of eppl i ca t i on .

Creeping r ed fe.cu e va. f ound t o be mor e SU8c ept i ble to i njury t han
Kent ucky bl uegr a ss vhen t re et ed vi th one cOEmer c i al and si x exp e rl ~ental

pre~ergence crebgr •• • che~ic el" .

Ne ar compl ete c ontro l of cre hg r • • • we. foun d tor DCPA, ~owcver , 20%
t hi nni ng of f eocue r e8ul ted vhen th e granular for~letion ~8 u. ed . Only 10%
t hinn i ng vas noted t or t he . pr ay fo~let l on whi l e con t r ol vae near perfect .

,0-3 148 was th e out . t and i ng expe ri ment s l wi th near compl et e contr ol en d
00 t urf i nj Ury et B lb . The 4 end 6 Ib ra t e o re 8ul t e d i n exce l l ent co ntr ol
(98 %), . 1' 0 vi t hout in JUry t o t urf. S-1 ~,86 r an ked .e cond best prov i~i ng

exc el l ent cont ro l (gg%) at t he 12 I n r at e , however , a cb loro.i . on both
hl ue gra ss and f esc ue r esu l t ed . 5651 at t ne nigh r a t e (12 lb ) prov ided 98%
cont ro l on both tur f spee ; es wi tho ut c ous ing injury t o t urf . GS_13638,
1,62 3, and 13930 experi~nt.1 8 r .t ed appr ec i ably l over due to poor cr abgr a . s
con t ro l an d/ or t ur f gr as . i nj Ury .
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coloratl o ll. aD4 JlIJu....,.to Kentuc:.I<.Tb1ueU." atI4 "rf'<tPlllC "" r •• .,...
t ur f. App11.-d. I4aJ' 5 aDd 1'. 191 1 . Uaha ra 1t r Park , h..
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IIaJ' 5 . 1911

10- 31' 8 2 . 3" II , to so 0 0

• se se 0 0
6 se " 0 0
e ss- ". 0 0

11623 g n , • ac " 0 ", " sc 0 ,
• " es 0 ao

~51 20J v 8 " ec 0 0
i a se se 0 0

0513638 2 .5S Ii a , ., 0 0

• , , 0 0
6 ic " 0 0

139)0 SOS v 0 . ' i c " 0 0

• " " 0 0, ., rc 0 0

• " re 0 0

DCPA 75 v " ss- ". 0 "DCPA 6. 1 ' g rc " " 0 "
~y 19 . 1911 Application

5-1'186 50S" • ss " o· o·
8 T5 " o· o·

aa " " o· o·
11623 2J g • " " 0 ,

a " so 0 ,
• " eo 0 so

DCPA 6 . 110 II ro ". ss 0 eo

•ClIlorod . not .... 10<:..... 1111:v it h ra t e _ blUllUU a .en _"" " " pU bl e ,,~

r.. e... .
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Ab. t r . et, Izp.~t.ent . v.~ [aDduc t . " 1n l avn- t ". <uTf, t • • • t o ~. l~t.

berb icId. . for pr l e.e rs ' " t ODt rol of <[_ha r • • • • Q4 , oo• • , r ... eDd to
".U ' ... I .... U ""if rn u i .. the He""d ,ell "",, 14 , 1...... h b no ..,. . "" t rol
o f CU~["" Itt ..,.! ", c ub' t rot vu olltlt..<l h '_ ""eda_, .......
f h, " ..... 11"- . llCPA. Illtu lh. sl. ..-. u na t o l , ut -e.. ... n . ...... "'"
f ... I_I _ r .n. I I llI • 10-820 , JIC-)6 n . lP -176H , _ S_I""' . 100 1._
.. l tI. 05-532 1 , IMC· 39SO . .... 0 - 139)0 "' n d l l cDo,trl. iDl .. b U . CS·U 6 1l1 d .
f ..r . bee a . u" 1. ~l f . at • • of ban da..e , "" . .. l lde . DCPA,tr - l l ' 23 and ' I r b.. •
t o l I n th . nc ond ,.u[ p I O'III"I " u t l ll an . c re bl nll . ODt roL Onl ,. h i e
con t r o l v u p r ov i de d by bl nl H n , dt I_I 1ft, . i du r on ond MC-~'5 1. Of UI.
tl" hu b td de l tu . ed for I <>o•• ,n ll . ,00<1to u cd l n. cont r ol VU p ro 
duud b1 " l n ol ln , U -11 623. ' I rbu t ol , no! trl -c.. -u .. ... . ..

CU~,u" ( Di s n . r i . 1. c","_ (5d . ....l>. ) _I . ) i .. t,. rf ...... .~. h
•• hub .. l)' c .... <roll . d 10)' ,~rzetl < borbid du (1.2 .4 ) . Alt """ p ' he n
. .... _rei . <uh l. • • • 1l .~ 1 001 __ n-.. u t lo. r b ici .... . ....
.... I • •• • d • • c ll ,.. r. 0..- of . he <" d i ... r epor ' ''' i .. ' .. i . , .,e r t,, -
• • • d . 08<1 .. ev e r .... . i . l . 1 tt-.p . t o f i .. d c .... i • • I • • h.o r •
• If. c tho ... nd leu phy.otoxl c. " • • co lld 'It " d,. . t o conU ... u r U . r r ep o. ..
(3). I n.e . '! I •• • d t he e f f .ct o f u .l n, h. l f the .-ou n . o f che- i • • 1 t o co n tr o l
.n~,.......h . n,o ftd yu •. If . "" , ud " l • • hn l .. 1 r uid u.. 111 '" rf , ..
• r • • • cou l d be • • due. d. 1 h•• h i rd •• "d )' • •• i"" . he . b ic tde IUI -
. ... f e . p re_ ' I. '" coa tr ol o f ' ...... ' r .. . ( 11... . i .. . l " d l ca (L . ) ce. rt ".)
111 ... rf ... . .. . I ...... cen . )'U ' •• "t. _ ." t.... l>ee_ ... .... p ...... h ... . 001
.~I.~ i • •• I . I t M . bee. d l f f i c . l . ' '1c..... rol . DeI• • • • 1•• v i th
__ . ... de . d MAid "'. u_ ben di.." o l,, 'l.B3 ( 2) .

Th. tv o c • • ~,• • • • • 'udi • • we• • 1. 1t i • • • d 'I' t he l. I . " • • i c" I ' u r . 1
I >q>U 1alen ' s .n i on i n 1911. The t"rf v .. u • • bl1 . h. d in . h . h ll o f
1966 . nd con. Uft.d l ed f u cue ( f u . uc. m!!. L . ) . nd ke n . uck), bl u• • • u .
e'", p l . L. ) . I ' • • • ,,' '' '. ine d • • ~'iQCh "'" ' lbt . I'h • •• kl ,
~iUJ ' The • • •• c .... u ln . d c • • bl ' ••• • ..- d f. c. ... .. .. 1 . '.nd• •ad f ro.
b~ckut d IUJ . Wne. vu ..., 11. d d" ri ,. <.. . 'u ' '0 _ QC.. .... i .... -
.1 o f 10 nd' 0 ." r' d p • .

I C..... r lb " .I .... 110 . 1419 • " l r ic u lt ... . 1 bpe r t-<o . 5 • • <1_.U ... et oa . l . I.

2 " • • 1. .. .. . 'rof ••• O', o.p.r ... .. . o f 1'1. 0' . ..d 5011 It l ene • •
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Granul ar h.r b i c i d. ~te.i.l . wer e .ppli.d b~ hond, e nd . pr . y. we. '

' , p H ed at 272 gpo wit h . p< .... ur e .pur n . d j u . U-d to 30 p . 1. Thes e .. e n
. p p li e d t o plot. me as u ri n g 4 x 5 f t in t h t U rond _tud . ""'P lot. blocks .
~ .. lnlm UMof " V'n untre e t ed plot . ~t. Inclu ded in • • ch bloc k .

The her bi c i de ., f"-.u l e'i" ,,. , end pound. of •• tiv. Ing re di ent per
'en " •• el in t u t ~" . I , "~.luotion of ne.- .h .... i. d . , .. e re . n""" In
T.bl . 1. The t rUt_ nU were ' , p U . d on "pttl 28t h e nd 30<1> " it h th.
u . ' po l o n o f S- 14 786 >/bi ch " u 'ppli .d on fl ' Y 13 . I n t eot No . 2, " t he
. f f. ct h .n u . of b .H rotu o f rh ....1c .h for c ontroll ing c r. b gro .. in
the seco nd yur , " th e tun _nt . ue . h ",, " \n Tob l . 2. The d... l h ond
resu lt. f r"", fu ll ""eo in th. tiro t yeu (1970) " e u " n" n ee d i n •
proul nu . p .p .r (3 ). On Kay 10, 19 71 , re .OM n" " M . ... d. to lulU of the
H " of cn tain p l ot . . Th, y . ..eei v..d .. Hh ..r h.lf-rnu or no eh.... le.1 . t
01 1.

VI. ~. I •• t~t • • at t~r fgr• • • Inj ur y wer " ~d• .a n t hl y th ro ugh
S..pt ....ber. The . c a le u.ed .... 0 t o 10 , .. it h 0 tndlcotlng no i nJut y In
cODParla on .. I th ch..ck plat o . nd 10 , br own or dud t urf. C.. bg.. .. atnud
to ....er ge .b".,t Ju ne 1 .n d r u che d ~6" by J une 23 . £8 tl ... t ... of c ... bgr ...
cov e r In uch pl ot .... r e ... d. 10 e.r l y Sep t..,be r . Percent eon ttol " ..
de t ermln ..d by c omp.rl ng t t e.t e d to untr eo t e d p lot a .

The gooaegr e aa cont ro l a t udy , t . a t No . J , " •• Inltl.te d on t he aeve nt h
f'i"" y of t he Quldne. ae t t Country Club In Nor th Kl nga t own, R. I . on Hoy
5, 1971 . The t urf " .. a ...Ixt ..r e of Kent ..cky blu .g a nd a nnu. l bl ..eg.....
(~~ L.) . Netb i e l de . ..e r e 'pplled , I n t he nner deac rlb ed for t he
erab Bra • • t • • t. , to plat. ~a.ur1ng 5 x 5 f t i n four r. ndomlze d c ompl e te
bloc ka . Ther e ..e re "' 0 ..ncr e. t ed ploc a In e. ch bloc k . Th.. h.r bl cld ..a ,
fo...... l .t1 on. and r.te . uaed ar e . hewn In T.b le J . Bat~ce. o f goo. eg r . a.
cov. r and bar. expoa ..d .0U ( ln dlcot10n of t urf gr .. . Injo..,.) we..... de In
e. ch plot on Sept ....ber 21 . Per cen t Boo.e gr • • a cODtro l 01" deeerm i ned by
enap. rl ng cr ... t. d to un tr •• t. d plo t • •

Re.u l t. and Ol .c ... . lon

Te o. No. 1 - - Bv. l ... cl on of new h..rb l c l de a

the e f feetl v" "'a . of new ch.... lc . l . for pre«me rg en t c oncrol of c ra b-
gr •• • ' re .hown In T.bl e 1 . The . l ght . t .n d.rd ... te ri.l ., b.n done , b..ne f l n .
bua ..lt d.. , DCPA, nH .. lIn , .l d..r 01l, t e r b"t ot .n d tt l· c ol cl ..... .. .. eno t e, pr o
duced exce l l e nt control ( ~O-l~) .. I th only . l i ght In j ury t o t he turfgt e • •
( 1" .. t h... 2 .0 ).

Of che el ghc newer ... ced .lo tu ud, tour p rOVi ded good (80 -69.. ) t o
exce l le nt cont r ol .. Ith b.. t . l fgh t l nJ....,. t o th .. tur fgt... . The . e ..ere
,\ -8 20 . t t ho 2 . nd 4 l b r .t .. , NC - 56 ~ 1 a t t h.. 8 . nd 10 Ib r . t . , Rp· 1762J
.t th e 2 l b t ..te , . nd S-1 4786 .t t he 8 .n d 12 tb r. ce . HI8her t . t e. of
A-820 . nd 1U'-17 623 "u . ed Inj u..,. chl dly co fu eue , .. t h th .n bl ue gn .. ,
..h ll ... Ith NC-56S1 t h.. injur y .... pru.a rily cO blue gr .

Of t he remaini ng four new t e r l al. , th r ee f . ll e d to pra vl d" good
coo tra l .. I t hou t "u dn g mod In jur y t o turlgr .. . (2.0 to 3. 9). TIl....
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ve~ DS-~J28 . ~·J'50 end 0-13930 . The rem. in ln g chemic al , GS-i3 638, seve
~o .o~ thon 684 cont rol bot oi nce , oJo. , to t he t orf ..e . ol l Sh<, it ohoul d
b. lnva .t lg a ted at h i gher t ot e • .

Tea t Mo, 2 - - 8f f ec t of half tI t • • 10 o.c ond y.ar

Tb e « . ...1 ' . h .. I\.oit u t e , 'ppl1ed to pl o t . . ....ote d th e p ....vi ou . yea.
ot f ull UtU Ue p r uented in r. b le 2 . 110l1li o f 'h e herbic id e. prGd uted
..o re t he .. ol1 sb. i nju ry to t he t u rfgn .. but pl o u tr ea u d wit h Rl'-17 62l
o" ""a d . .... due tlOll in f • • cue . Contr o l of tu bS." . wOO Ie .. t h I n 4 11. on
p l o u thot " e .... no t re-t un ed the 1O."" d yu r ln dlt nl1\3 th n r Ui duu
" e.... i na ..ff ielen t fo r co nt r ol. Conoide rl ng t he euld enc e thot _ ot .c.l d... .
Sove eome contr ol ... d on tile Inc . ... . . 1n control " hen ha lf u ru weu
app l i ed to pl o t e t he. had been prev i n..,I)' t r e. t ed , re t he . th on unt rea te d.
' b .... 11 ind l tH t on thot h ndo" e , be n.u lide, RP-11623, . "d p" .. ib ly t e r but ,,1
hove re . iduol .c ti vi t y. The. e fou r .. t e ri. l •• nd DCP~ provided exe.l lo"t
eUb gu u eOlOtrol f ..coo""If rU e. i" t he oeeo nd ye H . Fdr eo"t ro l (10-79't)
w" prov id ed by be" .f i", " 1t t .l in , . 1duro " o"d HC- 5651. Booed "" t he d. t .
in th 1. rep"rt . " d t he previ ou. r epor t (3) good e r .b gr • • • eo"t ro l . i gb t be
o%peet ed from h. l f t .te . of b. " done , be n. ul i de ond DCpAi" t ho . e" ""d yeo .. .

r .bIe 2 . l'e r eo " t et.bgr ... con t tol ..Sept.,. bu f r om pr ee .. r ge nt hot b i c1 deo
opp He d • t holf rat e. in the 'p r, "g of tile oee ""d ye. r.

h ree "t seesn.. control - 1'J11
P,,1l r u o 1970 K"" e 1970

~" ~"
P" rm- ~u N""o r at. u te

Hetbie ido "I.d"" ,.. Ib ai / A 1971 1971 1971

bond. ne (ve...,,) ic " " " se
ben oU" (gu,, ) '-' , ,

" "l>e... " Ude (e l o,.) 12.5 rc sc " "~. (gr .,,) , ic U " "" i t u U" (d .,. ) z , ,
" n

ai d" ron (e"b) 4.5 7 ra " " "te rb" tol (v .... ) , rc zi ss as
IlC-5H l ''''' zc • u " ai
lU'-17623 (gn,, ) a ,

" " ai •
c nbgn .. pl ou • 81'tcov e... i " e"oc k

o re ducti "" i " fe.""e

Al t b"ugh . _ " . r hiei "" o 'p plied It ho lf ute. 1n untreated pl " t .
p r ovi d.d good "r ' von e xce l l e nt cr. bg.... . . contcol th i . r . t e . hnul d not be
co". i dere d . " f f 1c i . " t for go" or. 1 " • •. All he rbici de . pr ovide d b.tt er
con trol ..hen ."H e d It full n u o ( .ee r . hl . I ) . \l.d tho p. r io d bot woe"
h. ...bi c i d. opplic. ti"" . " d 96't e r' bgr o• • ~rgene . b•• n gr eot e .. th .n . i x
w"k . I• •• r 'v or . b le e ""t ..,,1 . i ght ho e%poctod , o., .ci. ll y from h. rb icid e.
wi th . ho...t re aidu ol . c t i v ity .
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Ta ,. PO. 3 u Coo!u r ... ~ .... trol

The ~.. 1. r . bl . ) ,~ ~t . 1. of t he tl. ~~ttld.. ev.l~t.~

...... 1.. .." 1... <loa.. SOl c .... trol o f JP><>ulnu. n.. .... .. ri. h _ n
wl>d.ll••• be_fl. , ..... "IU • • OCr.+., a14u ...... 1M lIC· S6~t. '"'" UU h
rabl e I b>dlutu . IM. 'H1 _re _ .... d r . COI.... 111. .... . ....111... tr ',,&un
.h.- .. COO8"&r. ... Of tIM r _ Lal ,,& ( ClU. IMrb l t lde. , I_ <"" tr ol ....
, ..... tcle. 10,. u z1Ncol aDol qed l, . ...... t ro l by d t ..aU" . 11'- 116023 .IId
trl~-'1"'DOt.. There 1. ae.. IIMII. e cl .... l .._ the . " t~ t• • of <loa
p.~.at N re l ot i <loa. t~ Dlc ..,11 0, .a rbut ol aDd U-11 623 .~c..•••
• a" •• • l 'ju ry .,1'1..... . . . fb i . evl d.oca 1. ROt t oocl~lv- al oea
(1) 1. t he " d , 10' . , . 00 , ha_ t oYer 1 .0 11 .
( I. t he 'p r 1ol •• ur f .0.0 ..... . DO' ca.ple . e) aDd (2) noaa of t he pl o. a
"I thou t 500 howe. t o.p l e . e t urf to¥O C.

rable J . Par t e" •• 00 cODer . l ao4 ba..a l ol l •• ttDot • • In Sap' '' '' I ..
( ...,.. p"_c aUt lIe .Hel d. , ,,..... ot . 'p ,Ue . 10 Apd l 1971.

P. r eant
Po.. ' b" I",,· el u u Per e. ne

H.r bl elde ~ lo t l_ ,.. Ib H /A e"" t ro t ..""_ M (.....) " " .. "b<I.. fl..D. (ct ., ) ,., ,
"

,
_ . " ll d. (c h, ) 12 . 5 ie ~ •0'" fl u a) ,

" "
,

H U d l .. (ct ., ) , ,
~ "H"~""" (t ob) • •51 U " •t. rllooto l eM.. ) ,

" ~ "t r l -c. ....... e... t . (I n ..) .. ". ,,.
"1IC-56st "'" " • " ..

IF·!1U 3 (1 1''') , • ,,.
"cker b ,

'''''"'Il r .. . <- < 1.. c llecll ,l oU· .n
1rtu r•• ~... Cl t",

1 . Du1ch, J . K• • nd D. V. lI.dd l ..,;t "" . 1971. I v. lu . U .... of eXp.rt..&nt.1
. nd c~rcl.1 pr . ... rle nc. c r.b l r" " . t hea lc " l . l or t urf . ' r oc .
NOr th . " . t If. "d Sel . Soc . 25: 97 -101 .

2 . 1..,;. 1, Jr.. I. and K. J . Mc:Ve1p . 1911. Cn bl r... . ..d S"""' lu .. coot r ..1
wl t h ' &Vera l p .. ... r l ... c. h. rb lcid" .. pr oc . Korth .. " t W". d Sel .
Soc. 25 :103-1 011.

,. J "lae h1U, J . A. 1910 .
.e~lea 1.. turf l r" ' .
Z. :n'·386 .

, ...... p.."t eae r s.ftC. chealc" } cr .ba r • • • coot r ..l
1964-69 . ' roc . Kor th."a t Wead Ooot. Ooof .

•. trou ..... , I. C. "nd J . A. J" .. clol t . . 1"1. ly"l~tl.... of cha. fc . l.
f or cr • • r... COOt ... t ta tu r fl r .. " • 1970 . 'roc. Kor .... .. If.. d SCi.
$0<: . ZS: tl - U .
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Appendh

II l i l t of th& ch~ic. l . ul ed I nd t he compln y l uppl yi ng th~.

Herbicide seeea lIubicU c Compo"y

A-82 0
-"~

NC- S6S1 n lnn .

boodlne Ve ll i eo l nit<dl n Shd t

budio In l nc o 0- 13930 Ch evron

ben luHde St . u ff er RP-17623 RIIodh

=. llhlaOlld Shi llro<:k 5- 1478<> Cult

00 -5328 1111""," d Shamr oc k oldu r "n DuPont (Ro<:U1nd)

GS-13638 Ge i gy t etbu tn l IIercu l u

U1S- 39 50 In te ..... et" ... l Mi ne r d ' ttl """ -I ne"" t e IUIndh
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SUMI'IARYOf nRf01\!IA1lC~ OF 1.- 820 0 11ORJWlEIlt AL TURPGRASSES

In t roduction

The pot encial of /l_.acondary _butyl_4_t er tia ry .b ut yl _2,6_di nitroanili ne
(A-820) for pro emerg enco contro t of cra bgra • • (Olg i t .ria .pp .) bec ame evid eot
earty in It. !nveottgaHon . The c","pound, dlocov ered . nd f ie l d teared fo r
v ar i on . pur po. e a by Amche.. Pro duct . , Inc. , re . ear ch per .o nnel , ha. pecforme d
ve i l • • • pree.er gonce he rhicid e and 10 t ot er ot ed . ot i.focto rily by ocnament ol
t ur fgr a • •eo . Re.ult. of t ea t pro gram. fr om 1969 t hr ough 1971 have confi rmed
. he I nI.I a l f i nd i ng. , and a petition for l abe l r . gI • • r ocio n vo o . ubmitt ed to
IPA in October , 1971.

The f ir .t f orau i ot i on u. ed (amchem 69-41 , a 2 Ib/g.1 ~I.ifioble II~uId)

pr oduced good cr .b gra . o cont rol bu' in ju r ed t ur fgra aa obje ct ionab l y . Ourin g
the 1970 f l . ld t rlela amcbes 70- 2S, an impr oved liqu id fo .-u le cion, and A. chem
70_123 , • 4 ~ v.rmiculite gt Onul or fo.-ulocl on , ver . u •• d . Thoae r eta i ned th e
e~cellonc cr . bgr .a. cont ro l prop er tie s whi l e prov i ding. three - fold •• f et y
f ' c t or ovar amchem 69- 4 1. The r a t e of 4 t o 6 Ib/A e . t ab l i . hed eaclier
conti nued t o . ppea r r . aaonabi e io gre . nhou. a . nd l i.ited fi eld t e . t .. Normai
germi nat i on of turfgra o•• o l eeded t he fall a f ce r . pr l ng . ppl l ca t i on appea re d
pro bab le .

Ru u l " in the 1970 cu c program In di coced chat t be rate needed for coot
. ea onn cur fgro • • r . gIon. i . 4 IbIA , and 6 Ib/a fo t thoae of v .rm · . eo.o n
gr oa. e. . lnc our 'g ad by continu ed ev i dence of . d. qua te cur f gra • • t ol • • • nc . ,
1971 te.c pcograma wero pl onn.d to provide fur t he r daca needed for label
reghtra.inn . Amch... 10-]14 -5, a 2.n . v..... icu U ce gn nular fotlllulotion du igned
t o provide adaquat . volumo for good coverag e when uaod in at and. r d apre oder. ,
v .. de ce rmIn.d u t he .,o .t . u i U ble fO .... , . od v.. und in .00< of t he 1971 fi el d
t da h .

The 1971 t . at progr ... pr ovid ed r e .pool e In formatIon for cool - .nd ~. no

• • • •00 curf ar • • • opecl e . t ol. r once , rate . needed for cr.bgr • • • control In
diff erin g r.glon o , . nd con trol o f . ddi ci ona l annua l veed gro • ••• ~hi ch

occ. aio nal l y bec ODe l awn pro bl ema . Blt IU•• of th e &ceote r import onc. of cr ab
gr • • • in the Nor t he • • t . nd !lOrth Ceotrol pot t of t he Uni ta d St .t eo, ~re ceOcl
ve re e . t . bl i . hed tb ere. The Sout h and South~.c ve . e t epr e lented . u f f i c i . nt l y
t o confl .. th e 6 Ib fA uc a for t M •• re. '. " . .. • . . .. on turfgu .. .. .

,
SpecI ali.t , Blologic.1 Scr eening ; T.chnico l Fi eld Deve lopmenc Rept e. ent .clv e
Southe • • te rn U. S.; .ud Techni ca l Fi eld Deve l~.nc Repr o . ent .tIv . !lOrche•• cern
U.S. , r u pettivel)'; amch... Product . , Inc . , a..bler , Po. , 19002
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All ~• • ~ . co.pet~ A· 8ZOvitb oi thet bt~ at 10 Ib / A (IS lb /A t o the w••• )
or heca f! . a t 2 lb 'A ( ) Ih lA t o the W. "t ) . Thet. ~t. fl •• .epa,",. t •••
t oe. tleu s t a t~ Ko.the • • t. ta •••• ppl t ed . 1. 10<1tt~ 1 to 10 Ib !A; the II I" .
uta ' . .... Ideo! ........ u •• of ' S1 COIltrol. TIM "1_ •• _ twO loe<otl o....
( 104 10" ~ l eva ) ; I t tbo 4110 '4 t I t . coatto l .... .. Ied '61. 10 the South
(Ceorl ll , North c..o ll .. aDd T.DDe. .. . ) at ehe 4 Ib ' 4 t l.e , coat. ol ...... Ied
" 1 . In the Itntle fI r w••• loe<ottca (Coll( ora la ) . t he 6 Ib', r o' o ~I neede d
t o pr oduce 121 t oo<.o l . 0.'. I I ~rll.d In TIbIa I.

Tlbl. 1 . a.ll~1 ~rJ o f A-820' t .eb, • • • • ton t.o l

III. blcl de b' . lIo .. hl " . Nor t h c.ntu l South he Ifet'
l b /ll I' ' ut I) ( 2 . u ••) (3 t ut .J /l tut )

A- 820 , .o 76 ()b '2 ( 2)1> 6t (I ) \>
...·820 ,.. U ( I ) ' 3 ( 1)
4- 820 .., n ( I l 96 (ll " '" " ","-82 0 ,., 91 Cll
A- 820 .., '1 (3 1 99 (Zl 82 (11
" - 820 .., M (5) " U l ' 00 ",
~" 10.0 % (3) " ( 2) " '"OC.. IS.D 80 {l l
_ fl .. '" 9 2 (2 )
"","fill a.e liS (2) II ( I)

1 fel t ed e. A.ehe. 10· 314- 1 . 2. 11 v l cu l l' . Ir.~l. r f~l.tla..
"~r of u . , . I .. ""'dor. t _.

UDdtr tho condltl""e o f the 1911 f i e l d t rlall , A-IlZO to le raac e by ~t

t~ tu t f, • • • • l poc l . . ..a . I .c . lle"t. tabl. 2 n cor ", t he .. xi.u. inj ury by
I !,*d u ull • • dhu of til. _bet o f nIta cond""' ed. I II all o f t b •• Pt in l 
.pp l le" t • • •• , th l . . ... . onty on. In atonc a o f l i l. h . in j Ury t o bo ... I ' .. .. The
" ' n . l 1 . .. i .... . injury Decurn d In. hl l taot f or .... nud gu u .""t tol I n ..
P<lnnc t ou beM lu " hlt ... y. It,,cuo1u raInfa ll (6 .65 inch .. " I t h in 11 d. y l)
~. pt OM ( &1n1 "y " ' uu u d fo r t w<>wH k . . No oc hl ' f a ll . pp l1 utioll for cub 
II•• •• t ont ro l in 1970 Or 1971 produ ce" Iny I njury. MOlt coot · •• •• on • ••••••
I nd th e c~ <Orfl" • • ••• o f the Sout h ... . . Include d t o . hl t.lt pro .....
In O~ ' . It con ducto d OR th e ~be. a •••• r eb P.r. .t ~l.r, F• • , •• pll t
.ppll~tlon of • f . ll .nd . pt i nl t re-taent tot.tins 16 I b/ A prawld.d .~c.tl.nt

c •• bl • • • • contr ol wl t b DO .ppe • • nt . f f ect on t he .I~tu• • of co--on bl ue ' • • • • •
tlMI .. f fu"". , .cd c. .. pl~ ben .I .. ...

10 1' « "- '" nt-h , .... flu n __ Uq. _n p~.n.'" fr .. _ 'Ilna 1IP
. 0 110 dey. ¥beD • •• • t ll.od fl • • " v• • • t . .. ted ". tbe • Ib /. 1..... 1. 10 .
f l .ld ••• t vhen tbe eol l .l erObI. 1 popul" t ioa c~ld be tDIluen .t"I, .be 4 Ib / .
r "t . " llovtd .".I.f. e t ory .. .. In-. lon of e~ b lu. l r •• " 1IDdr.anlavn red



Table 1. Sunmari~ed t ur f gra • • tol e r .nc . of A_810

cool -. euon geu. u :
Beo tge • • • , High l .nd Colo nIa l
Ben tg • •• • , Penncro . a
B.o tS • • • • , r od t Op
Bentg ea • • • Se •• l de
Blu .ge • • • • commOn Keotu cky
Bl uegr •• • • Mee io n Kentu cky
Fa.cue . fioa le .f
r e .cue. 11:- 31 t.ll
Feocue, Peonla""

~.rm- .a• • on ge• •• e . :
Bahi • • Arg.otino
B.h i • • Penn o.co l .
Bermud. sr a , " . c~on

B... udage. , " . rif 419
B.rmud.ge • • • • rif~acf

B. rmudagr . .. . Ti f ge. en
B. .. ud. ge. "• • rifw .y
cen t i p. desu ..
St . Augultin e. Bltt .e Blu .
St ....... gultin e. ee->on
St. Augu lti .. , Scot t '. 1081
Zoy. i ' . Kayar

High est cit.
t este d

12 I b/A

•ra
rz
i a

"""
••••
"e
""e
ia
a

"

Lb/A cl ul i ng
i nj uey

'..ra
None
NOne

•,-•
Non.
Non.
NOn.
Kon.
Noae
KOn'
'0,-
None
NOn.,-'_0

In Ju cy
u tln ga

o
,

TU ca
c
c

r uc .
c

ru c.

c
o
c
c
c
c
o
c
c
o
o
o

a 0 • no i nju. y . 10 • cOIIIpl u . kill

fe.cu. 10 1 d.y . f ol l owi ng te • • t~.nt . th e t ta . of f .ll •• edl ng . I n t bi . l ame
t • • t. tu rfgr • • • •• • d g.rminatlon in ar • • • tr • • ted wit h 4 Ib/ A A- g20 liquid or
gu nul • • wu ' '!I'al t o th o•• t.u ted wIth 1 t o lib/A han .H n. All the u
.. t .ri.l . con troll.d &moot h crabsc a • • (Dig lt .tl. I .ch . eDum).

I n the pr.viOUlly ~otlon.d f . ll . nd ' pr i ng c •• bg• •• • contr ol t e at . , Hay
te • • rm. nt . of O. 2 , 4 , 6 . nd 8 Ib / A rat • • of A· g20 wece v.c t icu t and ov• • I• • d.d
wi th. blu egr • • • /f •• cu. ~latur. i n Augu . t. S• • dli ng cOUnt . ... . . m.d . t wO week .
la t er . Three 4" plug ' w' r e und_Iy r emoved ft Ol>lu ch of t he . ia • • plic . t l "" • •
Count' f rom th e ,. 18 pl ug. p•• tr • • tm'n t pCOVid.d the . ve r . g. 1 pr • • • nt ad i o
r ab la 3 . The Hguru indi cl te aucc u oful fill nvaundi ng of .pring -n eat ed
tuef . t r .t .o feom 0 to 8 Ib/ A. Al l tr eat. d plot . ohowed a ge. a t.e ot . nd
• •• ablil~nt t h. n the check , i ndic.tl ng th at ..ood campet lt ion WI' mor e of a
f ac t oe t hao chemic a l i nhi b i t i on .

Cont r ol of Annua l ce • •• • • Oth.r Than Ols it • • i. ' pp .

Cr• • nhouoe p• • • i.tenc. a tud l • • u.ing Amchem 70_314_8 . nd anot h. r . ap . r i 
... nt al gunu l • • fot'lllulation of A-810 . how. d th.t for up ' 0 110 dlY'
y. ll ow fo at a il (S•• • e l ' l ut •• c.n o) . nd ol l v. e te .b S••• • (Sl ou. l n. Indic a)



T.bl . 3. " .pODoc of f.l l tu. f&r. ' .o t aa· la l avft. p.ev l 00. 17 •• • • •• d
v lt b .1.-8 20 (..... _ 70- 314-1) II. l u urd> 1'.... _10 ., re.

Oct_. 28.
Kay 7 . 197 1
Kay 7 . 1971
KaJ 1 . 1911
Kay 1. 19 n
Kay 1 . 1971

1970

....
Ib/A

•,,
•••

AvOt. ,O _ be •
.e.o l tas./ 4" , l~b

"""..
",.

• • Iou ""eu eed.o .....&un 19. 1911 v lt ll Uo tue ky b luod, .. ..
and ftael e. r f eecue .

b Tb.ee 4~ plo t •• pl e••• tll too n. ad f. o. 6 . e , l l eet l on.
on s.,.~. 2 , 1911.

-a •• ,rev.n : . d f . .. ene talns 10 f l ••• of un••• • lll •• d tol l t . e. te d .t . 1Ie
4 Ib/A .. t ••

I n fl.l d •• • • • • t Clt a ton . lov • • t ondut t.d b7 "--tile. pe. to nne l. , I.n t
tOOn" ve . . .. de .t th e eontl v . l on of . 1Ie t •• t of t h. ee weed , • • • •• • : t •• ba•• • ••
bArny•• dSt ••• (l t hl nochl o. trw .a .ILI) . nd v l t tll sr •• • ( ' . nle um t. I I I• • A . Tho
.. t • • o f Alleh. 70-314 -11u. ed Wflt. O. 2, 4 , 6 . nd 8 l b/l. ; 10 Ib A lICPAvu t he
.t . nd. r d for t .. perl . on. All A-820 t •• • e.e n• • vo. e .o . e eff ettlv . On . 11
, p' t l 0' th . n t ho 10 Ibl A lICrA t t •• t~ent (T. ble 4).

T.b l e 4 . A.~.l ve. d I • • • ' t ont ro l v l tll .1.-820 (Aath . 10_l 14_8).
Amth . R• •• • t eh P. .. , Cl i nt on . l ov.

.... 1: eon.. ol'tr u tae nt l b/ A C.. bS.. .. ,."'1··4.... IIlt til l ru .

CII. t lt , , , ,
.1.- 820 ,

~ .. ""-820 • " " "A-S20 • " " ".1.-820 • .. .. "".. " " " ..
• Av... ,. at 4 .. pl ie • •t on. ; t~.rt.d f rao aa.be . o f e• •bs'.'. ,l ... t.

pet , l ot . ............. • ,pU.o 1'\.0712, 1911; ..... h•• t ed. Oct_ • ..



n.

"-'10_ ac a-l."s" " U k .ppu cUU"" ~M .""u tbuU OIla of <Joe fo il _I 'lli:
... .. ... el>........ . n whOM .... . . u. ....... ..t U b e<! 1ft thl ... repan :

nt . Lloy d K. Coli _ban , Unlva... t.,o f T.nne • • • • • IAoKVll le , t.n" . . ... 379OL.
DT. Joh n P. ODr "-" , Oorne l l Univ acal ty . ltba. a , Nov York, and Horbo•• J. Eal .yl,

Ka .. . .. Count y I _tan . l on Sl rv l e. , Mi neola , NewYork 1150 1.
Dr. Wi l li .. K. Donla l , Depa . t • •nt of Asr oncmy, Purd.._ Unlvo• • lt, . w••t La r. ye t t e ,

Ind t au 47907.
Dr. Jon ph II . Dul ch . Dtpnt' OInt of ASr On""", , The "" n" . yl nnl . Sta te univualc y .

Un l v . .. It)' ' a . k , Penna y lvanla 16802 .
Dr . Cl yde L. 11. or a , Depa. e.e nt of Iotany , Univa .olty of Cal t fo r nla, Davi a,

Cali f" . "i _ 95'16 .
[ll". IUolpb 1 . !nil. , Depa.. ... ... of Solh and C.... p • • "'tp .. . lb _ s. .. . t/tI.lve • • I t)' .

lev Int .._t.I<._ Jer -r 0890].
Mr. Wi lli " J. Johaaoa . ~Ifft" lEp4r~ot St a . t"" . Unl••• • tty o f GeOtl l. ,

Crtl l t .. , ceo cil . JOZ23.
Mr. Joha £ . J.,.e~l'~ ' ~PO''''B' of 'loB'~ and Soil SCIen ce, Uft l~er~ I .' of

Ibodo to l oad , k l aa o. oo , abo4e Io l oad 02881.
Dr . IIUU _ N. L-'. o , ~por ... o . of Vud SdRDC<l, lfO rr~ c. r oU ... Sto ..

UI11_n h,. bId"' , lIor ." e.r a U ... 216(17 .



£VAUJol.nl:* or \ll.UIC llll: S role TIIII! lXIlInOL OF Jl Oo\tJtL\VE P
loiR PS I II stEDL1 11GAlII KU \l U TI1lFCV-SS 1

J alm .. . J'I K II.i'o 2

"h t ••~ t Stool .. l ""tb t~IM' VOl"....!...n.d fot .bo . dec tl _ COD..... t of
~•• d. I . .. <~... ad ... d l l aa <vt f lt. . . . I . " 'V.' <dt f l .' " . f r .c . i .. cOD-
<....1 o f vbH. cl_t , _ .... . ch ic -'d . ad d.nd<tU aa ... . ob t .i _ f ....
2 ,4 -0 Ot HCPA vb •• eo.b laad ~ lt h d l eo.bl • .-c optOp, Ot . tl vax . ".vl t . ~ I ,h

brooooy . II, IAS- 34a J , . ad lAS -J~ IO Indlc." t~, t h.y •• qv l •••••• Ins . <
M Shet . n u vhU . <lui .. ~ I <h eh l odl"ro...,1 .ad IS-S32 S 'ppelt d llc Oll<l I I",
heco,," o f loj".y '0 the ,,, . rl ... . . Ev. I".t1 on of hetblcldu rOt t ho OOll trO '

of e' tp. t~Cl d , l .dYI .h ", ro dtoot p1l'/e .d ' nd e.-o n p"uhn. In . .. dlln l
Uotucky bl" e, n ll . nd .. d f .. cve Indle ... t hU t he _ . t p . .. h l nll h.. bl~ ld..
~e .e b.omoxyni l . nd dl ••• b., .Io oe . od In .omb IBl t lon , . nd • O~I. ~tltl.1

BAS-J510. Thl . n hlt b l ol dl ' .... t . ! ••• phyt o t oxl o th.n 2,4 - 0 o. ~PA . In
l" oe .l 1 , t ed f•• • " e ~• • _ rt to l l • • nt '0 h• • bi old • • th.n ~I o ."o ky bl ". S•• • •
ood ," d1l oS' «lIt .d In th o J <0 &_t no[ . u S' _ ro "","" <ole n nt , h. n t holl
t . .. t . d 10 t ho 1- 1•• f " ' S. . Bt aooxyu l l t ••• t.en t . h.ve • •• ddld .dv.nt •••
of .. ...,10/1 thl ~.ed co"",y 10 ' fev 41 y. .... I~h ~ou1d 1lJII........ II ld lln . 1 . _' "
. ad .. ke • .ecb • • lc. 1 .owl ", ope t. t l oo. I •• i • • .

Ju ea ...." . ,,_ . cbu bo rillcl tk. cl. M ... Id t o .dItCH ... ly t 1
b..... dl ... .. d __ d. lo Cud . .... ( I . 2) . II tt " .h. p.. . ... . _bu l potlv CIOD
I. I . poo.l b• •• ho t . ... h.~lcldc. coul d M hoODed f .c. v. ,. 001 of f t_
t • • • .., 0. <14 f. chi. POP' IYlc l' IUb. c l tv t. 0. ftIVR . ebeal e. t . , I i ono
loci I Iou . c_t .. d fo r .Ioc CODC....t o f vh tt . cl _ . (Tr H .lI ... rep....
L.) _ "1I.i~_d ( C ti< h.t .. L. ) 11'1441 1'1411 1... (Ta . . .. c_
o U l e l _ !" lIeb•• . ) i . .. t vrl c..da .

Ac p . e c, dl l ol 1•• • •• • • •• v. ... ll y I.f t ' 0 cOOP'" ~ i th ~d •
..nt il the <". r t end tI . t ole .. n h• •bi. l du . R nch . h_ •
•he c b to-o~yo l ! .. y bl 'n . f ( l e t l .... h• • bield. for ... . I . ... dlln l I • • • • • •
(3, 4). To f".th •• • ~. l ve te b~O-OXf"I ! . nd ot h•• h• • b i e ld •• fou r CI ' C. ~.t.

lolti.t. d '0 det . .. !ne ch.l t phytoto~I< lty ' 0 I r• •• •• edt l ns. of ~.n tueky

b l" . S. '" (POI p . " " no ll L .) . od .. d rll cu. {h tt" .. . vb• • L .) . nd tOUt
... . d. pvtl l . nc (Port u! ' 90 o l. ~.cu t.), e• .., • •~•• d (11011" 80 v ... iciUe .. t .),
l .dy .th"", b (Poly , o" "", n.r,le '.iI t . ) end rld. on. ptl'/ud (.... rt nt ho' nctoflel<U .
L.) .

I Con t tl~.loo ~ . 1'-20, Aa tie ..l t ut .l Eop• • t.e o. 5.. . 100, ~tO&. ton. J . I .
2 A• • l • • • • • r ro f• •~, DIp' . "' o< o f rl •• •• ad Soi l Sc l eoc .



Th. turf w•• • • i xt ut. of K.n t ucky bl u.g •• • • , r . d f• • cu• • nd Col on l . 1
bent g. .. . ("'uon l, •• nu l , Si bth . ) ..., •• t hi n fi v. y. . .. ol d .nd .. In t . in. d
. t • h. ltht o f one .nd one -hilt i nt h . Th' he rbill de t • • • tDent . , • • p •• 
u"te d I .. T,bl. I , .. . ... ",pU .d Oil Key 28, 1911 a • ., . a y. III .." " . "' 'he
. a t . of 43 1'. . The • • we• • .,,1 1.d ' 0 pt o t a ... . u.1 1II 4 • S f . I . f ou•
. ...~ .. d c~I... bloc... . Th... ...... t en .." t r u t ed ,loti iD II lh bl ock .
DI U I_ t •• 1OdIIU .. te . o f wblte II ...... . . -...1 _ .... . l ilIl _ ed I ...... . •
.l U .. of tt ft>d .I"'t "le u I . tl .. '.reut.'.oCODte ol
... . d• •• raiae d by . he lhena .. 1a "led p", .. I . t IOll .nd t ho ' hi III.. t.k l".
,I.,. In th ... nt . .. . . d plo ... l • • t.- •• • o f . ... f I . ju r, .. .... ... ord. d pe. l od l 
cll ty dur l .., tho t •• t . The .c .l . ulld ve . 0 t o 10, v l th 0 tn dl c. t lnl no l nj u, y
. nd 10 b. t nl brovn 0. d•• d t u.f .

SlI dl nll of r •• k ' "" t uc ky b l u. S• • I •• ed pen.I.Vft r.d f •• e u r d.
ODJ .. I,. 2, 1968 . The he <bl,td. "'II_U, .. """"" 1ft T.bl . 2 , ""lted, da,.••""2t da,.. of . . . . .. dl na: ""en .IM , .... .. _.ei . <11.. I - I.ef ."" 3 ' 0
' · I •• f I t • • • , ... ., ect iwel,. . He.b ie id •• WI• • applled • •• p• • ,.. i " w• •••• t the
nt . of 40 ~ t o ,I oU ... . ..dna: 2 z " ft h ...., ... ..-\.z ld 1~I.tI 1Il ocu .
Th• •• ve . on t .d pl ot I. lIe ll 1I1ock. Vl .u.1 .I .t.- t • • of turfl • • • '
eovt . Wlt l .. d. f l week• • t•• • t he 21 doy .... ~t. ' 0 I lId lc ••• , hyt o' ol l e -
1<y .

"'n . d1. c. n• • •• • • •• d.d .. i , h r l nnl . ..n • • d f • •cu. on J uly 2 ... . . 1.0
t .I • •• d v l t b hl .bi cld • • 21 doy. l . t • • u. lnl .h . ... hod ••• de .c . lbe d . bow• .
Th. her bl c Uu . ..d •• t ll ed ... ' . .. ... ud t Il Y.b le 2 . .... . bl ' 1" of
t t t bl • • v ••• no t 1 . t . "d of pu• • I .n . 1a4 , . rp l tw. ed ,.I.lllt v i t h
, l . "t 1111I .. . 111 f~ '~I .. I 'h 1 I ' 0 thooe .. I .b . eve •• l
bn oc lMI . htlllt .. of _ I I t t .lld fou k.
10.", . . t-. trol _ . bo.ed OD t he dut t!OD to c-e •• fu. cOlllde .ll11 t be
ehol.... I " tb . .... t ... .. e<I p l ot l .

... t •• t to c... t rol l.d,..th~ . Qd tId r oo' pl l"'l ",d ... . l ..l ' l. t l d .t . h.
Tutko hoo F... . In Sloc um. Rhod. 1. 1." d. Th• • tI . v. , • • • d. d Hly 1). 197 1
vlth 1lI.lon Ke nt uc ky bt u. . .. ... nd nlghl t te re d [ U I U•• The hl .b l c l de
tn ..... "t . . .. p .. .. nt . d In T. bl l ) . ve n 'pp U . d 00 July 14 . Th.,. v. "
", pUld .. ., ro ,.. in v. " • • t t hl •• te ul 4) IP . to pl ou _ t" . 5 ~ ~

f t 1" t h•• 1 • • "doal~ld c~l" ' " 1Iloeko . Th.re ~.I . I ~ ,," t l d , t ot . I"
•• cb bl oc k . Th•• "rf hold 1>1 _ ... lc • • nd not _d u.ttl . eve nda,.••I te . ..... ..... t . .... t e- <111t" tt up to two I"",he. U'" .. 1<11
• u_y o f lIdyot1lo_ .lld '1 _ t ell Iacl>l. lIl"' . lied 1000 t ' l .
IItt.-tll " .re .. de t h....e u eft er t .. . e-..t .lld loo tro l VII 61t ... h ...
by "-" .1 ,,& .. _ . ... t o ru .... , l ou . h.~u. of " I.ud l " Ju r, ' 0
the . u.f l •• • • VI. ret or ded duti n, . 1>1 .e.t " .i,,& t he .e.l . 0- 10 • • 61. 
etl l>l4 .. rUn .



'"
The finol teet , al oo It Tuckahoe F_<as, wa. o.e ded to th e •• me 8r • • • • •

e . a bove but on Auguo. II, 1911. The herbic i del , eo shown I. Teble 3 , wIr e
appl ie d on AuguS. 30 ••• pray . In wat er a t the rate of 43 spa t o p lot e me_
l ut i ng 4 X 5 tt in th re e randomized complete bloc k. . There wete t hrae co
tr eat ed pl ot . in each block. At th e t~. of t re a tment th e gr • •• had Dot bee n
.aw ed and wa . In t he 3 to 6-1 eaf a t a ge . The p i gweed a t t h l e t~ ra nged 1n
height up to th re e lnch. a and had aever a l l eave. whil e l ome putat ane plante
had up to fo ur branc he . wi t h . everat le ave . on each. Eottm.t e o of pi gweed
an d put . t an e cove r We t e .. de four wee k, a fte e tte.~nt a nd cont rol w••
determine d by compering tre a t e d to un t~t.d plot . . Obse rv a t l ona of Injury
t o th e tu rf, l imit e . t n tho o. de ocrib ed . ar l l e r, we re m-de duri ng t he t e .t
period .

Cont rol of wee d. i n motore 'orl gro • •

The re . ol t . of he rb i c id e . opp l ie d fo r t he contro l of wh i.e cl~er ,

moosee .r ch i ckweed .od dand elion i n motor e .orfg ro • • ore pre .ented i n T.b l e
1 . Tho do.. ' oppor t previou s reoeo rc h (1 ,2 ) 'hot 2 , 4- 0 i. o ff ecti ve for the
co ntrol of doode li on bot no ' for cl~er or ch ic kweed. Certoi n combino tion.
of 2 ,4-0 wi th one or two of the fo l l OWing her b i cide . _ dicombo , BOcoprop , or
. i l vex - pro duce d exce llen t con t r ol (901 or bett e r) of oI L . ht ee wee do wi th
onl y . lig ht t or fg r. o. in j ory (2. 0 or le.o). Mix t ore l t ont l i ni og .ilve x
teod ed to pro duce t he mo.t i njury. Thi. date .u gge .tl t hot d icembo, BOcoprop
ond .ilve x con bo . ob. t i t ot ed f or one lo o.h o. ond be combine d wi t h 2 ,4-0 to
moke ' 0 e f fetti ve weed con . rol mixt ure . Br omoxyo il , chlo r fl oroool ond
BAS-JS10 in c o. b ino t i on v i t h 2,4 -0 wer e no' nff nc t iv e . ~t tu. l l y t he .ix t ure .
of 2, 4-0 wi.h broao xynil or BAS-J 510 ' ppe. re d to be . n , oSon i" i c for dl nde 
l i on cont ro l . nd cou ld be due t o fOrMul. tion diffi cu l t ie • .

The chemic.l MCPA prod~ed re.ult • • imiler to t ho.e of 2 ,4-0 • excel 
ient con 'rol o f dande llo n . nd in ef f eccive . so i n. t c l ove r .nd ch ic kwee d .
Combioio S HCPA wi th e i t be r di camn. or mecopr op provi de d e xce l leo t c ontr ol
of thn t hree weed. . I t ' ppe. r. t hot MCPAoou1d be ue ed ••• • ub. t i t ut. for
2 ,4 -0 • •• her b ic ide fo r u. e 10 torfS r • ••.

Cbl ot f l ureo ol pro duced exc e l l ent co nt r ol of th e th ree wee d• • • th e
high e .t ret e, bot i njury t o t he t ur f gr •• • w• • more t h. n . 11ght (moder. t e
2 .1 to 4.0 ). Thi . cou l d l imit i'. uoe for t lo .e -to t , le wn-type .u rf Sr •• • .
Lower r . t e •• i gh ' be te.t ed for ' he . pec i f i c con.r ol of clover .

BAS- 3510 pr~ided excell ent co n.r ol of ch i ckwe ed but poo r cont rol of
dandel io n nnd c lov er . Bromoxyni l .o d BAS-3483 wer e in e f fec tiv e . go i n•• oI L
th re e weed .. Kigher r ote . of t be . e mot er i .l . tould be in ve.ti g.t ed . i nt e
t hey prodo ced only . l i gh t Inj Ury t o the .o rf gr.. . . The remoinin g mote r i l l,
OS- 5328, f .i le d co prov i de effe c tiv e weed con trol ond . Ot c n•• wi t h highn r
ro.e . Ippe or lim ited due '0 i t o phy t otoXitity.
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CHEMICAL GRowrH CONTROL OF A HIGHWAYTURF MIXTURE
, ;

A.T . Don and R.C. Wakefield -

Abstr act

!l · Y

Th re e e.'>=1cal grCNth r etardant s, MIlR- 60 B. Malei c hydraaid .. (KIl )
and a coU>ination o f KIl p lus ch lor fl u n nol ICP ) • • uceessfull y r ed uced
grovth of • highway turf . b t u re -..d a t 2. 5 i nches and wer e e.p" .. i 
ally effec tive at a 4-inch ",,,.,ing height. ohco lo r a ti on and t h i nning
t hll t resulted _ n o cvee ccee by • nitrO ij'"n incr e ase frooo one po und to
two p O\Uld .. per 1000 aquare f~t. MIl p lus CP and KIl alo ne supp re s s ed
.eedhe ad f o rma ti on of Kentucky b l ueg ra a .. , r e d f " scu e an d c o lonial be n t 
gr as s . MBR_6033 , othe rwi ..e a f f e c t i ve , d i d not co n t r o l ben tgr a . .. .... d 
hoa d • .

In troducti on

Chemic " l _ i ng .t i ll offe "s t h " noo.t t eas ible wa y to "co n_ h e
an d e linlin .. te th e h .. :tard a o f operat ing _er. al ong h ighwa y. (4) . A.
a r e s ul t , g rowt h retarda nt. have be en .. id" ly in ve. t i ga te d in /Un y
vegetation co n t rol pr agr ... . (I , 2 . 3) a nd n .... rous att""'pt . h ...... been
.ad e to develop IOOr e .pe cia l i:ted a nd or va ried u ... . f o " grow th cont ro l
et>e-i ca l . (1 , 3, 4 , 5) .

The objective of thb tes t "a . to e va lua te g r owth r etardan ts
.mdsr varying cond iti ons o f _ing h" ig ht and n itr~en fertiliza t i on.
Prev iou s u s ts (1 ) hav e sh own th<ot thinnil19 a nd di "COlorat i on o f tur t
can occu r f o l l owin g t n a tlQ n t. If th e . e " t tect . can be _"r COlll" by
-.nag_" nt th en growth r e t arda nt . shoul d be ISOre .. id e ly u sed.

!/Contri butio n No. 1411, Agr icu l t u r a l Exper~nt Sta t ion . King .t on , R. I .

YTh i • re s .. ar ch wa s supporte d in par t b y th e U.S . Dep t . o f Transport 
at i on, Fed e ra l I{i ghwa y Ad"i n i s t r a ti on , a nd the R. J. Dept . of T r an ..
portatio n . Th " opinion . , f i ndi ng . a nd conc l u.ion s e xp r"ss ed i n th is
pub licat io n a r e t hos e o f t he a u t ho r" and not nec "."" r ily t ho se o f
the r e s pe ct i ve Departm ents o f Tr a n spo rtati on .

lI Re " . a r ch As"i" ten t and prote . "or ~espectively , oepart.e nt o f p l ant
an d Soi l Sc ie nce, Ag r ic ulture l Experiment S t a t io n , Kil19"t on , Rhode
UU nd 0 28 8 1.



The e~periment was con du cte d o n a mi~ture o f par k Ken tuc ky b l ue
g r a s s (E2i! prat 'OII.ti:..! L .), Ex e ter coloni al b e n t g r a s s (t.<l£.os tis t e nui ,!
Si b t.J:!), a n d Pen nla wn r ed f e scue (Fe stuc a ru br'!. L . ) es ta b lished i n 1967
o n a Br idgeh ampton s i l t l o a n at t h e Universit y of Rhode I s land a nd
ma i nt ain e d a t l ow fe r t i lit y. The pl o ts were f er ti li zed with 1 o r 2
p~unds of nitrog e n per 1000 square feet (l bs . N/ M) a s 10 _ 6 _4 f ertili 
z er o n Ap r il 22, 1971. Th e en t ire s i t e was m,~ed te three inche s on
May 5 , 197 1.

Exp ",rim e n t a l t re a tme nt " ce n s i st ed o f (1 ) three g r owt h "e tar da nt s
ap pli ed a t one o r t wo r a t e s (2) two n i trogen l eve l s a nd ( 3) t wo mow_
i ng hei ghts . I n a dd i t i o n , a 3-foo t se cti o n o f e a ch tre a t ed plot wa s
not mowed as a ch eck for dry weigh t an d see dh ead p roduct i on .

o n May 7 , a l l gr o " th retarda nt s were appli ed i n w.. t e r wi t h a
b ic ycl e s p r a ye r deli veri n g 50 g a l lo ns per aCre . Ch emi cals wi th r ates
o f a c t i ve i ng redi ent per a c re (l bs . ai /A) a re l i sted in Ta b le 1 . A
surfac tant , ortho X-77 , wa s a d ded to MBR-603 3. Add i tional i n f o rmatio n
concerni ng th e ma te r i a l s and ma nu f a c t u r e r s i s pr esen t ed in th e Append ix

Nitr o gen tr eatments cons i s te d o f 1 o r 2 l b s , N/M f or e ach grow th
r e t a r d a nt . TWOmowi ng h e ight s o f 6. 3 an d 10 em. (2 .5 and 4. 0 inches)
we re s imi la rly mai n t a i ne d . The e xper i ment in vo l ve d a to ta l o f 13
t r e a t.one nt s on 6 ft . ~ 18 ft . p lots randomi ze d i n three c omplet e bloc ks .
F i fte en fee t o f ea ch pl ot wa s re f e rred to as the "mowed plot s " .

He i gh t me asurements , co lo r (a v isua l r ati n g o f gr eenness o n a
bas i s o f zero t o a mo st desira b le t en ) and d ensi ty (a l s o a v i s u a l
r atin g on a b a sis of ze r o t o a mo s t des ir ..bl e ten , i ndi ca ti n g th i n n e s s
o f t he tur f due to inj u r y a nd o r suppression o f new ti l l er s) we re re
cor de d week ly . When t he g ra s s es i n .. t le .. st two re pl ica tes me a sure d
6 inches o r m:>re , th e p l o ts mai nta i n ed a t the 1 0 ;0 h ei ght wer e mowed.
Li k ewise , g r as s e s mai ntaine d a t 4 inches were m~~ed when they measured
at l eas t 8 inches . A 2l - inc h Toro rot ary mowe r with sa mp le ba g a ttach
ed to chu te was pUshed tw ic e th e leng th of t h e plot ha rve stin g an a r e a
o f 5 2 .5 square fee t .

A 3-foo t se gmen t o f e ac h pl ot Which wa s no t mowe d was i nv esti_
g a t e d in t h e e ffec t of the che: ..ic a ls on un c u t g r a s s an d th e de gree o f
seedhead s u ppre s s i on. s eedhead c oun ts a nd dr y we i ght s of g rasses ex_
cee d ing 4 inch es were t ak en f rom 2 s qu a re f eet of e ach p l o t appro xi
ma t e l y 2 months a fter t r e a t..'. e n t (July 8) ,

'-" Al l d at a we r e s ta t i s t i c a l l y anal yze d a nd evalu a t ed wi t h Dunc lln ' s
mUlt i pl e r ange t e s t .
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Results and Discussion

Mowe d P lots

P r e se n t ed in Table 1 are aCCUlllulated grow t h measurem ent s (dry
wei ghts and h ei gh ts ) ab ov e the mowin g h eig h t f o r II seven -week per i od
an d visu a l rati n g s o f color an d density at thr e e , six and e i gh t week s
af t er g rowth r e t ar d a n ts were appl ied .

(1 ) Growth Meas u rements

Data for tot a l dry weights an d accumulated hei gh t measure _
me n t s abov e e ither 2 . 5 i n ch e s o r 4 i nche s for a per iod of
se ven week s r eve a led t ha t a l l ch emica l t r e atment s result ed i n
g r owth suppr ess ion .

While 4 i n ch e s i s considered t o be a m:Ln:unurn mowi n g
he ight f or highway tur f , a 2 .S _ inc h h e ight wa s i n c l u d ed to
obtain add i t ional in forma tion On t he effe ctiv ene ss of t h e
growth r eta rdants te ste d. At 2 .5 in ch e s mo r e f r eqUe n t lIIOW
in gs wer e u sually requ ired a nd a much gr eat e r volum e o f pl ant
growt h was rem oved . A co mpa ri son o f th e dry matt er produ ced
b y un tr eated check p l o t s r eve a le d th at over 1 30 p er cen t mOre
gro..-th was mowed at 2 .5 i n ch e s t h en at th e 4 - i n ch h eig h t .

At t he 2.S _inch mowing he ight MER-6 033 an d a coont>inat i on
o f Male ic hydraz id e a nd chlorf lure nol (MH+CF) were p"r t icul arly
effectiv e in redu cin g g r owt h .

At the mc r e conventio na l mowin g height of 4 inches , all
tr e a tm ents were equall y e f f e c t i ve.

wi th the incr ease of n i t r og e n fe r t i l iz e r f r o;n 1 t o 2 l bs .
N/ M the eff ectiven e s s of MER-6 033 and MJt+CF wa s reduced .
Added nitr o gen di d not decr ea se the effect iv eness of MH us ed
a lone i n re t ard in g d ry weight al t ho ugh th e heigbt o f growth
was inc re ased . conve r se ly ad d ed nitrogen increas ed the volume
o f grow th but not the h eight wh e n MaR-60B was us ed at 6 pounds
p e r a c r e (lbs ./A ).

Re su lts indic at ed that growth retardants we r e genera lly
more a dv an t a ge o u s f or turf mowed a t 4 inch e s ra th e r th an 2 .5
inches . Add ed nitrog en neither incr eased the volume of grow th
with MH n or th e he ight of gro ..-th wi t h MER-5033 .

(2 ) color Rat ing s

Tabl e 1 show s vary in g color ra t ings depending on th e
ch e",icals , mowing height a nd nit r ogen rat es _



MBR-f>033 p rod uced lUI ini tia l telll.ponry yellowing ot gra ••
b lad •• tip" . siailill r observa tion. _"'. p",evio". ly no tllld by
oo ",e . et . 1 (1) . When nitn>qe n .. a" incnoased to 2 Ib" . N/M ,
DOt only did the V- llowinq di "a ppe . r , bu t 'IT ""s co lo r "II •

• upe ri or to the clle<:k .

Sbli lar l y , t he cOMbin a tio n ot HH+CF sh owed a n earl y
te:npor ar y dis co lora tion i n th e fonn of a ",hit i . h caat wh ich
wa . e f fec tiv e l y ov ercom e ·.. ith th e h ig he r r ate o f ni t rog e n .
MH a t 5 I b s . a i lA p r od uc ed some disc olo rati on . He re a gai n ,
s upp lem ental n i tr0 3en impr o ve d colo r .

Al l f orm s o f d i s col or at ion d is a ppe a r e d aft e r s ix wee ks
and by . i gh t wee k . , a l l tr ea ted p lo ts _ ",e dark er green tha n
the che ck .

(3) Den_ity Ratin g s

The exte nt of i njury o r t ill e r su pp ress io n by the ch~_

c al _ . n " the e f f e ct o f in c r e a sed nitroqe n a ll'''' recorded in
Tab le 1. .s ...ilS1,tlll d.nsity r at i ng • •

l'IBR-60n a t both 4 l b " . an d 6 lb • • ai/ A pro :1uca d thin t ur f
by sup p ress i ng ne ... ti lle r gr<JW'th . This e f f e c t de c r ea se" e ac h
we .k a nd wa s not no ti ced a f t e r s i x we .k s . TWO po unds o f ni _
t rog en ", i th the hig h e r rate o f t h e che "'i c a l r e ta i ne d ex cell en t
tu rf " .n d t y .

MH+CF g ave t u r t de n .it y COInparabl e t o th e chec k . A re_
v er " e t rend by eig h t _e k. wa" du e to con ti nu i ng dr ou ght .
TWo poun d s N/H pr e •• rved good t u r f den "i ty wh en th i s comb i n_
a t i on ... . u . ed .

Jl.H .t 5 I b" . a i/A pr od uced "cssa thinni ng o f t~f bu t i t
"" " effect ive l y overcao . .. ith n iuogen at 2 lb ". N/H .

VJ ed Pl ot "

I n ad j a can t U.Il1DO..e d p lot. . the e f fects of g r <JW'th r et illrd illnt s we re
eva lu a t ed n in e veel<s af ter t noat:men t . oat . fo r d ry we ig h t " a nd he ig ht
of vege t at i ve growth a bove f ou r Ulch ea sn " aeedbell d cou nt s pe r " qu illr .
t oo t f or Ke nt uc .... b l u e g ra ss , col on i a l ben tg l:a •• a nd r ed f e . cue a re
s umma r i zed i n Tab l . 2 .

(1) Gr owth Mea"uremen t .

Al l che3 i cal t r e a e.e nt . app l i e d to plo ts "'e ca iv in g I lb.
N/H .ffect ive l y IJUpp r.ne d u .... owed tu rf i n t e rtll . o f d ry wei9ht
a nd height o f vegeta tive g rowth . Reduction in dry wei9hts



'"
ra n ged a s hi gh a . 80 pa r c a ,.,t with !'I'l a lo ne a nd MSfl-60 33 at
6 l b • • a i/A .

At 2 lb • • HIM g "owth w,n c on a i d illr a b l y inCUti sed in " a i') h t
and hei gh t al th ough wo i ght o f g r .. . . spr ayed with MBR_GOll and
MIl wa s s i g n i f i cantly low er t han th e che ck pl o t a t 1 lb . N/M.

TABLE 2 . E f f e c t s o f Growth Ret a r dan t. o n an U""""" e d Hi ghway
TUr f Mbct w::e

,"u '
~,. Gro>"th 19 wb ),.. ,.. Dry vt" He Se edhe a d s pe r 5 9 "em- i e al a i/A "". • • IM ~ Bl ue

~"'
Fe . c .... To tal

MBR_6033 , • SHah ** ". 4. 0b 2 4 .8 c d 11. Bbc 4 0. 6b
MBR-G 0 3J e • 34 2. ". 2. 5b 36 .0b c 8 . 6b c 41 . 0b
~~, (3 +1 ) * • 5 73 "b nb . >0 8 . 6da ll A bc 20 .4 "
~ s , 312" " . ." 3 .4 .. 4 . Be B. 2e
Ch e ck , 1 76 5e '" 15 . 8a 47 .l ab lO . Sa 93 .4a

HBR- 60 33 s , 1 37 9cd '" 4. 4b 56 .7 . IS. Sb 76. 6 .
~~, ( J + ll , 1628 de ,,. . >0 5 . 0 8 4. le 9 . Se
~ s , l OO2bc: no Ob . ~ 2 .se 3 .0e

• Se .. Appe nd ix../'tea n s f o U ...... d b y d if f e r e n t l e t t er . i ndicate aignifi c ant differen ce
a t OlIn". ,.,'" 5'" l ev a l

(2) Saed h ea d Cou n t.

I n divi dlUl l .e edhe a d . we re counte d i n rand""" two _ . quar .
fe e t qu adra t . £o r ea ch o f th e t r .. . tmen t • •

Co n t r o l o f . .. edh .. ad • .,as lIlO.t . f f.c t i v e ., i th "" and MH+
CP o ... co,..id .r Olble n.-be r o f s eed h ead ... .. re nOt co n t r o ll ed
.. i th KBR--603 3 . Howeve r , ..,. t of th e •• _ r.. . ... dh • • ds of
Colonia l be ntg r •• s . Reeu lts " er •• bi l . r a t the h igh e r r . t .
o f n i t roge n altho ugh . g re . t e r n wobe r o f s coltd h ea (le "'e r e not
supp re ss ed by KBR-603 3 .

I t i . o f i n t .. re .t t o not e t h a t ae e dh e ad s o f Kent u cky b lu e _
'Jr aa s wer e 'Je n e r a l l y t h e " a s i e s t t o c on t r o l f o l l owe d b y red
fe s cu e and Co lo n i a l bentgr;l . • •.



summary and conclus~

A highw ay turfgr ass mi xture was tr eated with three growth retard_
ing chemica ls . TWO ra t es o f ni trog en f e r ti l h: e r were use d and plots
wer e mowed at two cutting heigh t" . In addition . a " e c t i on of e a ch pl ot
wa a left W1mowed t o simulate unmowed ro adsid e conditions . Chemical s
were evaluat ed f o r su ppr es sion o f dry wei gh ts a nd h e igh ts of grow th,
color. d en sity a n d redu ction of se edh eads per unit area .

cono lusions may be surmri ze d a s follows :

(1) s atis fac tory suppr ession of veg etative g rowth occurred with
MBR_6033 , MH and MH+CF.

(2) Co ntrol of s eedhead gr,.,...th wa s most e f f e c ti ve with MH and the
comb i natio n o f MH+CF .

(3) MBR_60JJ wa s mo s t ef f e c t i ve for growt h con trol at 6 Ib" . ailA
a nd a t the higher nitroge n ra t e .

(4) MH+CF wa s g ene ra l ly e f fe c t i ve and perf o nned bes t a t the lower
rate of nitrog en .

(5) Di"co l oration of tur f occurred temporarily wi t h MBR-603J and
MH+CF. This was e f fe c t i v el y OVercome with incr eas ed ni trog en .

(6) MIl use d a lo ne was e qua ll y eff ect iv e i n co ntro lling g rowth at
both n itro g en rat es an d caus ed li ttle d iscoloration of turf .

(7) Resu l ts with growt h retardant .. were sub .. tant ia l 1y be t ter at
the hi gh er (4_inch) mowing l ev el .

Re f erenc e s

1. Dor e , A.T . , R.C . Wak efi eld an d J . A. Jags chitz . 1970 . Effect of
four gr owt h r e t a rd a n ts on Kentuc ky b lue g r a ss and red f es cue used
f o r roadside turf . NEWSS proc . 25 : 123-130 .

2 . Enge l . R.E . e t al .
tu r f gra ss s pe c i e s.

1970 .
19 70 .

The e f fe c t of growth r egu l ators on
NEWSS Proc . 2 5: 131- 140 .

3 . Gardn e r, M. R. 19 7 0. Gr owth cont rol i n Tre e s . NEWSS Pro c . 25 :
332 -339 .

, . Garmh au s en . W.J .
Pub l i c wo rks 94 :

1963 .
(6) :

Chemica l mowi n g:
117 -118 .

a su c ce s s in Ohio .



",

5 . Zuk"l. J .W. 1~56 . Eff ect of "ome fact ors o n r ate of absorp tion
o f ma l e i c hydr azide by aeveral pl ants. Abstrac t in A Litera ture
Summary on Maleic hydrazide . by J .W. Zukel for uniRoyal , pp . 165 
166.

APpendix

Gr owth r e t a r d a n t s u s ed in t h i s s t u d y were a s follows (companies
sup pl yin g mat eri al s are no ted) ,

1. Mel/_G033. Available as the diet hanolam ine "a lt. Formulated a s
a (2 1 .8 0% wi.., a 1,) 2 I bs . ! gal . s ol u t i on . Chemistry of mater i al
un dis c lose d . 3 - M Comp any .

2. MIl+CF refe r a to " combi n a ti o n o f the f ollowing chemicals,., Mal a!" hydrazide (HH)
3-(2H)- pyr i dazinone .

A di et ha n o l ami n e salt of 6 -hyd r oxy
3 I b ". ai/gal. u .s . Bora x.

b ) ch l o r fl ur"no l (CF) (Maint ain CF-IZ5) . - Me t h y l - l - ch l o r o _ 9 _
hyd roxy flu orene-9-carboxylat e _-8 . 8%: Methyl-9-hydroxy f luorene
-9 - carboxylate --2 .l %: Methyl 2, 7 dichloro-9~hydroxyfluorene

-9 - car bo><ylate __l.6% 1 l b. a i / ga l. U.S . Bor ax .

,. Ma l e i c
d i one .

2-dyhydro_3, 6-pyrida-zine-
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A STATUSREPORTONTHENE~ YORKSTATEPESTICIOEREGULATORYPROGRAM

YJ . E. Dewey

Abst ract

On January 1, 1971 t he NewYork Sta te Envi r onment al Conserva tio n Law_
Secti on 15, Part 155, est abl is hing list s of restriot ed use pest ic ides avail 
able only to permit holders became effe cti ve . Ther e are t hree l i sts. The
"A" l i st i ncl udes 55 highly toxic or hHar dODS pesticide s "I'deh may be bought
in any quan t it y by ecoOOll1icuSHS hol di ng an "A" permit . The 7 persis te nt
and ac cUlI\lllative J>l!stic1des On t he "B" list lMy be used onl y by permit i n
t he quant ities and for the specifi c USeS desig nate d . Ther e (ICe no perll i tted
USeS in New York State fo r the 10 I't'sti cides On the ·C· list. The law is i n
tended to prohibit t he lIoP1eowner fro m usi ng hig hly hazardous pest ici des . to
restrict cer t ain pers istent and accumulat i ve ~'tici des to a few e5sential
uses , and to completely prohib it t he roore enviro nmentally hazar dous pest i ci des
when effect ive alt ernati ves ar e avai labl e . The l ists are re vi ewed annually
t hr ough public heari ngs hel d late in t he year. SeYeral r ev isions in volv in g
tur f insecticide s and herb ici des have been propos ed f or 1972. Action ta~en

on these pr oposals is discussed .

!I Pro g ra~. Leader, Chemicals-P e5tici de Program, Cor nel l Univers ity .



CHIC KWEED CO NTROL IN SMAll GRAINS AS
Af FECTED BY HERBICIDE- NITROGEN FERTILiZER COMBINATIONS

APPUED ON TWO DATES W ITH THREE SCHED ULES

YW . J. McAvoy , Ir., w . r , Smi th Il l. lind R. D . ilnicki

Introd uc ti on

For t he pllSt tw o ye<lrs res e<lrch has b een und elWllY to inv e s tl qllte
w eed co ntro l w ith herbi Cid e s II10 ne an d tn comb lnlltion wi t h li qUid nltrOl/en
fer t il iz e r app l ied In t he s pri ng on winter wh ea t (Triti c um lIe st lv em . var .
Redc o a t) a nd bllrl ey (Horde um vu lg a re , var. Won g) . Di f(e re n ll a l in Jl11"y
re s po n s es o f wh ea t a nd har ley to h erbi cI d es wer e to be Inv es tl qat ed since
Inj ury has been obs erv ed fro m so me tr ea tmen ts in prev io us y e"rs . Common
chi ckweed (Stell a rl" med i" (L. ) Cyr lllo ) co nt rol was IIlso inv e s tig a ted liS
aff ect ed b y t he t hree sched ules o f he rb ici d e ap pll catl o n .

Mat er ia ls a nd Met hod s

The lo c"t lon for t hiS res e<lrc h w as at th e Rutgers Uni ve rsi ty Soil s
and Cro ps Res earch Sta ti on at lIde lphla, New Jers ey .

The s eedb ed wa S pre~red o n a Fre eho ld san dy 10llm so li s it e in an
ar ea k nown to be In fe s ted w ll h co mmo n ch iCKweed . Bar ley a nd w hea t
were p la nted In t he fa ll of 1970 and plo t s co n s h U ng of 5 dr ll! blind s .
n t ft lon q, es tab lis hed t he following s pri ng.

The he rbi c id e , and comb lnlltl ons consist ed of (2,4-d lchl oro ph enoxy)
acetic aci d (2 , 4-D) ; 3 , 6-d ich lor o - o- lInlsl c ac id (d lcambll) ; 3 .5 - dlbrom o - 4
hyd roxybenzo ni tr ll e (bro moxyn il ); 2-;-4- 0 + dicll mbll ; 2 , 4 - 0 + bro moxynll ;
and dlc amb a + bro moxynll , The t hree s c hed ul e , follow ed w er e : (l) appl yi ng
herbici de tr eatm en t s alo ne: (2) app lyi ng t he he rbiCi des plus t he Hqu ld
n it roq en fer llllz er toge t her ; lind (3) a pply ing a spli t a pplic at ion o f e lt her
t he her b ici de tr eatm en t s a lon e or th e Ilq u ld ni tro gen fe rt ili ze r o n th e fir st
date , March 25, a nd th e o th er ~rt of the spli t app llca tlo n on t he s eco nd
d at e of ap pll ca tl an (April 15). Two rat e s o f ferti liz er wer e used, 0 <lnd
50 lb N/A. Four re pUc a ti o ns of each treatm en t we re u . ed In a ra ndom ized
com plet e b loc k de s ig n far bot h ce re llis •

.l! Grad ua te A.s!s tant . an d Resea rc h Profess or of We ed SCienc e.
r e sp ec tive ly . Depa rtme nt o f Sa lls and Crop s , Rutgers Uni v er s ity . New
Bruns w iCK. New Je rs ey .
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The trea tm ents were~~plled w it h water

boom us ing 7306 16 Tee JeJt *llI"ay ti p.. at 30
u t he press ur e a<)1,Il'l;. d e li ver ing 4 0 9 Pl1O.

as CarTier w ith <II two "", n le
Pl'1. Cllrbon d ioxid e serving

On Marc h 26. both whe " t and ba rley were In t he la te tl ll erl ng
Barley _ as 4- 6 Inche. 1411 with 3-14 ti ll ",. per plan t, avera qlng 8 .
Will 3-5 Inches w it h 2- 13 I1l1ers per plen l, av."g lng 1 .

On Apr il 16 bo th w he lll and barley were In the "" .Iy )OInt staoe of
develo pment. Barley stood 10- 11 lnchu tall with 6- 16 IUler .. per pl"nt,
lIverlt9 lng 12. W h" 1 . tood 9 inches tall with 8-16 tillers per plan t ,
avera ging 12. Common c hic kwe ed on Ma rch 26 "as 1-2 Inche. \till . 1
tOOl in di ameter. wi th " re O' flow er s pre ' e nt and Jus t ..t ". tl0 ll "c tl ve \lrc wt h .
On Apr!! 16 hel'lht waS 2- 3 Inches tall end a pprox imate ly one-quart er rUIl
flowe r .

Chi c kweed co ntrol lind barley li nd whoe l Inj ury 'lItln <;ls were med '! o n
Jun e 12 " nd lB . respec tivel y . A r" Un<;!scale o f 0 to 10 Will used In wh ic h
o • e ssentia lly no reducllon In stand or vigor of Ihe s pec l.,. and 10 •
com pl e l e k ill or e llmlrlllllon of sUlnd .

W h e a l and barley IiIler coun lS per 2 fl row w er e Ulke n on June 21
. nd 22, re spectively . Two c enl er rowS from e.ch bar ley p lot w er e harvesled
. nd thre s hed o n June 29 and 30 . In w lle . 1 the e ntire plol w.S harvUl ed
by • com bine on fUll' 7 . All plol yiel ds w er e conv eeted to bu sh els per
acre lind Sub Jecled to Stll ndard s ta tis tical 1I""lyses .

Res ...lts and O lscu n lon

Pl-esented In Tab le 1 lire t he eff ect . o f her b iCid es a nd herb icid e
com b l""U on. w it h liq uid nl troq en fertilizer o n w hea t and bar ley and on
c hi c kw e ed c on trol.

Chic kweed c ontrol In b ar ley w a S b et t er than In wh e a t . Thl . wa s
c ..... oo by the typ e of grow ing ha b it . Yo ...n; b!lr le y pla nt s a re Wid er.
fulle r, a nd mer e lea fy a t t he bas al portlon tlul n whe at. This cou!=Iled w it h
herbicide s mek e barl ey ba tter ab le to <:om lX'te w ith ch l<:kweed e nd re sults
In mor e e ffee tl v e co ntro l .

In whe e l lind b arley l he best c hic kweed contro l was obt a in ed w1ttl
the com bi na tio n of 2, 4·0 + dlc a mba. III Ihe tllqt..1 1 ra l e of ]/ 4 + 1/8 lb/A .

y
TTade nam e of Spce ylng Sy l t ""' . Company, Be llwood. Ulinot. .



~ner{llly. where herbicide s loll owed fenlliz .... appliCll tlon. t hl '
tr .... tmen t o f 2.4- 0 .. dlCllmDa W{lS mo.t e ffectiv e In bar ley. How ever .
wher e 2. 4 - 0 .. d lcllIlIba .. n itrogen w/!te applied o n the s .... e da te. e
r-'uctlon in chickweed conll'Ol resulted , poU ib ly due in pan to the mutl"'l
effec t 0 1 th e nltroven campo nen t .

Dicembll at 1/ 8 Ib/ A end 2.4 -0 at 1 lb/A were !>Ot {ldequ"te fOf
clltcltwee:i control {It {lOY .ch edule . It wu obs~ed. howev ..... t~t those
treatments con t{llnlnq d lcamba appll ed In March preven t ed chic kweed from
flow er ing •

Bsrley v lOor was red uc ed by 2 . 4-0 .. d lcamba .. n ltro oen tr ea tment .
a ppHed In Marc h . The .. tr eetme nts ke pt ba rl ey In e long er ch loro tic I te te
th en d id th e o t he r tr ea tmen t s .

In whe et, e ll her b ic id es .. n itrog en tr ea tm ent s epp li ed in Ma rc:h pro 
duced l eef ti p burn a nd necro sis . Of th e . e . 2 , 4-0 " bmm oxy n ll .. nltr0gen
app ll ed In April prod uc ed mod er a te lea f lip b wn. When {lpplled {Ilona e
very I li Ollt lee f Up burn res ulted from nitrogen. It w{ll t houqht t~t t he
dfoct of the herbiC ide a nd n ltroq en le rt ll l '!:'" llppll ed ttlgether I. mor" the n
lin ad d itiv e e ffec t 0 1 th " two compon en ts {lpplled .epare tel y . All wlle.olt
end bar ley injury effect. wer e slQ't -llved and outQrOwn .

Illlr II!Y y lekl . among re p llc {ltlo nl wer e Vllrillbl e; consequetJU y. !>O
conclu.lons could be made concemlno th e e ffects o f herb ic id e tTNtments.
dlf f....en t sched ul .... or nilroqen lev els on barley yield . The soun;e o f
e lTOI' <:<Inmost probably be eUribut ed to wu tlle r co nd itio .... {lnd tectLnlque
0 1 ha rves t . A few day. prior to harvest, .trong wind. lind re in looqed the
bar ley. r esulU ng In extr eme dlf llcul ty In the harv est o f the two cen ter row s
from eec h plot . Whea t will no t Iod Oed a nd the enti re p lot was combine·
ha rves t ed .

Whe e t y ield . wer e mor a c on s l5t ent e nd no tr .... tmen t wes . lq n lflc a ntl y
be tto r th{ln th e check ror t he two d {lte ... nd thr ee sc hed u le s of a pp llca tl o n .
How ev er . w ilen th e two da to s end t llree schedul e . wer e co mbi ned . re .u l tJnll
In S ix c et eg or ie s, h(lrbl cl d e . a ppli ed In March foll owed by nl tro qe n fe rt ill zor
In Apr ll re s ult ed In 1I0 n lflc /ln tl y hl llhe r y l..lds t ha n h er b iCides alon e In e ith er
Ma rc:h or Apr il .

Tiller cou nts tll ken a. o ne of th e com ponents o f y ield wer e too var iabl e
amo"'l repli c{lt lo ns ; no mellnlng f\ll conc lu.lo ns CO\lld be drawn.

Summary

Bes t common chickwe ed con tro l relulte<l from 2 . 4 -0 .. d lC4ll1bo.
Wh.- _ the herbic ide was applied with llq\lld nltroqen fertilizer on t he
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'am e d a t e , a red uc;:t1o n In c hickweed c on trol w al l'IOted . Leaf Up burn
ard necro si s In ~rley re ...,.Ited troro 2. 4·0 .. d lc6IIlba + 60 Ul NI II applied
In Marc h lind In whe at from 2, 4.-0 ... bromoxyn U .. 60 lb HI li . Thoen
lnJ\Il lous e ffec ts w• •• hort · llv ed a llll "•.n9"OWn. Herbicide a pplied In
March and 60 lb N/ '" applied In April re l ull ed In . l'i1niflCllntl y h1'lher
yie lds In whea t t ha n treatme nts ..,ppJi ed on e ith er dat e w ith 0 Ib HIli .

Reler ence.

1. McAvoy, W . J• • L. r . mst, a nd R. D . iln ic kI. 1970 . W&ed con trol
In bilr1ey and w hu t wi th se ve ral herbici de tr ea1>Tle nts In combllUl tlo n
wIth Ilquld nlttooen . Ab. tr" c t , North lUl.tern We ed Co n tro l Co l'lL
24:2 41.

2. McAvoy . w. r. a nd R. D . IInlc k !. 1971. Ch ic kw eed conlr o l In
barley " nd wh eat wlth se ve rel horb lc ld e-Ilq uld nltr OQen fe rti li z e r
mb:lure s • Northeas te rn Weed Scl enc:e Soci e t y 25 :21 2 - 21 9 .



Tabl e 1 . The efrectl o f herbici d es a nd h<!rblc lde comblnat lolUl In
comb tno tl on w ith l iq u id nltroqen fertilizer In w he "t a nd
~r1ey "nd on co ntrol of comm on c:hlc kw eed .

In 8Ilrley
Rate. C hld'w eed Barl ey

Treatment

ln W hut
Yield Chic kweed Whea l Yield
b ul A S V v im by/A

nitrog e n

fertlllzer .. herbici d e llpplledo lb/ A nltrosle n
2 .4 -0
d lcamba
2,4 - 0 " dl c:a mbll

I 3 .0 2 .5 0.0
1/ 8 0 .0 0 . 0 0 .5

3/8 .. 1/8 1.0 0 .0 0 .0
t .. 1/8 1.3 0 . 0 0. 0

3/ 4 + 1/8 4 .3 2. 5 0, 8
o 0, 0 0, 0 0 . 0

In Mar eh
46 .3 1. 0 0 .3
42. 8 0 .3 0 .0
48 .3 1, 5 0 , 8
49 .3 0 .3 0 , 0
4 2. 2 0 .5 0 . 0
58 . 8 0 . 0 0. 0

0 .0
0,0
, , 0
L 3
, , 0

0 .0

63 .7
67. I
56 . 3
54 . 6
62 .9
79 . I

fe rlUh :er • herbi Cid e llppli ed In Marc h, 1. 0 0 . 0 0,0 34 .9 0 .00 .0 O.S 6 5 . 5". 0 .80 .0 0 .0 4 5 . 7 0 .00 .0 0.0 6 9 .2
3/ 8 + 1/ 8 2 .0 0 .3 0,0 48 .2 0 . 3 0 .0 0 .0 6 1. 8
t + V 8 1. 3 0 . 0 0,0 4 6.2 2 . 0 0 .5 0 .0 70. 8", , ". '. 0 L S 0 .0 43 . 1 0 .3 0 .3 0 .0 75 .3

" 0 .0 0 . 0 0,0 54 . 1 0 .0 0 .0 0.3 70 .3n l!rollen

60 Ib(A n !t''''''''""'-''''ill~'-'-'''''''¥-\\'''''~!!f!L~~'''1'- ,2 ,4- 0
d lc ambll
2. 4-0 + d lCllmbll

Herhl cld e a ppli ed In fo ll OWed by
2 ,4 -0
d1c" mba
2,4 -0 + d lc ""' bIl

nl tl'Og'en

March,
".

3(8 + V 8
i + 1( 8

3/ 4 + 1( 8

"

0 .5 0. 0
2.00 .5
5 .0 2 .5
3 .80 .0
5 .3 1.3
0 .0 0 .0

60 Ib / A ni trOge n fertili zer In Apcll

0 .3 43 .7 0 . 50.0 1.0 66 .7
0 . 0 49 . 0 0 .30 .0 0.0 76 .1
0 .0 46 .0 1. 8 0.5 0 .0 70 ,4
0 .0 47.3 3 .02 .3 0.0 75 .0
0 .0 42.7 2. 5 2 .0 0 .0 70 . 3
0 .0 4S . 0 0 .80 .0 0 .0 71. 0

Ilp pll e d In Me rc h foll ow ed6 0 lb/ A eucasa
2 , 4 - D
d lcll mb a
2 , 4- D + dl c am ba

nitrogen

fortlllzer
i".

3/ 8 + 1/ 8
t + 1/8

3/ 4 .. 1/8

"

1.5 0 . 0 0 . 0 43 . 0
2. 0 0. 0 0 . 3 47 . 7
4 .00 . 0 0 . 0 4 6.1
4 . 3 0 .8 0 ,0 44 . 2
9 . 57 .0 0 .8 40 . 9
0 . 00 .0 0 .0 51.5

by he rb iCid e In
0 .3 0 .0 0 ,3
1.0 0 . 5 0 ,0
1.3 0 . 3 0 . 3
2.5 2 . 5 0 .3
1. 8 1. 3 1.0
0 .5 0 .0 0.0

Aprll
63 .0
65 . 0
70 . 4
79 . 7
69 .5
10 .6

o lb/ A nltroqen f,[l Ulzer .. her bic ide a ppli ed In April
2,4 -0 , 1. 8 0 .0 0.' 4 4.9 2 .0 O.S 0.3 51.6
d tc llmba ". 0 . 8 0 .0 0 .0 48.3 I. S 0 . 5 0,3 62.7
2 , 4 - 0 .. d lC4lllbll 3/ 8 .. 1/ 8 5 .5 5 .0 0.0 38.6 0 . 8 0 . 5 0 .' 60 .8

I • '" 0.5 0.0 O. S 4 8 . 1 L 8 0.5 0.0 S7 .2
3/' , ". 3.3 0 . 8 L3 38 .2 3 .5 2. 3 0 ,0 S4 . 6

n itrog e n 0 0.0 0 .0 0 .0 44 .5 0 .5 0 .0 0 . 0 75,6



n.

Tab le 1. Cent .

In Barley In Wh ea t
Rate Ch ickw eed Barl ey Yie ld Chi c kwee d Wheat Yie ld

Tr e a tme nt Ib e . L / A s , v I90 r bu/ A S , vig or hulA

60 Ib/A n itrogen fert1llzer + her bic ide a p pli ed In April
2 , 4 - D , U u.a ,., 46.6 ....., 0 .' 60.8
d lc am ba ,I. 4 .0 2.5 U 4 0 . 0 0 . 0 0 .0 0 .0 10. 5
2,4 - D + dl camb a 3/S + 1/a 5 . 5 3 .3 0 .' 4 8. 8 2. 0 0. 5 0 . 0 74.0

I • v. U LO 0.' 3 7 .0 1. 5 0.0 0 . 0 72. 0
3/ 4 + lis a.s LO o.s 49 .1 l. 60 . 5 0 .0 66 . 4

nlt rog e n 60 0. 0 0.0 0 . 0 42 . 2 0 ,0 0 ,0 0 , 0 69 . 2
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II, M. Den , a, A. h e ... and II . e . Trio lo !

Ab n u t t

S._rd b .rtl1c1c1u d on o an d I .. ~tnatl "Ued .... ..... pn o.
I Qd 1na o f , lfl lt . n <.he At.......,. ...... odo t Urll tt ,. o f e-...,t t "", • •
The , ri n c l p d _ dl _ t o In'Sl crab s"'" ( Dh 1 , " d o ""' lna11. L. ) . ... <koot
,1,-<1 <_ nn t!>u. n t ro f h >;UI L. ) and -'" l .. ili.q rt .. .... (01*00.0, 11_
. 1_ L. l.

fb i BOlt eff l.t l vl I l nl l . h.rbl. ld ..... 5· &044 I t I Ibf A Sl v1n8 both
8 r ... I nd loN od l n t " u d tcnt <'Ot wtthou t I n jUry to t he l i h t h . Tho Z l b/ II
r a t . S"VI l oo d con trol o f br oad t •• l " H d l but on1r rl l r cont ro l of t ra b• •••• •
An hrbldd. quit o l ot h. on b ...,.. d l uf .. ,ltd, .. . " Mdltd .nt h En e t o a tv .
b ...... d. ", Keno> ooeed eon t.,,!. Z .4~Da . .... h .<m''1,, 11 . at 1/ 4 an d 311 l b/A ' " ""
l oo d Tidcla o f al fal fa . _qn ll. lIZ 110/ 4. an d cI1.... _ ,.". SOOd_d
con tro l but eau.-d ~ i nj ury t o I l f l l f . . ~ b~xynl1 wo... led Iion o ,
Ira •••• prol lf. rated . lbc ~In.d . f feet of initta t .1f.lfo tQJu"7 and b&o~

l no .. _ U tloa ... . u l U d 10 c_ l n . '_ reu l_ o f .. feU .. I,. "tlar-nn
tt _ , VCli 43a "''' ' K d h l f . I .. J .. ...,. .nd v • ...,. poor !Va .. o:o<Itl"Ol. M Y ' 4)) 7
C'''' K • • ve r . i" J" '" to .If.lf . . .. d poo r Ira •• cOIIt l"Ol .

Thl loc . t l on o f t ile ' ''P .r l ..... t .. II 0 .. th e .... ... f'lOIII)' R.. .. rt h F... o f t ~.

Storn "'!Vi cu l t .. ... hJ:>-r l_n t Sta ti Oll. StOrr1l , CcnnIC ti cu t . Th . expe rl ... U. l
d. li S" YO•• ...-p l. t. r ... deal . ed bloc k wi t h 3 re p l l t. tl on . . 'l o t . 1. e wa.
10 t ee t h, 2' f •• t .

1be 1011 t)"p. _ • • ,."tonH .. . &all""1.... . 011. ..... o f •• n tul to ... l
........ d l1 _t .... YO. app Uod on April U. 1971 a nd pl _d _ , th e fi . l d _ .
f . rr U h " "" "" ' 7 , 1971 wi t h 100 I b/ A 0- 15-:10 an d l l1tOrpo r a t " wi th I di al<
hl rTOW. "'U . U I (M!dl c.S" II t l VI L. VIr . St ran.c) _. I "" dl d an .Jun e 4 . 1971
It the ro t • .. t 12 Ih/ ....

Th . ~Jor " " ed . pe e l • • _r l r ed ..... t pigw ee d (..... r . .. t hul rat l"Ot l exu s L. ) .
t ........ l • .olqua r t lrl (~.nopodlua ~ L. ) Ind 1. til t r. b .ra .1 ( D1i l t. ril
...",, 1.. 0\ 10 L.) .

The t l .. 1 o t treat.entl wer. , p r09 ll .. t .June 4 , p r .e.ors...e • .June " . nd
po.t oac • .J_. 23 . 19 71 . ~an tbe . If.t fa _. I.. th e 2 1.. f .ta • • • the
pi .... " d th e l uob llqUl rt .... I n th e 3 ·' leaf ..... . "'d t b . trabJrl " I n t ill
2 -3 t lll . r .u " , ,", ,, t __ ratore . t t he t la. of PO" e.otl "'t. t ...........
_I S2" F. a.-1 tll. vera Ipplh d I n _t . r I t t he ra t. o f t,() .. I {.I. wi t h .

lRe . .. r eh ..... I .tant II I, Pro t .. ... r of Asron a.,. , and Rel&l rc h .... . l . t . .. t.
r eo pl c tlv ely .
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SOME PROMISING HERBICIDE TREATMENTS FOR WEED CONTROL
IN SPRING-SE EDED ALFALFA

M . M . Lay , W . F. Smith III and R. D. I1nICI:I1I

Abs trac t

Ex pe rIment s were cond uc t ed in wh Ich h er bic Id es were u sed to
es Ulbli sh . e ed lIn Q alfa lfa . Trea t ment . Inc lud ed herbic id e s and her bi 
c id e co mb inations appli ed prior to pl anti ng. immed ia tely a ft e r p ian ting.
a nd aft er a lfa lfa emerged . Inc luded In the la tt e r were e va l uati o ns of
two surf actants . From t he se exp erlmenl s se veral o bs erv a tlons were
made. EPI C, be n eHn, verno lale, tr lfl uralln , BAS- 3870 - H, a nd A- 820
were eff ectiv e herb ic id e s a ppl1e<:! prio r t o plan ti ng and Inco rpor a t e<:!.
Combi nations of se ve ral of the s e Impro ved lIene ral weed contro l .
Alach lor appl1 ed pre emerg ence was partic ul a rly e ffecti ve o n IIra s se s ;
howev er, rat e s abov e 1.5 lb/ A Inj ure<:! sta nd of alfalfa . Combi nlnll
this he rbic id e with VCS- 438 improv e<:!weed control . Another qcod
combi nation Inc luded VCS- 438 pl us dJphe n amld . RH- 3 IS was more
ef fec ti ve on gra s s e s th an on broa d le a ! we e<:!s . Weed c ontrol with
brox oxyn ll was not Improved by the ad d iti on s of s urf ac tan ts. In 
c rea se d we ed contro l resulte d with 2 , 4 - DB, amin e and est er with
s urf ac ta nt add iti on s .

Introdu ction

Seve ra l her bic ides in c ludin g 2 - (3 , 4.- dl c hl oro ph en y l)-4 -mel hyl -1 ,
2 ,4- oxadla zolto l1ne-3, 5 -dl one (VCS- 4 38) , S- e l hyl dlp ro py llhJ ocar bama te
(EPTC) , 2-~~butyl- 4 , 6- dlnitrop heno l (dl no seb ) and 4 - {2 , 4- dlc h loro
phen oxy ) buty ri c a c Id (2 ,4 -DB) are curren t ly b e ing use<:! 10 co nl ro l
some annu a l a nd perenni al wee d s In seed li ng a lfal fa 0, 2). EPTC u s e<:!
prepla nl a nd Incorp orat ed contr o ls mcs t seed lln q grll s s e s bu l Is Inef~

fec tive fo r man y broa d lea f wee<:!s (2) . The res ea rc h rep ort ed her e i n was
cond uct e<:!to a scert ain , (I) t he effec t s of prepl a nt Incorpor at ed and pre 
eme "J enoe her bic ides a nd herb icid e co mbi na tio ns fo r brOlld sp e<;lrum wee d
con tro l and (2) t o Inv esti llat e t he effeols on wee<:! contr ol of som e sur 
fact ant ad diti ons to a post emel'g enc e herb ic ide .

11Gra d ua t e Ass i s t ants a nd Research Professor of Weed Sci en ce ,
respe ctive ly , Dep art men t of SOlis and Cro ps , Rut ge rs Univ er s it y, The
Stllte Unive rsity of New Jers ey, New Brun swick . New,e r.o y .



'" Methods

Resea rc h wa s cond uc t ed at t he Rutgers Unl v<!rs lt y Solls lind
Cro ps Rese llrc h Cen te r 11.1Adel ph ia. New Je rs ey, AHa!!,. (ve r. Sa ra nac)
wa s seed ed o n April 13 lo r th e pree mergence and poslem er ge nc e ex 
perim en ts an d on Apr il 20 for th e prep lan led Inco rpora t ed ex periment on
II Holmdel loam soil . Plots 5 " 20 fee t were est"bU shed to rece ive
t he her b ic id al t reatm ent s. A co mple te random Iz ed block d e s ig n w ith 4
re p lic a ti on s w as u sed . Predo minan t we ed speeles w ere common lamb s 
quan er (Chen o pod iu m a lb um L.) , redroot pigw e ed (Amara nthu s retro/le x us
t.), ve lve tl eat (Abut11on l heo phr as tl c MedIc, ) lind lllll p<ln lc um (Pa nlc um
d lchl ot omJfl orum Mlchx . l . All tre at ments were a pplie d liS spra ys In
40 g pa . Weed contro l a nd crop InJury were ,a ted uSln " t he .c al e 0 10
10 . where 0 .. no con trol Or crop inj ury and 10 . co mplete wee d co n 
t rol or 100% redu c tio n In croP s tand or vig or. Rati ng s were m" de on
Iune 17 . Two harves ts wer e taken an d y ie lds in fre s h weight de te t
mi ned. Dunc" n ' s Muillp le Range Tes t wa s us ed for the sign ificanc e
t es t among tr eatm en t mean s , The fomulali ons an d t a t e s us ed a s well
as the chemi cal descrlplio n s of th e herbi cid es inv es tigated are pre
sen ted In the Appendix,

Res u lt s and Discuss ion

Tha te spon se s of th e three pro minen t br oad leaf we eds to eac h
he rbic ide tr ea tme nt we re ess entia lly t he same . The s e were aver ag ed
and summa:r12e d Into br oa d lea f we eds for ea se of dis cu s si on . The
oth er ca tegory , grasses , i nc lud ed onl y fa ll pa nl cu m. The ef fe c t of
t he her bic id e s a nd he rbi ci de combina ti on s on crop resp onse an d we ed
co ntr ol app lied prep l an t inco rpor a te d are prese nte d in Tabl e 1.

Fro m Tab le I it ca n be s een th at A- 6l 0 was very e ffectlv e o n
grass es a t a ll rates in ve st1g atoxl. Broa dl ea! contro l. howe ve r , was
co mpl e t e on ly at the highes t ra te o f 6 lb! A. Broad l ea l contro l was
Jess a t all ra t es be low 6 !b/ A with no a pparen t d iffer e nc e b etw een t h e
low er rat es. The hig hes t ra te did produ ce some fora ge yi e ld redu c ti on s .

EPTC a t th e two rat es s t udi ed wa s effe ctiv e on 9Tas s y weed s:
howo ve r . onl y the h igher ra t e , 4 Ib! A. pr odu c ed go od br oad !ea f contro l.
There ap Peared to be som e ad va ntag e In combin ing EPTC and A- 620,
t:xcell e nt bro ad spe ctru m wee d co n tro l was ob tai ned wi t h rat e s of ea ch
lo wer t han what was ord ina ril y nee ded when appl ied al one .

BAS-J670-H was very efl ec tiv e on gra ss e s bu t onl y fai r on
bro ad le af wee ds . A combln a tl on of thi s he rb icid e with EPTC dI d not
Inc re a s e the effec ti veness on b road l"" f weed s and had no d e trimen tal
ef fee t on y ie ld .



Benefln al one wa . effectlV<ll on lITa .. . . with I•• • er c ontrol of
broad leaf weed .. A co mbintl tl on wi th EPTC did ret a in II . e ffect oa
'l ra s s e s and pr oduced control of bro ad.leaf weeds <]I1!Iater th.an that
produced by each applied al on.. fu thermora, for a\l ll yl ald was al .o
Inc reas ed •

Vernola t e a nd tr lflurall n w er a t wo e ffe<:t1ve he rb icid e s pro Vid 
Ing e xc ell en t br oad spe ctrum we ed c on tro l with comm ensura t e lncaa. e s
in for ilqe yi e ld. The low rete of e ac h ap parentl y will .ufflc ien t for
commefCliIl use . Notwlthatand lnq , that pree mer{lenc e appllciltlOnl o f
VCS- 43 B fo llow1nll pre plan t lnCOl'JlOf"ilted ap pllcallont of trU luralin ef
fected almo lt perfect weed control the lidded feature of anothe r appli
c a ti o n method ma y not be econom ically de lirable . furt herm ore. thll
la tt e r combina tio n d id not ad d muoh to th e effecU"",ne .. at tr lfl ura Un ;
how ever , t he co mb inatio n did ad d to the effec ti ve ness o f IICS- 4 3B
(Ta b le 2).

The e ffects of preeme flJenc. tleTblcl de s ar e s umma riz ed In
Ta b l' ~ From this summary It I . e v id e nt thai th e two h.I'lher rate.
of VCS-43 B were lDOI"ee ffective for weed control than the IWQ lower
ra les . Ge ne ra ll y. fora",e ylel dl were re lat ed 10 w eed control s lnee
ne ra te prod..ee<l Injury to alf lil fa.

Com bi nin g VCS-438 wit h alilC hl or appeared to be a promis in<J
comblna tlon pa rticu lar ly at rates a pPl"o x! ma tely 1, 5 Ib/A and I lb/A,
re s pecU" e ly, for t he t wo herbi c ide s . II Is worthy of not e th at er e
ch lor wa s e spe cially eff ec lt " e on \Irasse s bu t InJury to a lfalfa re s u lt ed
at rat e . nea r 2 lb/A wh el he r applied s ingly or In comb lnalion .

That InJury to a lfalfa from al achlor abovtl I. :> lb/ A Is further
e vl den c.d wh en it wOS comb ined with RH~315, With nl",ard to
RH- 31 5 thl . herbicide was no t e ff ective on broadl eaf -.el l w be n
a ppli .,.;l alon e. Com b ina ti on s w it h " Ia c hlor d id Improve ",Tany w eed
con trol w ith sll \lht Increa s e l.n broadleaf con tro l .

Stm ano ther c omb ina ti on wor th y of comme nt wa s t ha t o f
VCS- 438 + dlp he n" mld whi ch produ c ed bro a d s pe c tru m w e ed con tr ol
with no Inj ury to a lfa lfa . Alttlou\lh d lphenemid was not av a lu"ted
alone, It di d c on tr ib ute to gra ny ....eed control wh iCh c ertain ly cor 
robol"a le s observ auon s mad e In pre v ious w ork .

Dlnenb, which . e rv ed iIlI a .tandard or ref e re nc:. herblc id .
In lh ll experlme nl , willi more effect ive on broad la a f weed s than on
'lra s se s . whi ch ....a s expec ted .



".
The ef fec t . of the poste me r\lunc:. herbicid e s bromoxynll,

2 .4 - 0 8 am in e . and 2, 4-08 e s ter on weed co ntrol w ilh add ed lur
faeta nts are presen ted oraphlc ally In rJo ure . t e . lb. and Ie. re 
.pectlvely . From Fl9ure 1" It can be . een that bromoxyn ll pl us
s urf a c Um bl will no t ll& effective B' the herb icide " ppll ed Blone
e ither In weed oo nU'OI or fa-a ge yield . On 0. . o ther hand , in
creas es in weed con trol wi th 2 , 4 - 08 a"'iIl e was realU:ed wi th
s urf" cta nl add it ion s pe.rt1c" larly on brolldlea l weed. . Slmllu re
, ults wem obolerved wi th 2.4 -08 nter.
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23: 233 -234.
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Tab le 2 . £f leet of dlno . e b, dlphena.m ld e nd. ll la c hlOt In COmblllllUon w Ith

VCS - 438 and RH~JlS on c ro p N Spon U aDl! weed c on trol 4t pre 
_ergence application,

Herb icide Rate W eed Control !! Alf, lf. Response,

Ib!' Broadle "ves Grau e. V19or!/ Yie ld ton/ A'

VGS- 438 I B.' ' .B ,., J .72 eecee
l.S U '.5 ' .3 1. 90 .,, .., ••• ,., 2 . ll0 "'U 10.0 U ' .3 1. 90 .,

A1llchlor I 3.3 U ,., 1 .0 191\1
l.S 5.' 10,0 ,., J .1 8 def llhi
a ••• 10.0 ,.. 1 . 24 c de lllhl
'. 5 .., Ill . c ,.. 0. 92 "

RH- 31S I i.e U ,.. 1.57 "".f
l.S 3.3 10.0 ,.. I. 31 cde f<]hl

• 5.' U L' lo ll {Olll
U 5.' U ' .5 c.87 I

VCS-4 38 + I • I U U ,., 1.7 0 .l>od.
ala chlor I • l.S U 10 ,0 U 1.4.8 bcd efh

1 • z U 10 . 0 ... 1 .7 6ebcd

I. 5 -+ 1 ·., 10 . 0 ,., 2. 04 "'l.S • l.S ••• 10 . 0 c.s 1. 8 1 .'"
l.S • , .., ' .5 L ' I.S S bcdefh

RH- 315 -+ l.S • , ... 1(} . O LO 1 .0 5 tolll
a lach lor l.S • l.S U 10, 0 i.e 1. 15 ef9h 1

1.5 • a U 10.0 l.S 1 .24 cd ef 9hl

Dlnole b , e. , ,., ,.. 1. 92 "''.5 s.a 5.' U 1.9 3 "'
VCS- 43 8 -+ l.S • 3 s .e I ll. c o.e 1.98 "'d lph em,, "1d " , ••• I ll . (} ,., Z. 18 •
Check ,., ,., ,., 0 .87 ,
1-./Based on sCllle o to 1D. ,-no effe ct. m • complete co ntrol or complete

red uc tio n In vi gor .
- Me a n, fo ll owed by Id e nti cal l lllten a re not , 19 n 1li c a nt ly diff ere nt at th e

I '" le ve l (Duncen'. Mul tipl e Rallge Tes t ) .
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An exp e ri men ta l s urf ac ta nt



TIlE Er FECf o r SlID lJIG IlAtE AllD HlRJII ClDE UJE

~ rEU'OJ.'W'l a: or Vcs-4Jl1 Dl &STAJ1I5IDElrf Of' ALFALFA.

Fra>l< E. J.....,_. 1111 ll_ J. __ ... Ju U .. r. H..".! I

Prw"""S"""* .ppU ca'I"""f ~ lb/A o f 2-() •• -.Hdlloropb .... ,I)-Ji -
.. th, I -1.2 ••~dl .. 0 1I dl n.-3 ,~-dl oo .. (VCS-.38) f or v .... d con tro l In •• • dl I 8'
dhH . (M<dl""80 u 'l v. L.) """P.red hvo ubly 10 _, spen s v lth til .
s U nd . r d t ..... t_nt of l Ibl/l of S .... . b, l dlpropyl.h iourb t. (En C) .pp H .d
p "'pbnt "" d I ncorpo rat ed pI 1 IblA of .- ( 2. 4- d l c!l l o r opll .nol<)') b" ', tI C
.cld ( 2 , 4-D8 ) app l i . d pos rS " "" '" Th..r . v" "0 dlf f e r ..nc .. b .. tv •• n th ... .
tvo t rut,.., ,,U In t h .. yl dd o f dta lfa , red r oo t p l ll" ud (Amara n t h ... r e tr o
fln ... L. ) and BU'''' f ox t a il ( Set ar ia vir id i s (L.) s. . ..v . ) .t the t i .. of
fir ., cutti ng . VCS-438 , howeve r . gave poor •• control o f barny .rda ' '' .
( Ech l no ch lo a c ru sgal l l ( L. ) .. ... v .) . Al f .lf •• t . nd th i nn ln s "ct ..r r ed vit h
~S-4lB «Ut"nt. l nc r ... in, s ee d l n i u u f .... 18 to 2J I b lA inc . .. .. d
d b lh "t ....d \>.. t h"d no "ff "c, on fo u", ,Ield.

lXtllDDUCt iON

A me..d i " f e l t 18 ,~ ... rth .... ' .. rn QBl t e4 St", ,,. f o r • ~d con t ro l
tn.t_ t f or tl>e " t ab U_li t o f cl.e" r_ de d a H d h (!Iodln eo n t h . L)
which _ . "ot ...."u lre 10co rpo n ti OD .. dl o r ... 0 " ep. nu eppU ... t l ....
Field t rl.b conduet a d c1url ll' 1968 -.:I 1969 IlIdl c .... d ths t 2-() • • -
dl chloropbeny l)-4 thyl-1 .2 .4-oKedl~lt d l~-3 . 5-dl00e (VCS-4J1 ) . t • • t e"
of 2 to 4 I h/A onlb t fulfill th h " "" d (1 ) . B_ _ r . 1.J> f .. ,u...r s " " II ..
carr l .d "". in 1971), It .P1'• • '! 4 .hat hllbet r y \>e t e" u.i re d t o p ro-
vU e utbfeetory _d con t l'Ot.Y . At .h " .. III ut n , .... inct t"
c ro p I njUry ..... ld "" ... t1cl p. Ud. It .. as ob.etv ed i n I r "" t h ch ex,.....
I .. nu that Injury to . Ihlfe b1 high nt n or VCS-4l8 c<KUI1.. . d prl_rlly
of .un d thlnnin i ""d th .. pI which .... r e not kl11 . d r ecover ed and .. d.
iood Ir",,'h. 10 vie .. of t h ob suutlon l . th e I c.. dy t epor t .d h.. et " v as
con duct e d to de t . ... I " . if • h i r;h.. r •• "dln r; .... of s Ud fe " I r;ht c.... p .n .. ..
f o r th. tl'OP inj .. ry ..... ed h, VCS-4 38 when ..u d . , ute. n" . ... n r y tor
.. tu fe er o t , .... e d cOl1'l'O l .

Jlcr~,. S,uGen' , ~.I.t r l'Of e . ... r ... d !~ rl t.t U . , r • • ,.e t l.-1,.
Dep .. ,_, o f ......... .., . eo 11 IInt_ .. l..,. , It.ll Jlev To "'" 14&50.

1I I r _ . l'. ! . 1911. u..,..bllsIM d <bu.



/tA.TERIALS AND HETIlODS

The ot udy ...... cond uc t e d i n 19 71 a t t he Au ro u Reaurc h r..n>. n u r
Auco u , N. Y. on a LJ = s U t l oa l>. (Oll . 3 .5%) . The e xpe r I _ o t a l deaI p>
...ea e ap li t pl o t, r ep lice t e d f ou r t i _a , wl tb e lf e lfe see di n g rMe. be i ng
"" .I gne d t o t be w o l e p lo t o an d her b i c Ide t r ea r _ nU to 'h e oub p lou .
SUb p lo t s i ze was 6 x 20 f t .

s eed i n g r a t es o f 18. 27 a nd 36 I b / A ...e r e u . ed (18 I b/ A bei n g ao
ave r age r e' e u se d wi t h th e s t an da r d he r b i cI de t re et~nts i n New Yor~

. t ate ) . Sa ran s c a lf a lfa "8& p la n t e d on J un e ~ .. 1th a gu in d r i l! e qUi pp e d
for b and s eed i ng .. 1t h p r e ss wh ee h an d c alIbr ate d t o deliv er t he .... qu ir ed
a" "" n t o f aee d . Fer t ll h er (3 00 1b o f 10 -1 0 - 10 1 .... ap p li e d t h r ou gh the
d r Il l.

VCS-438 (7 511P) "' '8& opp li e d p r e """,, rgeoc e a r u u . o f O. 2 . 3 , 4, S
and 6 I b f A. S- eth y l d i p r o py lt hio ca r b omat e ( En e) a t 3 1bf A. p r epl ant I n 
cor po rate d , p l us 4- ( 2, 4- d i ch l o r o ph eo ox y ) buty r i c ac Id ( 2 , 4- DB) a t 1 lb/A ,
po s t e ""q~ence was I ncl ude d as a . 'and ar d f o r c~.rison . Her blci du we ....
ap pli ed .. it h a Mater pl o t ap ra yer ca li b rate d ' 0 de lI ve r 30 gp o wit h CO"'
p r eas e d a ir as t he p r e . s u t e . our ee. En C wa s i nc o tpo ts t ed by do ubl e
d i s dng h .. ed ia t e l y efur s p ra y in g and j ust prI or t o p lanti ng . YC5- 4 38
was ap p li ed 'h e day a f t er p l ant i cg . Th~ p o. t etl eri enc e ap plic a ti on o f
2 , 4-D B wsa made 25 day s a ft er p la n t i n g " he n aUaLh "a . 10 th e f ou r tt ue _
l uf s t age an d b r oa d l .. f we e d. ""'-ce i n t he fou r ' 0 s ix tto~-l~af s t ag...
Red ro o t p l gw.... d (Amara nt hus re t ro f le "". L. ) , bamyar dgr as . ( Ech inoeb l-oa
c r usg alli (L . ) Be ouv.) and gre en fo x'a i l ( Se t ar i a v irI di s ( L.) Beauv.)
wer e t h e p r i mary we~d s pe c ie a p r~ sent.

Cr op r es pon . .. and we .. d cont rol ra tin gs on i n d iv I d ua l s ped eo W r"
"" de 2 ~ d . y . a f t e r p bn t in g jus t prior <0 t he applic a U oo o f 2, 4 _0 8 to
EPr C tr .. at .. d p lo t . . Th.. ra ting . caLe u . e d we . 0 t o 10 ...hen 0 ..., p ..., s ..n~ "
n o control o r ccop i nj u ry and 10 r ep t .. e n .. C01Ilpiet e re duc tion of p l an t
s t an d an d vigot . An area 3 x 16 . 15 f t . th r on 8h t be ce nte t o f eac h Sub pio t
was cu ' fo r y t.e l d deto noi nst ioo 0 0 Aug ust Ill . A su b s_ p Ie cOloposi t e d tr Oll
a i x l oca t i on a wi t b in e a cb s ub p l o t wa. t ak en t or de t er1llio at i oo of b O' an i ca i
compo aU I eo . Thos e " "'P l .. wet e w6l ghed , oe p atete d a ccord ing to .peci ... .
even - dri ed and rewe1 gh e d. All yi e l d data i s ex pr esa ed a . lb /A on ao oveo
dry b os h ( HC to a conaU n t we igb ') . An a lf a lf a st an d coun t waa ",od e on
Au gu . t 3 1 by cou n t in g the n umber o f p la n t s pe r 50 c~ o f <ow a t tWo loc a
'io na chos e r. a t ra nd o" wIt h in oae h s ub p l o , . P lan ts WHe r e lOOve d h o", t he
s oil and t he nUlllber of . If. lfa t . p r o o ts cou n t ed.

RESULTS ANDDlSCUSSIO~

Ea r l y co n t r o l o f all weed ape cl e . we , a cc ept ab l e to ex ce l le n t wi th
t a ' Ca of YGS-438 abov e 3 I h l A (Ta bl e 1) . VCS-4 38 exhib i t ed g ...,. t e r ac t iv i t y
ag a ln et <edr on t p i gwee d t h an aga i ns t ei t h e r o f t h e g ra . oe s an d d i d not p"" 
vi de aa good gr ass con t ro l as EPI C. EPTG a l on e di d not p rOVide uU af act o ry
control o f r edront p igw ee d . ( It s he u l d b e no t ed t hat th lo to ting "' . s ... de
j u st p rio r to ap p licaUon of 2 . 4-DB t o t he En C t r e a te d plot • • ) a i gh et



h b le 1. Cro p re~p""G e an d " ee d con'rol ratin gs 25 day s after plan' tn g
as aff ecte d b y VCS-438 an d EPTC.

Rat in gs
vt U sr

Rat e Red roo t hmy a r d Green
I b / A Alf a lf a PI S>!eed gr ass Po xt aU

0.' • 0. 0 • 0 .0 • 0.0 •
a 1. 6 b ' .0 , 6 .1 b 6 .1 b, U , 9 .0 d ,.., 1.3 e

• a. , , ,., e r.s , 1 .8 d
s '-' , 9 . 5 de •••• ••••s r. , , s. , • 8.8 d U •, 3.3 d 5 . 5 b 9.6 e ,..,

,. 10; o • No e ffect nn' " . c=ple t e re du ct i o n ., plant

v e S-U 8

Con trol

Herbi Ci d e
Tr eatlllCo t

l/ Seale : 0

l I St an d .n ~ vl80r rati n g. av e r a ged a cr osa aee d ln g rat es

1 /Rat1ng "'aM f o U""e d by Id en ti c a l le tte n do no t dif f er . igotflean'ly
a t t he 0. 05 l e ve l.

rate s n f VeS- 438 cau sed co ns id .r able t h inn Ing nf th e a l f a l f a stand . The hi gh
i nju ry rat Ing as s I gne d to t h e EPTe treaU.ent r e n e cn obse r""d .y"'!'t .".., of
" l ea f -cu pp ing" and stunt i n g . Seed in g ro te ha d no e ff e c ' 0Tl weed contI o l at
th i s th, • •

80t h s eedi ng rot. M d ehe "'l ca l
a ' t l "", o f flro t cutt i ng (Tab l e 2 ) .

t r e at_n t aff e ct e d the . lfaH a oe "" d
The 18 Ib / A s • • d l n 8 r a t. r e su l ' ed in

Table 2 . Alf alfa sta nd COWlt at ti"" o f f ir st cuttin g as a ff e ct e d by
alf s lf a • • • dl ng r a'e an d VCS- 438 and EPTe + 2 ,4-D8 .

Coun t , No . P l ant a / lGO C.
Se . dl ng Rat • • lb/ ...

~I

Rer blcid . Rat. ,
Tr ea t l1ent I b / A is " " ~.o

Cont r o l " .. " " •
VCS-4 38 , .. W ,~ " ", ez ee ss " ,

• eo " as n b e,
" eo .. sc s

e " zz "
,,.

EPTC + ~, .. '" '" sa e
2 ,4 -D8
~M " • , n '"!/ 110""a foll <>wc d by i den t i ca l le tter s ••not dif f er s1 gn lCl ... n tl y . t tho

0.05 l evel.



fewer ptan' ~ per t OO QO of row t h an t h e 'woh igher s ee d i n g r~ te s . The
:u.v e;.t ~ tand eo un t was fonnd in th e untr "' Qd ~ontro l and can be a~~dbed

to ' h e effet t o f i n t .M . we..d ~OIIIJ> .. t1t1o n . Relea~e hO Il ,h i~ co .. pet1 ti oo
by ch" .. i c a l '". ~t .... n t <e~ulted In h igher st an d coo nto. How" "" r, .. ith i n
cru slog U U. of VCS-4 38 , a d.. fi n lt e 'h inning effee ' .. u otJ.erved .

The y i .. ld o f r edroo t p igweed In th e flrst cutt i ng V aS a H .. ct ..d b y
b ot h se e di n g tat .. and che 1llical t re arme n' (T~ble 3) . The "'0 h igh,," ,.., e d ln g
tat e< depr ... ~ .d pigweed yiel d as compu ed '0 th e Ig Ib / A. u' e . The

Tabl .. 3. Dry 1I.II.t t .. r yi el d of redroo ' p lgv eed a ' a ff e ct e d by a H alfa
. e . d l n g cat e and VCS-4]g and En C + 2, 4-0B.

Herbielde
Tr ea n .. n t

Contr ol

VCS-4 38

El'TC ...
2,4 -0B

Ra ' e,
Ib / '\'

z,,,
s

Redroo t PiS""e d H e l.d , Dry Ilatter , Ib/ JJ
Se edin g Rat e Ib/A

i e " " ~~

622 2 464 1 4 523 5056 d

218 1 ." 2570 1119 <." 1460 1031 1130 .<
2 285 1327 ... 14 g1 <". ,.. '" m ••,,,

'" '" ". ••
ee au m '" •

l/ Me"". f ollo wed
0. 05 l ..v el.

by I d en t i cal lett ers do not differ Si gn i fi cantl y at 'he

con espon denee b.. "ee o ,he .. re . u lt. an d t h "" .. r .. la ' i n g to t h e .. ff ..et of ~ e .. d
in g u t e on a lf al fa Bt an d Is n o ' ewo rt hy. A.~eeding r~ te h igher 'han 18 Ib / ,\.
p r o v t d.. a h ea vie r "' and which 10 <lOr .. c","" .. t i t h e .. H h re droat p i gv ..e d .
1I"""""r, t he Btan d an d coa pe 'it i v e ability of .U.If. is not {nc .... ase d be yon d
t h a' aclt i e "" d .. i t h a 27 I b / A se ed in g ra te .

Th" y l eld o f b a rn ya r d g r au .. aff .. ct e d by her bicid .. cr "at ... n t and ... .. d
i n g ra t e 10 ~hOlrn i n T~b le 4. VCS- 4 38 d i d no , . 1gn if i c , n t l Y red uce ' he yteld
of th h .. . ..d . Th h r ... ult confinoo och er ob ... rv~tl ons.! th~ c b .rn y ard gr aso
has con~ iderabl" t o l er "".., for t hla che .. 1c . l . Eff e c tive coo' r o l " as p rOVid ed
by En C plus 2,4-DB . Seedlog cat " h. d 00 .. ff "ct on ba rn yar dllraso y i eld .

!J Broc~~n , f . E . , 1911. Unp ub l1sh .. d da'a.



'"
hb l e 4 . Dey matt e r yi el d of ba rny ar dg uu 3& a ff e c t e d b y a lf aU a

s ee di ng r a t e . nd VC5- 438 . nd er-m + 2 , 4 - 08 .

h t nya rd l\<a •• Held , Dry lIa t te r , lb/~f
hr bidcle Rat e S• • ding R.t e lb/ A
Tr •• t_o' lb l'" is " % ~..
Contr ol ~, ase "" '" "
VCS- 438 a "" no 1212 '" <

a 1035 '" ". '" . <, 11 30 '" ". 817 be,
'" ." ,~ 546 b

• '" .W '"' 670 b e

errc + * ' ee an m '" •
2, 4-D8

!/Me3Il . f ollow ed b y ide n tical l ette n do nOt d i ff er s i gn ific an tl y at t h e
0 .05 le vel.

HH blci de 'r u t""",' wa s t h only h e r o . whi t h a ff e c te d gr ten fo xtail
yi e l d (Tab le 5). Rate s of VCS-4l8 fTo .. 2 to 5 l b / ... g ave a . goo d con <ro l u
t he s t anda r d t~.t~nt of EPTe pl uo 2 .4-08 . At 6 Ib / A. VCS~38 p rOVided
b e tt e r co n t ro l t h an t he ora nd. cd t r e a t _ nt .

Tab l e 5. Dry satt e r yie l d of gr een f ox t ail as aff ec t e d by alfalf a s e e d i ng
rate and VeS- 438 an d EPI C + 2,o-DII.

Gre en ros eaU Yi el d , Dry Harter , lb/A
I I

1Ierl> lt i de ~,. Se edtn g IUIte , lb/A
Tr ea " . e nt l bl A ra " ~ ~~

Con tro l '" ... no 600 d

VCS- 4 38 a '" m '" 5 10 c d,
'" no '" 3.6 be,
'"' m '" 2.l ab, sa ase '" 168 ob

• U, '" " m •
~l'TC + *' '" n. '" 336 b e

2 , . - 08

l lu_. __ ",,_ , c, c c • • " , . . ,,~ .. . L L .. _~ oy i enttca~ ~otter . 0 not 1 or st~n1 L cant~y a t t" e
0 .05 l e vel.



Tabl a 6 . Dt y =- tt at y ie l d of a l falf a aa aff ec t ed by a l fa lfa ae ed i nj r at e
an d VCS-438 . n d EPTC + 2 , 4-DB.

VCS- 43 8

Hu b id de Rata
Ttaat~nt I b / A

Contt"<ll ,,,,,
EPTC + 3+ 1

2 ,4 - DB

Alf .lfa H e ld , Ory Matter , Ib / AD
Seed in g Rata . I b /A

ia " " ~~

" '" '" 213 a

1303 2710 '00' 16 72 b
185 7 H78 1871 1735 b
120 8 2 241 23 29 19 26 b
aeer 3114 W" 301S c

"00 199 9 2 19 7 19 32 b

2S 58 23 35 265 5 26 16 ,
!l Keon• f o ll"" ed by ldan tlcal IHt a n do no t diff er a i j o ifi can tl y at t h e

0 .0 5 l e ve l.

Reau l t . of tha a ffa cu o f h er b i cid es an d . u d i ng rau. on al fa lf a yi a l d
ar e . hwn I n T. bl e 6 . Th e y i eld o f f o u s e In c t e""e d wit h i nerea a inj rates
of VCS-4 38 to e maxim um at 5 l b/A ao d th en dec l ine d. Th e yi eld obt a in ed with
5 I b /A of VCS- 438 waa cOlOpau b l e to t h .t obtaine d "lth EPTC p l us 2 , 4- D8 . No
e ffec t o f s ee d i n g taCe on a l f a l f a y i e ld wa a ob ae tv ed .

Relati ng t h e alfa lfa y i e ld re . ul t . " it h t ha da ca ob t ained on " eed y i el d.
and a l la Ha at and ,," unt ptovl du ad diti onal I n f o nlati"" on th e facto n con
tro ll i n g Ctop yi eld in th ia e" p erl ... nt. The d U f e r en c . a In f or aje y i eld .an
be . ><pla ln ed on ch. h a lo o f two yie l d compo nent a ' alfa lfa . t and an d a U a lf.
v i j Or . A meas ur e o f t he l a tt e r co mpon ent i a pr ov i ded by ve l uo e f o t weijh t
pet pl en t which wete cal cul at ed f tom al f a lf a yi e ld .,d s ta n d count det a
(Table 7) . As ut e s of VCS-U8 ar e i n e t ... cd {roo> 2 to 5 l b/ A. two y ie ld

Tab l e 7. Oven dry wei llh t o f a lf al fa plont~ at ti ll< of fir s t cutti08 ao
arr.c tcd b y al fa lfa ae~dioj u te aod VCS-4 38 and En e + 2 , 4- D8 .

Oven Dry Weight , gr&s/p la nt Y

Herb i ci de Rat " asseseeRat e ! lb h
Tr eat"" nc I b / A is " " ~.o

Coo tr ol es es " " •
VCS- 4 38 a '" '"' so 214 b,

'"' '" rs i 236 be, ,.. '" m 260 be
s '" sse on 517 e
s '" ". '" 400 d

EPT C + ~, m '"' '" '" "2.4 -08

!I Mean . f n ll owe d by i dentl ca l l e t 'ct. do o ot dif f e r s l joHleantly ..".
0 .1 0 l eve l.



~on t tol linJ f actot o •• •• pp.rentl y ~ • • • to s l a oppo. t .I oa t o • • cb o ' h. t ;
o po.I tI~ . 1f • •• to oxo.te d b7 • deC. . ... t o ~d cu.petttloa .ad 0
p ... ~ly ao so t tvo e f fect I . p .odUc ed 107 0 dect . ... l a ol fo1f •• ' oad •
...... _ t . t be .. 10 ... fro- voc d =-po t U! th o sn. u t la fluooee MId
. be 1J>c:........ I" 01 fo1to nso . .... , 10 fl oo u . IKI de t n&H to d.
A ha. ,," t I nc ... ... to . ot o of YCS_US t._5 . 0 6 lb/ A 1>00• ..., df .c ....
.... ed ri eld Ot . toa d 00 "'" ..tI.1l.e o1f o1 f . yloi d 10 de~te ... d. n.o h i'" u.e
of YCS"'~ ..... .. . 0 d .... . 1.... I " e .op vl ao ', Floal l y . 1t oh""ld be ao •• d
t bot ..... 11e tile f o yl old ob t" I "" d wl th - j 1b/A of Ycs-4~ w.. "- "._ 10
to th " t ob to ino d vltb EPTC ph&. 2 .4 -m . t be .. ""d co "" t obse ..... d d th th o
fo ... . . u o .... at woo . t sa lll """' tl ' 1"" • • • Tn... , 1 . I ... ea th •• oH olto
vl,o. 1. t ed uc . d by t b. EPTC pI ... 2 . 4 -DB t t ' o' .. a ' In coop • • I . .... w1t b t b .
5 lblA vGS-43 8 t t eo . .. at . Tb l . ~Bh ' be due . 0 S• • • ••• coapo 'it ioa bo
t\l Un ol h lf a pl an • • I " th o buv l •• " " nd Ot t o • phy t n t od c . fh et o f
t ho EPTe plus 2. 4-IlI! " .. ,_ n t . sa.... . upport f o r ,b . la n e< hypo t haal o
10 f ound in t ho da te o f Duke . .. a 1. (2) \lh i ch ohov. 0 81 gn U i cant r e duc 
tion I n lIe i ght po. p l aat of 6 ;;e~-old , g. oenh ouse g.~ o l felf. '. e lt ed
wllb EPTC (3 110/ ,\ , HI) "" "'p"re d to aa "" .. .. .. d . aon ...... . dy contr ol.

LlTE....TURE CIT ED

1. Duke,~. a., a . J . a. ecke . and P. P. Soldt . 1910 . eo.po•• 'IYO . f fo c to
o f EP'IC. 8", yla te "" d YCS... 38 on ""' .... 1 _.sa ond ol fo1fo . Proe •
• I:WCC24 , 21 3-21 9 .

,. lIuk. . V. 8 . • Y. $ , _ J . F . HUll.. lJ12. El'T (-'\ .. 0I 1...
• e e1oa .f f . et d I inJ . 1f. l f. ~.t1. t lo.. Proc . NEWOC26.
p.... ) .
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!PTe - ATU.ZDIE RESl DUI: IJrrUACTl Oll uncr

011 S£2DLUlC ALFALfA VAAIn1ES !I

WUH_ I . DIlk~ . V. S......... JuH an F. Iiw:lt 11

&"pn~t. "u e ~"cte4 i n t hoo. ..... ,,-. . d"rl". 19 70 aDd a n to
<I..<..rai". t he . r f.c l* of tc.b lna tl~ o f $-e . hyl dlpropy ltb l~r~t. (EPTC)
a Dd 2-c:hlor.,..4_~1_1_6-isoproP1luo1"""J.-tdnlD" ( .. ruine ) on t h.e
, r owth of . ..ed11na a lf a lf. (Medica go • • • 1•• L. ) . A tr.t~ in corpo ra t ed
th r ouch th e so tl oon~lned I n 6 In. pot e re duced tb. f ina l eta nd bel ch. and
~I.ht of a l fa lfe . When EPTC... . mixed I " th e uppe r 2 I n . of th e t t l . t i ne
tr ea t ed so lI. al fa l fa Inju ry ..&.a" pl l fl ed . The eff ec t of t he c~lna t lon

w•• I re. te r t ha " t he . f fe . t of ei t he r ch.-I cal . l one . The ' •• • on for . ht e
1, . " Ii e at ed to be d" . t o an ef fe t t of EPTC on e rr a " l nc metabo ll •• .

INTRODUCTi ON

Ef fec t l of 2- th lo ro- 4- e thy l • • l no-6 -1 a" pr opy la aino -a -t t l "elne (a t r• • \n e)
•• • Id". on for a, _ crop •• t.bl la~nt hov~ ott~n be~n r ~p;r ' ed ( 1, 2, 4) .
r i nk and fI~t chal l (2) r~ por t ed tha t a.ed ina- of aev~ ral fora,~ crop.
l nclud i D$ a lfa l fa (Med lc a , o .. ti va L.) r ed etc..r (!r l fo l lua pr a , ana a) and
l ad l no etc. . r (Tr lfol i ua r ape na ) ve r •• ~ver~ly Inj ur ed I I son t ha to ll owtna
app l1 ca tl ODs of 1 I b/ rn1D~. Lut ey .!l !l. (4) r~ported t lult bi rd..f oot
tre f oU (Lot ... so m lc ul ) s_ tnp ve r a a"~r.ly d._ led I>l' t r l u l ...
r .. ld.ue r es ul t l uc f r a. a a pl i t tr~aOStD t of 3 and 2 I b/A a t ra sloe app l I ed 11
...t 12 _ tlul. r es pectI " d , . prio r to le _ est a bil a _nt . I n no.... l
r oU t l """ ....ed 1J:l tM Jtort -' t, d es ...... .. .. alf alf a will of t .... f oU"" <:0 '"

(Zu .!!I!. L.) ""-I sh baa beet> tr U tM " Uh alaii .. .. t .. of a .. ni ... for t he
r ...... a1 of qWlcq ()). St SDdad . pr ac t ic es fo r es t.ab U a h.tna t hi a d u r- s_ ..
slt a l t. tnclud~ the ~ of th~ b~rbl ctd~ S-. t hyl dip rOpyltht ncar baasta (EPTC)
as a pre-pl an t 1J:lcorpo ra ted t ra ac.en t f or I rasa a nd bro ad l u f con t rol ( 3) .
Seve r a l , . s ..... r epor . a have tndica ted that . .. ... t " . ~ I nj u ry t o .I fa l fa
oc cuta vben s a. d10a- a ' a .. d. tb~ y.a , fol1"" lna corn. .... a r. ault , at ud t ..
t aport ed b. r el o ve t . d• • t aned t o de t arad o. t he po. a l bl. l oflu .ns . of . .. 11
qua ntt ttes of at rsl ln~ 00 a_ l t na . l fa l fa snd i f th~ US~ of EPTC r.nd ered
th s youn, pl a o' a .a r • • ua • • p tlb l~ t o t r l a . l n. ln ju ry .

KATERIALS ANDHETIIODS

Durl o, 1970 an d 1971 . , r een honsa s t udl.s w.r e cnnduc t ed t o ds . s .. i ne
t ha e f fe c t s of co nc . ntr a tio na of I t r s . l n. snd EYre a nd , h. i r coa b ln a t l ons
on t he gr owth of t~ a l f .l f s va ri et i ea, lr oquot a end Nec r al ans e t t . Honeoye

y Cont rthutIon h .. . he ll<opar..... ot of ....ro..-y , R... York Sta t e Coll al . of
....r ltu lt ur . , Corn.l l U~vers l ty , I tha c_ . R... York.

1I Aaa1ztsn t Prot . aso r . . . . .. r ch Asa1acs nt and Expac L.oo t al l st. ,"psc. 1~. I1 .

Dspar OStDt of ",, '..-y. c.a......U Qo1v... 1. y. It """". Ii ... Yor k .
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s i l t lOaD so lI v i' h ao or gani c matt er of 3 .8 l was use d to a l l aludic.. The
~perl=ent. l design wa . a rand ami t ed c~plete b lot~ Yi t h t hre e replicat ion a.

Ar t.:in e a t 0, 1/16, 1/8, 1/4 and 1/ 2 ppm by weigh t (pp~), on an air - dry
basl a , was tho roughl Y mixe d wI t h th e so l I by apr ay ing th e chemi ca l on' o th e
,01 1 as it r ot a t ed I n a 5 ga l. smal l_ ba t t h mi xer . Inco rporation wa. con
s id e t ed t~lete aft e r 5 min. After mi xi ng , th e t rest ed 80 11 wa. placed in
6 In.di amet er po t a sufflti ent to f I l l th em t o wi thi n 2 i n.of t he top. The
tomainl og 2 In.of so l I wa . t r eat ed with EFTC a t 0 or 3 ppBWa s deoc rtbed
for at r • • i 0 8 I .e. I ncor por a te d thoroughly in th e mlxt r fo r 10 mIn . Af ter
t he second treat ments, aoi l wa. added t o the potO t o fI l l t hem t o ,apa city.
Alf .l f . aeed wer e planted 1/4 i~deep and so il was br ought t o fi eld ta pa ti ty .

Data on a eed l i ng e~rgent e was t aken 1 days af t er plan ting . Seed l in gs
were har ve. ted si x Vte~ af ter s eed i ng by clipp in g a t the aoi l . ur fa t e .

RESULTSANDDi SCUSSi ON

Germin ation and emerg enc e of the two a l fa l fa va ei e ti ea va. unaf fe cted
by a t ea zi ne applied a l one (Tab l e 1) whi ch agr e es v i th th e report of Pink
and Pl et chal l (2) tha t a l fa l fa germ i nate s equal l y we l l in s oi l conta i ni ng
up to 1. 0 ppmw of this t eia zi ne herhicid e . Si mil a rl y , EPTC waa al oo i n
ef f ec ti ve a ga i na t germi nation. aowever , wheo £PTC waG to~blned wi th el thee

Tabl e 1. Ef fect of a t r a r i ne and £PTe on emecgence and fin a l s ta od at har ve st
of Iroquo i s and Nac r agans e t t alf a lf a .

Stand Reductio n (1) 11
l coguoi e Narca ganaet t

Atrui ne ' ITe
See dl ing Emecgenc e (1) 1/Rat e , Rat e ,

IbO . lb l A Iro quoh Na rr ag ans e t t

0 0 " ., 11 so •,
"

., es ••
1/ 16 0 " • es •

a " ., ...,
'I' 0 74 a b 87 a b

a ,n sc e
'I , 0 ,n 86 ab

a " , ...
'I ' 0 rs ., 85 a b

a " , .n

a s,.
'"'"
aa e

'"

10 0 a
100 ..

,.,.
io r
a'
".ia a

11

Y

11

Emecgen ce valu ea ace ba aed on t he number of plant a eac r gi ng divided
by t he nu=ber of pl ant ed s eeda .
St and ced uctio n va l uea ac e baa ed on th e number of plant a at harv • • t
(6 we eka ) aa a perc ent of t ho•• which eme , ged .
Val ue. in ,h e .a" column a foll owed by identic al l ett er . a r e not
a i gni f i ca nt a t th e 0 .0 5 lev el.



""
1/4 or 1/2 ppmwart s . in e , a slgn l f ica n, re duc t i on in ~rgence of ooe variety ,
lr~uois , was observed . Emergonc e of Nar raga ns e t t s eed l i ngs was unaf fected
by t he co~blnatlon .

Resul ts shOWin g fInal .t an d count a i n r es pons e to EPTC or art s ztn e
tr ea tments a1 ao i ndicat ed t ha t t he comb ina t Io n of EYre wi th at t s,l ne va .
~te acti ve t han e i t he r chemi ca l a l one (Tab l e 1). All ra t cs of a t ta zi ne
app l i ed singul arl y s ignificantl y reduced t he a ta nd of bo th va r let Ie . by
t he ti me of har vest , whi l e EPTC did not . When EPTC was, however, In cor porate d
wi t h th e a 'ra . l ne •• tand redu ct io n was si gnifi cantl Y gr eate r th an when a t t a r i ne
had been u.ed a l one . The sig ni f ic an t Int er act i on wa a obs erved wi t h bot h
1/8 and 1/4 ppmw art s,l ne. I r oquoi s a l fal fa aeened to be mor e re s pons iv e t o
th e i nt er s c ti on th sn Narr ag ans e t t .

The he i gh t of I r oquoi s a od Natrsgan oet t at harv e s t ~as not af fe c te d
by EPTC a l one (Tabl e 2). I r oquoi a ~a_ ai gni f i cant l y s hor te d by a l l r a te s
of a t r aaioe while Na r raganse tt yag a ffe tt ed by on ly th e l/~ and 1/2 ppmM.
Thi _ r edu ction In heig ht cau _ed by _t ea zi ne ya . amplified ~hen EPTC ~aa added
t o th e aoil . Seedlin gs of both va r i et ie s ~e re a l gnl f i c an l y ahort er ~hen

11' P~ atraa ine a nd ErTC ~ee e combin ed yh i l . onl y Nar ragaosett gave a
s i gnif i ca ot re .ponse to 1/8 ppmMwith ErTC. Differ enc e s betY~n var ieties
weee , ho~evee , not aig ni cic an t .

Tabl e 2 . Eff ec ts of m c and a t rad ne on t he height and yI e ld of I ro quois and
Nar r aga naett al fal fa 6 vee~a af t er pl ant i ng .

I r "9 uoia zeeeeeeen
Acr az i ne esrc I r oguoi a Nar r as anset t " .Wt.V " .",.

Rate , Ra t e , Heigh eY , Nei ah t , ("'8)/ , (mg)! ,
I b/A lli ( A (tm) redutti on ( tm) r~d uc t1 on pla n t re duc ti on pla n t re duct ;

c 0 as .'/ o " , 0 no , 0 831 a 0
a " , ,

"
,. , saa • " 661 b as

1/16 o ". ae 3~ ab • '" " " '" • ", ,,, az '" " '" , oe ". , aa

". o ". sa .n " " 453 c " m , ", ,n " " , as 309 d " '"
,

"
'" o o a '00 0 • ' 00 o ,

"'" o s "'"a c e ' 00 0 • '00 u ,
"'" o r '00

u Height value a v . re to !:en the '" of harves t of s weeks d eer planUng .

>I Fre sh weight f igure. vere ob tai ne d 6 ~ee~. a ft e r planti ng .

>I Val ues in th e • • me col umn fo llowed by id en t i ca l l et ter . a r e no t .i gni fi ca nt a t
the 0.05 l evel.



Al f a l f a yiel d was drama ti ca l ly a f f ec te d by bot h EPTC and a t e a. i n.
(Tab l e 2). Slngu lar appl ica t loos of EPTC an d 1116 ppmw a t t a z ln e equa l l y
r edu ced t ho yiel d of both var t e t ies . ~en hl ghnr ra t es of a t r az i ne were
i ocor pOrat ed t hr oughout t he soi l prof it e . a t ypi ca l rat e re sponse was
noted whi ch was s i goi f l ca nt io all ca sea . The add i t ion of 3 ppmw EPTC to
th e at r a r i ne- t r ea t ed soi l csu sed sn eve n gr ea t er wei gh t r educ ti on than hsd
been not ed wit h ei th e r chomica l a lone . Thl o enhan ced r educt io n wa s a ign if 
i ca nt f or all . a t u of s t n ri ne . Bot h vs r i~ t ics resp onde d .i .ula rl y .

l nt er e.tl ngl y , the yi e l d r eduction in r espo noe to 1/ 16 ppmwa trarln e
In combi na t i on wi t h EPTC i s sl~i la r to t ha t obta ined wi t h l/ g ppaw a t ra . i oe
al ooe , and 1/8 ppmw i n cOBbl na tion i s st~i la r t o 1/4 ppmwa tra zi ne alon e.
Thi s woul d Indic at e t hat EPTC enhan ce s t ha phys i olo gi cal e f fe c t of a t ra zi ne
in the plan t by 1) a f f ec t i ng t he ss me blo cheaic al mech an t o~ as doc s a t r a r l ne
or 2) pr ev ent in g t he mct abol io m of the tri a . i ne whi ch woul d pr OVide more
phyto t oxi c ant in t he pl a nt and a t t he low r a t aa used i n t hes e s t udi es ,
provi de moce ac t iVi ty, Two line s of reaso nin g would support t he latt e r
cnntent in n. F lr~ t , the most r ece nt evi de nce f Ot t he mode of ac t i on of
EFTC i~ ica tea tha t it a ffec ts ptot ein ~yn t h eais (5) ra t her t han phot n
syn t hed s aa doe s a tr u in e (6) . Second , i n t h b s t udy pl an t s tr ea t ed
v l th t he combi na tio n o f ch~icala exh i bi ted phytot OXi C syaptn~ vh l ~h ver e
pr ac t ic a l ly Ident i cal co thos e observed on seed llng a tr ea t ed wi th at r azi ne
a l one a nd whi ch wer e d l .o l~lla r to thos e s een on seedli ngs t r ea ce d with
EFTC aln ne. Fnr e xample, alf a lf a se ed l i ng. exp ns ed t o 3 ppmv EPTC exhi b it ed
s l i ght heig ht redu c tI on a nd cuppi ng of t he fir at and sec ond t ri folia t e l eav ea
whi ch l ast ed f or onl y one to t ht ee weeka and waa fo llow ed by rec overy. On
the oth er hand , aeed ll og~ exposed t o I f2 ppmv a t razl ne exhi b i t ed a ra pid
sp r ead of ch l or osi s f rOD.t he ... rg ins of th e fin t and secon d trif olia te
l e ave s unt i l th e whol e l e af a r ea vas a ff ec t ed a nd t he pl a nt . di ed . When
pla nt s wern tr eate d vlth a lowe r t~ te of at r a zl ne, auch a s I /~ ppmw,
a a l~l l ar chl oro s l a oc cur r ed , but phy t ot ox ic s ct l on was not aa faa t a nd
many pla nt a re cover ed and grew normall y . Seedlings treated wi th EPTC and
LIS ppmv at rul ne no t only showed shon-ll ved le a f cuppin g , t hey e xh Ibited
chlor ool a whi ch apre ad ~re t apid l y tha n not ed f or 1/ 8 ppmwa l one a nd
a ppro ximate l y as fas t aa 1/ 4 Ot lIt ppmwa t r a r i ne a l one . Syap t~ on a l l
pl a nt a t r ea t ed wi th t he combin a t i ona of chemic al s a ppea r ed t o be dua t o a
hig her concentr a t io n of atr azl ne t hso th at bei ng ua ed i n t he par t icu l a r
tre at ....n..

I f t he observatio na l da t a ar e coupled with t he r e por t . i n t he l i t er at ur e
th a t 1) EPTC i n t er f e r s vl t h pr ot eio synt heal s in pl a nt a ( 5) and t hat 2)
at ra zi ne metab ol ls~ i n corn l a de pende nt on t he pr ea ence and acti vity of t he
en zyme g lu ta th ione S· t. ans fe ra se ( 7) , it a ea~ lo gic al t ha t enha nced
seedl i ng mor t a l i t y whi ch occura whe n EPTC i s uaed in ao l l cnnt al nin g Inv
l eve ls nf at t a zi ne I . due t o EFTC pr ev en t in g th e fo rmat ion of a s i~ l lar

de t oxi fyi ng enr yme In a l fa l fa which would th en pr eve nt th e met abn l i sm of
a t u zl ne and t he re by a ll ow mor e a cti vit y ra th e r t han i na ct iv i ty .

In t he soi la of New Yor k , where t ri a . lne her bic i de s are bein g us ed
for ve ed contr ol i n co rn , t he year be f or e t r i a zi ne - sens i t i ve cro ps a r e
pl anted , crop i nj ury may oc cur If a small l evel of t r i azine re s idue



'"
pe rsist s and if [ Pr e is us ed on t h e s u c ce e d i ng cro p . Th i . i njur y "'i ll
l i kel y not be evi dent I t [PTC 1. not used . Ot her herb i c i des ",h leh a r e
used on succe ed ing crops .a y .1.0 caus e t h i s e f f e ct . Accor ding ly , re por t s
of her bi cid e i nj ury on cr ops whi ch ar e grown i n aoil. pr evio us l y t r e at ed
"'i eb tr i . z l ne her bi c i des sa y he due t o an In t era c t i on ef fect r at he r
t han on ef fec t of t he individual her bi ci de .
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14 ,3 62-3 67 .

1963 . Fong e cro p estab li .luo en t
r es i due.. lIeeds 11, 81-83.

J. Li Mc o tt , D. L. and R. D. Hag in . 19M . Int erac t io n of EPTC s od DNSP
00 s e edl i ng. of a l fa lf a a nd bir daf oot t r of nl1 . Wo~d Soio no. 16, 182_184 .

,. Luoey , R . F .. S . N. For U g , and E. J. C zar n~ul:.y. 1967 .
to oa ts an d b lrd af oot t r ef oil [011"" ln8 corn t r eat e d [or
qu.aokgr a.u. Pr oc . NElICC 2l , 286~293 .

Herb l c id~ i nj ury
t he oont r ol of

5. Morela nd , D. E., S . S . Mal hotra, R. D. Gruenha gon, and E. H. Shnkr ah .
1969 . Ef f ecta of herbi c i des On RNAand prnt ei n "ynt he . la . Weed Sci enc e
17, 556-5 63.

6 . More l a nd , D. E. and 1(, L. Rill . 1962. In .~r fe r enc e of he rb i o1de. " Uh
the Ri l l re act ion of i . ol a t ed chlo ro pl .s t . . Weeds 10,22 9-2 36 .

Shi mabul:.uro, L. R. , D. S.
Glu .a t hlo ne conj ugn l on .
i n corn. Pl ant Phya i ol .

Fr ea r, H. R. S"ans on a nd II. C. lI. bh . 1971 .
An enz Yftat lc ba a l . for "tr ".i ne r ea ia ta nce
47 , 10-14 .



THE EFFEctS or 4-NmIO-6-!-BllTTL-]- (H!11ITLTlIIO)-AS-T1l~0l-5-(4K)-(lIll!

( ....y 94331) (»I IlEDlS nI l.$TABL I SIIQl AU"AU'A AI

WlI U ... . I)ub, . Dd Ju u. .. ,. H"" . Y

E:zpo!r~..u cOD,h•.,. '" a t """ !Du.U _ <turl ... 1970 """ 1911 r ev u l ed
. "". 4--.i D<>-6--.!.-bv.t, l-)- <_thy l thi o)- .!!.- u t u 1o - 5- ( 4ft) -one (&.\! ' 433 7)
~ ett.c'l~ rOt the cont ro l of C~ daodel .lon (T.t.~e~ of f ici na l . Weber)
I" .. . a blt ahed a l t a l Ca . Appl i cations of lb. be rblcld a In t be ., tlna vet e found
to ~ .u • • e f fec tiv e '''''Ii tb e co r r es pODdlq t r • • e.rn ta in tb e fall. Even tho uth
t rut~nt. 10 t be f.ll r educe t he Vi gor of daade l i on , th. we'" aurvl vea end
.p . _ad a . Alf .lf . w•• f ound t o t ol er a • • up t o 2 I b/A of !AY '4337 but ... t~

le vel. for noraal ule are sugges t ed to be In th e .ang e of 1 .0 to 1 . ) Ib/ A.

I NTRODUCTION

The be rb l tlde 4- . ..lno-6-.!.-butyl -J-(.ethyltb lo)-~-trl• • l n_5·('H) .on .
(! AY 94117) has bea ... e por t ed to b" e f t • • t l v", f or annua l end pe t en" l _ l b.oa dl • • f
. nd Ir ... eo n t ro l In • • v• •• 1 cr op. (I, 2, ~). Murphy (~) r epor t ed t hat hll h
r . t .. of thi . che.J e. l l a ve .. r l i nal con t .o l of quae~r... (AI .o pyron ' !p!9!
(L.) Juu v . ) iD po rn ... a (S<llaOUII rubu o. u!) . Y""r JJ •• po. red uc.11 ... t C<MI.t ro l
ot q......c kcr ... v 1<l> d an . r n" • • On t il. ot h• • IIand, Itockvell Y tIOrM t llat
11. COrD (2.,. " Ia L.l and ...,.I>ea (Ch clo. ~ (t.. ) liard ""I""r ee. al t alfa
O!e!!lcuo sathe L.) vaa ont ee1 by p. _. I pplie aU ODSot Io\Y 94ll1.
Stud 1.. . e po. t"'" hu .l .. _ u con,h", ."", t o d.. . ..t the ro le .. "". of .. .. I>-
11.hed al fal fa and coaaoD dand el ioo (Ya.a zs cu. ot fic lnal. W. be r ) to IAT 943)1
app lled a ' d lfferen t tl ... dur i~ t he yea •.

Dut1Dll 1970 and 19 11 .xpe.~u " • •• con<l""t ed _r EtRS, 11'_ Yor k ""
t.laa cha ..... ry .l lt l oea (OMa 3 .2%) a nd oea . Au.ora, Nev York DO Llaa . 11t loea
(OMa 3.9 %). I n a l l . xpa . i .en t . , plot . 6 a 20 f • • ve re .. t ab l i a hed In an
a lf a lfa • •a nd pr ed_l ..a uly i nh at ed " ltl> dand . H on. He rbicid e appli u ti on.
In a l l caae a " e. . .. d. ,,1 .h • Ka'e r plo t . praye r ca l l br a t ed to d.llve r 30 I PO.
&lch • • per~ent va . a c_ pl. ta l y r andoat . ed bl oc k d•• il n v lt h four r.pl1c atioo • .

I n Eaper1ment I . BAY94337 a t 0 , 0 . 3 and 1. 0 I b/ A uo. a ppl i . d to a t uo
y.a . old . t a od o t Sa. ana c al f a l fa on Apr i l 13 , 1910. Appl l ca t l ona ... . . .. d. pr ior

1/ Cont rIbutIO n f raa th e Depar tmen t of AI ' ooo.y , Hew Yo. k St a' . CoI I .I. of
.. . icultu . a, Cor n.l l Unlve .a l t y , lt bar ., lI'ev York.

y ....d a u n . Pr of or and !:llpa.l ..... .. H at , . .. pee . h a ly, Depo . ... nr of
.. . ......,. . Co ll Unh • •a Hy . It"""""/lev York U830.

11 Hunt. J. F. 1910. 'e .aoaa1 C'".... ' e l.,. tlo .. .
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t o visibl e h 1t latio n of growth of bud. on t he a lf alfa cr"""" . lla n de11 " n
pl a nt s, on the oth e r hand , were compl et e ly gre en and a ppea r ed to be ac t i ve l y
gr owing . Tot a l for a ge yi e l d wa s es t i mat ed fro . a 3 .2 5 by 20 ft. awa t h t.~en

fro ll th e cen ter of each plo t at . ach of t hree cut t i ng de t ea dwring t he 1970
gr owing a.as on. All yl eld da ra at e e xpr e. a ed . a Ib/ A on an oven-d ry b•• l e
(75 C to • constant "dgh t) . Bo tMl td c"",,, o"ltl oo uti .... . ... were "", de 00 t h
stand ing forag e by th e vi s ual weig h t est i""' t t on ~thod de ac rib ed by Hunt (3).

In l at e 1970 , Experim ent 11 was lniti a ted in " t hre e yeer old at and of
Nare s. neer t .If .lf ,, t o compar e aAY 94337 at 0, 0. 5 , I ,D, 1.5 and 2. 0 Ib/ A
a pp li ed tn th e fe ll '11th s i mil ar r e t u applied tn t h e p r i ng . Da t e a o f
epp l1 catlon " ere lIovembu 3. 1970 .nd April 13, 1971. In Nov~mber , tn~

nerbic id ~ was app l i ed immediat ely a fter tn e alfa lf a nad be en mowed to a height
of ~ to 5 i n . At that t i me , dand e lion r os e t t e. wer e 10 t o 12 i n . in di ametet
an d wer e activ el y growing . In th e s pri ng, IMY 94331 was appli ed prior to
viaibla initi ation of a l fa l f a grow th . At tn~ ti me of tr eatm~nt dand~lion

ros ~tt.. av er aged 3 to 6 i n. i n diane tar at tne t i me of apuying, a od werc
ac t i ve l y gr ovi ng.

I n Exper i meot I I , t otal fo r age yie l d es ti matio ns were t aken a. des cr i bed
for Experim ent I. In t ni •• tudy , however , botan i ca l composi t i on was detar-innd
fro m han d oepar a tin n. of a r andom, . ub.... ple cnapo.ited fr om fiv e loc ati ona
with in e. cn pl ot . Sampl ea wer e . epar a t ed in to dande l i on and a lf alf . , we igned
and oven-dtied . All yi eld data ar e expr es. ed • • lbj A on an oven _dry ba . i • .

RESULTSANDDISCUSSION

In Experi ment I, aAY 94337 caus ed a dr ... t i c reduction in dandeli on
growth by tne ti me of f irat f or age ha rve . t ( CT 1) i n 1970 . (Tab ie 1) .
Diffe ren ce . be tween r a te s of tn~ n~ r b icid~ w~r e not fou nd t o b ~ s ig ni fic an t ,

Tabl~ 1 . Botani cal composi t io n a nd yi el d of fo ra ge as affec ted by BAY9433 1
app li e d in th o .prin g to eota bl is ned a l f a lf a , Etna, New York , 1910 .

Compositio n (%) 11
Alf al fa

CT 1 C1" II CT I IIHerb i ci de

BAY9H J7

Control

~'"Ib lA

'I',
o

, .,.
'"

Bota ni cal
D.1Indeli on

CT II CT III Y
7ab 9 ab 1/
2. 4 a

,.. '"...
" "

sz
sa

su

90 ab...
" "

To t al
Yie ld,

Dry Matter
Ib/ A

8489
8701

8104

"
1/ Botani cal t emposition fi gur es obt ained by the viausl weight e. timation

method (3) .

CT 1. CT I I and CT I I I t ef er to f orag e harve st a ta ken re . pec t iv e ly on
J une J , Jun~ 21 and S ep t~ber 21 , 1910.

1/ Tr ea tmen t means fo l l owed by id ent ica l le tt er . a t e not .i gnifl cant a t t he
0 .0 5 l""e1.



~er , t be r . ~... t read ~.r4. ,re.t.r act 1yit y vitb <h& l ib !. r .t • •
The . H .., t i ... _ . of tbe be . b 1d <l. ~.. ~t!.na ..... i de<><;mby "oa t 1ll_
all nU i ca nt r ech.c U oa l n daDddlon th roueJ> t b. ti _ of t hi n! cuttl", (cr n n.
n... ht ,h est n u Of loAY94]]1 c. ... m • _ 11 ........ t of .. t , 1... 1 chlo r ... l a on
old e r a l fa lfa l .av oa prIor to fi r a t c¥ t b¥ t thia phy t ot ox ic .,-p ta. pa ral.ted
for only a ahor t t i.e . th . ahart-lived e f f .., t d id nOt . f f ec t to ta l fota,.
yidd .

Th. t • • ul t . o f Expet1~nt II 1ndico t ed t hat dande l 10n pl ant a t r eo te d t n
t he fo ll uH h llAY 94337 u .p<>nded qui te dif feron t l y to thou tro o t ed i n t h.
apr l ng (t obl e 2) . One nont h a f ta . t • • a t ment 1n th O r. ll, r oxe t t a. at tr .at ed
<londe l 10n plant. wer e ye ll ow, necrot ic a o4 ~'a 2 t o 3 t i =ea .~ll • • in
d~tc. than CO•• •• poo4ina unt.o a ted pl a nta . ' y Jun . nf t hc fol l OWl na yea r ,
however , t h.. a aaDO pla nte had parti allY Or f ul l y r. ca.e rtd . On the ot her
beDd. pla nte tru ted In the ea rly . pr l ", had . tat lu phyto t""ic . )'Ilpt _
and neve r r o"a. .r ed .

1< b lou r .. tt", t ha t ...... t _ '" t he . ho a Dd ...-lIa r oC clIa ,.. .,_ 101
brood luC h teel .... by 110\1'94337 pr i or t o vinur, t .... pla nt !lill y r..,a. ...
tha fol l av i na Irav!.na aeasoo. Ofto poaa t bla r aaaoo tor t bi a i O"aap l .t O kill
could be r d at ed to t h. phya 101oa:t ot t he doDd.H OD plant and aoU-e"-ieal
r . lat 1ona bi pol. Aa ta ll pr os .. ..... tarbobyd .. t .. prod"'ec1 by ploot ... yntb_ l.
or . t r ana l oeat m to t he tap root fo r a <ora go fo r vi nt or . urv i . a l and ap tica

tab l a 2. Coaaon da ndel ion cont ro l wtt h BAY94337 applied in t he fa l l Or a pr l ng
t o .. t abU ohed alfal fa, Auro .. , New Yotk, 1971.

AppUc atlon

Ilovc.btr, 1970

Aptll. 19 71

Cont ro l
Contr ol

loAY 94337
Ilate ,
1100.

, .>
LO
L>,.,
e.s
LO
L>
a.e

Pla nt ltc .p Dn!!
Oaode Hon

Dec. 9 . 1970

••••...•••• > ••
U •,.,<,.,,,.,<,., ,
,., ,,.,<

OandaHon
Jun a 6 . 1971

1. 0 b
2 .0 b
0.8 b
2 .0 b

8 . ~ a
10.0 •
10. 0 •
10 .0 •

0 .0 10
1.3 b

11 Pla nt t e. ponae t a t in g. ' r e b.aed on th e ac. le 0 t o 10 yher e 0 r ept el ent.
nD oont r Dl and 10 r epr ol ent • • cD.p lc te r.du c ti On in at and a nd vi gor .

11 Tr ea caa nt .. an. followed by t ho .... l ett or do not diCCer olgnl £lcan t l y
a t the O.O~ l av al.



,..
Ul rGWtb . The t ... d o f pbo'~'huu d1a1n h hes .. t _uo:.. t t . .. st ... .
If lAY 94]] 7 app U ed _ Cur t ile tt.& u..t . uf lld .... ca r bob fd u '-I bet "
n on'll bu.. t o U OD of pbo toe". thul a tIl.wah fr ee a lq, ,.eU~ _
_ • • 1" ,01 1Ok 1. _III occ .. . vi th Ili ot.-l "ff...,., _ t he abl1 U y of t be ,laD_t o
. "" 1" ,, th" .. t o t n . Any be ,bid " . "" t eh alp ' bo 1Jl <.bot plan. n o rqe orp"
durlD I th o ..l ata . Ililht posatbl ,. be detnzt fled ... Lobol l. _1l,. . 10 tho u rl y
.,.11\& . t ile t~lC&l pr. acot 10 th a aol 1 would ba t u cbed avo,. f~ the
dandelion r oot to ne by Delc'n, _nov. On th e ot ha. liaRd , BAY94))7 .ppl i ed
to da Ddd lo n . plaM a 1n t ile . prl nl .... .,ld a ff e c t photo ayntheo h ne lO<led Cor u rly
grow th whi ch woul d bo h td for pla n t ~ urvlv.l. Findl y , l ei t hi a , d le ets
1n th e .p t l O' wo..ld be of •• .a lle r ~&n l . ..oe.

aGroo l.al coapoo ltlon da .a t.ken 00 each of th ... . ..t tln , da . a . con f l r.ed
tile ef fe. t l " a "' •• of lAY 94)37 for ~ndel10D cont r ol (Tab l e 3). Al l r a t ea of
t hi a he r bicid a app l ied i. tbe ea r l y apr i . S al~ific.o tly r educed the yi e ld of
<hi a _eo! at u ch cut U ,,& date. /10 a lsn H i c. .. , d1ff euK"", in r .. ...... r ..
Dba-rYe<! a l Uhoush ,be l~, r . , .. di d . ppu r to be Ie ••• c tt ye . At t he l .. t
~ .... t (CT I II) dandelion pla. t. b-aa. t o r.app ... r i • • 11 rr .. t ed plo t . ..
eo'ld....,_ I»' iDeu ... ed _ yhld. TlHo al sn Ui c...., e o f tll ia al ip t r es ._ t h
vU l not be krIovIl un t il J""" of 1972 -.. yidd . of -..I . aDd a lf d fa v i11

T.ble 3. Tleld of .I f.lf a ..ad C..-oft dand.ll oo .. a ffactod by IAT ,.337
appl i ed In t he f. ll or .p .l 03 t o • • tabli . had . 1f. l f. . Aur ora ,
IIIN York , 1971.

Alfa lfa Yi..ld 11 Dande lion Yh ld 11 11
MY 9433 1 Dll' Kottn Dr y IilI ttn

b" Ib/ A 11 Ib/ A
Appli ca ti on Ib/A ct: , crn CTI II CII CT II r;tllt Ave .

Nov. , 197D ,., 319D USS ~. '" '" '" 183 be.., ",. 2174 ,.,
" '" '" 112 cd

U 3372 2172 on '" '" ", 212 abe
a.e "" 236' ,~ U '" m 111d

Apd l , 1971 ,., 363S "" U% " " m " •a.c "" 2714 n .. e ,
" ..•.., ,...,m "" c , .. " •,., 2694 B23 ue , ,
" " •

Contro l e 'M' "" ,~ '" '" ". ,~ •
Contro l c 3974 2314 '" '" '" ". '" ..
11 Yield valu es " obtai ned fro. bot an i cal u paU t i OM of fl ve •• ndOll . ub-

u" ples f r on ",. pl o t

11 CT I , CT 11 , and CT I II r ef er to cut t i ns det c. t . ken nn June 9, J uly 19
. nd Ausus t 31 , 1911 re spect i ve ly .

11~ana foI l _ cd by ldeo t lc . l le tte •• • • • not .I snl f tcaot a t t he 0.25 level.
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a ga i n be t a ken. The al i ght ca- in fe sta t i on a t t hi r d r uttin g , h~evet, ~y

i ndic a t e t ha t a ' a er e a e-ent ~l th thi e her b i ci de i s re qui r ed. The hi gheot
ra te of BAY 94337 a ppl i ed in t he fa l l ef f s r t e4 a s i gni fi cant red uct i on i n
dandelio n yie l d over t he yea r bu t was l ea a ef f ectiv e tha n the cor r espo ndin g
t re a tment i n the spri ng . Rat ea I e• • th an 2 Ib!! in t he f .l l were, a t be.t,
e r ra ti c .

Alf al fa yi el da wer e not sig ni fic an t ly redu ced by BAY94331 (Tabl e 3) .
I t 1. import a nt t o nnt e , h~ever , t ha t two wee ks pr io r t o fi r st cutti ng S~
di s col or a t i on of th e ~rgins of ol der a l falf a i e-v ea was obs erved on pl anta
t r ea t ed wi t h 1 . 5 an d 2.0 Ib/! i n the f a l l or t he apr in g . Pl an t a t r eat ed wit h
2.0 i b/! wer e I e •• vi gorou s a t fi r s t cut t i ng but re cove r ed fu ll y by se cond
tu t~ tng . The =oe t e f fe c t i ve and s a f es t concentt~ t l on r a nge appea~ ed t o be
1 t o 1.5 Ib/ A.

BAY 90337 appli ed In t he ea r l , s pr i ng is =or e ef f ec t t ve fo r c.-p l ete
dand el io n co nt r ol t han cor r es pond1ng appllc~ t lone i n t he f e ll . Thia her bi ci de
appear s s afe for uae on a l fa l fa except ar t he h1ghe r r s te s .

Baye r , Geor ge H. 1971.
pot~toea tn ope t at e New

'" four yes r
Yor k . Pr oc .

s ummsr y of wood con t r ol
IlEllSS 25: 1S1- l S5.

i n ..h le e

2. e i don e, J. C. and D. A. Br ad en . 1971 . EVd oe ti on of hubld du f or .. eed
cont r ol 1n tr an sp l en tod and se ede d toma toe a. Proc. ~WCC 25 ' 001- 402.

1964 . An eval ......t io n
bo t an ic al c omposit i on

Hont, O. J.
de t et1llin in s

of t he vi s ua l ..e i gh t es t i mat i on method a t
of fo r age plo t s . Agron . J our . 56: 73- 76 .

,. Murphy,
lla l ne .

H. J .
Proc .

snd II . J. Coven .
NRWSS 25 :2D4_211 .

1971 . Weed Cont rol 10 ..ht te pot atoe a i n
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Very poYO .f~ 1 .ca r chi n; c.~b i l l ty vit h . ... 11· , o-medl u. · . t .. d comput, r
(CDC)1 , 0) ' 0 provid e d In • ' e t of FORTRAN I V pr oSr . .. , writte n t o •• • r eh •
Stoving f il e of 25 , 000 compoundo for t henlc . l .vb .t rottu • • • • nd herbici da l
, <, l u l U .. . 'nI U Fo r t Det r i ck dat . be u tont. l n l t o-or kin d. of cl ", . l c . l in 
format i on f or . ub. t r ue t nr• • •• rt h ln a ; th e bl c I0&1•• 1 de t . ll . cove r two do•• ge
U tU, f ou r degu es o f . c<1vhy , . nd t,n ki nd . o r p lan t r •• pon .eo on t he f o l 
1~lnJ . I ~ .petle. : Ph" eolv . vul, o.l . v". SI. ck Volent in., Clytln . .. ~ v., .
KoetJe" , Ipo!O! ' p"rpure ' vo• . He.~nly Blue , a. ph,nu o •• t l vu . vet . Sc. r le .
Globe, Av." ", u,iv. va r. CHn ,land , oDd On< .. "'lv ' var . P.I. 8970.

Tbo clle-tuh .... app li e d .. f oHn Ipu y ..... 7-d . y - o l d pl...... Vi ... d
.. U N- to .. e 01>... -.1 .ftH I, 5, .n<! \ 0 t o 14 de y. . '!be , _ , b101 ,. I.d da ti
e r e ~.ed on the .. e f fect ., whlcb cae ba . aar cbed In • • i aal a pa aa of tba t OLoI
tapa or dll e fila for up to 2S aa t a of , ue r l al . lo eb a. ' .. , coat aln u p t o IS
c r l t e r i a or a•• l cb ~I tiono . One ouch c lt' llt on I I I l iDea l aaqua ... of t ba
f"",r dl_nUI , wu t 4b la .: " I ... . t I ff l ct, e1,,"all, plan t apa cl ll , . nc! ln un _lt ,
of ef flct.

Thi _ papa r I la bor a t •• On t ho biolo gical .I pact a of t he e1.t. b. I I , and
briefly _ nt ionl t he che ...lc.\ up leta, whl c h " u e deu lli d i n .. <tie r P'p ICO.

IHOr t lCu l tu rll t, Vege ta tion Cont ro l Lobor a to r " ' ort Det ri ck , ' r l d. r l ck , Kor ,l .nd
i110 1
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Pa.. c:bor (p ) 1a • pb,r8ico.l eoMt.&Dt dIol"1_ tna tbe ~lW Pl"Op"rt..1• •
of _1.KoLl&r wl.pt , "nait,. &Dd ......ea "" t.eGd.oa . H."".. the ~ ... cbtl r t or
• llqIdd 1a det1A td

,."-'-...
a .. l!l is tJw _ u ....ur "1&IIt ; r 1a U. R Tf,ea e.-a t<:m; D U u.. cMlM1t.1
of U. llq<d.d aod \I u tbe _it,.of U.a ....pol" . ... . poeU .....!T. it.- u..
"PO" dio"'U 7 1a _U ee.po.nd t<l the cIenal.tJ' of u.. liquid ,

p . _ ri
..... V. 1a U.e .. tar~. '*'....t.be ..... ta... '"-" don -.J,.I; 1Udt7 '

P • Va

The po.ra<:bon of • wide ... net.,. of orpn1 o _ .....- ..,. be "" l"v.laW d (....
" t4bl a. _pU -.l b,. ~71. (1$ ) , or est_ted. "" ... eho ....... llln f or .... l"1ou.
J"'OUp &nd bond eont rllN ti ons . Qua,.l, a ll o hu ....ta lo,su. d "'"P1.r1ed l7 d. h ....
mn.d para chon tor. mlllbe.. of OCICIpCWIdII.

/lAne ell a r.ol ,,_ 111:....(7, 8 , 9) M.... in trodu ced. theory of t.<>x:t..&CtiUl
bas..t on the aubs Utuen t """," u nt., " • tN ' anerD ... lat. .4 po.... tu .,l ch
1• • _ SIU'eof t IM>llpopftlli e ebll.....eter or ~l"OJIl>oble bon~ ~r of •
au bl Ut ... llt. TIl.,. ( _ d U... t the bi" loc1 "" l ac t h i .t,. of . .... 1"1... of aublti
t<lted e.. .....- ..... bI ... laWd to . an<:!U.a~tt" !'IItlet.l on .. r on-.

toe li e • -1<.-2.. t ' , .. ~ .. 1<" (5)
In t'"&bon _U oa C u tbe con at ... Uoa of th e orpnie .... pewrd pro-
dllc:1JlI.... eqoa1.....t_ t bl olopca.l. JlOI'M. 1••• tDso. 1D5O. otte. , , and " a ..
~tt tQI1ct.1.cNw wiUl • t>.1Il«a lJUhaUt<>.. t ....... t.a..t ... lat..d to e1.ectroni c
f UK UI. , a .- ctlon _~ pe COl14r to \be a,at_ be1l>c.~. and t.
t ' . and It' . . ... c....tant.. •a iktiDed u , •• lei: J':r/PH.... ... ~ a u..
part.iti OD _tt1 c:1al:1t o t a pa .... t, e<apcNU<l"'" P:I Ula t of .. doIr1 .. U .. 1J>
a l-oc:t..noJ. - .ter a,atu.

J'an u;ho r and ..... c:b' • • -..t.ant a .. t_ of tbe _rt.1tt;t...t con.taat.
.. latecl. to l1po phU1 <r1t ,. micb han ..... bed wida ac ... pt.a..... 1J> t.l!Ie at.aodJ'
of at ... ct...- cU ri t7 .. latt.-hipe . Tbo "'t at.aodJ'. a. the ... f o... .
11aited to "' '' nl 'll tI. rb1cidLl. ac U ri.t. ,. 1J> te o f t.I>"""t._ ~1c~

ch .-1cal pa ..... t.e .... . Undao.bt.edl:r . ot.her pa..-t. a1>l0 c....wl be t OWld t o
... la te pbJtotodc1l.y to l1 popl>U1c1t. ,. ooquall)- .. _ll as • and pa .. cba r .
No_ .. r. 1t. 1a not OIIr 1J>t.ent Or p1I'pC" t o .... l ... t. aU po sa1ble INbsUtu ent.
cOllataa t.. .. 1ct1 .-1&ht. be -P107 ed.

JU.TEllIALS A.ND ME1'IIODS

The regre uton ot ~1cocl1.-ical pa ... t.t.... on t.l>e pre-_rc _"'"
b. rb1c :Ldal. ac Uri. t.,. ot a mab er of 'nal.o&uu ot anil1M . a . t 1ld1t d ua 1nc
IDSO YAhas cbtd ned ~ d.... p- ... sPO/lM cont ... ct..td t or _ell ot the
~. no_ : .......( t.ecllni cU &Nde) diNolnd 1J>... a ... toll ..
Mlrhc1.&.nt ... Jut. l on , tb .. _de up to~ wiUl dht.1llecl .tel'. Serl.aJ
cl1l.ut.1orw of _ <:h prwpa .. u."", and SO al ot each ot Uuo .-.nJ t1nc
d1JlI t t.- .. re a ppl ie d .. a U dre ..c:b to 1JIIdiri.clua.l31- J: n- J: J- pot a



at. .,.,..""nt...U""" o f ~ I: 10'"1 1.0 2 X W 7 aol .. / pot . The fina l aqu._.
~t.1.<><UI Dr ltUSpo_ton.. conta ined in .dcI1U ..... t o t.booacti n .... plIIIId. lOJ
acet.Gae and 0 . 1$ Triton nn-nn h ,I). r ' d1I~17 pr1.or t o t.-~l t.b .
,011 111the pot. _. plant..e<l nth Joopat>lu . U b t ( J<:/'d!!>el c. rr..ent.a_
( Bo:o:tt.) :LUttl ....u. .t t.lt.. ....w of ! \.fIIt..~ poT pot . ,uta .. til e t ,.. t..e<I
poh ... ... haLi f or t wo _-.. 11>Ul. Sreenll_ th e . bo.....~ pL n.. or tt.
_ f'&i.ll&se lldJ.insa _ bo....... . w d and Lb' J'rotll!l ... :l,F.u reeo n:\ll4. 'nIe t'Nsll
_1&ht dl.ta ....... t to rwed too pe ..... ntal .. and • doaa l" - ... . ponse <:Urn for
eacb of u.. toe.t COIIpatl!\lb ... , de rh '.,j b7 plotUna percanl of eontrol h ·.. h
"'ilh t ....rsu a tile lop ri U. of t ile ... 1&.. conOl nt .. t1 "".. ""'- ti l' " do.. .. -
.... ponse """""" an ~ (-.dian dose t. hat re<tu".. e 11...debt t.o SQI: of
cont."" l 11'u ll. wei ght. ) ... . obtained. iP'llpMeall7 t or " e<a]>OW>d.

IlESJLTS ANDDISOJSSION

Our "':oul h (hbl a 1) indicate a rela tion.hip bet wNn t ha pre- eur !" oce
herbi ci dAl acti vi t ,. and t he lip:. philic cha ch rb ti c. ot .. oUlllb. .. of oIpol e
co- pound! O.1lIf: t ha •• thO<! of uut aqua th e tol.lo winl! equo.UcnI .......
du i ....d frao th e dat.a pre u nt ed in hb l. 1 . r •

1011l/Ell:5o - 0. 01087P - 0. 281 ~ 0':%2 0.8 25 (6 )
log l/8D5O- l.u.o....2. )77 13 0 . 899 0.680 (7)

lD. u.. above ..,.. u ..... P U ~....chor • • 111KaM ch '. oaa.stallt. . !! 1111."-
......... r of po1nt.t ,...,j 1A " ri't1.rJ«t.hoI ...... t.nh . r 111the corrda U ...
_ ffi ci en l. .I.ZlId, i' u... , t.a_ n1 clnia Uon . P' ~'h 1.td101t.a 1."'"1. bol.h of
U1__ U ........ ,t.al.isUca ll;r d &n1J'1canl. al. tht 0 . 01 le'ul . e.-p. n.
of the CO~1&UOll _ f fic h ttU ....... :ta. "-", r . thaI. __ 1.1.... 6 ·l'1h tht
dl t.a be l.t.e r t.IlI.!l ...... Uon 1. !h. t. rt u. 1. tht be rbic i41 ..d i d l.,. of I.be
'" I ' ~. a_no to be ol.rG:I&1J"cor ... 1&l.ed nUl .... dlor 1Jaaft wi Ul •
111_I. llJr el;J' UJ>ld by u:.. w,.... Ua b1l1 t ,. or ac~w ., U- t .. o f U.
..... h .. fo r __ of u.. ,uJ>. t it a ent., i!IToJ...ed 1D Ul1a .,- a' _ .

It 10 .pp .....nl. U1at u.. dl t.a 1rad:1.,.t.a• "']a U.o Mp bel. ......... u.. p.....
_ '"Im « herbicidal &cU d t ;,. of ", rt.a 1A a~ J.ocIIes ""Ii I.h.i r
U pophill et l.,. "" . u:.. r .... l ....t.ad b,. ..... chor or llanach 'a • oon ot. nl. . Th.
phr-ica l o1«n1 t1can '" of t.bio co ..,..,1&t.1.on b . how ur . nat '0 . pp ... nl..
11. b qu.il... p>ni bl e 1."'"1. cbl.ncu in I.h. II p>phillc cbI. ... cw r of I.hu .
Cla poundo . re sulUn l f!"la tJl • • <!diUon or lIOnl of lIIIbsti tl1enl.a . .. ,. bl1.ns
abou l. chang .. in blolociod &cl.irl t;,. Wli ch ,. ba ....n1f ... I.8d in • lI\lIIlber of
....ya .

H. no ch ( '1) ruuut.a d t hat IIp>ph1lid t,. .y innu e" ... b101011.,. 1 .0 1.1'0"11.;,.
tllr"OU&han e t ta cl. on I.h nth ..nt . 1I a c.. pound .. n penet ",w Up1<1
bern ..... with in .n orp ni in t ... noit to i u W rl.t &il.... .lcconl tn& 1.0 tht
1.11... ..,. . 1n . seri ea of l ocu .,a . c~. vi Ut _11 .. rt. i U oa c"" f !1 ci anto
v1ll 1101. be abu to pm., I.... " 1.11. lipi d trt .... p sent 8d by lirtn& "'lli
but v1ll be ... , t r1.<:ted to tbe -.que""" Tb fo "" . as u.. .. rti U on
_t t1e i "" t of tht nt -.u.cul.ot100inc _ by a<ld1n&ll. pc>ph1ll c
suba U tu en l., t.bt l.,eIll . OIn ...... .--d:1lT jlOllOtt .. t.a ll pid _trt 1A
p.~ .eo ... . to it. d l.IOo f . eUm . It..' .....11 ttl u.- tbo.t 1.......
IIp>ph1.lldt ;,. _ ;,. be NqU1reoI by !.be .. ba.tdcidir' . to tn.> ... a """",, " t port.
1nto p1ant. t is ",,",, ,
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Table 1. ""r'bie1<lal llCti't1. t:r of COIlpoundo »t th e t:l'J>8 JR.. N" &p inat
Japanese aillet . X~ \Rl

""'."" St ru cture £050 c

."""'.
PherlJ'lu rethlt.ne

Q ~Chloroo. "" tanilld "

...,

Chlo ro proplwD.

Propoohlor

D:ipropolln

<Q)iI<
<Q)I-J'""

o
<Q)II-e.-,

o
g \l..t11l2Cl

o
~~*-tC2K5

)21 .8

.415 . 0

'-'0.'

0.00

0 . 26

1. -40

2 . ) 6

1.2 X l a- J

1.2 X~

( continu ed)
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T.bl e 1. Continu&d

""- ' St.ru.<:tu.... ht....."hor a ~ ,
"'5<>

0

Tritlu ....lln ~CJH1 618.2 ) . 61 J . 9 X vrt
CFJ 0 /CJH7

"'"
Alachlor

~'/~_J
"'-.J J." 2 .8 X ic-?

o .....e-CH2C1

"
Ni t ... :u.n. N!l;z/) H7 675.1 ).OJ 2 .2 X lr;r7

CHJS02~N-CJH7

b n ""hl n or r in g sub . ti t ue nts a re tllo s" f or th e plIen""1\'""tlc ad d e~t....
(except th e 4-CH)002 subs t i t uent .mlcb 1s .. ca l cula ted n lue) gi ....n by
Ilt.nsch (4) . e .... lue s of th e udno . ub. ti t utmto an tho •• calculated on
th e bu b of th partition co<'lrtid ent of aniline ( lo g P • 0.90) ,
a"etan1l1 de (lo g P • 1.16) and phenylurethan e (lo g P • 2.) 0) uSing the
equation n • log Px- log PH " here PH is th o part itio n coe f ficie nt of the
of th " pa ....nt cOIlIpGWld ani l1Jle and Pxb th " partition coa!tlciant of
deri "" ti ve . In o.o.leulating th e amino lIUbeti t uente t he following n ....1u• •
" ere uU ll , l1lJ • SO, oat ) • -47 and Cl • )9 .

c CCn""nt ....tion r&qul ....d to ....duc . t he fre sh .... ight gl"(>..th of Japan "" "
adll ot • • • dUng e bJ"SO%.



'"
Dl,IllA.nOlf Of CI4_ CIlCUlrLlC ACID n Oll Til!: lOOTS OF UJ.H I'LI. IIrS

AJlD ASH SUllL I IIGS

0 . II. S- rv l lle , l V . .... IIe lll ,2 ... " r . J . ..."'... ... b )

aean pl l n •• ( Fha" ul u. vu1sa . i . L. vir . Jllok V.l. n'I~) a Dd , '.'n • • b
.ee41 1na' (Tt • • lnn a pt09f y !vlni cl ~r.b.) ~r. t r • • t ed vi th aubl e th,1 ceG
e'''t u U"". o f el l. ca cody li c Icld (b J dr ol<y<lI_ tb y l . .. i ne o l l de ) t o detu a1 n.
1f cacody li c I cl d 10 ." " d. d h, ... . h e r oo .. of pt. " • •.

n.. be l n r h o • • .-ere t u ned o.1.th 100 III ( . 0 12 IIC1) of cu ody U • • t l d
( .~c. l e t . 17 .4 IICl! q ) I n O. 5X (v/ v) twe, n 20 . pp lh d in five 10' 1'1 dr o p1• • •
to .. <-It pri Nty 1.u t . St .. lb,ly, 10 0 III o f cacod y li c I c i d /a dJuvan t .. i x' ut c
~rc a pp H l d to th e u h U ed ll o s, on n ch lui o f t he pd t of 1.. "" . u the
fau n h nod e ab ove .lIe . <>cO co ll u . Pho to _ u dl &«', m In pot . co nUl n l os
O.S- • •reog.h KnoSI, cd' . nut rle n. 10111, 100 under cont ro l l ed e nv! r~nt. 1 con
diUo ... .

The pr e l e6C1 of CI4 v•• dc te~ tcd I ~ tho nu, r le~ t . o lu t l on of bot l> be.n
pl . n ' •• nd •• h ... dllQ& ' v l tb l n 24 hour . fo l l ovl na tro.t~t . ~ rOO,
oxud. tlon of r .d loat t lY* .. t a, l . l lot ta • •ad ~. t he 9- . Dd 16-d.y .a.p1Ina
pe r lod o l or t he be.o pl .at • • ad • • b .eedl lna • •c.pec tlvaly . The r oo t c.ud. ·
'100 . t udl c . In bean pl .at • • bowad 6.~ 'ODd12. " o f t ho t ot . l .ppllad r . dl o
a~tl.lrJ Va ' aEU6ad 2 &ad 3 d.y •• f t a •• ppl l '. tl on ,e. prt tlvely. r or •• b
. Hil lI a ,. tho , _u b le u t a a ftar 1 day . ... . 2. 71. 'rba cu.>1.Uve r oo t lou
a f t ho t oU I .ppli.d • • •lI oo,t l . 1<,. f .... , lie bu .. p l. o' . woo 19.11 . • f t u 9 d. , .
C_ tad to ' .61 (or t be a.b acadI I", . a f t c r 16 da y• .

At t be t a '-\ oa t l on o f tho a.per~ot. tho nut rla ot . o l ut l ano werc .po t tad
on \/h.t .. n ]101 ~ hr_t",,"apl>y "" pe t . nd d. yaloped 10 twO . o lve n< . yot_
U · pr o"" ao l:I\;! 0. 7: 1 ; l 'propaaol :~OII, 7:3 ) . '"'" u dl oac t lv e a un on tbe
ChtODatOl'aDO of , be nut rl a nt .ol ut l oa con'.~t ra'a fr oo bot b t be ' r a. t ad beao
pl a n' a ond a .b . .. d l l n, . cloaely co! nc ld ad v( t h tbe t hr omat og.a. of th a C14_
uCo<l y l1 c .. . ndor d a nd 'M coc hr-. t oSt • • of thoo nut rie n t . o lutl on _uand ot d al x .
Thu d ote , it vou l d a ppea t t bat CI4_ta~ od y lt~ .~ I d I . exuda d at an und tc red
OlOlc cu le .

Ip l• ot 1'I>ydoJo, l ot . Va",U U "" Coot ro l DhU I .... . Fat t DIIItrl c k. Fude< l ~ k.
""'ry l.nd 21701.

2"."0 ' a delr a .. : Pl a nt ftr)' .l a l~ht , ! .... l r .... ntd Pr ot ac H on .... . "" ' ,
Pc .t l~ l dc acSU I.tl~ 0 1.1 . 1..... W•• blna'oa . D. C. 20250.

] Pou ... . ad dr .... : , Ju. 1'I>y.l aIOSlot , tba Po..." .,.. .. e-l>la ~..y. l " Otydd o
,., hnlc.l Cent or . Ct""laoa tl . Ohio 45217.
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A. 1. te.pl~ toa aod W. Hurt . 1

thr ee opectn or ph n to ..... 11'_ u..... . ,hree ._ nI l ... <81'''0 
house , srovth t~. and fl .ld condit t""' . ) and t r•••• d wt , h . ubi . t ha l .p.
p lice,l".,. o f ( 2,4-d l ch lor opl>enoxy ) auti . acid (2 ,4 -D ) n dU l uent • • ap a
of I r owt h . Pr. - lt •• I.e n. e nvlr~ ..t "a ' found to .ffet t ar owt" beb i . end
berUcid e r u po ou , in e ll ope e l n a nt d . Pu l t a \ .... y aie r" o.",, " u .. 
inn lon. Ind!."" • pou t b l " re lot l"" bot ....... b... b l ti de H no1<h l ty Ind
",wti d . t h i c k... .. .. ." IlU.d by envl r """"' nt. I nves ti gato n .. ho er o" ·
'Ollpuc p lant , upon ... fr "'" differ ent II.obl, o<' ' hou ld u "," ou ch d l oct .
Into cono i d" ' . ' lo n .

IIlTROOUCTIOIl

I n t~ p.ao. .. ..y ( .."",ttl.eton (I , 2) M W a """''' o tt en ' Ion t o ."- uv! 
r o .-e nUI h t r o,," df . ttlna p l o" t ' u po"" t o herbic ides , bu t 'hoi "Jor 1ty o f
t~.. In~. t l a- t l onl ha w been dir •• to" to . ond l t t.,.,. dur l nJ end ' ... dl.'e ly
Col lov1Dg tre.~ot . Lt.t l e e t ' e n. t on he l been devoted to the po," l b ll . e -
1• • l on.h l p o f p•• - t . . . . .. ot ~i • • ary . nd barbt .lde r e eponse oC IUt b pila t • .
By . .. 11.11>1..... Ipu l .. t on oC t be .n ..1<_ ot loell'Olclua h .. ,. be procluted wl tb
dlff e ' aorpbo 1nst t . l l y .nd .not~t.lly fta. o t be r iadl'Oi6ual. of tbe . ...
' ped • • 1'" dlf f e . u t c<><><lHI_ . Ila ....... t.nd lItln: .... 2 heft N ,.,. . ed
t ba .... 1 1e.f pre- .ODdl ttoaed ..nder lUol l lb ' r • • ponded 10 t o 2al ~ ' 0
2, 4- 0 tbaa ~o pr. -.ODd I ,loued nodi • • •• I Ci.l.l 111b' .. Law • .-per .... r. (lj C)
..... l ow buatd l' " (25-351) bod . a opposlt •• ff et . , i .•.• •educ.l on a f t he PbY
. ot oxl c'''' of 2.4 - 0 . to our • • ud'e . I t va . found tbat ~a pl.n t. a f tb ...
dlf f• •e n• • po.t •• wa•• ,.owela . hr •• • ...00 .m..l r_n t . tbe pr • •• ODdlt.onIO!
.ff.t ted pl .ot r, "pon.. t o be rblt ide .ppl lt.tloo .

Ko\Tl:RLU3 ...IID Knll OOS

Ste d. of be .n ( l'I>u,a lu . vu ls ar lo L. Vet Blat ~ ".I .n tl,...) , -.-a io , , l or,.
<Iv ",..,., . pu,!"'r .. L . "u Hea". nl y Bl",, ) . "d radi lh (Raptlanu. U $1",," L. va r .
S•• rlet Globe) ". r a p l ant e d la aaa- quu t p lutl e pot< Cl lI ad with ot andor d
S. ae nhou• • , 011. fif'y pa t l of • • oh Ipe el l l " '0 pl at a d in •• th o f th •••
lac. t i on. : th o arowth eh. abe '. t ho a. a.ob au•••• nd out lide the " .. "h oul . on
.I .v. te d benobe l. Tho I•• • • " •• al. d t o li ... lat. f i . ld tond l tl o... . ...ft • •
.... ae "• • (4 - 5 dly . If ... pl .n UDS) a ll po n .... .. thlru>t<l t o two pla nu pt. '

po t . No... 1 •• r •• nd ma!atenan< ... r . provided fa r . 11 pl. nt l •• l oell •• t .d
for , be l. r . l pet , l va . n" l . on.t nt . . Te n pot . o ( • • t h ' pOt l• • WI" t •••• ed

21la..... nt . .... L. • ad I .
eO'Olr ca.e a t . 1 f . t t or .
Abo ... tt M.

lith .. ... .
on pl.a t

1911. I nf lue nt . oC . . ... r.l pr.t t
" 'podIa t a 2."-0. We.d Sel. Sac .



at 14, 21, a nd 28 d .y . ot ter p la nti ng wit h . ra t e equiv alen t to 0.05~ lI b.
(0 .0 5 I b / A) of a c.-.e rchl for mula ti on of the d l ..H hy lollllne ult of ( 2 , 4
d lchioropheno><y ) . ce , l c add (2 , 4 -0 ). n.e exp ert "",n t "'00 n p H t a te d t hr ee
t 1o'.. over a t wo- lllOnth p",d od. After t r ea t ... nt a ll p la nt< "'e r e p la ced i n a
c"",,"on envi ronmen t (t h e gr eenh ou . e) t o nega te t he po .. i bl e d fe c" t hat p05t 
h arve .t co nd iti on s .u Sht hav e h .d on p l on t r u ponoe t o herblt1d u . P la n t .
were ha rv e ot ed 14 da y. l .t e r . At the ter lllina t i on o f the e "pet l~nt grow th I n
hei ght . nd [ r .. h wel ghts of t op. wer e re t or de d. l i gh t i nte n.l t y, t empera t un ,
. nd r e htl ve hUlllldity ""'" .... n u r e d On a dail y bul , fo r ea ch of the thre e
envir onment . Inv e. tls.ted . Reco td lng hygrothercograph ., routine ly t omp.r ed
t o . hie l de d ... r cur y t he r momet er . and a p. y t h r <>met e r , pro v id ed a pe rmanen t
r e cord of te"'P e ratvre and r ela t iv e huml d H Y. Li gh t I n t e n. l t y " a ' ... .. ur ed
da i l y betw een 1300 an d 1330 hou r s wi th a We . ton Re.eart h ~el 75~ f oo t 
c .nd le ~ter . Env i r o nmen t a l condit i on . In t he gr eenhous e were mon i t ore d
by a 3-ch anne l Trl p t oni c r ecord er "h lch conUnuouo ly plo t t ed ai t t e .. pen t ur e,
re la t iv e bu lllidi ty . nd l ig ht 1n t e n .it y . Cr o , . - ,e t tlon . of l eav e ' ve r e ... de
from r ept e oen tatlve plan t . in e.t h envlto~nt u . l ng a tr yo ot at micr otome
a nd th e t e rt i a r y bu t yl alco h ol_p at a ff 1n . ",be d d ln g proc ed u r e d• • c r l be d by
S... (3 ).

RESULTS AND DISCUSSION

e li .... tl ' cond it ions for the thre e env l r o""" n ' s ' n . h own In Tabl. 1. I n
t he contro l l . d .nvlr onment o f th e grow th 'helllber, c ond i t i ons were maint ai ned
at the ton ' ''n t l ev e h indl .. ",d . In the gre .nh ou .e , p l a nto were pro t en ed
f r om wi nd , r a in , and t e mper at ur e . love r th .n 20 e . The . verag. maXl mulll tem 
per atur es of the Held . nd g r u nh ou .. wer e f ound t o d iff er on ly .li ght l y. In
ac t u al ity pi ." .. In the gr ee nhouu ver e au b Je e t e d t o t~mperaturu o f 48 e on
Hue oc culon ., whil e th e$" u ,u, t e.. p~ra ture t o whi ch H eld pl an<o "" r e sub 
Je t t ed ~aS 38 e . On cool Or c loudy day . temp er atur e . in th e g reenhou se "" t •
• i ooih t t o, or .Ughtly lowe r t h an tho.e i n t h e fi e ld . Moi Hur e (d ew) con_
de n.ed on the lea ve. o f t he fi eld phn .. al "" "' ever y night whll . th i> phe
n""",n On oc t urr ed In ft e que nt l y in the greenhou u (t"'o oc en l "". ) and neve r i n
. he g tow th ch amber . Light int en,l ty , a ' .... . su r ed In f oo t ' .udle ., wa . markd d ly
dUf er ent In the th rea env l t o""", n tl . I n th e greenh ou se, r udlng o ~ere n orma ll y
3 ,000-4 ,000 ft -c low er t he n In the Hel d ex c.pt on cl oud y d ay e " he n I1g h<
i n t e ns HI .. .... re ne ar l y Iden t1cel .

The gr owth of B l ac ~ Vo l en t i ne ba an pl an t. a . me• • ut ed by h ei gh t iu the
tht u e uvl r Ol"llllenu i . shown in Fi gu r e 1. The gr e at u t i n « .. se i n he igh t
occurr e d f or p h nto grown In 'h e g t e onhou . e . Plan .. grown in the H el d ver e
much .... ll. r , whli e pl ants fr om th e growth chamb er ve r e of .... dl um height.
Distinct ec ot y pi ce l f or ... ve re produced u a res u l t of growth In t be d if f er e nt
environmen ... Gr "" t h ch ambet plants had r ed . t.,. . , I n di ca t i ng greater antho 
t yan i n produc t ion, an d d ar k green fo ila g. . Fi el d pla n t . wer e . h ott e r a nd
", outa r with th i c ker l .. v ... . _her o f t r U o l1 o h t e l eav u pe r p la n t did
no t dUfer gr ea'ly f or tb e t h r ee e nv i r onmen .. , the d1fferences in heigh t ver e
pU _ ril y du e t o di ll er enc,," i n in t er node e long ati on. led .. ee ~u a ff ec t e d,
wit h mar kedly l a rg er l. ave . be ing pt odut e d I n th e gr eenhou .e (. ~ c ond trlfo 
liol ate leaf .. ea . 33 9 t,.2) ..hUe l eav es f r Olll the Hel d (88 Clll ) .... r e . lI gh t 
Iy larg er then tho u f rom th e grow th chambe r (~ 9 c .. 2 ) .
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U llLll I. Co",p.~ io on o f ~li""tic b o t or o i n con tro ll~ d, na t ural, a nd pr o t e c t e d

env i r onments .

av erage hi&!>

Rool.,! "" huOlid lt y (~)

a ve u ge 1""

Li ght f o r c n .i ty ( f t_ c) b

Gr""t~ chamber
(contr oll ed)

2 1. 7 + 1. 0

56.1 +4. 0

48.6 ± 2.0

1, 4 70 ± 36

Held
(n at " .. l )

32 .9 + 4. 1

14.0 + 4 .0

100.0 ± 0.0

39 .2 ± 19 . 0

8 , 9OO t 3,000

Gree nh ou se
( prot e ct e d )

34.8+6 . 1

2 1. 61 0 . 1

92.4±9.1

43 .2 ± 16 . 8

5 ,100 ± 3,400

a.. .n . ± . t andar d dev ia t io n.

b~. n. va lue for <> 8e r i c. of dail y re adi ng . 1300-13 30 hr • .

Cc""th, i n he ight , of morning Slot y pl ant . i. shown in Fi gure 2. Dur i ng
t he nart y ph a • • o f t ho e xper t _ n t p l an t. frOlll ,he gr owth ch ambe r grew laO'"
' apid ly , but by 2 1 day a pl an t s t ro. tho gre enh ouse hod O¥e .t.~n th~ and c cn~

tinued to gr ow a t . b ou t th o au ." n te . P bn to [ t Olll th e Hel d contin"" d to grow
o l o<>l y duriog tho couroe o f t he ex per i ... nt . locte n e in heigh t "80 pri _r Uy
d" e t o Int e r nod e el ongUI ""- ; th e nutllbe r o f lu veo pe r phnt f or t ile thr e e gr oup .
d i d not di f f er gr~ a tly uotl l 2 8 day • .

The r e " u
eo vl r o"""!ot • .
the gr @enh ou. e
• l gni H c e n t a t

li ttle 0PP" r e n t d if f e nnc e i n gr""th of .. dloh p lon ta in t he t h r ee
I n go "" ra l , fi ~ld .. dloh u .... re . lI gh t l y la r go r than tho u fr ()lll
05gr "" th c hambe r, b ut thi . d i fferenc e "a ' nOt . t a t i , t i c a l l y
p - . 0 5 .

Pr e - treat men t e nv i r onmen t "a ' found to a f f e c t pl ant re.poo se t o . u bi etha l
h e rbic i d e . pp l i c a t i oo. in a l l t hre e . pe e i e . . A. i nd i cate d i n f igur e 3, i nd i 
v i d"a l. ..or ta H t y " eo hi gher i n 14 -d a y -ol d Bl a c k Valenti"" bu n p l a n t . froe tile
H e l d. Gr~e oh "" .~ p lants h a d the i"" u t l e vel- o f ",orUlIt y fo r 14 -do y-old
plo nta. No 2l -da y- o l d p lan .. f r "'" t he gre eohoo u or gr "" t h chu .ber ou « .... bed
t o t , u t"", n t, bu t 20'1.:of H e ld p l o nt. f t "'" tM . a ge gr ou p die d . No 28 -d a y - ol d
p la o t a f rom a ny o ov l ronme nt d i ~d .

lI<!opons e, u meu u r ed by pe rcen t i nh i b i t i on of ft ooh "eig h t of t op .,
(Figur e 4) a nd g r ""t h i n h e i ght " .. . l lIli.lar to th at ~ xpr .. .. d .. pe rc en t kill
(Fi gu re 3) . Differ e n t iA l. r e' po no e to he rb i d d e t r e a t Olent 80 af fe c t o d by pr @-
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FIgur e 3. Fu . ent kLlI o f ~ l •• k V ol .~ tln. bu n
p l ont . r . oulttng tr~ Z,4 - n . ppl it ••
t (on 0 \ dl r t or ont pl ont •• e . o• .. d l el od
by p• • • « u uoont onvl ro .- n l. 110 a _doy
old plont . ~r. kIll ed by th l . r ot . ot
2,4-D ,

f l guu 4 . PH unt l nhl b1tU m by 2,4-D of ~l .c k

Vol o n t in e bUn p lon t a r l)Wt h i n hdg l,t
.. .... d h u d by ' .. _tr .. ... "t . nv l r o ","" n t
end .S.or pl ont l .
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f ig u re 5 . Percen t ~ (J l (A) and pere en t L n~ l b i_

' i on of f r esh weig ht of t ops (B) re
. " l t 1"8 tr"", ~,4_\1 app ll e . r ! on to 28
day o ld so rnl og glo ry pl snt • • •
""'di ote d by pr e - tr u ttae nt e nv i or """ o ' .

Fig ure 6 . Pe rcen t kil l of th re e age l of .edl .h
pl. nts res "l t in g fr om 2, 4_0 app l i ca t i on
t o pl . nt . gr own In thr • • pr .-t re. t~e n'

envlt~nt• .



'"
tre . t~nt e nv i r onme n t ~ou ld a ppea r to be r el at ed to pla n t oi ze i n t he e . o.
o f Bbo k 1I. 1en,l"" ""'.n.

Herb icide appli cH l on at th t Ut c u . ed in th h e xpe r i men t \lU b t. 1 t o
ti l 14- . nd 21- d. y_o ld morni ng g lo r y pl. nt. . A di ff er ent i. l rc oponse wa. Qb
. t r ve d i n 28- d oy- o ld I>orn lng g lo t i c . ( F1gu r t 5). Gre tnhou .e p l.n .. we r e t h e
moot . ens l t i ve •• ~ • •urtd by perre nt ' i11 (~ lgure 5. ) a . ~Il o' inhib it i on
o f fr eoh weig ht of top . (F i gur e 5b) . Al t hough . rel ati vely lew pert ent ki ll
~•• ob. erv ed fot gr owth ch.~ber pl ant ., growt h a s me.our ed by f rea h wei ght of
top ., " .. gr e a tl y Inhib it e d . The re wet o no g r e at d iffen nt t . i n t u pon . .. of
",ot nlng glory pl . nt s eo .f fe e t ed by prc'tre.t ment env i r onment t o her bi c ido
ap p l i c . t i on when ex pr e • • t d •• pe r ce n t inhi b ition o f f r e s h ~lght o f t OPS Ot
gr~th io he i gh t .

A. eh own i n Fi gu re 6 H e ld gr """ .a dishe. were the moot . u . ce p ti b l e to
tr eat .... nt, fo il owed by grow t ll oh"m ber " nd g re enhou se gr""" p l ant< for th e 14 
d .y -old group. At 2 1 daya gr~th cha mber and fi e ld p l ant . a ppe" r ed to In c re o. e
( n c"", pontiv e r ".i . t onc e to tru t _ n ,; thi s pa tt ern c ont i "" e d th r OUgh t he 28
d" y per iod wtt h gr een ho u se pla nts bei ng 'h e mo. t . ens {tlv e t o tt eat _n t. Re
sul t s ftom t he . e . t u d l e . i nd i ca t e th at p te- t r eat _ n t e nv i r onmen t doe . a ffe o t
pla nt r u pon .. t o her bi c id e opp li c" ti o n . n.., e ffect of p r e - tr ea t _n t enviro n 
aen' . h ou ld be t ak en I n t o co ns i de ra t i on when " c ro • • co~arlson of t e, u l t.
f r om he r biold e o pp l l ca t l on to d i f fe r en t gto u ps of pl ont . I . made . Th l. i.
pa r tic ul arly true fo t t he [ n ve " igs tor who may co nduc t st u die s I n 0 nu~r of
d iff er en t enviro """'n ". Resu lt o from fi eld . t u d i ee .... y ha ve litt h t el ati on
to oimllat t eot. COndUCt e d in t he gree nhouo e or g t owt h ch amber .

Micr oocopl c ex amina 'ion of ."", pot atl ve l e" f .ec tions o f pl an to ate Cur 
re ntl y bei n g c ""' p loted. It i . hope d that t"" . e e "" lI.l .... tl oo.o _ y elucid a te t he
diff e r entia l r e sp o ns e . to h e rb l cld eo ob serve d i n p la n t . g tovn In se para 'e
envir onmen t s .

lie gra t e f u ll y ackn~ledge the .. o lo '" u ce pr ovid e d by Hr . !toger II . IL", oher ,
su~r oid e empl oye d u nde r the "Fe de r a l Su~r Enp l~nt Pr og r all. f or Youth "
an d SP4 Dua M N. S_rvi ll e , Pla n ' Phyaio l og i st , Veget atio n Contr o l Di v isi on ,
Fo r t Detr i c k, Maryl an d .
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THE MCIY!:MSNl'OF 14 C_mm. HYD\OOEJ( PROPYLPHOSPHORATE ( NIA 1(6 37)
IR son. AHO ITS SUBSEQU!'ll1' UPTAKE Ff LIMA BEANS

B:r R. F. ](Olde nhove n!!

The IlOvclIIen t o r lll C-e thyl h)' dr<l s en prop ylph oll ph ona t e
( NIA 1063 1 ) In 11011 'lin u lI lIl1ned by lea chlng n t ar t hro ua h
co lu mna or trea ted 8011 . The upt a ke or 1 C- NlA 10637 Crom the
Bo11 1'188 dete "" l ne d by grow1 ng li N bun e (P ha se ol ua l una t ulI)
1n t he treated 11011 and .m.l yzi ng t he 8011 ana t he ph nta f or
t he labe led co~pound. The ext ent or movement 1n t he 8011 DC
this chemica l Ie reI . t ed to t he quan ti ty or wate r lea~n"

t hro ugh th e t re a te d 8011 . Lll11llbea ns read ily abso r b 1 e -
NIA 10637 Crom the tre ated 8011 .

11 se nio r Bi ol ogi s t. Nbga ra Chemic,l 01v1alon , FMC Corp ora tion ,
Middle port , NY
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UPTAKEAND TRANSLOCATION OF VIC_ETIiYL lIYDROOEN
PROPYLPHOSPHONATE ( HIA 10637) BY MAPLE AND POPLAR TREES

By A . II . Net ber#

APpli ca t i ons of 14c _ethy l hydr ogen prop I phosphonate
(HI A 10637 ) were made t o 3mall silv er maple rACer Bsccharin urn) .
Norway maple (As!!: ~lnt8nolde8) a nd Androsc ogg i n poplar (FoEul ua
fi xlmo wlc;11 J( Popu us t rl cho ca r pa ) tre es vi a nutrien t aol ut ion ,

ollar tre atme nt a an d 18nol 1n- ana as phalt -ba aed wound dr essi ngs .
Gross uptak e and t r ans l oca t i on pa t terns were obser ved 8utoradl o
gra phi cally ; Q.uanU tat lon of radl ollctlv e lab e l IIb80r b8d by t he
pl ant s wae acco mpl i shed th ro ugh digestio n and sci nt i l l a t i on
counting Of dr y, milled pl ant t i s sues . APpr eci abl e le vel e ot
ra dl os <.vl vl ty were fo und in the r oot s after 1'o118r treatmen t s .
More the " 80,; of' t he ViC a pplie d e1t her 1n l ano 11n or aapha lt
wound drees1ng ha d been ab eo r bed f r om t he wound dr ees1ng a f t e r
One month .

11 Res ea rch Bio log 1st , Ni agara Che mic a l Div is io n , FMC Corporetion ,
Mi dd lep ort, NY
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EffECT or DIFFt:RENT METHOD S or HERBICIDE INCORPORATION

D . A. Bradetl and f . C . Clalon~

At>.tTact. TWo e Kp«l/ll en rs WeI'"e cond ucted on a free hold nndy 10llJIl
l oll to compare , ever al methods of hel'b lc ld e Incorpor atlon . A d O\lble
dl l c . a power-d rlven IlIlel'" and a 'hallow Incorpor a tlo n too l co nl tnlcted
from a we lqhted piece o f ciulln -Iln k. feoc e were Ul ed . Several herb f
cl d es were u,ed: 2- chloro-2' , 6'--<llethyl -B. - (metooKYll'eth yl) aceta nil id e
(a lac h lor), din'let hyl tetrach lorote rephthala te (DCPA), re th yi dlpropy l
t hloca rbdmate (EPTCI , and ~,~ , !!- tr lf!uoro -2 , 6·d In Itro - li , N ,d Ipropyl - J!
to luidin e (trlfl urall n) , In add iti o n . pi ors were rolled t o in trodu c e
compa c tl o n a s a ree ece In herb ic ide per forma nc e. Cuc umber (Cucum ls
sa Uvus L. , var . Ash lay) s t and c ount s, a nd we ed co nlroi a nd cuc umber
vi gor rati nqs wer e made . Co mpacUo n had li ttle ef fect on hel'"blc ld a l
activ ity or cr op qrow th . Sur face - app lled EPTC wilS the onl y tl'flillment
not co nsi s t ent from eKp.erlment to exper iment, Thl, waS proba b ly due
to va rlaUon In soll-I ur fac e moi st ure . Thel'"e wal li ttl e d iffer ence In
ePTC or tr lfl ure ll o aCtlvlty due to the thr ee Inc or por a ti o n method S.
Phyt oto Klclt y to Cro p l and weed s WllS In the order trln uralln and EPTC )
OCPA } a lac hl or ) c on tro l . An e ffect due to the Incorporati on method
K herb ic id e in teracti on wa s co ns is t ent ly sl q nlflcen t.

INTRODUGrI ON

Par k.er (1966) Inv. s ti qa t e<! the o pt imum pla c .... . nt of var lou , herb ici des
In rela t ion to s eed posit ion In loil under qreenhou se and labora tory COn
di ti ons . He fou nd that !..!.,!..-lri fluoro-2.6 -d inltro -N,N --<llpropyl-Q-tolu ldlne
(tr lf lura ll nj wa s mor e phytoto xic wben Incorporated , and, pa rUcularly, when
pla ced Just be low th e germi natin g s eed . Also. s oli Inc or por a ti o n of §.
ethyl dlprop ylthloca rbamatll (EPTC) Is req u ired for co nSis te nt fiel d activity
(Clalon ll, 1967) . Wies e a nd Smith U 971l), In fl e ld s tud i es , found IlIat th e
her b iCid a l ac tl v ll y of d ime t hy l t etr ac hlor o l Cfo pht ha lat e (DCPA) wllS qreates t
wh en inco rpora ted, a nd th a t t he lncor por a tl o n o f 2-c h loro - 2' , S' - d le t hy l- N
(met hoxyTIlet hy l) acolani ll d e (a lac hlor) lNld 11IUe effec t On her b ic id a l ac ti v it y .

Pre senl method . o f 10 !! Incor pora tion o f herbtc td es In New Ters ey
veqel able area . a re : dl.clnq wIth a dou b le diSC or ro lotllll"'l with a power·
driven ro lotliler (PDR) . Bode a nd Ge b hard t (196 9) com par ed l he Incor por a tl o n

11 Gr aduate Aul'tant end As socl/lte Research Pro feslOf r. s pec tl vel y ,
Departmen l of SOU. and Cro p s , Rut'1ers Unl v er .l ly , New 8nm_ lck, New
f.... ey IlB90 J . The pre sent addr ess o f t he lattel' II Trop ic GrMnho!.>ses ,
Inc • • Hanov ....., New Jene y.



,.,

o f Ir ifl ure l1n w llh e dl s l;: 1100 II POR . Wa h t he d isc , non - un iform d ls tr lhu
lion o f herbicid e resul ted a nd the '1rea t"s t co nce ntra tl o n o f Ihl! trlflWlIl1 n
wn fou nd lit t ile 3- 10 dep th, W it h th e POR. trlfJu rlllin wu concentra ted
In tile to p In of l o ll .

OIT et " I. (19 69) found t ha t 4 - (me t hy l s ulfo ny l) - 2 . 6-<:!ln ltro- N . N
d iprop y lllnmne (nltralln l a nd tr lfluraU n were In juri ou s to COlto n (G,:;s. yplum
h lr s ut urn L.) w he n d e epl y Inc orpo ra ted (2 - 4 In) . Smi th lind Hudsp eth (n G8)
["" r eue<! w eed cOl'ltro l wi t h th e ahilll ow !l'ICOI"porlltl on n In) o f trlfl urlllln
e nd DC PA. Although weed s eeds lire capa bl e 0 1 emerg ing from a ra ng" of
de pt tls, tile IIllljor lty of th" weeds pre sen t on land Uled for veq el4bl" pro
duc tlon lire stlallow -'1_lnllllng IInnual. . Co ncei va bl y the shallow Incor 
pora ti on o f certa in herbic ides coul d provid e Increa led w eed con tr ol lind "
Qreat er "'Orgill o f cro p u rety .

A bed mak er Is of ten used In co nj u!'ICll o n wt t h t he PDR and Ia SOme*
l imes includ ed In the sam e piec . o f eq u ipm ent . An Impor t ant effe c t from
.uc h an o per a tion Is th e . Ught eompa c tl o n o f the . 011 wh ic h result. wh en
form ing the seed bed . RoberlS and Hew so ll (lg7 0 1 fo und Hn le e ffect from
com pac tlon (by rolll "'ll 0 1 . eed bed . on hef'b lcld . ac tiv it y but found a
genera l Increa se In the number o f weed s.

It was our o bJec tl v e to compare 3 me lhods o f herb lc ld a incorpor a l ion ,
Ih e d oubJe *dIS c , t he PDR, and a s ha ll ow Incor por a tl on too l , parl ic ul ar ly
w it h •• spec t 10 s ho ll ow IJICOlpor aU on . so li compactlon . cr o p lo le ra nc a, a nd
we ed eonrro l .

M ETHODS AND MATERIALS

All exper ime nt s were co nducled In t he 'Um mer o f 1971 a t th e So li s
and Cr op s Res ear ch Cenl (lr a t Adelp h ia , New Jer s ey o n s r reehold SliM Y
loam so il con la inl ng 1. 5'lroo rga n iC maile r. Plo t. were 5x 25 ft a nd were
s eed ed w it h J rows o f cuc """ber. (Cuo ,-,,,, I. SIl !!V U S L • • va r . Ashl ey) a l
d iff e rent de pt h. : 0 . 5 , 0 .7 5 . and 1. 0 In. Herbi c ide . wer e a ppli ed w ith
a portab le . CO 2 - pow er ed .pra yer In a 'lJf ay vo l""" e eq u iv alent 10 55 g pa .

t he va ri ou s kinds of lnc orpor a tl o n equi pment u. ed r e re : a 6 *f!
doob le*dl. o • • e l to (I1. c 6 In; II 5* fl Ferguso n Tilro v a! or 'Nor fol k. Vif\ll nl a)
s e t at a 3* ln d eplh; and a s ha ll oW incor por al!on too l c on struo ted from a n
8x l 0 ft pi ece of c ha in-li nk fcoce , fix ed In II cy ll nd rlca l roll and weig ht ed
wit h 50 lb. of . heet *.t eel. r ln ge r*ll ke . 2 * ln lo ng. pro Jec tl o ns wer e co n*
.troet ed from 18 ga Ulle wlrs ano:! fix ed to tile under. Ide o f the rolle<! .
cI,.aln *llnk fence to d istur b t he soli . urface as It >UI ' pu lled be h ind a
trllc t ,,"". A 6- ft 8rlll ion .eeder waS us ed as a ro ll .... fOf the eov>pao ti on
trea lmenl • •
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Cuculllber stand CO<HlI. _ e made on 3 - ft <:Krow, vis ua l eeu '
wer e mad e o n weed control llnd C\lC""'her vigor. Th" rating IC4 I" ed
we s I to 9. where I equa ls no <:rap [nfury or weed co ntrol end 9 eq ua ls
c;rop d~!h o r perfec t weed control. All dll t " wer e sub jec ted to ana l ys ts o f
va riance and t he mean s were com pa red using Dunc a n', Multiple RlI"'i1e
Method . All ex per imenta l dllll",n' wer e fac tor ial with 3 or 4 rep li cates .

Ex per iment I

The horbic lda l ac ti v ity o f .. laehl o r (lI b/A), EPTe (3 IbIN, trlflurslln
C.7S Ib/Al. lind no c hemical were COIn p.ll r ed wilen left on t he l oll lurfe"e
end w he n Incor por a te<! by dlscl n;, fala lllll"",. and c h.., ln l"'il . The e ffec t
o f compactlon was examined by ro lll nq the be ck-half o f e4 c h pl o t. (All
c~lc/ll Tatu are ex pre s sed III &ellUl! inwedle nt . l Cucumber s were
pl lln ied and "-bl ctd " tr .... lmenll wet'e ml>de on May 18 . 1971.

[xper lment II

AltIch lor (1 lb /Al. OCPA (to IbiAl . EPTC {3 lb/ Al , trtflure lln {. ' S IbiAl.
a nd no eh.."l e ,, 1 wer e le ft on the .011 .urfllce line! [ncor po rllle<! by rot o 
II lHnq lind c lwllnlng . Hlilf o f ellc h plot Wli. compocte<! by rolling ar ter
herbicide- lnc:orpor lill on tre lltme nt . were mllde. Cucum be rs we re planted
and herb icid e lIppll Clitl ons w ere made On Tune 26, 191 1.

RESULTS AND DI SCUSSION

Exper iment I

In t he ana lys ll o f counla 0 1 cu c .." berl pc•• ent In th e midd le row o f
eac h plot, II h ighly s igni fi can t e ffect (P • 0 .0 1) was fou nd due 10 her bicide
and II s ign ifi cant lIff llCt (P • 0 .05) due 10 t he herbIc ide x Incorpora llon
...e t h:xl interac ti on. The nUlllbl!r o f cu cum bers presen l [ 1'1 alilc hlor-tre<l ted
or c onlrOl plo ts d id not dif fer ",rellUy du e 10 IncolpooaUon method . How ever,
Sev er e red uetl o n of cucum ber stand .... ul t ed from EPTC and trlfluralln u .... t 
men lll. Red uc ll on s from t he .urfec e IIppllcaUon o f (PTC wer e .. 1mliar to
reducll ons from the cha in- Inco rpor a ted EPTe , whil e the . urfaca a pp ll ca tl o n
of trtflur li lln was s lg nlfl cll nl ly I... to x ic tha n ch ain inc:or porlltlon lrtgura I) .

The w ell ther co nd ll1ol'\l 111 lim e of her b lc id o llPp l!c llt lon w er e extr emely
unus ulll for thaI li me o f ye liT. The da y wa s sunny lind Wllnn (72 r) a nd
the soil sur fllc e wliB dry . The aCti v ity from th o B urfllc e~ appll ed EPTe
cou ld Mve be o n due t o reten ll on of the herb icid e on th e d ry .oll ewree e .
The Ilick o f aCtl vl ty of the l urfllce- applled trif lurli li n could ha v e bean due
10 ""I allv ely high temperat u ra a nd brl'ilht ..u nll ght wh ich resu lt ed In vo llitUl 
:<allon and pho tod ecompositi o n . In Ilddltl on, th •• w as no s ign ifi ca nt ""'Im a ll
for 2 wee" fo llow lno herb icid e a ppllca llon .
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FIg ure I . [ ffect of 3 methods o f Inc o rpor a tl on of 3 herblclde s on l hoe
ste nd of cu cum be rs (3-ft o f row) s eeded a t " O. 7S In dept h on
Mey 18 . 197 1.

In /In ana lysis com p{lrlng cuc umber ' tand ,;:aunt s a t t ho thr ee dlf fer enl
de pt h, o f s ee<:!ln'i!. highly s lgn ifl cont cff e.::ts were fou nd due to tncce pcee non
met hod. herb icIdes , d ept h o f Se ed lnll , th e com pa c tl o n " h e rbi c id e inte r
ac tion , t he Inc orpora tion met hod X herbl <::lde Int er aCtlo n , " nd t he herb Ic ide
x d ept h o f seed In", int e ra cti on , The compac tlo n " Incor poration method "
herbic ide Interactio n w"s s lg n!l! c ent. Co mpac llo n reduc ed slightly the
actlvl ty o f EPTe a nd sll g hUy Inc reas ed t he activi ty of trlflur e ll n. LIt tle
dH ferenc e exl.ted be twee n lnc<xporlillon method . " xc ept that surf ece
epplled trlflur"lin show ed !l uI " herblc ldel ac tivi ty (Tabl e 1).

txperilnent II

A.nelys ls o f s ta nd counlS o f cuc;:\l.ltlbers seeded a t th e midd le depth
showed " h lOhly slqn lllc an t ef fee l d ue to herb ic ide . The reduction In
Sla nd d .... to herb icides w as in the lollow lnq order. triflura Un ) [PI'C )
DC PA ) "1,,c hl ... > control. Analy. l. o f vtoor r"tlnq. o f middl e seeded
c;:uc;:wnber' Indlc::at ed a h lqhly s lqnlfl cent In<:or pora Uo n method x h«b lclde
Int er acll on w here severe lnJury re .... lt ed fl'OfI ,,11 her bi ci d e s and all
Incor por a Uon methods . """ ly s ls o f common lalllb squan en (Cheno podlWll
a lbum L.J con tro l rall .... s show ed siln ll", res "IUI: co nu o l o f c . a lb"'"
wa' ev lde nl fl'OfI a ll herbi cid e ' and "II method . o f inc or por e tl on .
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Tob ie 1. EHe e t of 3 me t hod s of Inc orpo ratlon of 3 herb icid e s o n the

s tand of c ucu mber s (3-f l o f row ) se e ded at 3 d e pt hs (0 . 50, 0 . 75 .
a nd 1. 00 In) o n Ma y I B, 197 1.
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C><~''' 'O J!0>6"be ~ ... 04<. ........... a·~ "b
lIO'on<Uo ~I ," .. b 0 ·.. .. ........ ~, . . .. b
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In t he lInoly s l s of c uc umber s ta nd c o unts ov er de pths o f se e d ing,
"II ma in efl ec ls wer e sl 'loHlc a nl lind the fo llow in g Int erac t io ns wer e h igh ly
s lgn 1f!c<lnt : in c or pora tl o n method x he rb ic id e; Im:or poratl on me t hod " de pt h
of s e e d ing; and he rb ici d e x d e pth o f s e ed ing. Cucu mbe r s ta nd WlIS $ l g 
n t!lcan l ly redu c ed by triflu ra lln a s c om pa red wi th th e c ontro l. Stand
red uc ti on d ue to t r itlur al1n w e e not s lqn lfl c ontly dlfl e re nt fro m EPTe . De PA,
or a l" c hle r .

[ xaml nallo n o f t he In co rpor a ti o n met hod X h"'rb lcl d e inte ra ct ion i nd i
c at ed de c re a sed a ctiv lt y from s urf" ce - a ppl1ed EPr C (rlo;lure 2) . Th is
c o uld ha ve be ",n due to t he loss of EPr C s ince soil- su rfa c e moi stu r e was
hl\lh " t Ume o f a p pli ca ti on . Th e her b ic ide x d e pt h of s e ed ing interac tio n
show ed a st an d redu c ll on a t th e s ha ll ow de pth o f seed in g reg a rd les s of
he rbici de pre se n t.

"
•••
8 ,,' ,,- ~ -• ~ .•
I e ~.

• "''''''' CH~IN -•<
I1UlIOO c.f' P!CDOlPoll. "," OW

~ ~RUI\'" !!EPlC ;:sDt.1'/l • I'UJIQIUlR _ O)NTIlO~
rl gu re 2. Eff e ct of 2 meth od s of inco r poration o f 4 he rbi ci d e s o n the

s t a nd o f cucumbers (3- lt 0 1 ro w ) se ed ed a t a O. 7S In de pt h on
June 26, 197 1.



E" ami na tl o n o f th e d ata pre s en ted In Tab le 2 provi d es an ove r-a ll
view o f t he many po ss ib le int eracti o n s as measured by ef f<X:t on cuc umber
stand . The acUvi ty o f tr if!u ra l1n a nd DC PA waS incrBlls ed b y ro totill! nq
whlle EPTC had grea t es t ac tivity wh en c ha in-In corpo ra ted . Alac h lor
e"h lblt ed t he gre a te s t acllv it y o n the s ha llo w cucumb er seed ing whether
Inco rpo ra ted Or not.

Lower c ucu mber s tand cou nt s In t his exp eriment wer e due to a
d ecr ea sed seed ing rate.

Tabl e 2 . Effec t of 2 me thods o f incorpo ra ti on o f 4 herb ici d es on t he
stand of c uc umbe r (3- f! of row ) see d ed a t 3 de pth s (0 .5 0 , 0 . 75,
a nd. 1.0 0 In) on June 26, 1971.

""'~_ Of ~....~ " ....."'.",.,............ .. . U "" ... O'S ' h 0." '.. '.,.
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SUM MARY AN D CO NC LUSIO NS

Alth ough th e two experiments were es tab llsh ed a t d iff erent Urnes and
t he refo re und er d iffer en t env iron men tal c ond iti on s , t he res u lt s were remar kably
Simil ar . The exc e pt io n to th is wa S t he surf ac e - applied EPTC tr ea tment ; the
d iffer ences her e can rea sonab ly be e"p la ined by th e ab se nce and pr os ence
of su rfa ce soll mo is tu re wh ich wou ld a ffec t the ret enllo n of EPTC .

So ll compaction had litt le ef fec t On herb ic id e ac tiv ity. we ed grow th ,
or cr op vigo r . There was no me asurabl e d iffere nce be tween th e t hre e
Implement s use d for inc orpora ti on . Differen ce s In herb ic Id a l ac ll vlt y were
mea s ured by we ed cont rol , a nd cro p st~nd ~nd v l9or. Phy to to xi C1ty was
In t he gen era l ord er. trjflur~Jin a nd EPTC ) DCPA ) a lach lor.



Co ns i s t e nt ly, a n Inc or por atl o n method " he rb ici de Intera c tl on a pp ear ed
t hro ugh ou t t he s tud y ; One me t hod o f Incor po ratlo n w a s not ne c e ssa ril y
be ne fi ci a l for a ll he rb ici des . He rb ic id e lnco rpo ratlo n s ho uld be c o nsid ered
specl!l c a lly , b as e d o n her bic ide, equ ipment ava ilable , w e ed s pe c Ie s , a nd
c ro p t oleran ces .
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-.ch tr"~Qt ~. r o, l i cot ed t~ tt.. • • Dd oil t ... c.antl we••• ~.~d

f o r ._ ~H<:"th. ,.. U I . 1JOO<:~U 19 10 ... d 1971 .., U ~l• • "rc
ta t. n wi t h . ty lia dr l .o 1 lOl l pro~ I t 0- 4 and 4- 8 Lnthe . In dept h . The
l .mp l • • ~t. t hen li t· dr i. d, lllt • •• d th~lh • 2 Da . i'~ . and I to r l d I t
r~ rcapl r, cure .

A t went y f l~ I t .. .~1. of al r·d <l l d .., 11 WI ' pl .. . d In • 250 . 1 round
!>ot t .. fl ull wi t h 1 1<_ of lO_ . h IllIe . SO 0 1 o f 301 "" OMan d *l'PfOJIa. tcl y
I .. 1 of Do>v-eom1Jla "",.U.,.. A <_ ..... TN; n ........ n tben pl .e. d I .. .
beatta& .-ar l. and 2) a1 of dll.1110, " ~ co l l ec te d . The <ll l t lltl '" VAS
tr~f.~.d to pa t .to ry ~I to nt l la lD& oae • of •• It ~d ~Irl.d till
t be ... It <11.. 0 1'1 <1. no. . ...._ lOr -...:I t onMCUq CvlHo o f eM _dl.n u U... "P'
, .nevl ware r !.aM d ..t u . so 0 1 o f bot~ d tlloo bbana r lAM pt. .,'" l ato tIM
_ nl to r}' ( ....... 1 . n.. .. pa n t o ry £",.... 011 '_0 fo r 0 ... ot"",u ""d <boa..
• l l~d • H . r ling porlo d o f t vo ai "", • • • bef Orl t he .~OU. 1. ,.. . ... . drlwn
of f ... d dllC.t~d . en. dro p of t oneent r l t l d Hel . nd 5 al of a,0 ~r. . ddad
to tho hox. na l ay. r .nd t be .1ac ~r. wa. ... In . haken for on• • In~ t.. thi .
proc . . . • • • ~'•• t . d t wi t . mor a .n d t ho cot a l 15 _ I ver . t ran . f.rr. d qu. nti 
t . ti .. l y co • 25 . i . r l. oma7. r f l •• k wit h the . i d of 5 _I of KzO. t ho .bo ..
a.1.xt ,," chen ncei .. d 5 _ I "f e""",. " t n .. d ac. tic ac i d . 6 drop . o f )OJ. 11-011•
... 01 10 01...., . o f • dLa......t .. n.,. " t. tba dLa......t- r ... . ..e .... pra p. ... d
£r ... 1I.10)' a.1.xio.&.qu .l .., 1..... '" It. .., U ... ll.k ad d aol "t 1o.. ...., O. l n aodt..
"U rt c. oot"c1oo 3 .tou c.. baf" ra UH . Aft n 30 _ coo Clla to lo r chat .....
_loped .., r . d 10 a a.t _ _ 1 gu .poc t.....,bo t_ u r . e S14 .
• 1fq- .te eosr of nap l_ .... ca rrie d elo......11I. t 1>oproc ......ra an<l ad ...
at andar d. Tho ' roc r•• he ... \>e. .. _ dt H . d f .... the _ cbod. o f 1.ana
. t . 1. (1) and S. t t h . ,,01sc ooa (2) .

U SULt S AND OL9CUSSl Oll

er. _.....,. bot; . . ... I .... r .ll )' .... l1e _ po.t bol • • t M I .~r of U......r 
l yio.& po.t " . ryloa v l ch tbe p. r ei eul ar boa. In t M cypl e .l bol t he " Dder '
l~ po. e h toV&r. d loy __ ral av.c.e: i,... l .,. r. o f or k _ttar aDd
...,, 01. t ha cIopeh of elU.a " <aU i . I ull y ..,.-..e Kva tal facl.o u
vi ell. .,. _e eM .. .. Lapo rt ... t . Io r darilll t M bot; di teba. thot 1"' -
ar .l ly e"" u t " V. C. r t~t cho ae.aoo . Tho vat ar eabl a OD • bot; i • •
t bau fo ra . DOt <.00 far I>alov tM ... , fac . ... 01'al aei .. I , ... . io ... ..,.. 1A . h lo
r • • ,. ct , var t k . t ponat ra t i "" of ,. • • i t t6o. t o .ny I n • • d.pth woul d not h.
expect . d.

Iba na, . a l .. con •• "t de•• e•• d 1" aoi l .~l.. t . tan f , .. ,l ot . t r •• t . d
v i. h more•• n for t wo and t hrae .uct ••• i .. y• • r . i •• hovn I.. t ab l a 1. If tho
. var ... . fo r t.be lI.ial>•• t va lu• • o f napt.l .. det ect . d . r. comput . d aod C<>a
par . d •• 1.l&be "P". rd enDel ...,. ... be t ...... ,.a u t wo aod ehrca . SOU.-. ·
, 1• • ",r . DOC taka " . fcar the ftr.t ye. r of ao r cr '" ." llc at1ol> . ..,t . l ..
r • • i dua. found to t M 1 1.0 4 i ... h ... i l ..., 1•• t aka.. teo. ,l ot. t hat had
racei_d I 110 • • i . / A napt .Lao (or two and chr .. ~r. r anaod f .... 0 . 60 t o
0 . 66 ppm., lIn r <he. ._ ci re 11 . _ 1 Che 1 to 4 U>th
da, t h C o f ,I"U t n a .. d ..i th 10 and 12 II> a . i ./ A n., U11_ yi aldad
r•• i of napt . l ao t hat r a" s.d froa 0 .1 0 to 0 . 13 ,pm. nd 0 .96 t o 1. 13 ppm.
,o . , ec<i .. l y. the da'e i n Tel>l . 1 . ugs o. t . ehet e t e t to 4 inch dopt h •



,,,

,l.~..u o f ~rble lde ,. r a t a . anca ~. been T~be4 l a plo tl tt • • t l d I t <be
8 ~d 10 1" / £ r....~..t . ta pl oto tt l . tl d I t tbe 12 lb / " . I t l 1t 1.
appa r en t t~t tbe .t~47 I t ete of barb l tl" ,. • • t areDO. bal oot ~o ..~4

10 t he I to ~ LAOI>dept b . ftl . til ... too..c~t l .. ~~.t app ll t lt Loaa .

"1<-,,,...,b 1.. .. Daj>u l_ v . , det ec t e d 1a the 4 to , 1",,11 oo ll __
p l •• , •• la i l l . upwa r d , caRd La bo rbLtl~ ,. • • i " I OCI wal ob •• ~d. That LI ,
I• •• olp.el .. v• • f ound 10 0011 11QP1•• i r a. p lot l • ••• •od for t vo t oo.. tu t l~

y• •• 1 t~ 10 00 11 • .-p l •• £.~ p l ot l r ec e l vl na nept e l .. for tht • • t onl ec:ut l Y&y..... Tho Iv .r lg e vIl u. . f ur the hig~.t .-a un t l of n.p t.l~ ! Duod I t t he
4 t o 8 ln tll dopt h fr oo p l o. 1 t r • • t ed v it h 8 , 10 , ~d 12 Ib • • l . /A nepte lam for
two and t h•• • y•• •• wete 0 .0 3 to 0 . 06 ppm, 0 .06 t o 0 .06 ppc , and 0 .06 t o 0 .1,p.. r U p" td V4l1y (T abl e 1).

T*bl . I. N., t el _ found Lo 1011 • .-p l • • er a. p lo~ 1 ~lcllYioJ IADUll oppl 1
~lt lDD. of 0 , I. 10 I nd 12 lb l . i. / A~.Il.. for two .. d ~h... oveCII .t ..)'e..... tbt ... ll ._1 11 ...... cu. " f .... 0 ~o • lD<:h oad • ~o I lD<:h dap~.

c

,

..
"

,..~. dl l'th .., lD<:h clIpeh

Y.. . , Yeo. , y.. . 2 YII . ,
,., ,., ,., ,.,,., ,., ,., ,.,,., 0 . 6* ,., ,.,

0 . 5-0 .6 0 .5 - 0 .1 0 .0 -0 . 1 ,.,
0 . 6-(1.1 0 . 6'0 .6 ,., ,.,
0 •• -(1. 5 0 . 6-(1.1 ,., 0 .0 -(1. 2

0 . 6-(1. 1 0 .1-(1 .9 0 .0 -(1. 1 e.c
0 . 5-(1.6 0 . 4 -0 . 6 ,., o••
0 .6-0 .1 0 .6-(1 . 7 0 .0 -0 . 1 0 .0-0 . 2

1. 0-1 . 3 1. 1- 1. J ,., 0 .0-0 . 1
0 . 1-(1.1 0 .1_0 . 1 0 .0_0 . 1 ,..
0 .1 -0 .1 1.0 - 1.3 0 .0-0 .1 0 .0 ·0 .2

Tho dot . pA lent e d in th1l -ru dy . UU ll t t hel Innul l . pp li c l U onl o f
n. l' t l l .. t o t • • nbo•• y bogl •• Iul t i n • bu l l d-up of t ho bo.b l c1 d1 t o t he bog
1011. Thl l buil d_ul' PI • • l l t . unt i l •• t . l dy I t l t l bl t woen borb! .l d1 ... . 11• •
t . nt O an d b•• II" I,,,,n h ~IICMd. Tho ..... 11... of he. b1. tdl f """ d .. t he p l l t l au
11.. 1 t l datl~Gld b7 t hl • • • 1 o f nap el l .. I l'l' lt .o.
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POTATOVINE ~ILLING IN MAINE _ 19 70

Hugh. J. Murphy and Michael J . (;oven'

Ahstra~t

Several vi ne des i ecants and adjuvan t s r o i n~reas e t heir e ff ica cy
were tested fo r ki ll i ng Kat ahd in pota t o vi ne . in Maine dur ing 1970 . Par a
qua t , De. -f -Cate, and sodi u. .rs enite p l us nitrog en pr ovided be t ter vi ne
desic ca t ion t han ~ of t h e D~8P produ~ts used as s t an dards . So... vasc ul ar
dis c<>l or a t i on o f t ube rs oc curr ed " hen ki ll " .. ra pid, but was no t ex cess i ve .
Emergence and yi e ld r esu lts fro m fo ll ow up f ield emergence t e st s wer e not
con clusive . Ther e "as so ,"", ind i cat ion, h oweve r , th at seed t uben use d fro ll
Des_ I _Cat e p l us 12 oil and C.I. P.C. treat ed plot. di d not yie l d as we l l as
t ubers froll oth e r desi ccant tr e at ment s.

Int rodu c ti on

The f ollowi ng p aper reports th e results of po u to
studie s conduct ed i n [>lain e dur in g t he 19 70 growi ng seas on .
ha rves te d tub en was made during the 1970·71 st ora ge pe riod
tr i a ls wer e condu cted dur i ng th e 1971 growi ng SeSSon .

Mat e r i als and Methods

vi ne ki ll i ng
Evalua tio n of
and e!aCrgence

All desiccan t che lllical s un l ess oth~ rw i s e indi~ated we r e app li e d
In 80 gallons of wa t e r per a~ re at 40 pormds pre ,s ure t o active ly gr owing
Kat ahdin pota to vin es on the date s indi~ated in Tabl e 2 . A c<>:mpr. ... d air
sprayer O<jui pped with a two-n onl .. brus h typ. boo. was used for foliar ap
plic ation of vi ne de siccants. Pl ots we re s i ngl e row. 2S feet l ong wi t h
b uf fe r rows betwe en ea ch t re at.ent . Plots we r e arr ange d i n a rand oa it ed
blo ck deSi gn and e ach t reatl ,ent rep li cat e d six ti ... , .

U<ing a fiv e ste p r ati ng syste~ 3$ l is te d In Table 1 , vi ne ki l l
ra t in g, were .,ade at we ekl y i n te r va ls foll owing app licatio n of vine de s ic 
Canr. .

Tab l e 1. Pou t o vi ne _kill rat in s cod.. Maine _ 1970 .

, •
a •, •

' .'s •

Poor or no ki l l of leave < or St ems .
go\ of l eav e< ki l l ed but no s te m kl11.
100\ of l e aves kille d and 40\ o f He lllS ki ll ed .
100\ e f le aves and 70\ of H e ... ki ll ed .
100\ of l e aves and S t e~ ki ll ed.

' Ass oci ate Profe ssor of Agron omy and Tech ni c i an , Grade II , Departme nt of
Pl an t and Soil Sciences , lin.lversity of Maine , Orono , Malne 04473 .



".
4pproxi .at e ly l S pounds of t uber s wore col l eot ed at ran d"", fro .

each p l ot a t ha rvest t i me and stored at SOap. fo r la ter cX;llIIinatt on duri n\:
the .. inter sto r s!:" Seaso n . Sto rag e studies cons ist ed o f obse rv i ng t ube r s
f rOllle ach t na U ee t for s torag e dh oro en and •• ""'i na t io n of in di v i dual
t ube r . f or i ntern a l and possible e xternal disco loration. whi ch . ; gIlt have
bee n ca used by USe of me .ie al des i ccants. Fr o," th es e st o rag e s 3J:I!l1e .
tub en ~·e .... a lso ..ado 303i101>10 to cheaie a l c<>IIJ>cny cooperat or' f or re s i _
due anal y.is when r equested.

Tubers that "e re snip ped i n PcceBber , 1970, . nd exWDined for s te a
end vas cu lar discoloration " ere bulke d by t rea t ae nt and sto red at 3g"F . In
th e .prin 2 of 1971 tubers fT"," the hi gh rate of cadi des icca nt use d Wer e
plan te d in rep licate d fie l d e .. e rg enc e an d y i e ld nia l. . I n ad dition th es e
p lo t s we..., obs erv ed a t sev eral ~ r""th stages to det e ct any si do effe ct s
wh ich lIig h t have been c ays e d by de s i cc ant t r e atll e nU in 1970 .

Oa ts in Table 3 pres e nts s ou r ce and ch elli cal nam<>s o f c0 "P0u nds
u. e d in the 1970 potatO vine Hl li n~ tests i n Hai ne .

Re. u lts and Discus sion

Data p resented i n Tab le 2 in dicat e tl ,at Par'"'!ua t a t a ll r at e . ,
al one or " i t h ad ju van ts Ulle d potato vin e s be t ter than t he Pre me r 8e or
DowGener al .tanda r ds . The add it i on o f ad j uvant PM 4879 i mprove d acti v i t y
of Pa raqu at Sli gh tl y . The addition o f li quid nit ro ge n d id not incroase
a ct i v i t y o f Par"'luat as """ pa r e d to Pa r aq uat alone .

In 1970 SODe ca r ry -o ve r .od i um ar s en i t e was us ed i n ~ai ne . 0 was
inclu ded i n t ria l f or co mparati ve purp os es. Alth ou gh i t s ac tiv i ty was
equa l t o t he DNBP compoundS, th e addit io n of l iq u i d n i t ro gen i ncr e as ed it.
ac t i vi ty . ign i f i can tl y .

De. - l - Cat e at the 2 ga llo n ra te p l u. the ad diti on o f 12 oil gav e
uoell en t vi ne k i ll. The r apid ki llin g actio n di d , howev er , caus e So,""
tuber dis co l o r ati on and a . ign ificant yie ld r edu ct i on when tuber s we r e used
t o p rop aga t e new p i ants. The d i s co l o r a t ion was ynders tan dab l e , bu t th e
yiel d re du ct ion had no lo gi cal e~p l anati on . In thi s tr i al th e data in dic ate d
that t he t wo £a l l on r ate "as supe r i or t o tbe l~ gallo n rat e and a ls o tb a t
tbc addi tio n of ' 2 oil i mpro ved the e ff i ca cy o f !le.- l-C at e.

C0'"Pound C- 20546 an d C.I.P .C. plUS Petro Cr op Oi l as can di dat e
de . icc ants did not show s u ffi ci en t ac t i v i t y to warr an t c on ti nue d t est i ng .

The USe of Tronic er PM 4879 a dju va n ts as pOSSi b l e s ubst i t u t e . f o r
' 2 oil wi t h Pr ellle!1le o r DowGene ra l W3.S de lllOnH r at ed by th e data prese nt ed
i n Table 2. Five ~allons o f 12 o il improve d the effi oa cy of bo th D.~ BP pr o
ducts for vi ne k illi ng IIUch ,"",r e than Tron ic o r PM 4879 u.e d at ei t he r of
t wo r at e ' t ested.
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Tabl e 2 . Efr a ct of lau n l che.ica l. on patltO vi na delicca ti Ofl, dh c<ll on t l on of t ooa rs _ and
IM r aenca of plan ts frOll t uba n uu d f or 5Oad . h t ahdln Vl r ltt y. Malna - 1970 .
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,..

,.,

,..
u

u,.,,.,,.,,..
,..,..
c.•
0.>
s.a,.,

o.r,.,,.,,.,
0.0,.,
c.•
u,.,,.,,.,
U

Per cent r .. cu l ar
dhcolo n ti on '

suiJIt Midi ... ser..""

a.z
a.s
U
LO
1.0 -

1. 9"
2 .0
3.4 "
• . I 
.. 6'
U

..,
U
3.6
3. S·
U
2 . 2 '
2 . S·
, .e
U
U
U
U

,..,.,,.,
LO..,

LO,.,..,,..,..
i , ,
U,.,,.,
LO
LO,.,

LO
a.o,....,...
LO

Sur f ac t an t

"
I 0•.

10 lb •. N. (Ur&JI)
1 q t . Tr onl c
2 qu . Tran l c
1 p t . PH U 7Il
2 pll. PM U 7Il

5 ' I I ' 12 oil
1 pt . .. u !l lf hr
5 '1 1•• 12 oil
1 q t . TTon1c
2 qu . Tra nlc

10 Ibl . N. (Ura n)
I pt . PH U 71l
2 pu . PH ~17Il

Tre at _ nU '

2 pu .
2 pu .
2 pu .
2 pu.
~ Ib' . (AS,O,J
I lb• . (AS.O, )
• lb l. (AS,O, )
3 qu o
3 quo
3 qu o
J qu o
J qts.

2 pts.
2 pu.
2 pu .
8 Ill ••
8 Ib, .

6 q t • .
6 q u.
I qu .
I q u o
J quo

b t l / Acre

No t n atJlll1lt
Pu ",\ua t
P"" ",\ uat
P"' ",\"' t
Par ",\ u at
SodiUII ....... nl to
Sod h a Ar.. nl to
Sod iUll ...... enl to
Pre "u i '
Pre .er i e
Pl'eIle r i e
Pre ...,... .
Ptc_ r ge

De. - l- Cate
Des - I- Cate
/le. - f-Ca t '
Des -I -Cat a
C.I. P.C.

Ow Gene r a l
Dow Gene n l
D<lofGeneul
C- 20S.6
C-205~6

Mate ri al

' Mat e r lall excep t C. I. P.C. I ppli ed AuIUH 19. Wu th er c ln r . Teq>e rat ure 1S- aclOf'. Soil con dit i on.
ve ry dry . One . cre \n ch of r ain occur re d Auaust 22 , and I noth er I nch On A"aUSt 29. Vln• • " I t I
ve ry rlaora", It t i De of appli cati on . Al l u u r la l . except C. I.P . C. app li ed I n 80 a i llon . of
" a te r I t 40 P.5 .1. C. I .P.C. app li, d "" . ... t H . C. I . P.C. p lus pe tro al l ..... not dil ut e d .. Ith
". Ur.
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EVALUATION OF HERBICIDES FO~ ANNUAL WEEDCOmRUL

I N ~~ lTE POTATOES (1911)

D.H. Fri cker

Ah t nc t

Fift ee n chemical he r b i ci de s were app l1 <od d one Or I n comb i na ti on a t p' e
emer ge nce , pos t - eme r gen ce or a. sp l i t rr e a rDeDts app l i ed bot h pr e and post
" mer g enc e . Seve n l t n a t men U r esu lt ed i n g<><><l..,,,,d controL , " all no phot o
t oxi c eff ec t on th e pota to " s or f a l l pla nt ed r ye cOVet t r op .

I ntroducti on

The [ a l l OYi ng paper r ep r eoe nts a pr ogr e ss r epor t 10 eva luatioo of herbi 
c id es for annu a l wee d co n trol I n whiU pou t oe o on Long blan d . Fo ur
cxpe r l _ r t a con duc ted during 1971 at C summari se d be l ow.

Pt ocednn

The exper iment s were conduct ed 00 a co~rcla l fara whic h had a hi ator y
of hi gh popula ti ons o f annua l gr ass weed. . The Kata hdi n vari ety was plan t ed
In 34 i nt h t ow. on April 20 . Ferti l i za tion wa, 2 , 250 pound. of 8-1 6-8 band ~d

a t pla nt i ng . Duti ng t he gt owing seasoo pot at oe a were irr iga t ed on Ju ne 29
and July 9. A r ~gu1ar inoo c t and dioe aoe opr ay pro gram wa a foll~ed.

Plot a i ze i n t he first th rea e xpe r imen t a wao 2 rewa wide by 30 feet long
and I row by 30 fe u i n th a f ourth . Exped ... ntd desi gn WaBa randOllh ad
b l~l wit h ea ch tre at ment r ep lica t ed fi ve t imea. ~erbic id a o uaed In th e
expe dme nta a t e li ate d i n Tabl e 5. Spra y formul a t i ona of her bi d dn i n
Experi ment I, II and II I were appl i ed wit h a ,r at t ot mounted 2 row boom apra ye r
uai ng a pr e aaure of 35 p •• . i . and a volume of 38 ga1iona pe r ac t e. In Expe r i 
ment IV ap ray fotttulat iona w~re appl ied with a l~ gal lon compres .ed a i r
apr aye r us ing a pr eo our e of 20 p . • . i . and a vol ume of 55 gollono per acr e .
Gra nul ar mace r i a l a wer e a ppl i ed with a ha nd hel d , gr avi' y f l ow, cone type
a ppli cat or .

The pl ant i ng r i dge o i n Exper iment 3 wer e har r owed d~ on May 18 a nd on
May 19 t he dr ag off i ncor pora t ed tr ea t ... n to were appl i ed a nd i~dia,e1 y

i ncor pora t ed wi th a tr act or draYn fl ngar we~de r and foll owed up wi t h a tractor
~unted 2 row cu lt iv a to r . The pre -emerg enc e t r ea t ment a i n the ot he r four
e xpe r imen ' o wer e a ppl i ed on May 19 , 20 and 21. Weat her dur i ns t hes e day s
~aa 700 f . + and pa r t l y sunny . G ~rminat ~d gra say an d broad l .a! wee ds ~~re

in t h~ t wo l ea f a tas e . A l i Sbt s ho~t of . 15 i nch fe l i in t he eve ni ng of
!lay 21 , wit h no addl t10 na l ra in unt il May 31. Treat ....nt . applie d at 501
.merge nce were made on May 27 and al l pl ot. were r at ed fo r phyt ot oxi c e ff ec t s
on J une 6 .

,
Coopera ti~e Extens i on Agent, Suff ol k County, Ri~e rbead , New York
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All plo ts were cult i va t ed on June 8 when t he pot a t o pl ant s were 6 Inthe a

hlih . Exc ep t for t h e d rag o ff inc orp or ated t re at men t t h b wao th e fi rs t
t i l la ge 8ine e pl anti og _ Her bi ci de treatm ent s i ndi cat ed aa a ppli ed a t 6 Inch . s
were made duri ng cul t iv at ion (i nc or por a t ed t r ea t ment s ) or f ol l owing the
c ul tivat io n (Wi t hout i nco r po ra ti on ) . The t t ea tDeot i n Expet~ot IV a ppl i ed
a t 12 i nc he a of pot a t o he i ght h was made on Jun e 16. All plot a Yet e hi l le d
on J une 19 .

Weed cont r ol waa r ate d On Septe~bet 7.
a i ng l e tow i n ea ch pl ot 00 Sept @mber 28 and
for ot and and vig or 00 Noveab er 5.

Pot ato ea Yer e har veat ed on a
29. Rye covet crop was r a t ed

[L. )
Pr inc i pl e weed ap ec i ea pre s ent was bar nya rd gr as.. (Ech lno chl oa tru sg a l !t
Bea nv) •

Ruu I n

The tr aa tment a ar e 1is t &d i n Tabl e . l- ~. I n Expe r iment I , Ta~le 1,
a l l tr eAtD2nta wer e Appl Ied pre -emer genc e t o th e pot At oe a . ft<pe r i ment II,
TAbl e 2, c .. pa red a nuub e r of in cor por Ate d t r ea tment a app li ed a t dr a g off.
Etper 1ment I II , Ta bl e 3, c~pared combi na t i ona ap pli ed a t di f f ere nt t i mea and
Expe ri ment IV, Tab l e 4 compar ed a numbe r of poat _emorg enc e Appiic atio ns with
pre -eme r gence t reat Reot S.

Expe rime nt I

Shor tl y a f t e r emer gence alight chlor osi A, .tonti ng and tip burn ver e
o~served on t he pot ato pl ant s wit h tr ea tment So. 5 (a lac hl or at b l ba. ) a nd
t r ea t ment No. 8 (ai aChlor , l bs . plo a Ii noro n 1 .5 I bs . ) . ~odera t e ch l or oSIS
wa s a i ao obs e rv ed wi t h tr eatme nt No. i3 , (VCS 438 a t 3 l b • . ) .

Popu l a t Ion s of weeda , pr 1mar ily barn yar d gra a . wer e r e l ati ve ly hi gh i n
th iA exper iment wher e a l!m1 tad ti l Ia8 e pr08ras ~e follo wed . None of the
tr eat ment a gave commer c ia l l y a cce pt ab i e i ev e l s of weed co ntr ol - 7 or bet ter .
There were however , . ign ifi can t di ffer ence . be t ween tr eatme nt. a t t he 1%
l ev e l. Tr ea t ment a wi th . ign i f i cant ly bet t er (1%) weod c ont r ol of th e 8r a • •y
"" eda pr ue n t includ ed No. 5 , (. la chl or at 6 Ibe . ) . No. 8 (al achl or 4 l b• •
pl o. I i nnr on a t 1. 5 Ib a . ), a nd 16 and 17 (ELl 19 a t 1. 5 and 3. 0 l b• . ) .

SI80 1f l t an tl y be t te r a t the 5% l eve l wer e th e above and No. 10 (DCrA
6 .0 i b• . pl ua lin uron 0.75 i b•• , No. 11 (DCr A 6 l~e .) , No. 13 (VCS 438
1. 0 l b• •), No. 15 (EL1l9 1 .0 lb • . ) , No. 20 (Am Chem 70- 25 4 l b•• ) , No. 23
(ch l or obroa ur on 50W3 lb • . ) and No. 29 (Nor ea 3 .0 l b• . ).

SIg nI fi cant di f fe r enc e a in pot a t o yi e l da wer e fonnd a t t he 5%l evel.
Tho. e tr eat . ent a . i gnif i cantly lo wer tho n t he c hec k were No. 2 (l i nur on 50~

a t 1. 5 l b•. ), No . 8 (a l a Chlor , lb • . plus 11nuron at 1. 5 l b•• ) , a nd No. 13
(Yes 438 at 3.0 lb • . ).

Ttaat~nt No . 17 (ELl 19 ~ . O l b•• ) wa s t he onl y t re at Dent 10 t he experime nt
wher e growth of th e rye c ove r c rop wa a r e s t r i c t ed .
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T8b l~ 1 - Experiment r

Yield and Weed Cont r ol - Pr e-FJnerge nce Herbicid e Tre~ t,""n ts

Lb. , lIeed
Mate rial Fonoulattcn ... Yie ld .. Conuol b

, H oot on "" '0 '" , .o
z Ho ot on '" U 175 * ,.., 11oot on '"' " m ..., dlno aeb ' OC ... '" e.a, a i llc hi or 'OC ••• ns 5.6 *"

• sl aehlcr ' OC i tank ". ,.,
H o uton '" 0. 75 .", dac hior ,OC a tan~ on , .s
Hooton '" 0.75 d,

0 aIa chlor '"
, ta n k

H out o n "" " ... 17) " 5 . 6**

• OC"' '" '.0 ta nk
""to br ()lluro n '" LO ... '" ...

ie OC"' ." ' .0 f Orll.u la t ed on S. ~*
H oo t o n ,., 0. 75 ...

n. oc"' '" • '" 5.4 ·
n vcs 438 '" U arz c.e
n ves ~38 '" ' .0 146· 5. 1·

" ves 438 '" U t ank
d anhi or ' OC " ... '"' ...

" EL 119 '" LO m S.li e
is EL 119 '" LO ". 5.9 **

" EL 119 '" ,.. no 6.5 **
ia EL 119 '"

,. ta ol<

dino aeb ,OC a.o ... nz , .s
19 A<ach"'" 70--25 ,OC z ns ...
20 Amchem 70-25 ' '''

,
'" 5 . 4*

21 chlorohromuton 'OC z fo .... ula ted
Ho oton H< a ... ara U

aa chlot cbrOOlutOn '" a ' 00 ..,
23 chlorobt omutoo '" a '" 5 .2 ·
24 ""t ob.""",ron '"

, n. ..,
25 chl ot obt onur on H< a '" a. ,
26 chlotobt OOlutoo '"

, ta nk

'" c.s
s la cHct '"

, ...
" Bay 94337 '" O. 75 no ...
za !lay 9433 7 '" LO '" U

29 nOte a '" '.0 '" 5 .5 "
30 ch eck aas ...

LSI) 5 % " U
U N. S. i , ,

• Signi f ic antly di f f e r ent f'<>II check ., 5% p r ob,ab il i t y l evel.
•• S ljni f it~nt ly d lf f e ren t f r om che ck ., U p r oba b il it y l ev d.
~ . b - Se e f oot n ot es Tab l e 2.
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No p~y t o tox lt e ffe c t on the growt h ot t he po t a toes wa s obs erved a t
emerg enc e with a ny of t he t re atmen ts . There wor e si gni fica nt dif f er enc es
i n W£ed control at the 1% l evel . 10 th i s exper iment EPTC6DC at 6 lb a .
was t he onl y t reatm ent with weed co ntr ol not s i gni f i can t l y better than t he
checl<.

Thete waa no Sig ni f i can t e ffect On yie ld In th i s experime nt . All three
t t eat ae er. wit h R7465 al one or in t~blnatlon had a =odatata to se ve r e
ef fect on t he growth of the r ye cover cro p aown af t er harve at .

Table 2 - Exper imen t II

'"'"'"LO
U

'-'

,.,

5 .B*

6 .6 U
6.1 u

U
6 .0 **
7 .6 U

6 .7 **

i ncorpo rated t t est aeer .
lI" ed Fa ll

Cont r ol b Cov~r Cr opb

'"'"".no
an

'"
ta n k
m.
tank
m.
tan k
.b..~
.b

..,..,..,
U,.,
o.s
.r.o
LO,.,
LO..,
O.75
LO
LO

Lba .
."

.~
,~.~
.~

'"''"'.~

'"'.~

'"'esc
,~

'"',~

Formulation

rss
non,
N. S . LSD

5% 1. 5
1%2.0

Pot ato yi eld, cwe . p~r aore , total harv es t ed "",ig ht •
Weed control or crop damage r a t ing ac al e, 1- 9 .

1_ No cro p injury or weed cont ro l .
9- Crop e l iminated or 100% we ed co nttol.

Mat er ia l

••

Yie l d, weed control & e f f ect on cov et crop - Drag off

Jl v erno lau
32 ve rnc 18te
aa errc
34 srrc
35 R7465
36 1\7465
~~

37 R746S
~~

38 l1nu ron
eerc

3 9 tdfl u nl1n
Un ot on

40 u iflu nlin
41 chec k

* - Signi ficantly diff~rent f r om che ck at 5% prob abi l i t y lev~ l .

**- Si gni fi cantl y di ffer~nt f rOD ch~ck a t 1% proba bi lit y l ev el.

Expe r tm."'t III

No phyt ot oxi c effe c t waa obaerv~d at emerge nce on th e pota t oea io thia
e xpe r iae nt . Treat~nt o whi ch reou lte d io wee d cont ro l oi gni f i ca nt l y be t t e r
th oo t he c heck at t he 1% lev~ l ~re No. 44 (d lno~eb 3 I bo. PE plu o EPIC
3. 5 lha .) in corp ora ted at 6 inc hea, No. 45 (l in ur on 0 . 75 I bo. PE pl u. EPTC
3. 5 Ib n.) at 6 inche o, No. 46 (EPI C 4. 5 l b•. ) a t 6 inch.n , No . 4B (Bay 94337
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0 . 75 l ba. ) PE and r epeat ed a t 6 inc hu, No . 50 (ve S 1038 1. 5 l ba. PE plu .
a la ch l or 2 I ba.) at 6 1nch e . a nd No. 55 (11nur on 0 . 75 16a . FE plu . al achine
6 lb • • ) a t 6 1nche a . Si gnifica nt ly be t te r th an t he che ck at t he 5% le ve l
of weed control wet e the above and No. 43 (EFTC•• 5 l b•• ) dr ag of f incor por 
ated, No. 47 (Bay 94337 0 . 5 lb a .) PE repeat ed at 6 inc h•• , and No. ~4

(l in u t on 0. 75 Ib a . PE p l u s d anhio r 2.0 lb • . ) a t 6 i nc h es .

Tab l e 3 - ExperiMent III

Yiel d and weed control - SplIt combinat i on Tre at ment a

Lba . WHd
IiIlt e d .a l FOrlllula rt on ' u Timing H el da Control b

42 Check '"
,.,

" eerc "
.., O. O.l nc . 246 * 5. 1a

44 din "a. b a lh . / gal . M P . E. '" 5.5 **
er-rc W, ,., Inc . •."" 110"ro o ,"' 0 . 75 P •E, m 6 . 2*-
~ ' 00 a.s i nc. •e-

W er-rc '00 .., I nc. •." ",- 6.5 "

" Bay 94337 '"'
,., P. E. m 5.0*

lIo.y 9433 7 '"' c.s Poat ."..lla y 94 337 '"' O. n P.E . '" 6 .1 · "
Bay 94337 '"' O. 75 Poor ."" ch lor obm ..u r on '"' '.0 P.E . ,,. a. ,
aI . c h lo r '00 ' .0 Po ot ."50 ves 438 ,," L> P. E. m 5.4 **
aac M or ". ' .0 Poot •••

" H ouron '00 L> Poat ." rez ...
" l1 nur oD "" 0.75 P. E. aas ,.,

li nuron '00 O. n ,." e-

" linuroD '"' 0. 75 P. E. '"
..,

a !a chi or , OC '.0 Poae s-

" 11ouron "" O. is P. E. '" 4.9 ·
• M ehl or ,~ '.0 Post s-

ss li nur "" "" 0. 75 ?E. aae 5.3 *·
s lachior .OC ' .0 Post s-

ss ala chI nr ,OC .., roar ,.,
'" •••

" 11nuroo "" 0.75 P . E. aiz ,.,
s la chI nr ' 00 ,., Poat e-

~, " as L>

" N.S. '.0
' . b - See f~tnotea Tabl . 2.

• ** - See fGOcnot • • Table 2••



Two of the t r ea t ment s r esult ed i n yi e lds s ignific ant l y bet te r than th e
ch@ck at tbe 5% level. These wer e No. 43 (EPTC 4 .5 l bs.) drag off incor 
por at ed an d Nn . 46 (£PTC 4.5 l bs .) incorpor ate d a t 6 i nche . . None of tbe
trea~nt. appea r ed to hav e any ef f ec t On t he r ye COV@t crop when cXaBlned
on Novel1ber S.

Expeti ... nt I V

Two of th e tr eat ment s applied earl y post-emer gence c aused phyto tox I c
af fect s on the pot atoa . when tated shor t l y aft er emerge nce . The se wer e
No. 61 (a l a chlo r 2 l bs . plus Hnuron 0 .75 lb • •) and No . 62 (a Ia chl or 2 l b••
pl". dino seb 3 l b• • ) . No other phyt ot oxi c efhe ta "e t e observed ft na t he
ot her t re a tments made l a t er . Sign ificant dif fe r ente . in weed con t t ol
were f ound a t bot h 5 and 1% l evel .. At t he 1% l evel were t he al achlor
lin ur on PE treatment. a nd t he f out Bay 94337 t t eat ment s . At 5%"a . the
ala chlot-l i nur on ear ly post-emerg enc e treat"' nt. There was no s i gni fi ca nt
diff e renc es i~yields. Nooe of t he tr eat ments had any e ff ec t on the
cov er cro p when examined on November S.

Ta bl a 4 - Experi ... nt IV

Yi e l d and weed conttol - Pte vs . Pos t - Emer gence

Lbs .
Mater ial Fot'lllUlat1o n 'u Timlns

so ata c hl or ''" ' .0 tank P.E .
Hn uron '"" 0. 75 .u

" d ach l or ''" ' .0 ta nk ea r l y
Hnu ron '"" 0 .75 .,. pos t 2"

sz al achlot ''" ' .0 tank ear ly
dino seb ''" ' .0 . b pos t 2"

63 Ilay 94337 '"" 1. 05 P. E.
64 Ilay 94337 '"" L OS 2"oa tl y pos t
65 Bay 94337 '"" 1.0 5 pOSt 6 "
66 Ilay 94337 '"" 1 .05 po.~ ).2"
~7 ch eck

LSD S%
U

Yie lda C~:~~olb

zrz S .7 U

'"' 5.0 *

aas ,.,
m 5 . 5*"

'"' 6 .4 U
m 6.7 H

m 7.5**
ars ,.,
N.S . U

U

s , b - See fo ot note s Tabl e 2 .

*. ** _ S@@ f oot not es Ta bl@ 2.

D1. cu nlon

An examina t i on of wea ther r ~cords for the Riverh ead atea for HAy and
Jun~ 1971 indicatld t hele ~~ mont h. ~re unulual ly cool and dry . Thal e
con di t i ons may hav e had some ef fe c t on pe r f ormanc e of herbic id ~s in t h~.e

exp ~r islent '"



Roe aus . of the r elat iv ely lew pOpulo ti on. of bro edl eaf ~ed s In t hl .
experimen t it wx.not poss ibl e to dete .min e ef fe c tivenes . of t he t re at sont .
f or tha t purp o.n.

Under t he eondi t i on. of t he.. exper i.ent . where ba rn ya rd gras . was th e
pr imary ~ed pr ese nt and wher e . ea soo l ong weed eon t r ol was eval ua t ed by
r a tin g w.ed eontro l In Sep te mbe r, a month a f te r pot eto vin •• had "gone
down" , very few of t he pr e-emer ge nce t reat ment . prOVided sa t i . f ac t or y weed
con,r ol wi th no adve rse e f fe c t s on t he pot a t o or r ye crop .

A numbe r of dr a g of f in cor por a t ed , po.t-~rgence, a nd sp lit t r ea t ment .
di d pr ovi de •• tl.factory weed con tro l . Drag of f inc or porated materia l .
~h ic h pe rf o~d wel l l nc l uded vemoLat e , a?TC, t ri f l ur a l i n and combination.
of EPIC wi th l i nur on , a nd tr if l ur ali n wi t h llnur on . 87465 gave good weed
contr ol with no not ed phytot oxic e ffect on pota toes , but, eit)~r a lo no or
in combi nat ion wi th EPTC di d . ever e ly re tard gr owth on th e fa l l cove r cro p
of r ye .

Among t he split tt oa e.e nta app l ie d PE foll owed by .n ot her tr eat . ent
poot - e.o r genc e when pota toes were 6 i nches hi gh were dinos e b- EPTC, llnur on
EPTC, Bay 9433] PH pl u. Pos t , VCS 438- a lo chlo t and liDu r on-4loo hl or . Suc ce sa
f ul post emerg enc o t r ea t ment . include d EPTC and Bay 943] 7 . Po .t -~rgonc o

a ppli cs t io ns of Bay 94337 a s Lat e a. wit h pot ato e s 12 in ches i n he i ght b di d
not appe a r t o have any phytoto~ic eff ect, wi t h a t r end t oward i= prov ed weed
contr ol ~it h de laye d ap pli ca t i on . Hi gher ra t e . of a la chlor P ~ and ea r l y
poot-e mergenc@ . pr ay tr oat Dent . di d r e .u lt in ecae phyto to xic effects on
th e potato tr op ~hic b were fiOt ob. erved ~I t h lat er appl1c ationa.
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AIAC HLOR IN CO MBINATION WITH CH LORBROMURON , METOBROMURON,
LlNURON , D1NOSEB. AND YCS-43 B IN POTATOES

JIW . I. McAv oy . Jr • • M. M . Lay. and R. D. iln Ick i

Abstra ct

Com b inati on s 0 1 ch lor bro muron , meto bro muron . Ilnuron, d lnoseb, and
YCS- 43B with alllch.lo r e trec t ed b road sp lX:trum weed co ntrol. Appll catlon s
of a lach lor tn combinatlon wit h l1nuron , din os eb , or YCS-43B a plX"oxlma te ty
20 d ays aft e r p lantlng we re g enera ll y be tt e r tha n a pptlcal10ns made imme
di a te ly a lte r planting. Yie ld s of potato es we re Mghe s t lor al ach lor in
comb ina ti on w It h meto brom uron , \inuron, a nd d lno se b .

In troduc tion

Wh !l<o po ta to es (Solanu m t uberosu m) is on e 01 the many Important
cr op s in New Ter s ey ' s d iversl!ie d agri c ult ure . When sever al weed s pec ies
are In a pota to field an d one herb ic Ide Is appll ed, th er e may be a f ew
weed spec ie s whic h escape con t ro l. These weed spec ie s can Impede
harv es t and v ery I!ke ly reduc e yIe lds . It was the purpose of t his exper I
me nt to inves tig at e several he rb ic Ides lo r weed con tro l and t h "lr "flee- IS
On yie ld .

Ma t eri a l s and Methods

Th Is ex periment wa s loca ted at Ihe Rutgers Unive rs ity Soils and Cro p s
Re s earc h Stati on a t Adel ph ia. New Jersey ,

The s eed b ed was pr epa red On Free ho ld sa ooy loa m soll in an area
In fe st ed with c ommo " lamb sq uart er s (Ch en opodi um a lbum t . ) , redtoo t plg
wee<! (Amaran thus re tro flc x u s L,) , Pennsy lvan ia smartweed (Pol y qonum
pen syl va nl cum t. ) , pros tr at e knotweed (Poly qon um av icu lar e t . ) , la rge
cr al:>grau (Dl o lta tl a s anQu lna l!s (t , ) Sco p, ), a nd yellow fo xla ll (Set ar ia
lul es c ens (Weigel ) Rubb.). W hit e po t a to es (var . Kalahdln) were p lanted
o n Aprll 2 1. 19 7 1 In plo ls con sl sll nq of 4 row s 12 It wid e and 20 £t long.

Th e her b icIdes 3-l!?-br omo phenyl) - 1- me th oxy - l -methyl urea (metob rom uro n);
3 - (4 -b ro mo-3 -c hlo ro p hen yl) - 1- mel hoxy- l- me t hylu re a (e-h lorbrom uron); 3- (3 ,4
dl chl or o pheny 1)- l - me l hoxy- 1-m ethy lur ea (I1nuro n); 2 - ll£- bu ty l- 4 , 6-d lnllro
phen ol (din o s eb); and 2 - (3 , 4- d Ic hl oro pheny 1)- 4-me thyl-l ,2 • 4-o xad lazo1l d lne 
3,S -dlo ne rvCS- 4 311) were applie d s" para t el y aoo In combination with

Y Grad uate As s is t a nts and Rese arch Profess or
ro s pe e-ti vol y , Depa rt n e nt G' Soll s and Crop s , Rulge rs
BrunSWic k . N.. Te'

of We ed Sc ie nce .
Uni v erSity , New



2-chloro-2' ,6 '-dlet hy l- N- !metho xymet hyl) ac e ta n il ide (a lac hlor) . There
were three rep ll cationS o f eac h treatmen t In a ran domize d comp le t e b lock
design .

Most tr eatme nts wer e applled on the d ate of planting (April 2 1): a
few treatm ent appllcatlons wer e purpose ly de lay ed untl l May 10 . Thy
tr ealn'l ents were appl1ed wit h a four- nozz le boom u s lnq 730 6 16 Tee fe t
spray Up s at 30 p s i , ca rbon dIoxIde ser v ing as th e pr essu re source.
The s pra y vo lume wa s 40 gp" wIt h wa ter as t he c a rr ie r .

Pot a to Inj ur y and weed contro l ra Ungs by sp eo ie s were made on June
21. A scale o f 0 to 10 was used In whi ch 0 .. ess en tia lly no e ffec t on
stand or v lqor and 10 " com ple te k lll or e llm l natlo n o f s tand .

Pota t oe s were harvest ed o n Sep t ember 7-6 u s ing t he c enter two rowS
of ea c h plot for yie ld d ete rm Ina ti on. The po ta toes were graded Into No . I ,
No . 2, an d cu ll s and we ig hed . fie ld wei qhts we re then co nve rted to cw t/A .
YIel d s wet e s tatls tlc a liy a na ly zed and Dunc an's Multip le Range Test used
for compa r is on of tr eatm en t mean s .

Re sult s and DIscus sion

Ther e waS essentiall y no Inj ury to t he po ta toe s from a ny tre atm en t
(Table 1).

Lambsqu arte rs con tro l wa S exc ell ent from a ll tr eatm ents exoe pt
d lno seb a t 3 a nd 4t lb/ A rat es. Alac hlor a t 11 , 2, 3, and 4 lb/A ra t es
eff eCled " a t lahle lambsq uarte r s co ntro l . D inos eb was we ak on pIg we ed
wIth all o t he r tr eatmen ts gl"l ng exc e lle nt contro l .

Smartw eed waS no t c ontrol led a t a ll by VCS- 43B a t 2 a nd 21 Ib/ A.
AJac hlor a t all ra tes was ag a in vari ab le In c ontro ll ing sma rtw eed . AJachlo r
+ VGS- 4 3B at 11 + d lb/A a ppli ed on t h e day of plan tl ng wa s Inef fectlve
but the dela y ed trea tment a t t he Same rates enha nc ed co n Side rabl y th e
degree of sm artw eed contro l . Effec ti v e s mar lweed cont ro l was no t rea llzed
by chlorbromuron at 2 lb/ A or dinos eb at 3 lb/A or dinos eb + al ach lor a t
3 + 2or 6 +41b/ A.

AJac hlor wa S in effec ti v e ag ains t knotweed . Tre a tments t hat pa rt ia ll y
contr olled kno lweed we re c hl orbro muro n at 2 lb / A. c h lorbro muro n + 1Iiachior
at 2 + 11 lb/ A, ll nuro n a t I a nd It Ib / A , d ino seb a t 3 lb/A , and Iln uro n
and VGS- 4 38 app lied In com bination on t he pla nUng d a t es . Again, en
ha nc emen t o f contr ol of kno tw eed was ev iden t for those treatments a pp ll ed
al a la l¢t dale .

y
Trad cM me of Spraying Syst em s Com pany , Be ll wood , llI ino is ,



'"
Most tre~tments w er e ef fective tor crabg rass co ntr o l with the

exceptio n o f chlotbromuron M 2 and 3 lb/ A, mewh romuron ..I 2 Ib! A, and
d ln e se b at 3 a nd d Ib/A .

Exc ellent y e llow foxt a il con trol was produ c ed by many tr""lrn ents.
Metobromur on a nd chlor bromu ro n li t 2 1b/ A and dlno se b at 3 and 4! Ib ( A
w er e Ineff ecti ve in co ntro lli ng th is spec ies .

The bes t tr ea tm en ts for lot a l we ed sp eci e s co ntrol In th is expe rimen t
wer e chl orbrom uro n + al ac hlor a t 3 + 1t Ib! A, meto brom uro n + a lachlor a t
" II rates . a nd Hnuren , dl neseb . and VCS-43 8 In comb ina t io n with a lach lor
ap pli ed a t t he later d a le .

Tota l po l" lo yie ld s ra"9 oo from 100 .67 10 2 $8 . 09 OWl/A . Trea tme nt s
yie lding abov e 220 OWl/A w er e s l<jnlflc an tly d iffe re nt from t he c ultiv at ed
c heck. Thes e tr eatme nt s Includ ed mel obromuro n , )lnuron, and dineseb in
com b in a tio n with a~chlor .
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Tabl e 1. Cont.

'rrmt . Rat e, Weed Contro l Yie ld c wt/ A
No . He rbicid e lb a . l ./ A lbsq Pig 'm' ,,, eM " No . I'. cu ll s Tot al '*

'C . ll nuron i ,.. ,., ,., .., 10 . 0 >.3 19 1. 79 B. 10 199. 89 1I ~ 9

H . ' I 10.0 to . 0 a.a .., .., e.s 193 . 85 10. 16 204 . 01 a -9

" . Ilmrron + 3/ 4 + 2 U 10 , 0 ,., a.a 10 . 0 ,.. 20 6 .42 14. 41 22 0 .8 3 a-f

" . .. la c h lor It + 4 10 . a 10 .0 ,., ' .0 10 . a 10 . a 247 . 32 10. 77 258 . 09 II

*24. (la t er) 3/4 + 2 10. 0 10 . 0 10 .0 10 •0 10 . a 10.0 225 . 42 7 .9 9 233 . 41 a-a
*25. It + 4 10.0 10. 0 10.0 10 .0 10 .0 10. 0 223 .9 7 6 .05 230 . 02 a-a

" . dlooseb a a.o ' . 0 ' .0 0 .0 0.0 U 146 .6 5 9 .0 8 155 . 73 d-h

" . .1 .., u U 10 . 0 0 . 0 U 188 . 04 10 • 16 198 . 20 a- q

'". dlno s eb + '" s.e .., .., 10 . 0 a.a U 229 . 18 12. 82 242.0 0 ,,- d

" . a illc hior H ' 10 . 0 ,., .., U 10 . a .., 23 5 .3 4 9. 93 245 . 27 a b

· 30. (la ler) '" a.s a.e ' J 10 •a 10. 0 U 22 3 . 37 B. 10 231, 47 e- e
*3 l. H ' 10. a 10 . a 10.0 10 . a 10 . a 10 •0 22 4 .34 12 . 82 237 . 16 a- e

" . c hec k-cmlt . - 10 . 0 10 . 0 10 .0 10 •0 10 • 0 10 .0 119 . 06 11 • 62 130 . 6 B 9h

" . chec k -not cult . 0 .0 0. 0 0 . 0 0 . 0 0 .0 0 .0 89 . 17 11. SO 100, 67 h

*Tre"tmen ts " pp ll ed on M" y 10, 1971.
H Me " ns h"vlng th e SlIme le ttar In Common ere not s !g nlf lc " nt ly diffe ren t lI t t he 0 . 0 1 le ve !.

lbsq .. l" mbsqu "r ters; Pl9 ~ pigweed, Smt .. sm"r tw eed; Ktw .. kno lwe ed; CbQ .. c r" bg r" ss ; yf ~ Yell ow
foxtail.

""•
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IlEED a:lNTIlOL IN IlttITE POTATOES IN Ml.IHE - 1971

H.J. Jot>rph y .,,,1M.J . Goven'

In Maine ~rlnl th e 1971 I"'ason , s"ven teen hcrblcl60! I t var _
i ous d... .,. In c h and co-I> l nuions ".re t ut ed fo r c t ro l o f broad -
leaved weeds , annul i I t.,. " and quact:, un ,"""'In, In i te potatoe s.
h , ....u .. l . th e ... _nded her bidm ... elI as 00', Ern , UnuN>ll, ""d
Par aqua t ' lYe sa tis fac to ry hroadl •• ! weed and ,.as , con trol .

Of th e ...... u tand.lda te ~. SenCOt. Tunic. "llOChlo", by
lu c 2236. 5-60 44 , and BAS 2!KI3--H ..ere also " HenlY . f or broad .pen .....
weed control in white pota t oes durin, th" 1971 11'OI1n. seuon.

ln t rod uct l on

Sevente en herb ic i des wore t ,,' te d In Maine dur i n, t he 1971
uuo" for con t rol of b roadlu ...,d .......s., .......1 1. l n es , andq uad , ra n
(Ag~ron ..~J ,rowln. In whi te pot atoes . In Main e. ¥e I re looti n.
for herb icides wtll cfI heve b road .pec . ..... _ IOdcon tro l, U u l b le as
to t~ "t app liu tt ... . and DOt ha adwrse cH ects (m vi chara« ..r-
is ti es Or a f fec t qua li t, o f t ubers eII used for seed purposes.

Rai nfa ll duri.., th e 1~ 7I I.-ins Season as p....s en te d i n Tab le I
" .lIS no ... 1 c1ur inr. NIt an d J une. and Qo¥ e no ... 1 dur i.., J uly and "'-'fU5t.
Soil .. Is tu ..... nd t e..,erat ur e " as h vor ab le for toNi nat i on and ra pid
g.-th o f bod> " eed s ..,d po ta toe s dur in . th e e ntl .... se ason .

Two b loel s o f Katabdi n pot a toes " er e p laa ted on ~oy 2J ..,d J une
2 , 1971 , a t Aruo n ook F... . Pre sq.. Is le , 1oIai.... All p lots " er e fe rti li 1ed
"ith lJOO pounds of 10 · 10 · 10 p ta eed in _ veationa l .- d deb ands . Seed 
pleas " er e .~ad' In ches ~.rt 1ft :w inch I"OQ and ....H o.. ly cov e ....d
"i th lis h ,dles o f soli. Soil t ypoe n be th t es t loc. ti.,.... " u Caribou
r.ra n ll y sandy I... "ith an orl&nlc .. n er ..... t .... t e f I . S' pc~nt. Plo t
. ......... re h ll p lowed ..,d h a~e" t " ice be fore p lan ti.., i n 1971. Pre _
vlOUl erop on test BJoel I was J~_.. ai ll. t end pota t oe s f oll "" ed by

'Allo d ne Pro fcosor o f Ag"", OIIY ..,d Todl ni ei .... Gud" I I , Depar t ..... t of
Pl an t .n d Soil Se l e nee. , Unlv e r$ l t y of ~no , Oro no , Haln. 0&47J
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""n ua l grass e s were IIlss ed by llNBP app lied alo ne, by the 2. 25 pounds
"'la ch l or p ius 1.5 pounds DNBPt rea tllCnt , by the nne pnund M Paraq ua t ,
""d by th e e<ml>ination of 1.87 5 pounds EL1l 9 ""d 3. 0 pnund s ONBP.

Paraq uat at 2 .0 pounds pOl' a cre provi ded good full sellSon
cnnt ro l M quack gr ass , Yield dat a pres en te d in Table 3 i ndi cate t ha t
che.lll.ica l weed cont ro l pre ven ted yield decli nes as c0"Pare d to no t re at 
""'n t. None of the he rbic id es used i n Bloc~ I , app li ed pre<>DCr genee,
c aus ed any phy totoxic s ymptoas on elllerg i ng or gr owing pot at o p l ant s i n
1971.

Bl ock II: !lata pr es c nt e d in Tabl e 4 i ndi c ate "he effe ct of
s eve r al herbi cide trea" DCnts t e s t ed f or weed control in pot.tDCS . ~

chell "'-S20 a t 1. 5 pounds pcr .ere and 1.0 pound of R7465 appli ed pre pl ant
di d not con trol ear ly b r oadlca ved woe ds, but develope d su ffici ent activ
ity t o cont ro l lat e r = r gi ng weeds . Paraqu at app lied ea r l y pr ee... rgen""
also i ncr cased i n acti vity as the seaso n progressed . Two pormd< o f
NI... 20439 , and IKlst of th e he rbicid es app lie d pree DCrgen ce to the pota 
toes s howed a t t i vit y en broad le aved ..e eds until lato AUgllSt.

Most herb i cid e s t este d i n Blo ck II exce pt llNBP and Pn aquat
app l ie d e arly p rec~rgenee , 2 .0 pounds NIA 204 39 , and BAS 3S 10-~ app l i ed
pree llCr gonc e previded good kill of annual gras s e s. These s"'"'" he rb i ci des
were net ef f e ct i ve in ho ldin g annual grass es th at emerge d dur i ng ai d and
la te sease n .

"'any e f the herb icide s t ested in Block II sh ""ed ve ry s l ow
i ni t i ai kill of 'l uackgras s . By la t e August, h""e ver , as s hown In Tabl e 4
all . a te ria is e xce pt Linu ron an d Paraq uat appli ed c arl y prce mor genC<' and
BAS 3SlO- H appli ed p re elOerg ence had inc reas ed activity cnou&h to pr ovid e
good c"..."r cia l cont ro l e f quaokgrass .

Wee d< i n Bl ock II we re appa re ntl y not detri .enta l t o yi e l d e f
pota t oes as ind ic ated by th e untrea t ed check pl et wit h a yi e ld of 351
hWldNldwe ight . 1n Block 11 none of th e hem i ci des had ""y adver se e f fe c t
en yield of t ube rs and none o f the he rb ie i des use d s howed any phy t ot exi c
ef fe c t s en gr"" in g po t ato p lants .
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Tab l e L ' 971 Rainfa ll - Presq"" Is l e . Maine

~, s 0 . 28 Jul y • 0 . 27

• 0. 6 1 a r
s 0. 28 • 0 .01

• -r • 0 . 11, D.U , 0 .04

" 0 .05 • O.OS.. r • 0.03
rs 0 .03 U ,.. , .. 0 . 32

" r rs 0 . 35

" 0. 23 .. L~

" 0 . 59 rs r
as 0 .04 ac 0.21

" 0.39 U r

" 0 . 0 7 " 0. 02

,." zs 0 . 10

" 0 .33

,- , 0 . 10 U e. es

• -r -- u ., -r
• 0 .07 ..., 0 .02

• r , •. u

" 'r • 0 . 5 2

" 'r " e. eo.. 0. 55 U ..~
" 0 .10 " 0 .60
ao r " O.OS
n 0 .52 rs 'r

" 0 .0 4 " 0 . 15
as -r aa 0. 44

" 0. 40 " 0 .0 3

N r as 0. 52

'" 0. 25 N • .m

'" .."2. 05
S.D '
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Tab l e 2 . f1erb i cides us ed on "hit e potat oes in Mai ne _ 197 1

Tr ade N""",

llow"pon
Ep r .... 6E
Lass o BE

Lor<>X50~

Par"'!u" " C~

Pre....t ge
Amchelll A- 620 4E

BAS 290 3-H 4E
BAS3510-11SOil'
Bay Die 1897 7011
Bay Kue n:l6 70W

Bay 94337 7011

EL1l9 7S",

NIA 20439 5011'
R7465 SOW
5-60 44 3E
U_27 ,2677S 11
VCS436 7511/

Oal apon

""Alachl or

Linuron

DNBP

Bas a.II3.i~e

Sene" r

Way l ay

Tunic

Olellica l N""'"

2 , 2-dich loropropion i c aci d
$-eth yl dlpro pylthiocarbamat e
2- ch 101'<>_2, 6 - d10 thy !- N("", th yoXY-llC t hy I)

ace t on i lid e
3- (3, 4- d1ell lor oph eny I ) - l - Ile t hoxy- l -

meth yl-uTea
I , I ' -di met hy l - a . 4'bipyridi~ dichlor i de
2- . ee -buty 1- 4 . 6- dl 01t r ophenol
N-s eco ndary _butyJ _4- to rt i ary -but yl- 2 ,

6-dl 01tro ani line

1 , I -dl..,t hy 1- 3- (a . chlor o_p_tr ifluo:ro_
....thoxyphenyl) ur e"

4-AIIIinc-6_ T-but y1- 3- ( .. thy I thi o) _1,2.
4 -t ti azin _5 (411)- one

4-l sopropy l_2, 6 -d in itro-N , N-d ipro py l 
ani lin e

3-(2- Htny lphenoxy) pyr i dazi ne
2_ [ nllpth oxy) -N. N-di ethy l pr<>pionaooi do

2-(3 , 4-d ichloropheny l)-4 -Hthyl -l ,2,
4~ oxadl oz a l idine 3, S-dio ne
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aP.rnIl,)L or "'~L W!J!:llS AND GlIASUS I II POTATlIi:s IItT~

PUOI ElICl lfCI "'liD LAYBY1€U 1Cllll APPLl O\.no~s !!

H. P. Wlloon , 5. C. Pr -r and J . If . le lo t e III 11

Abot r act

Gra nula r f o .... h tlon. o f 3 - (l • • - c1t c h l ........ h ... ,l) - 1_ .ho "" - 1_.tt1y lu ....
( l l ..u ron) a nd Z-e hloro-Z' ,6 '- dte t h, I -N-( .. t hox,.. ebyl ) ace ta ni l I d. (ol oehl or )
appl l e" _ ft er the 'a,bp cultiva t ion provid ed lete -. eaoon con tro l of annual
b ..... d h . r .. eed . en d I .u .u I n pa u to .. ( So l an ... t ub o ..., • .,., L. ) . I!ot h lIe r b lt ldu
~r. ef fe t t l ve onl, I f pre.e ded by l ood pr.e..r.~t. wetd con t ro l . Pote.o ••
.. ere not [o Ju "",d by e Hll er he rlJ l t ld e ; hove " e<, control ot h t c' u " "" wu da d id
nOt .... Iu l t In 111111.. y l e l d e of po ta t o .. d nte t h e t..., p v..... tu .... wh01\ t llu •
.. . ed . be. ame t~.tltIY• •

A. a u t U ne d by Chi"". ( ll , ... t potna .. i n ~lqlnJa plenoed In Harth
end "" ....... ted ... _ < cr Op. t n nc01\. ,U rI, ""fno t ab l t h• • _"" Itt .....
end <""'nS •• I n • • • I e t l •• bay. ~au •• d • ~rend towa rd. l . ee r ha~.t dat.e . Thl.
e rend he. i n t .. elfl. d t~. p.ob l .. o f .nnua l ,r.ee eon trol . MUCho f the .er&Os.
I . e r&Ot .d pr ... eraen~ . vi ~h 4 . 6- 4 I ntt ro -o- ... . but,tphenol (d lnooeb) but the
the r.ce.r1.u~ .bore rul ...... 1 .~Hvtt' and tJ>e fete t her it h ..... 1<o n .......... 1
, r ••••• tlede . ~b. d •• l rab l l l t, o f t h i. h .rb l c td. . L1ouron an d J'(p.b~" .. ,l) 
l_ tbo><y· l __ th,lu r u (_COb..-ronl ha vtl provi401<l ,004t nltl al conero l o f
_I br<>lldlu f vee4 . a04 ' r ..... n .2.n. b .. ~ ob ... ... a Cl... .... d. l at. t n t","
.... _ I n dIca te tM~ ,..-cho f ."",," 1 .. r a ........ n b • .,. tro al v. b y h . .... .. t1 _
( 1. 2) . ~~au•• o f t he ... lee t .. t , lon, pe clod tMe ~4 con trol t . nee4e4 In
potato .e . It va . hypot " •• I. OI<lthat herbl e l 4 . e .hou1 4 h • • ppli . 4 I . ~.r I n th.
oe.eon . ub ... " .... t t o p c_ " """ • • c ... .....,t. . lI>e re ... cc h c _ ted hecel n va .
~ ... 4u ct ed eo "" te..-In o If ,r . "" la r fo~latl .... o f U ou r<><>.nd .laehlo c _ I d
pro vi de •• • i . f ac t o ry cont ro l o f b roe 4 l e. f v eed •• nd ,r • • • e. fo c ehe reao ln de r
of t lla c rop n n eK> It .pp l h 4 foll o vi n, th e t n t ( l .)'by) cul t h . tl on . Th. n ed
for a pre .e rg . n o. herb i e l d. pre c .dl n , t he layb y er ... ""' en t ... .. I eo otudted .

""' u .. "ch va . cond uctd at t he E.. . . rn Sho r e Br . nc h , Vi rsln h T'r..ck . nd
O'rna ll"" t.h !l.uur~h Su r lon n . .. Pai n t e r d.. rln g 1910 n d 1911. Son . ... r e
S.... fr .. u n cly I"" ., . hay ln l .n oep n lc _ teot ~on e ene o f . ppro d .. te l y I . ~'l..

e pH of ~ . ~ and • ""Uon OKe M OS. u pa t1 t , of 4 . ' . Po tuon (v.. . PunJO ) "" • •
p t . n eed I n 3O_lnch ~e . n4 ploe. 9 f ~ • 20 f t cone.ln tns 3 cov. vec • • e t o,, 1 1. 1>. 4
~o ~e1vt1 hc rb i d<le tr .. c.en te . Th• • "". rl .. nt.l c1csl;n " as • ra n b l .. ", b l oc l<
vi t h 3 rep lles t lons I n 1970 .n d <I. r ep ll es t l on . tn 1971 . In o('der t hat r .... lte
UQuld b • • pp l lesbl e to ~CClal p~~lon p .. c~ le • • • noraal cultural p r ae t le e.

VC<>nt rlbu don f~ t lla Pls n t 1'h,.lolop o.ps. ~..... t. Y1ral ni. Truo:l< ... d o.n- ....lo
~ ... cc h St . t l "" . '. per 100. In . J o ....... 1 S.rlU . I,pp rmr ed lB r pulIlt es t l on
__ .r 2 3. 1'111.

YPlon t ",J'.lol0.h~ a n d rl e"ltu r.1 Ile.... r~h Tec llntd .... . rcspeceh .l,. . vt rsbls
l'nKI< .nd ern-.tah r~h S.... U on, P. lnte r . v• •



",, ~e .h.u l,at ed a . mu~ h ao poss lb !e . !'rio r to appU~ .. i on of pr e ... e<gen~e
htrbi~ldu , p o t no e. ""lOt cult iva ted aod the hil la dra g ged ott . Unu ron (5 04
"" t t ob l o po~d er formulation ) ~. the n a pp l i ed t o .e l ee t ed pl o t . on Ap r i l 24
in 1910 and Apr il 12 in 191 1. AppH e"i o n s <10.... IN de ud ng "",,11 p lot 'pr ay ers ,
All potato .. wer e cu ld v at od and ho od t wic e b ef o ,," loyby ap pU cHio no "" 100 ..... d.
1:1th th e 10y by ~ uHlvati on and hodng I _e diaul y pr ec odi ng h rbi dd o a pp li ca t i o n
In 1.970 and b ei n g 5 day. pri o r t o herbl cH e tr ........ ot in 1971. At t hla tl .. e
pOt at oes " or e in the early bl"""" .. a ge wi t h t he vi nu e"U ndi ng 10 in t o 12 i n
00 e i t he r ol d. of t he ro .. . . The f o rmulat ion. of 110u roo ao d a la ~ hl o r appl h d
.t la yby " ore 107; grnnu h r . ; appU~aUon ... . a c~ompl lah .d u sing hand . hake rs
h e ld . b ov e t he pou t o foll . ge .

Rainfal l pa tt .rn . d if f . r . d du r in g th e two ye ar . o f t he . t u dy , In 1970.
p r eeme rg "" o e herbicid es ~ere ap p l h d to .., Ist '011 . n d .p p"" d ""' t el y 0 .50 In
r. l n ... . r .c .l ved 1:1t h ln 3 d. ys . Althou gh p r ecipit a t ion during May ... . b .lo ..
oo nsa l , dt. tr i buHon .... good ... 10 "" . for t h e ""ti r • • "" . "" ('r ab l . 1) .

Tab l e L Rai n fa ll di .t rib u tlon an d a"'un t s 1n inch .. r ec elv . d by
po t ato .. In 19 70 . nd 19 71, P.int .r . Va.

Horc h Apr 1l -fu ,-- Jul y eases
19 70 4. 9 3 3 , 17 2 .2 3 4.72 5 .65 0 . 22
1971 3 , 14 2 .41 6 . 2 4 1 , 26 2 ,0 2 0 . 72

Layb y . pp I 1ca t l o n re ~de t o • dry '01 1 . u r f . c e .n d 0 , 50 in r.1n f .ll yoa
<~ cel ved l at e r the day , Contrar y t o th e d.,lr . bl . 1IlO1oture o"" d lti on a
. nco un h « .d I n 19 ] 0 , "" l obll ... . b.l o.. norma l i n 1971 .n d t h e dhtr1 bu t 10n
p. 't.rn ... . poo r . rh e onl y IIlOn t h dur ing wh 1ch .d equ.te moi.ture wa. rec elv .d
.... . Hoy , Pre .... r g. nce t ro at"""n" "" re appl1 ~d to • dry 5011 . u r fa oe . and leu
t ha n 0 . 10 1n r ai n fall ... . r~co<d ed for t he following 3 .. co h . Layby he r b1< 1de.
wU e 'pp li ed t o wet .,, 11 bu t no fu rt he r prec1 pltati on o ccurr.d for 6 <l>.y. """"
0 . 46 In ... . rec ei v ed .

Effec t iv en ... of t h e var l ou . tr ea "' . n t ..... do t e rml ned b y r ating cont rol
of . nnu. l bro. dl •• f weed . and g r • • ae . i n mid -Augu . t u .ln~ th e . ea l e 0 to 10
""e< . 0 r . pr • • • nt . no . f f ect . nd t o r . pr •• en t. co mpl et e r ed uct 10n o f pl . nt
. t . nd . Pr edomi no n t "" . d . .. er . l • .o . qua r te r s (Chen opo di um .I bum L.) , p1gweed
(Arnara nt h u . r etroft """. L .) , lorge c rab g ru. ( Digi t. d a • • n gu ln a!h ( L .) Stop .),
f a l l panl~um (P. n1 cu~ dlcbG'ont f l orum Hic hx .) . n d b arn y .rd Br••• ( Eohino~h loa

c"" . gall l ( L . ) ~e. uv . ) . Af .. r ro <tng . po Ut o e. wcre horv .... d to p . ", tt yie l d
de t . ",ln. tion .; y1el d a we r e . na l y " . d . t. t i . ti ~a l l y .

U nu r on appli ed p rO<l..e rge n~ e 1n 19 70 p ro vt ded .e . l o n- Iong co n t ..., l o f . nou o!
bro . dlea f " eed • • !thou gh gr • • • co n t ro l dJ .. lnl . h . d by h.ro ea t tl .. . ( l .b l e 2 ) .
Po or con t ro l o f lo mb. qu a re e rs .n d p1 l1"O<ld ~\th lo yb y . ppli t H 1"". 10 1 nd! ~a t 1 v.

t h .. .. ee da may a lre .dy hav e bee n .. t ab U.he d ,*, en l1 nu ro n o r IInu ron p l ua alac h lo,
" .r e . p pll ed . d• • pit e t he f a ct t ha t e .r . "as ta k en t o pr ovi d e m.c h. nic al con t",,1
un t i l Iayb y t r e '''''' . n t . Thh i . furt h er OOlph uh ed b y t h e outata n d 1ng r " r on ..
f r om combi n a t ion . of 0 ,7 5 l b/ A linu ro n . p pl l ed pre .... rgtn o. f ollo w.d by . no t he r
. pplt tH ! "" at lay b y .



of annu al b ..... dleaf "'..edo a n d Il .... U "" 11'1potatau wit h
and d a eh l o r ap pl le d pru mergen ee an d at Iajb Y 11'11970.11

Weed Conr m J.1
Pr ee... rg ent ..
N.. <bid d..

LSI) 0,0 5

'"
Ta b le 2.

Ltnur on

Ltnur on
lJ.nuron

Uno""n
Linu< o1'l

~"'

Contro l
Unu"""

Rate ,
Ib/A ., 1

0 .7 5
0 . 15

0.15
0.15

Layby Rate , Pig- Lamb. -
Herbicid e Ih/ "' . 1 Gr• •• • ,dVweed quart er .
None 8.6 10.0 9.S

Llnuron o.n e,a u ,.,
Linuron U<> .., a.t s .a

Ltnuron 0.75 s , , 10.0 10. 0
LinuNln 1 . 50 .., 10 .0 10.0

Ala ehl or r.so , .a ' .0 ' .0
Ala t hI e r '.00 .., 10 .0 '"'
Alaehlor L~ s ,, 10 . 0 ..,
AI .eMur '.00 .., 10.0 s , ,

Un o""" ...
"' lathinr 0 .75 '" 1.5 0 .., .., a.z

~". '. 0 .., <>.0

Y! dd,
OOlt/A

231. 6

202 . 6
234.5

241. 8
218 . 5

158 .3
222.9

221 .2
217 . 1

209. 8

201 . 8
N. S.

Y...u pot aton .... re eu l tiv at ed aM hoed code e .
!lSta l .. : 0 to 10 ; 0 ~ no e ff ect and 10 · complete centro l .
1I0 r .o..... . .... t .. cr .b gr •• • • t all pant cum a nd b.rny .rdg •••• •

Relul • • with a l ochlor par all el thol .. ob t at ne d wit h I1 nuro o . When l ayby
appl lca ~lon . o f a l a ch10r wer e pr ec ede d by 11nuron pr eeo er gence , cont ro l ~.
' '' per i or to t hot obt ained when ~he pre ceding treatment. wer . cul ~I vatlon only .
A. BI ght b e exp ecte d, al achlor va ' mo.r eff ectiv e f or con trol o f annua l gr a • • e .
and pi gweed where • • linuron provi ded b etter con t rol of bro adl ea f w~d . than o f
gea lOes . Froao t has e ruul U 1t wu . "no i . e d tba t "Hee dve layby uoe r atu of
l l nucon would be 0 .7 5 1b/ A aod a l .chlor woul d be 2 .00 lb/ A.

Differ enc e• •BOng treatme nt. In 1971 weee grea ~er tha n I n 1970 (Tabl e 3).
Control wi th pre"",.rgenc . appH c atl on . o f Hnuton . a l one or I n c<><ablnadon . wit h
dac hloe . "" . I n1thlly good but did not la. .. uncil ha ." u t tI ... . "e1 ~her

Hnueon noe alachlne applie d a t l ay by gav e .. t!l t- c t or y toHrol unle .. prece ded
by 11n"ron pr e emergeoce . I t 1. Int~e. tlng t o not e tha t l in uro n dI d not provi de
compl et e control of a nnual g ra • • • • in 1971 even .men th e pre .. eegeoce and l ayb y
r ate . were a cot al of 3.00 lb/A . Alt bovsh l arby . ppl l t a t l ona of a la chl oe provid ed
good gra • • cont rol when pr eced ed by linuron pre~cgenc a, t he eate eequ le ed wo.
4. 00 lb /A and even ~hon , con~rol of l amb.qu a etee . ~. no t .. t i . f actoey .



'"
l u t e J. ee..~..,l o f .......... 1 b ...... d1... f _d.a nd '~I • • I In po"'''•• wit b U""r on

an d It.shlo t .pp l l ed pre _n l ne l In d u ll yb y 1" un.!!
_4 ll>as rol21I't"_q....,. laU , ~", a.,., w... • n . l<1.

IIcrt l c1 doo Ito/A d Ilerl>t d d. 110( 4 d C.... .. . ...ueensn C>I<.{J.

~~- 0 . 7)
_. ••• ,.. 1S1. G

u""...... ,.~ -. r ,, .., lU. 2_.
~~- o.n a.s .., 1 )6 . ~_.
~~- ,.~ e.s ••• 115. 1

U ....ro n 0 . 15 U nu nKl 0 .15 ••• U 161. 3

Un"""" r.so Un " ...... L~ ,., ••• U S. O

~.. Ah shlor L~ '-' ,.. 176 . 1
~.. Al .ehlo .. ,... '-' U 15 2 . 1
~.. ALathlor 4 .00 ••• a•• 169.9_.

Ahehlo .. .... .., ,.. 144 .1

Unuron o,n !lla c h1o.. r.sc , •0 ,., l 11 .S
U n.. ..... o.n Ah shl oe ,... r •• '-' 174 .6

~~- o.n "' heb l o . .... ••• • 6.S 169 . 3

~~- 0. 15 Ah eM a r .... s.a .., \93 ,8

~~- .. A1acbl or o . n .. 1. 50
_. r.s ••• 172 . 1

0 .50 .. 2. 00
_. ,.. ,., 168 ••- _. ••• e.• 131. 2

LSD 0 ,0 ' . ,S ,

VAll po ...~. -"' ItUl d ... u d .... 4 ....tvl c • •

YSeah' o to 10; O . GO . ft oc t &ad 10 • ee.p l. t . COGt.., l .

lIC .... . .. wert fIl l ,aa tcu- ....4 c r.bl ... . . .

8,. _ the U .. ,0 .. 00... ve n; "" a i nu ,,"on "" 7 27 . nd ... ... . .... u d vt th
1. rb , ~rl> lcld• • on Jun. I , th e crop reo _tood 2.5 1 In ..al n. It 1. I l k, I, t ha t
un,,", r t h ... ,"". al hn t l rowl. nl eon dU t on . , .. ny ... . d . geno l n.ou d .n d _rl.d p r I or
t o t be ..o1n foll whl c" oc tu .... . d 6 doy . ( oll ovl n, .pp U cn t on o f lo11>1 "ub1dd .. .
tlI h ,", ,, l d • • _ '' 1'.c 101l 1 a ppU ca b le when no U nu ro n ... . . pl' l 1od r n " ' rs.nc • •
How. ". r , tt vlll b. r . ca ll .d t ha t In 1971 ] ... . k • • I.p.e d beto .. . . n1 . 1i ntf Ic . nt
p r . d p l t a cl on oct"r r . d to ll ovl n, t he 01• • 11nuron ... . appl 10d p r'_'rs~t • • I t
.tom.pro b . b l e, t "," ..o to ... , t ,,"t It nu ron p rovI d.d l • • • ton t ro l p ..'''' .''''c, t han
,", ,, Id no .... 1 ly bo IOKpo t t . d un de.. .u .. e f.~r.b l .... l • • " .. e con dl . lon • •

po t ato • • vor l not I nj ured b7 .n7 . roo ..... . . . Kovev. .. , . 1nco l'ybr " o rb l c l de •
..... . 'p pl l . d • • b.-oo 4o• • t t ... . ... nt •• bow. po t . to f ol l o , e , lt 1•• u~ .. ted t ha t
. .... pion " ... rl ou cou ld nu t n _. , ..."., 10. vt tb tho U k .U hood o f .1I,h t to U a r
l n J ur}' . 0 ,""",cLd l 7 f..- !t OUr<><l.

wtth £0...... to poUto 11oldo , no . 11'.tfitOo " dt ff e renc o. &Xl.ud " r1q
tbo tva 7 o f lht. u :udy; two _ jo .. .. ..., U ..... tOo b . _d . f .... dd . , Ph' • • ,
'I~O po t • • oe ..... . I YLnJ I\IS" to tal ....un" of barb lc ld • • yt e l 4ad • • vo ll a . o t b. ..



t~UOll.nt ., 1t la b . lt .V<!d that go o d c~op to l ,, ~anc e ""la t e d . And uco nd , du p le.
th e f a tt tha t we ed gro wth wa' eKten eiv e where no her bi eide . Wet e ap pli ed a t lay 
by . th ne ht " • • n on weed . had no a dv .n" eff.ct on yie l d. Sin ee th o fun go
va ti . ty te an ea r l y " Hur lng pOt at o. g ro " t h .. ay have b ee n eo .. pl e t e '"' en "eod$
.... re lIIOOt cO"'l' etltive . La t e oea oon .. eed e eo uld c . u e . y ie ld redu ct ion . i n a
l ong er ' en"" or lat er .... t u r i og trop. Ev. n t hou gh yi el d ' Wet" M t Infl u enc.d .
h yby her\>ldd eo did fadl1tat . h.rv uti ng .

In tontlu 'ion, 1t la o .U ev ed t hat g ranul ar formu latio o . o f Un uron a nd
alathlo~ t . n b • • • fely u sed a t la yby t o "" t end t he period of " . ed con t rol beyond
thoat no ... . n y provid ed 1>y pre ... ergen e . herbicidu . The . u cc • •• o f the lay1>y
treatl:llen t depen d. largely on go<>d p t ot g . n c e weed con tr ol . Th. .. i . ou rrent -
ly no re .oon to be l i . v e t hat the pr e rg en ce he r b i ci de ~.t b e li ~i ted to
ltncton o r the layoy herhlcid .. U ",I t ed to Unuton an d . h obl or . ~. lo n g ..
th e pre~ergence h,,<hioid . doe e n ot pr .di.po. e th e cro p to i n jury fro$ t h e
l .yby h erbIcide . n d cont ro l i •• • ti .f ectory, numerop· cre3 t~ent . cou ld h OI
appropct .te .

1. O1alone , J. C. 1961. lleed control in I r la h po tato .. In eUtern Viq; inh.
Proc . NEI/CC 21 :131 -144 .

2. Kurath , H. , E. H. Rahn an d R. L. F"" lner. U 67. Colopari ocn o f .. vera!
herbicid u for _ ed co ncro l in po tato .. . Proc . NEllCC 2 1 :14 S-D S.

3 . 1111.= , H. P • • nd R. D. Iln ic ki. 1968 . lIu d and cr<>p tu pon .... to
h erbicid e •• pplie d with v .r iou . cultut. l pr •• cic~ • • nd ot dlffer~n t

.t og e . of pot.t~ growth . Pr~c . NEllCC 22:429_4 38.



ClII!HI Cf<LIIllEI) COII'l IlOL III POTA'rOES iIl TH 110\1'9433 7
"'Ill) l'lUrL llRALlII III CONllICTlCUT, 1971

Abl t U t t

Bay 9433 7 (Senco r) * I t 1 .1) Ib 11/.1. I ppl tl d pr leDl rgenc l to pot .tO .1 " "
comp.t lOdI t t hr .... 10cl t lonl I<1th ltan dard t .... tw«\u . S.tll fac t ory contro l of
bro .d l u fed _d l I nd gnoo y v u d., p ..l_ d l y la rg l " r . b,n .. Q!. Sa!!J!l!lnllll)
. nd bUDy . rd,gt ll l (&cMnoch l o. c "". go1U ) .... obU 1M d l n hUY)' nn n ot on .. tt y
varl. t y unt t l cha-l c .l ly kl ll . d .. ..1'; I nd In • l .t ... vorl.ty wher e cn bg" "1
hod not b.e n I l erloo l prob lem . At. l oc . tl on hea vi ly ln felted vi t h ve .d loed ,
good ve . d contro l val obt.ln . d f~ el th . .. BAy 9~37 or -o .. btDDotOo un t l 1 t ht ll
ln chl . of ... In occurr .d 10 l .t l Augo.t f ol l owing whtch C... bgr.1 1 gro wth VOl qut cl
hoi V)'. Bay 9433 7 !II I ol IO eff ectl ... ln kll11 n, ry e I nd quack, tI '"

Tr l fl u... ll n It 1. 1) lb 11/ .1. l ncorpo rat ed vit h I I tln da..d cul ct" .t nr . nd
weede .. , .ve u t l l f.ct ory IlI l on - l ong v eed control equa l to BPTC Be I t ~ Ib .t/ A
tncorpora t. d , bot h I ppl t. d 11) dayl blfor l ".rB lnCI o f pot.to. l . Pol loving t ... . t
.... t a t t hil hea vll y ve ld- t o fe l ted l oc. t l on dtn ttro had been I ppl l ed pr l OBetgeDc .
to po tato u to 1<111I flu lll o f u rt y v ....dl. III I ... t l t U t trlflu r .U n I t 0 .75
Ib 11/.1., . f t er dln l tro VII I ppl l .d to kl1 l t he ft rlt f l ul h of veed•• con t ro ll ed
b. rn y. ..dgr ••• and crab gtlll but di d nOt provid e Ilt ll f.cto ry con t ro l o f ImIrt ·
_1Od ( Polnont\lll P", 9 1vanlcUII) . Trlfl uti Un It 1.0 Ib at / A, hovlY lr. g. _
It copt.bll con t ro l of ... rtve . d ln I ddl t i on to conttol of th e gtll . . . . otn ltro
VII uud to till I n o.h of ve. dl whlc h d"vol..,,1Od\Sod".. " "t condl t lo nl b .t ....._
tr1flo ..a l1 n cou ld be Ipp U ed . n.e t r 1tlu .._lln VII i ncorpora t ld tv1c _ vi th I
l eondl rd Ip d ng t oot h c"l t tvlt o.. vl t h VlIOd.r I t t l ched .

In tro du" tlon

S" "",, - lon s choat eal _ d con tr ol hoe b"""", •• ca->n prlc tlc. on .. It of
t he pot.t o Ic .... ge in ConnlOt lcut dutl nS t he pal t elS bt y.. ... (2. 3 ,4 , 5).
!:PTC 11 \Su d Itl th _r pr . plant 0... t dde; . -off for nUti IOdS. contrO l I nd/o r for
. " lOn-l ong weed con t rol ; o r !PTC 11 incorp o..lt .d when POti to plon t . I ..e 10- 12
t n"he. hl Sh 0 .. Il tl r fo .. control of l l tl g l.-i natt ng weed l , •• peel. l l y g .
t ollovins .... ly weed con t rol w:Ith dlnltro .

"1'0... ,,""' . 10"1 v.. d cont rol _" " nu~ .. de;. 11 no~ • probl _. --. g""""r.
ar e t ry i ng _ .. b ....... ...... appl ie d p... _ tl""el to po .. to n (1). So._follov
_ .. b~ron vt th I l.~er appl lclt lon of !PTC.

Th. ... 11 cont inu ed lnte .... t i n tryl n, prora1e1ng n_ .. Udlll vII1ch .. ,. b•
.. re ef h et lv. oe le .. cOl ely . !'olloving ..... cb ....... . tl onl mid. 10 fhl d " ......
pa..l een . of Bay 94 337 (Sea to r) · . nd ~rt flu ..ol t n 10 cc.p. red vit h .t . nda ..d

l Asrcn crd at and !'oUto Sp. clllht , 1Jnlv eu l t, o ~ Connecticut . Stor .... Conn•
• n.-. den•••• Ch-sro Q>rpo... tl on



""
.. h oi.to aueb .. . . tab.-.. r on . EnC or • c<xabln . t:1on o f b o eh .
nt ... of tr iflur .Un 00 _ d .nd co nt ro l "" . .. d. 1n r ep U c. t ed

Koter1ale and Metho d .

The efhct o f
ploU .

Bar 94331 at 1,0 I II ellA p ... .. . rson e. : Bar 94331 (10 WP) at 1.0 III .i/A . ppl l ed
p _ qe ne. to po t . tou "" e co.p .NId at 3 l oc . ti on. with . i t h. r .... t . b""'"" ...",
p _ rtIe<l".or En c lne<>q>o.... t ed pre _rg ene . , or vlt h • COIlblnat l on o f .. e ta -
b~ton followed by tPTC la t. r , O:>.parl .......... ...... d e 1n e.,.... ..., h l po tat o
Ue ld . 1n th e ConneeUcut Rtnr V.Hey on so n l ranl l" s f ..- .Ut 10' " to flo •
.. ndy 10&80. l!:Xp.d • .,t d ...... I:DI""U 1M". 'pp lle d t o b lo ck' o f 2 to 4 .e ... . wit h
• """'!I, rh on of • lu nur d t r utolen t on on. or on . ith. r 11d. . The _ tl>od. of
' ppl l e. t lOQ .... a iuen 1n ".u lr . a n d Dt'cu •• 1"",

Trl flur. ll n, On . rel et iv . l y lo u -l yl og to ve t fl . ld (DH) h• • vil y l nl, •• • d >deh
weed • •• d , t<illur.11 n at 1.0 III . 1/A "" • •pr. yed i n 18 gal l on. _c er IA wit h
2-rov boom, l ow pr • • aur a t. j ~t no.~l •• In fron t of ~ t r ac to t and .1.ul tanoou . ly
l ncotpo t .t.d wit h . ta ndl t d oprlng t oot h enlti ~. tor wit b weed.r .t t. t hed 10 day.
a f tet phnU ng. I t C...,. t H wit h !PTC (E C) . t 5.0 I b ellA ' ppU ed and In -
corpo ra t . d wit b t he equ..1(1l11ent . Dini t ro we'aw U . d j n . t befer ..... tg ""c .
of po t at oe . to oontrol • l l u. h o f weod. on both ttoet . d . rae. ; .nd kal e i o the
tetl lnt. l t o - tre . t ed blo ck . Withi n a week t tue t iol o f t he . ilt lo .m .oil . whi t h
oc""rred u a re . ult of heavy r eln e , .. . broken up wi t h two wl tt ya t i on• ...., day•
• pe rt . Ttl.. colth. ttnn. ptnYld .d fur t her lncotJ> ora tlon of th . OIner 1e le.

Rat. e of tetfl nt. l in .t 0.5 . 0. 75 . nd 1.0 Ib . 1/ 1'. w.t . comp. t ed i n plot.
9 ft I 12 f t r ..pl tc .t ed t wice In t .ndcm1t ed blo t te a t • l otat i oa with .11t loam
eo11 heaYlly l n fut ..d wit h we..d .... d. 1b~ .. te rn l _ . 'I'p l hd j ue t bef ot ..
_es.ne e of po t.to n follo wing dloltro eontro l of ..... es ..d .... de . aod t ncorpo re t ed
by two eulth ,.t1 on • ..tth a .ta nda t d opriog to oth "" l tl ""t ot with weedar a t tathed.
Th•• prey formul aU on wae appl l ad with. 1 g.ll on han d optayer equlpp ad wit h .
f.n - t", . " n. a l • • t 100 sa l l on. of eol ut l on p.t aCt$ r at • •

Seu on ' Po ll ow1" ; 1" o f .. In Jul y 1, t h. .. were 12 OODucut1y. day• ..ttb Ut tle
or no r.l n fell untll 1. 3" fell duri n; t ht lao t 3 day. o f J ul y . nd 1.2" on
Augu n 1-4. Rainfa ll wee l ow un t il 3.12 " on Augu. t 27-28 .

a, . ul t . and OU """ l oo

'II:1th ead y-p l . nta d Chipp ..... pota t ou at 1.... OS, ~y 94337 .nd /o t he. vy
vi ne growt h pro vi dtd ~le wetd tontro l unti l t ha pot . ... . . W.t. vineki lle d on
Au3u.t 31. Young tre bgt • • ' at . dl i ng . wer e not. d on Auguet 20 i n Bey 94337
.e t ti on . bo t non e wet t noted on . t tt io ne wit b .. tab~ton .t 2.0 Ib a l / A
appl i. d preamers . nea to pote tn • • • followed wi t h EJ>TC 8C a t 4\ lb ai / A . pplt . d
in 18 gal e watet a • • di r .t t ed .pte y .n d cul tiv .t .d ln el maleen oou.l y when pot ato ••
weta .t t b.. 10-12 int h .t .gt. I t wee not.d th. t Bey 94337 cont ro lled bot h annua l
weed• • nd quac kgre .. (AgtAA!:toO top ... . ) .



At FU" G on • ft Olld _ U " r.bg ... .. b..od not b." •• _ u pr<>bh .. , El'TC
(10 G) .t 3 .8 Ib .1 /11.l nto rp or . " .d • ~.-k prio " "0 po t.to _ .. en t • •nd a. y 943 37
. t 1. 0 I b ai / A .ppU~d 10 100 ga l ./ A 2 to 3 "" y. prior t o _"8.,t~ p ve eqoal
tontrol ot W*~. l ne l odl ng "r . bgr • • • , In . dditlon , Bay 94337 kt l l .d an, ry •
.... tell ."mod plo wi"g an d lIa:rr1W1ng ,

At fi eld liP wi t b • h1oto ..,. of lleovy _ . d 1" to . tAU ."" Bay 94331 .t 1.0 1b
11/ 11.. .... . eo.p.o.r. d "'-th .... tAb...,.." ....., . t 2 .) Ib d / A, bo tll . ppll d I n 30 p l •
..,1" t1 0,, / A p ee _ rg ea " . to potAto u on J"".1 "'-I' ll ...... . nd bro adl u f .. . . d.
2 l nellu In 1I. 1Ih t . FollOwin g t r e-nt ..u dol di ed fnt er wit b Bay 9433 7 t h.oD
wi th _"" btoClllJrOQ. but find U 11 equa l . &nth _ t .ri .l. 810 ' co""l '''' " .14
eon t ro l "" til . bou t S~t_.r 1 . ' ol1 Owing b... ,.,. ra l0' of 3. 0 I nt lle.. 00 AUIU.t
27_2g • """ n du.b l . grovt ll o f " ... bar n. d.... l optd "" bo th t .... ..14 ...... . . wi t h
. 11gbtly 1••• Oft t il. . ..... t ..... t. d wt t h 86y 94337. Sine . t he doIvelopaen t o f
"ra ba "'" _. - l . U . pro dut . d on l y . _11 roo t '"7. t_ . an d .... . th .-1 ea11 y U 11,""
. lo og '11t h vin e. Sept eDbe.. 15. there .... . 11ttl •• f f. e t ot t ill . arowt b on yl .1 d
and ""-"",, .t1 ,,&.

lle t .. o f tdf1 ordln : In repU ". tM pl ou 0" • fi el d h... 'I11y l " f .. t. d .... t h _M
uOld • • trif1 Il... 11" . t . 75 Ib d /A fu ll y "o<>tro ll' d b. "" y. " de" '" . nd " ..&bar'"
but not _ rtw .ed . t he pt1 _ ry b ro adie . f _d . A"cep tab l . "o"t ro l o f .. ........ d
_ . obtei n ed 10 . dd1 ti on to th e ar ..... '11t h t ..U l ure U n '" 1. 0 I b d/ A. At t:hi.
l oca ti on dl " 1,,ro va •• ppUad to "o otro l • n oeb of .. . ad. .... l t ll ", ... l ud duri " g
• _ .. ' p.l l b. fore t he trt f l u.. . ll n coul d b. ' pp11e d . TIle t ri fl er . ll 0 ..... 1nco r _
po... t . d by two cu lt l va t lon . wi t h • • ta odard 'P ri ng toot h "u lt l va to .. wi t h _d ...
• t tae hed . !II . l<Iu1_ nt 1" co rpo ... ted th e _ t eri al to .bou t 3~ b. t .... n rova . nd
.bo " t 2" In depth 00 top of tb . ro ".

1. lla ,* ln l . Art hu.. . 1970. Th. Effa e t o f lIe" u of tltp !lf,oall1d_IIUP . l'latab .............. .
• od Un" ...... Applh d . t Pr"" reMt. on W", d CoG"ro l in l'otato u .
N!IICC 24 :417-42 0.

2. 1la'* 10•• Artl>u...1963. Lay -by Ch-.t ca1 lIoed. Control 10 l'o te to .. II1t ll
Gr,nu lor ' ftd Spr ' y Appll t . t lon. . N~ 17 '1~-144.

3. Ka"" lft • • A>-t her . 1963. Sp" ' yl na 0>_ l ea 1o for SOU Incorpor .tion \.Id1o
C\,tld_ti"g f o.. lo y- by lIu d Cont ro l ln Poteto.. . IIBIICC 17, 129 .

4. a.. .u " • • Ar th u.. . 1962. Adapt l !qo1 pmant tor Apply lng Ch.:1 ca h for
lAy-by 1Io.d. Contro l In POtato rl can Po"" to J o" rn al . April 1962
Vol. 39. No. 4. pp . 162- 153.

) . Ilo._ l o• • Arthur. 1961. Po. t - lIlll Chell1ea l lIaed Contro l in POta to .. vt th
Gr"", l . .. 'o reu h ti on .. N.I';\lCC1) ' 160 - 181.



nI! r.rn: CT or POt"ro ' DIl.J:D.L :DICVInl l/
r AJAQUAY(II STOaoUIL IrY o r POtATO TUIlUS ';'

Jo .e pb B. S lec ok~1

Pot . t o . ube• • f.o- . b ... vl~ ~i l ilns • • 1.1. ~• • cu, end p laced 10 one t • • _
111. ad aol1 o. aol1 .1K t o . vo l ua t. thel . auac. ptlbl1l t l t o b• • akdown. Tb.
.. avlta ot t. at a ccoduc ted 10 1' 10- 71 on one of ' be t .l.1. ind l c.t e .bat blah
••• • • of par. quat per . cre .ppl led '0~1.o .ova , u..erura pot. t O ~1~a 10cr e•• a
h bcr r ot . Cocu' t uben . t ......d • • 4O"r. (4 .A°C>, so"r. (l o<'c> , ... d flO"r.
(IS. fl°c> di d "" , b•• akdoom .Dd r r odue8 0...... 1 . pr"" t •• , ~ . • od flo"P .

Th. collcc U . t lon of ,h . po• • tO vln . k U ling l . be l for . odilllll • •• • "it< h..
r .. "it e<1 10 th e UUI. of oth e r d... l cCln tl by potat o I • ....., .. . Dlooll b (l~ IIC'

boJ. y l _4 ,6_d loH r opheD01) . .... para"" .. ( I, 1' d~.hy l -4 ,4 '_ blpyr ld 101l1111dl chl o _
r i de ) . .. t he 00 11 " , l . t a.ed .It. mo t lve. 10 tha . oot ha• • t e rn Unlt.d St •• e• •
Tba avl t . bl1l t, of pa• • qua t •• • pot . t o v i .. de . l ccant h• • ~o d-..oaa t • • ( ed
exper~ot. l ly .1 0c. 1"5 (2 ,3,5,6,1 ,3 ) . Crowe. uaaae o f the .. t • • I. 1 be. fo .
the _ t pat< . la o rraft O t o be u ti. f. ctory. " .. poot of iDe ... '" a""c . p,l_
bl1 i" ( 0 t uber b.. akdeua (A) ,~r , p~'ed ( he 101t io'100 o t tbe . xper l.
_ ' a vb l ch or. bel ... ....po . t ed 011 In t h ll pa pe • •

Th. u He l d t r l . to " er e lnit la t . d In 1970 t o ln vut lg . t e th e ef t . ct of
po•• t o v i ne de . l cc . ti oo v l , h p• • • qua ' on th e • • o• • hlllt, of . ube . .. Soil
. c"dl • • ~re cuodue• • d to evo l uat . C• • oc.. " t .f feet. on t"be • •uac. pti hl1 1cl
t o b. ukd _ . In che ••• cudl " , . ubara ve .. cu. 1_ 1<ud [... 11y In ha H _
p la ced io a tyro '", t l. ca coo• • i olns noI c• • l 1 1~d .0 11 o. ao l l .tzl l wh[cb
.... u pt .. ta t.t SOOT.0. 6O"P. to • • pe. l od of .pp .Ol<iAatdy t _ to ,b .. e
vee .... _ . of t,, \>era 1>aYlq :>9M., ", t o SOt, 491 to t n .. , .od .... decay
_ ..... co rded fo r uc h .... . 111 .d ,H U on co ch• • o il . t ud le1 , d.t. we ....

co l lecte d 00 • • t e o t vine ki l l, ... . eu l. r d lacolo •• tl on , and 'p . out l q.

r..p••~o. 1. The K• • • hd l n po' . 'o v.r l e ty " • • pl . n. ed io 34 Inch .ov. en
• How. rd I • •ve l l y 10.. on H. y 19 . nd Hay 12 , 1970 . Plct . t ee ~• • 1 'CWa wi de
by 15 fe e . Ion s. The eape. I. Old dut gn .... . .. n do- I eed • __p IU . _bl ock v lt h
fo" r " pli ca t i on. . Spu y ... t • • l.1 .. .. I ppll . d .. l t b • h. nd c.rri ed 001p. .. 
. ". [oad . p' .ye . Vhl ob del[v e .ed . pp'DeI .. te ly ~ O sal lon. I" 10 tvo re p l c . ' lon•
• pd . pproal .. t el y 100 11 1100. ' " In t he o.~. cwo. t .. .... nt. cooa la ted of twO

dac • • of . ppll' • • l oo of 'wo ••Ce . of e•• b o f the fo.-ul.t IODI o f p• •• quat
(Cl .pd Dual ) .pd _ U te of dlDOaeh plu a d le lel f... 1. Tubera ~re coli_ t ed

11 PaPO' Ro. 634 of the Dep.rt .. o. o r Yeae t. bl e Cr op. , Cornel l Unlve• • l ty,
l t h.ca , Mev yo . .. .

~I E. ' enl lon Spec l. I I . ' , Dep .rt men. of Vellt.b l e Crop. , Co. nel l Un!v" . 't "
I t h. o., New Yor k.

11 A .1 . t " . e of .~... l vo l ume. of l ol l , • • nd, . nd aph. gnum pe. t ~" v l th
n"t.l ent •• dd. d.
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EXpe r t-e ot 2. Sinal. rev . o f Koto hd !n, Chtppe w• • PecOD 1~, end Bake -Kina
" H e pln u d In }/o tn ch ..."" . on .. "ow ot"d Br evc l1)' 10•• on Ita )' 19 , 1970 . Exp e ri _
ment _ I d" oll D for th em!". l t r eat Dlnt . " " ' • r.nd~[ • • d c~let• •b l Dck wi t h
' hr u r e p lt e .. lo 11O, flo c e l .. .. .. f our . ""' . .. [d" by u ru. n f o et 10T\3. Soll
l ' u4lc . ... . e conduct ed on .u~~I.1 I t or .d e. 400, . or ~aoF.

bp ar l.Ma' 3. • In," rtt "" i c , puY • • ( 1) vu UU" t o . p p l y ... uqua • • •
•"t••• 'mains f~ I lb / . t o 1/ 16 I b/A In fou r hal f doo..... Plote vere two
<<>In v l4<lo..,. 48 f eet 1"", _ ' <JUt ""p Un t l "" uNd . hu M I ... . p b u t N
CD . _"n! ,.._II,. 1_ on Kay 19, 1970, "" IIM4 fo r ..... ....plt utloa .
The ,,_ t"l,,& .... pUeat l _n pl ao t H It b l Hit 1_ "" JUDI t . 1970.
TWoof the •• •• p l l " . t l _ 1'''o f t he Katahd i n " . 1'11' )'. The othe r ...,. a. rlt ....
1'<>' £' 0 ' u.... ""r" coll ecud f ... f ou r , nooolv e_ f oo t Ut tl ..... of uch n pH ea tl oa
lad _t o•• d It 50°'. Th e •• « Ion l c or n . poDded to t~ foll ow1D& r a t a ran~a :

o t o 12' ~ I t o 1/2 Ib / A; 12 t o 24 ' • 1/ 2 to 1/ 4 Ib/ A; 24 t o 36' • 1/ 4 t o 1/8
I b/ A; a ..d 36 to 48 ' • 1/8 t o 1/16 I b/ A.

RESULTSANDDISCUSSION

tK pe r Uaen t I . Ylne ki ll r a tinaa ta ka.. elaht , four te *D, and . I s h t eeo daya
a f t e r the fl ro t app llea .IOD da t . ve r a not a t an l f I . an t l y d i f f er e o t duo to ebead.al
t r e a c.e o t a OD aoy on. da t a. The r at a o f VIne k I ll woo f a. t. r 10 t he t va r ep l l . a .
t lons vban t llo!h~, plloa..11&e ed. t1le hi'"p ll oa..llp. ~""" d id DOt
lin. an a ff . c t ..... uba r d ••• y o r . p t l ... . Spr ........ IP t aDd t"be r d .... , .....
... " aff ... t '" I>JtlMo tr n o- " ... ed 111 thIs c:l<per_ lIt ( Sec T. b l a I ).

b pert.&o t 2 . t-e r •• "" . d... I II Tab l a 2 . lIow t lla t tile tw o .a ua o f pa r a qua t
d I d no t line 00 . ff oe t 00 _ rs""e a of t he f ou r v. rlet t .. 10 tlll a ex pe rt-e nt .
SoU otud la o fo il ed to allow a n a.. ncb tl"" be t "" ... ute o f p. nq uat .Dd -.mt
o f t ube r de •• y .

"!:xpo d . "m t 3 . Tho ,,1 ... ki ll ro t t lli a for t il. fo ur re p li c .t i on a I n t lll o u per I
... ... point .... t t ho dH f . n nc .. til ' h e .. t u rH y of tlla v I II" . Tho pl onta in t ho
U n t .... ot y_f ou r f oo t of npU .. u OII I wen 1001 d . 01ec n ed oa Sop t""' r 7
wht l . plaot . I II a .ta l l. r d I ot ane e In the othe r tllr • • r op l l • • • 1011. ve r a a l lll ed
o l lah t l y . TIM vllor of ' ha "Iou I" . .... 1... tb .... " pit .. " ..... b .ttr [bu tod
to tbe I. t er pl ... tl". clate , the bett e ' vat .. "" PpI 1 1"1 _ . o f 'M .... 11, • ...1 , ....
l a . k o f Yet tl . H U U t . S~._ of YerUeUU .. .. U . ... ... . . ..-.1 \.11.11
t he tt l . b coad uct" he _ a ni . n ... l1 y 1_ 1011 •

.., . .. 1<1 of t bo eoll nudl.e . eODd.. c t " In tilla tr ial Ind l "" . all ool ocb _
tlon be'.-cao tha oppl1 ... l oo un of ,.c -.qua t oDd t he _ c of deea y.d t ube n .
Tubec do. ay vaa I r.a to .t t n the a..,t .a ,a • • n f r ... tM t hcee . epll ea'l on a "" . co
pau qun lI. d bee " .ppll d to Vig O'OUI , [_ t ure v In .. . Th.. a_ nt of d ..n y
.1 00 cor r up OIId..d ' 0 th o r oo [d uo an. l YI ! . ot t ul><:u t r"", u eh ra ,. ra "g e o f
looth .. p llen ! olll o f "llo r oul l y Il;r out "i Kou hdIn a . Rea idueo of 0 . 05 , 0 .04 ,
0 .01, , ,, d 0 pplll ,., .. qua. eo rr eo pond . d t o t he I t o 112 , 1/ 2 t u l /4 , 1/ 4 t o 1/8,
and 1/8 t o I /H> pouod /A u . o nng oo, c.. po. U nly, [n .he .. t .... u pHu tl "" o ,
tu be.. t .... u " h r . U r ..... In "'plt tatloll I, ubl.h IIad t he lun _ t of
d. ".y III t il. tr l.l , .04 K•• • hd [n tu ba • • , rovn near .. p l l •• t1 on I, bu. no '



".
• p ro yen .. H it. vin e 1<1IlH , oenta l" .d 0 PP'" p a uqua t . Kat ahd in t ube'" f r"",
th e un op. ayed I r ea "er e uoed i n l o t i I t udy J II • thec~ on t he ~thod o f
eVII"a tio n , None of t hol e t ube r ha lv e . de caye d ,

Uncut t ube r . fr om . ach r a t e clnge of ea ch re pl I ca t i on dl d not bre akd own
ond prod uce d no~l opr ove o when .tor ed a t 5QoF.

I n contl,, " ion, who l e cu!>ero fc.,.. thre e v ine kU li ng rc l llo i n wh ic h
poc .qua t h.d be en appli ed di d not bre ak down aod prod oced normol s pr outo in
. t nr age . 5011 a t udle l 11' . " 0 ex pe r~nt . wher e pa r aqul t Wi ' app l 1ed to
<ene ar i ng v ln • • f li le d t o sbaw I t or r e l a tlo n bet ween decay and pa. aquat
for .....lo tl on . r lu , ti"", of ap p li catio n , or .-oun t o f op ro y .... te r l . \ oppU nd
per Ic re, Si mU ar studi es fr "", ano ther field ""pe ri_nt, h owever , Showed
I n • • • ot1It1 0n be t" e_n paraqua' rit e and ehe numbee of de c.ye d tu bee hal ve s
in t h eee eepl ic .t ion s wh i ch hod vigoeously geowl ng v in e . at th e t i me o f
par oquoe .¥pl ic a eion. Tube r h. lv e s f r om 0 fourth rep l ica t i oo d id not show
the s am@s us cept i b i l i t y t o dec. y. These eesults Indic a t e th at pae squ at upt a~e

and s ub.e queoe brea~down of tu ber halves . r e a. s oc l a te d wleh h igh appl i ca t i on
ra tes (I eo i / 4 I bs / A) of th ia .,. t e r l d to vigor ous v ln u. Stud ies ue pe os _
ent l y being con dvCted to i nves e i g. ee eh lo 'unh« .

I wi Oh to th onk Dr . El~r E. Ewing 'O r h i . odu l ce . nd o. oi . t . nce . nd
Hr . Randy E. Scha f er, Chevr on Chemical Compeny , for p, ov i din g t he r esi due
a nol yo1o .
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T.b le t. Expe rl <>ent 1 . EH e et Of r . t e . n d fonou htlon of pHa qu. t and tl..., o f
ap p l l e . t i on on pot .to vin e des lcc.t lon an d . p r ou ti ng .

[ an d II
H I and I V

5 /19 /70
5/n170

gal f or re p li ca t i on .
ga l fo r r e p lic ati ona

Ka t . ~din

Rep Uc at l ons II I a nd IV
RepUcations I an d n

Sp ray Mst er ia l App lied / A, 40
WO

Vor le t"
Plant ed:

Tr eatment .
(RaU/ A)

Vin e ~i l1 Ratln g .!/
9 / 1 9 /7 srn

Sprou t \l ei gh t .. 2/
4 of To t . t lIe l ght _

" 2. 5 I b dLno seb + 5 g a l
d le . e1 f u e l ( 8 / 24 ) ,., ' .0 ' . 0 lJ .4

" 0 .5 Ib p or sq u ot ( Ouo l ) •X_77 ( 8124) >'0 ' .0 '.0 i e . 2

" 1. 0 l b p . raqu .t (Dual) •
X-77 ( 8 / 2" ) ,., ' .0 ' .0 11. 9

" 0 . 5 l b pa rsq uat (Cl ) •
X-77 (8t 24) U ' .0 ' . 0 14 . 8

' j 1 .0 l b po n quo t ten •
X- 77 ( 8/2 4) U s .0 '. 0 t s.s.,2 .5 l b dlno. eb + 5 go l
d le . el rce i ( 9/2) '. 0 a.a lJ. 9

" 0.5 I b par aqua t (Dua l) •
X- 77 ( 9/2 ) U e.a 12 . 4.,1 .0 Ib p . co q ue t (Ou al ) •
X_77 (9 / 2) a.r ' .0 n. a

" 0. 5 Ib pa raqu at (CI ) •
X_77 ( 9/ 2) U .., 10 .9W,1, 0 Ib p a ra qua t rei ) •
X_77 (9/2)

nol.l
a. , '.0 13 .~

", "' ..
y Me" n o o f f our r ep lic a ti on . . !l<lU ng. bo oed

1 • g r ee n 1."ve s an d s t~ , 9 • l. av ea s nd
2 / Stor ed ot ~OoF . un ti l 5/ 17/ 71
3 / Rat i ng s fo r r.pli e . t ion . ~ere . ign i f lc an t.

t re ot men t s in re p l i ca ti on s 1 an d I I • ~ . 5 .

on • s co l e o f 1 t o 9,
s t ema d es i cc a t ed

Av er ag e r a t i ng s f o c a ll
I n repH cnl on. H I on d IV • 8 . 1.



T. bl . 2. E>:per r-e .. r 2. lf f.c~ o f u u of polu 'l"u on t'"_ rsftlCe or phn u
r.... ."ku of f....r ". r te Un.

' I . ... ed , 3/19 / 70
5prey 11.. .. 1..01 ...."pU .... / A: 61.5 ... 1
Du e of IoppH u U "": '/2170

Aveu •• _r of t"t1u
T~e""'U "tt l> .p rouU I ~!

5/~ Silt
0.> Ib p.. . q.. . t (CI) ...x·n lA

K.t . Mi n z,c lZ .O
Jl.Ike - IU_na ,., 12.0
CMp p... . .., I I. 7
Peconi c U 12. 0

L' Ib p . nqu .. (CI ) ... X_77/ "

h • • Min '"'
..,

hk .- k11\1 >.0 lZ.O
Cht_. .., U.7
,.c "" ic U lZ.O

U Ib d1ao&e b ... 3 IJI l d t • • a! N I / "

u ulldtn ,., 11. J
lab -J::tq U 12. 0
Chi".... ' .0 12 .0
,. c.., i c o., II . ]

!I r...ol " . t " be u .... « ... . 01 I .. nch . ..... . _ ... pe r « p U eaUon . 5_1 ...
•• or ed •• 40Op. UDtt l cut .ad p l . ted 1m .01 1 on 4/ 22. Te-pe r . t u f t er
4/22 .. .. 6O"F.
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Ta b l e 3 . Expe r t .... ' 3. !l«ou lt . o f so U ot udtu oon du ot e d on • H el d
oocperiJlle n t I n wh i ch p ara q uat was 8pp 11od .. It h
• l oga r it hmic .p r aye r .

• ., 24 _48' • ,
• " 12·48 ' • ,
• " n· 48 ' • •• " 18_48 • · ,

1)·24 '
[)· 12 '

0·27'
0_18'I II , I. IV

~, r
Rep. II ,

9/11/ 70

Vari et y end Date o f Pl ant ing ,
Rep I • Kat ahdin 5/ 19/ 70
Rep. II and III • Ka t ahd in 6 /1 / 10
Rep JV • RarH an 6/1/7 0

Dat . o f AppH cat ion : 912/ 70

Vin e Kil l Rot lng :l l
9 /7 /70 Rep I

Rep. n , IH , 6 IV

!leCaYY

So li Stu d l u Y

Paro qu a t (el )
Rat e/A , a , CombtDcd

{ B ) (n ) (25) da ta

I t o lf 2 1b 1/ 24 1l / 24 23/ 48 4 1/9 6
1/ 2 t o 1/4 1b 1/ 24 6124 ZO/48 211 96
1/ 4 to 1/8 n, 0/2 4 1/24 3/48 4/96
1/ 8 to l/16 16 0/24 7/2 4 0/ 48 7196
UnHea ud h t.h di n 0/48 0/48

No . o f tu bers 31
wi t h ' prouts ) 1"-

SoH S tudy f!-!

(B ) (2S )

,,' ."'-' t .a
0 , ' 11. S
s , 12 . 0

". 11. 8

1/ Ratf ng oca l . out l i ned In footnot e I , r ab l e I.
~f Dec ey ex p• • • • • d eo • f r a ct i on ; numerato o _ nua be r o f t ube r hal ve. wit h DOre

t ha n 90t d~c ay , d~n~ina t o r • total o~ber of t ube r ha l ve . oba~rv@d ,

~I Mean. o f four r@pl i cation • • TY@i v@ tu be r ha lv @a u, @d f or e ach t r @ot ment In
eac h r@pl ieat lou ,

~f ~~b.r, io pare nthe •• • r e fe r t o t otoi number o f dIy ' t he t uber ha l ve. had
bee n In t he . oil "" dla . Tubeu we re a t or e d a t 500y , pr i or t o l o ll .. ud le- .
Temperat ur e for . o ll . cudy I wa . 500y, . le ii . cudl ., 2 and 3 were co nduct ed
It 60 0P ,



".
b riCl or COIFB'I'moll' m cc.'!BO L OP Oll IJl'SOG.l CILll!' J. (up . ) III.t.IE

U SUI' Jl&lIl S

JI. I. • .I.IIILl.,.'

U -.chl Ol' 4iC .... c ..aiaa ti ..... of aladll or rit!l. ciiDoMb , dr.1orp ...... or
U1tlW'&l u Pon uaoU ... , run __ 0.... \1'01 of bai r)' galu..op . D -097
a' Woe f'!'a 3/4 \0 2 l in ai / I. , <liJloM ll .~ 6 1" .i /. NUl.R'1't: at 3 In ~/J.
-.I. p n e Il: . U _ ' C0l11.....1 .

\, r i fl un.l i a . ~•• 10-2 5. ~ 351(l11, U S 381Cti, ehlo r _Ho " ' hJ'1 .. ter ,
t r1r l\11'&hn .. cb lo ."rophM o.nd. diph_id .. <li_b rOon_a t o gin ~........"
~l .. . . . ODc....t .....l a t t b. ..a t • • t • • t .4 .

Hairy gal iDaora popul . t i ona of 1/2 t" 2 pl ant . ~r squa re foot reduc ed
,rblda of .nap b . .... b )' oau l1 " nfl_t hi rd. " b il . popuJ.a hona of 2 to 3 ph ."t .
pe r ~... r oot ""<1",,,.4 p alla 111Mar 17 OII.~lr ... "_ued w .. ... IId- t ....
cont rol .

Repor t. f r- C_U!Cllt v a/l'Ol.ab l a F-"" or iAc ... ... iII« _lllni ...._ of
llai l7 p.li nop (Gali !l!Op c il i a ta ( Ilar . ) 11an ) , particululT ia. fld-u
t .... w.I. ri Ul. tr i tl ural b , P""'P kd u.. e u p U _ t of .... ..1.. of \lin .
a"POn-Ah at \I,. tlai_ni\J' or CoIIDecti ""t '_taI>h a. .. U'Clr. ,..... 1A llorth
ee...••t >7 . ... .... al_".....~ h er bi dd41 a ard 1I.. rt>i d &o~iaat1 ..... t or 0_
' .....1 of bairJ' pl~ aad 14 du ...rm- Ua _"e u or II.I.U7 p.l~ c_
~hi_ .... p. lol or _ Ma-u .

Saap 1Mo (PhaH olu a vul e.ri,a YIU'. ,_U b ) "" . ~...,rop "K
J..... .t, 197 1 ( d co ..t ....l u p. ..;"" nl _ aa4 J un. 30 , 1911 (... d c t l'Ol
.:q..n.ent ~..., o.D4 c-.paUU"" . t w1,r) 1.1>.36- 1Ac1l ....... . Sfled.1nc "" 4"". "bJ'
hand . t a ra t . or .. . . . 4. per r oot . ~at.4 pl ol . c""ai.~ or •• incl . ro ..
10 r .. 1 l ong . I n I ll. co-pUiU<m a\wlT, 'uU .. nl r Olla lie .... MJlaru.oI by
gu& r<l rov a. " ..... t ... ,, 1& .. . ... r . pli c. t.4 311M. . So11 t JlP'l .... a M. r r ill&<:
fine • ...,d;r 1_ w1'l1 Iloll orpni c _tt n co" t.1It of 3:' .

.lo m . a"Ppo ntne
\II. _ rt.e ,,1&l ma .
• • " w• • Ilroadc . al gy."

a hi'" popul . ti o.. ot lIa iq p.l inaoga I ... t . d tor
In addit ion , app....",t.& t el :r 3 <>w>c • • of i r,1' pli,.._
u.a up.n-.nt.l m il 1'1..".4 JIll:>II 30 , 191 1•

1 . .... h~t Prof . ..... r or HO:r'l:ieu.lt ...... . UIli ...... it:r ~ e-U ""I . li to rTe .
ConMch cut .



Prwpl an t iac o'l'On a4 ..." p ... _ ..p nt ...,, 11<:&U ...... or u . be..bioiU.
11u. d 1.a 'fable 1 ... ... ...s. u.. de.1 or pl.., tiq. P~t_..", .. t _11 <:&U......
or !.is )5 1a1 (}-ilOOpl"OP,.I- ' H...-:! , 1 .)4>auotll.~u.-(.»)II_ 2 .2 -<Uorlcle )
... .... _ ill upe n.ant _ t .. b u .. . 1.a tM two ttirolia~ led' .~ ....
w _ 2 w 4 Ulc:M. IIi&!' ... .I""" 25 . 1911 •

... M:i>io icle. ...... epp11 H to ClaP _ . ill the " _ ti t i "" .~.

s..... ....... thim>ed. w • ""if Uand. ar 20 pl &llt . pe......... 111 ... -.u ......
b.&IId pull ed r..... \he o""t .... l t tMM .... al l ed.. oUl ... Ul.ozl ll.ai :'7 pl iJ>-
........... II..and pul l ed. ,..... othe r rove . Popul.U or ba i :'7 pl iuop or
1. .. than 1 pl ... ~ pe r equ&J"e root , 1 to 2 pl&11t . p. r~ r oot and. 2 t " )
pl&llU par &<JIl&ft roo t ... ... ut.ebli8hecl '0,. thi""i...: \lI . ... ~.... al .l&lIG P N
.. nt .

Si 5" i f i oan t rainf . l l d.... iQg the •• t~l i""nt of t il•• • • xper l-ea ' .
i ncl ud. d . 0. 22 i none. x.,. )0-)1 . 1. 14 ia"h •• .I"". ) - 4 . ' .1 6 incb •• Jun. 9 ,
0 .) 1 i nch•• Juno 25-26. and 1. 02 i ncllo. J"i ,. 2, 1911 .

h t 1Pp of bai ..,. p.li ... op "o,uro l 10 ....". Jut ,!' 15 and i.\l&I.U 2 . 19'7'
ia . xper " aM. "'I\5"U 19 and Sep t r '4 . '91 ' ia . >;>er ..... ". t w".
Ilat iQg8 Ilei"C • 0 ~o 10 acal U II 0 ... p ...... ".~ DO . rho ' and
10 ....p " t lnc o..-p l.'. ki l l .

fi el d da ....... 1.&lt. .. "'-t 2: and. "' 19 . 1911 ill Up& _ _

S&p.... be .. 2 and.Sap~ .. 7 . 197\ 1.a .>:pa t ..o. nelda we talt u 1.a
tIM " ..,. 11h Olln~ .... "",,.. .n 26 ...." s.p'- r 10. 1911.

hcalh .. . rul.l. 8U_ COIlt .... l or bai ..,. pliuop ob1.&i.A&d Ul ba . 1I
_ " t .... l CIpe""'U r..... al i ... .. . or alaclllo r t ad. &lid all .. .... iaa-
ti "" u j,, 'ac al ... 1l10r ('Pa ille , ) . -..(191 p """ h 1.&0"" ..... 1 or hal..,.
plia.e<>p ill botll up ~ r . t u ... 1 ) / 4 lb ai/"'.

111u p a..... "~ 0"' , 0" 1 t .... _~. or dill _b )llC . ' 6 lb. ai/" p...._
_ rroon". pv . ,,_In. " t l or b l..,. CI-lill .op . IlPT<:6E .t ) lb. al / i
_ n ......'l.ip an ~ 4i l b. &iI i pn "OIln ..l r&t1.Jl«1l"r 10 OIl J ut ,. '5 an<l 8 . )
on i ll(U n 2 . i971 . 011 t he _ da r . h ap for .r i fl ......h ... a:c •• )/. 1'0
at / A p....p l an t incorp or • • • d ..... . 6. 8 01.5.0 ,... p."ti vel ,T. Wi th 'ri fl unlin •
.. . . 01.oont rol in gon. r al 10•• not good and . om. or t ho app.ren t "oa l rol or
hIli ry l&1inD"p pro bebl,. ut t .d fr ee 10• •01."""" 1t i oo. Sia il er . r r. " t ,
OUI b. ". n in ot ll... t _ ..u "ha l r r• ••• epp.re n Uy gave ba tt .r "00 _
t rol at be • ..,. galin _ tltt.tI hi«h&r t " b..... ill r ae t they p v . i na4a-
'l"&t. "on t .... l " r otne r """ 1 _.01.. . C b>- U"" eo • • ot lr iflW"all a +
chlo rproph&e . t ) / . + 2 l b i / i end dipll..nasl d + di b .' 2 + 2 1'0, .1 /~
rd1&d 1.0 p .... &01. '1"&" full control . '!'be Jul y '5 .... i.D«ell""""the
dlpb&...·._iJl....b " .... >- 11_ t<> be """ 'rol li ...: ,,",1:'7 p.l in_ at tile 9.0
1..... 1 .. o.....-red 1.0 6.8 tor til . triflun.li.D-dllorpropbu coeb i .... h oa. J)'
.lucU.' 2, 1911 k tb ... roa... 1.e4 6.8 .
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Table 1. Eval .... h<>ll of ""vera! he rbicidol .. &lid hoorbici de c,.bi~h<>"" fo r

control of hai!l K!linsoga in Il!!&p be""s .
IIerb iold"J. .... Control rat i ng s

T9tl l Yidd
". w," IT.'' t:~t 1 ~t 2
ai! i 0 5 8/2 19 9/ 14 LIlah10t

Din"""b 3EC s " . 10 . 0 10 .0 .,,,.,," , "., 10 .0 ,., 1.4
'I'riflur alin 4EC ,/, ." 6.8 ,.' ,.,
U ac hlo r 4EC •• ,- 10.0 10.0 ,.6
JJ.achlo r 4EC a ,- 10.0 10 .0 ,.,
J.taebl or 4EC ,; ,- 1O.e 10.0 6.•
AJ.aehlor 4EC , ,- 10.0 10 .0 7.'
,u &<:hlor <lEe , ,- 10 .0 8. , ,.,
~h"l 70w<5<lEe •• "., 10.0 6.8 8., ' .3 7.3 ,.,
.bl<:hem 70-2 5 4EC , ," 10.0 ,.' i , 3 c ,.' ,.,
:Bl.S3510i1 5011 , P"ut 8.3 8., 7.'
ll.u; 3510!l 50W e p". t 6.8 s.e a.e
B.l2 )67011 4EC • ," ,.' ,.' ,.,
BAS3870114EC '. pp; ' .7 '.7 ,.,
BAll 3870114EC a pp! 3.a 3.' 8.'
IUS }lI70!! 4EC , ", ' .3 .., ,.6
Chlor amben MEZE a ". ,., t , , ,.,
Chlor amben IE ZC a ,- t , c t , c ,.,
Fl \lrodlpne" 3EC jj, ,- 10 .0 803 7.7
w)li-<J91 4EC ,- 10. 0 10.0 ,.6
""'-<>97'" t ,- 10 .0 10, 0 ,.,
""' -<>97'" •• ,- 10. 0 10.0 7. '
_-091 4EC a ,- 10.0 10.0 ' .7
Alae!>lo .. 4EC+dln" ""b 3EC 3/ 4+1t Pi'll ,., 8. ' ,.,
.u"" hlor 4llC+<li nos eb 3EC ''''3 P.... 10. 0 '.7 ,.,
.llachlox 4EC+dino ....b 3&C ", ,- 10 . 0 10 .0 12 .)
.u",,1I10,. 4EC+dino""b )EC r ,- 10. 0 10 . 0 14.0
1'1'(;126 3EC (Alaeil.lor .. ,,,

Chlo rpropluuo ) ,,, 10.0 703 ,.6
1'1'0126 3EC (J.1achlo r <- " ,-

Cb.lorproph.... ) , ,,, 10. 0 10.0 10.0 s.a , .6 ' .3
1'1'012, 3EC (J.1achl" .. + .j< ,,,

Chl"", roph""') •• ,- 10 .0 ,.' ..,
PP~ 1 2, 3EC (Al achI".. + "

,,,
Chl"", ..ophna) 3 ,- 10 . 0 10. 0 10 . 0 8.7 8.7 J.9

Diphenaa14 SOW+ ,. ,-
Dillo eeb 3EC , ,- ,.' 6.8 7.'

T..lflur", lin ~ + ,/.- ppi
Al.chI" .. 4EC " Pili 10. 0 10. 0 8. S

T.. ifl=",Un 4&C+ 37 4+ ,"
~i~""pham 4EC a ,- 8.8 8.8 5.5,., a•• '.7 ,., ' .8 a.c

" He..bicide a app1i ad (Ex.,t 1) Pili &lidp.... 6/ 41"11, pon 6/251"11. (~t 2)
al l t ..... t""'nh 6/3 0/ , 1•

•• Average of 3 repii c",te e . o • no af fe c t , 10 • e~pIate centrol .
' . ~verage of 3 repl ic atea , each . ing l e row 10 reet l"ng .
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Amch6~ 70- 25 (N-sftcond&r7-bu tyl-4-te r t i&r7-bu tyl _2 .6-dini troaPi l~ )

~V. adequa te ear ly contr ol of hairy gal i D&Og&undor l i gb t weed pr eeeure
10 expe ri~ent one but gave poor full -6ee soD cont rol . In e%per ine n t t wo
Wlder heavy weed p ....Smril, " <mt 1'<>1 "aap oor on both ..ati "l! da t os. J.p1n
the It ib rate epPOa.r<!d to gi ve o.d~t" ..... l y eMU'ol only bo nau • • cotl tro l
o f "th e,. "".<i8./!,,, 1'0<>" .

RlS 3870H (J-allyl-N-{2-eblor04t~1)-2 ,6-dini t r0-4-t rirluorametbyl 
aniline ) at r a te . as bi gh e . 3 l b• • i/~ and chlor ambeo methyl eot e.. at
2 Or 3 l be a I /A r a ile d t o give adequate con tro l of ha i r y galineoga i n
e i th e r expe ri-e nt .

BAS 3510H at 1 and 2 lb . al i A po .te~rgenc. gave poor general weed con_
tro l . We ed~.tltion .... . u l t.d in apparen t high l ovel . of hairy g&L tn .~

onn1ral.

The eompet it iv e er r ec t e of hairy gali n .uga 00 Bn&p bean yi ol ds ie con
si der ab l e . The pr n .m« of 1/ 2 t. 1 bairy ga.li" ....ga pl .... t pe r 8quar<l t oot
re d...,ed ¥i" ida ef snap bean. by near l y o",,_t !lird (Tabl e 2). In e,..,,,,,i ng
hai ry gal . nSGga popula ti ons t o 1 to 2 plants per ~re foot di d not ,..,. u1t
in addi t i ona l yi eld ,..,duet i on but when tbe population rose t o 2 to 3 plants
per square f oot , yi el d dro pped to near ly nelf tba t of tb e woed_ f re e con t rol.

Tab l e 2 . Ef r ect of popUla tio n of hai ry ga l i naoga on yiel d of anap be""s .

Il&iry ga h naoga
population
pl ag t a per ag . ft.

c
1-',..,
2-3

t.etd of anap beans
1b per 30 sq . f t.

15 . 1
to . 4
t c .j
1. 6

'.8

FreSh woigll t of
nei ry ga h mooga
per 30 !!9. ft .

,.,
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EVAlJJ ,\TJ C»I or~lQDl:S F~ WUD COlCrl101.Ilf S!ULP RNIS

OlarLo . J. 110111

h U na .In to . .... ide ... "'" -.I cOIlt r o l , . ... p ..... ( ",_co l ... YUlp d. .... ar.
b -.J. Ua) h j u r T, at&Dd of plal u and _l.P t o f baNu.'" f r u i t tM bu . trut
_u ..e._..ill> U1e ", ,,p ial. tn ..... pora . ion tru~nU Ene , A820 and Do S461,
. nd. .. l d> <h. P,_ cIUts t . ... _u D. SIo61 , " ,""" h l ,,.. , 1([ ,1, ZOIoJ , (J- (Z * <b
y lpB. oQKy) PJTid. z lDe) aDd . l. eh l o< 0< .1 • • 1010< In c~lno t lOD wi t h dl nGO. b.

)too t o f the . .... p 1><>., . gr oom in Pcnns ylv an h au Bt ""'" f or pt oce ult18 .
Ch_ i ul " • .,d .oe " ol 11 ..u d on ""'Ilt of t h • • ,uso ..aud l " .. ltl> dl ooo"b be rM
d d• . F\o.rrer (0 • • por t ed <hoe t he ch .,. le aL A820 .. . . t o~"'d by bu ,. . and .. au l d
ton tr o ! _ t o f th e lI..e d. U k.. l ,. t o be probl .,.. i n 0' '' ' fid d • • Wi h on ( 2) re o
p.... U d on h i •• ucc" . " it h .. o... be .. of her bl <:1d ol . nd hul>l t l de e<J<>l>l nn i """ t ha t
l ook ad p loin8 for OUr <on<Ii U "" . 1hu e t~it . to t o gu h er with ,h. bu . h •• b -
i c1 da he. 0 <oc""' .. "" u ..... fu U,. "" ed ing .",.-._ t i n 197 11wet a I ncl .... . d 1n t l>e
trh u . Thb u n eb v " .. Ianc d t o c.-pot u the _ . p""uLna bu b l d du for
_edinl . ... p _ .

tta. ""ed Lna tr h l -.. e<ICId""ted . t th e ll00:k Sp<1.Ilp reua< cb ta r:- 10 _H u
.... .. of Ual v .. "It, Pan.. 1"- . 011 • !lap .. t """ . H t 1_ v" ploved in the £. 11
of 19 70 ~ th e . ee4 bed p<e,. <ed J~ 2 1 . 1971 . On June 22 p<ep~t be<bleldea
....<•• pp ll ed and l.n<:orpor . tU in th e . 0 11 t o . de p th o f I t o 2 1IIcbes. Tlo. f1.ld
v" ._ed J ..... 2J t o tb . " .<1 U 1 ' Ul de <<:r "l' end the P<_ " I Ul ce .< ...
ep p Ued tbe _ r ... ' or S da,..!a u .. . An u t lAe Ul of I nj u .., .o the bea v"
-.. J u l ,. 20 an d . n ut lAeU n r ed <:"" U ol J u t, 28 . Al l u tlAe tu 00 •
I . 0 , .eele . ~ Ie n O _ ad " t <o l end 9 l. PUfK' " e"" """t",1.

Sl n&l. row plota were 28 f" e ' Ions . nd 1 fee . Vi de . Tre.~o.a _ ..... ... d
"l i ed I n e .t h of 8 bloc k. . Th. he ..bi cld e. ""r e . pp l led in e 2 f oo t band over
tb . r "" . 11Ie H el d v" "" I ti "a te d . We ed s I'reun . I n th" H e l d ....u l alb . q .... ner .
(" h"n op nd l .... . 1_ I. .) , uS" " .d (.. b< no b u t ". IiHUo U" I..), ..ed r on t plJV ee d
<_ unth". r etrofl n u. 1.. ) , 1" 11",, f ox •• i1 (Se . ario l u . ... "en . (lIa lg el ) Ilubb. ) . nd
P " re i. De (Por t ul ."a ol e ..a" .. L . ) Pl ue n f th o . I gh t re p U ca ti on. v .... h • •v . .. . d

Alii "" 19 and 20 •

• .... . or l • • • Pr ol en .... o f Ole r l .... 1<= • • llepa . ....... of Mo.t1t "l t .. ... ,. ..... ,l v... ..
S .... IInlve n It,. IInl .... r d t, ' U k, , • .
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RESULTS

1h~ resulu U~ pr esen ted in h h le l. AU hHb icL d e • • LgnlHcantly <ed "ce d
th e we e d po pul a ti on M em p.red to ' he un tte!lt e d chec k p lot . One ch .., lc .l a n d
one ."",h ina ,len of che mic a ls in juu d 'Iu! bun . an d , e d uced the su nd an d yiel d ,
Mo t h, ch""'l,at n oue . d t h e sta n d but y i e ld. we r e "'1u al to t he che ck . The h . t
pl o t . wer .. h .... of we e ds, t h e buns und """"g ed by the creatlll ont a nd ha d a o o rmo\
Ha nd " ith d oubl e th e yi el d of t he u M e e se « l pl o t s .
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Tab l~ 1. Eff ec t o f ~a< ~ou. bc<blc~de . and c~blna t ~on of h~ rb l elde . on w~cd con t rol
and onapb . "" • •

Applicacion ;ru d St ""d
lb • . Day o ,<~ Con tr o l 1n J u <y !o/ "' ve, Fr ut,

Tr ea'men t Al A P la n tl !l1\ (1 - 9) ([- 9) P l an ts " .,.Che ck '" e. , " '",..~ 3 610-H , PPI - l , .a ••• " 10.7,. .. .. , .. ,.. t . • ss H. O,. .~ 3 921 - H , to ..
'" ••• ea 10.0,. .. .. , <I' .. e.a ". sa a.a

•• esrc a .. ••• a.a sa 11. 6
r, Mit raH n , .. ... .., sa •••
•• Tdflu uHn '"

.. , .e ,.. " 10 .l,. 11-820 a .. ... .., '" 10.1
W. .. , .. ,., ..,

" 10 . l
U. R74 65 a .. 1 . 6 ••• " ,..
". .. • .. ••• ••• " a.a
B. U2 7267 z .. .., ". sz 11. 2

". .. , ..
'"

,.,
" •••". EJ(')/o6I , .. ••• , .a ea , .e... .. , .. ••• ••• " 10 .0

U . IIC92390 '"
.. , .o .., " '"... .. , .. ••• .., " 10. a

". U2 726 7 a ~,. , ••• ..,
" 10.8

W. .. , .. , .e ,.. " a.,
H. e. "" z .. s.o a. , ss 10. 2
n . .. , .. ••• a.a "

,.,
aa. ACn 390 'I' .. e.c ••• " a.s
". .. , .. .., a. , sr e.,
n . Chlo ra",b cu

(AID~ ben Est e< ) , .. ... '" se '"". Pr opae hl or , .. .., e. , " 11.6
n . Ala ch l or t: .. ••• '" " lO. 4
aa, .. , .. s. u ". " ..,
Le u e Sig n l fl can t Dlffc<e nce " LO U ". a.e.. .. ..

" '" U a.a a.o

, I ;reed Con te o l ••• {cJary 1-9 : , n o wee d c oo.t< o ]. • perfec t ,,~ cont r ol.
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Tab l . I c .... ' ~ .

AppU ul I"" 11- ~I "...
lb • . na,.. Te.. Coat eo l I nj ury 0' liE . T."U

n u :_ nt "" pa, oHA' H-9 ) (1 .9) Pl aD" ...
ft. Al.ch lo< • ""

, '. 0 ' .0 " •••ao. AI.chl oT "'"
Dlneu b ,. , .. ••• e.s " 11. 0

n . .. 3'"4, .. ' .0 a. , " •••n . Nt ... 20439 , .. ' .0 .., " •••
n . .. • .. ••• .., " 10.7,.. l AY DIC 1897 , .. ••• ••• n 3•.2

". .. t 1/2 .. a.s U U 0.',.. Fl uor od lf en , .. ,.. ,.. " ..,
n. " • ", .. ,.. ' .' " •••
>0. m u.

( "" <1_) , " ,.. .., " ,..
n . " • .. ... ..,

" Ill . ..

". PPc 124 +
01 1""....... ,., .. ,., ,.. " 10. ,...Ot "".. b +
Cblor_ n ,. • ~. • .., ••• .. •••... .. •• , " ,.. ' .0 ,. •••" .Dl n.,,,,,1>+
IIl n o f en ,., .. ••• ' .0 n s.•... .. , • • .. '-, ,.. n ' .0...!)i nc • .,b • .. ••• e. , se ..,

Loa, c Stsnt f l.,_ .,t DUre n "",. " ' .0 ... , .0 '-'.. .. .. U t. z .., .., ' .0

fl.! lie-<! contr o l ...lll J.. Q \·9, I "" ... eII con h ol . • ,. r f R<:c _ c ... .. ol.
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IlATERlALS AND IIETIiCDS

Re. ea r ch was con duc t. d a t t he Sub. ta t ~on Di vi . i on , Georg e town , Dela
ware , OIl a ~""Mh "" sa n dy l oa.J1with an o rs ",,1 < !>at ta r con te n t o f 1%.
Fer til i ze r , 10-1 0_ 10 , waa drill ed a t 600 I b / A. Her bi dd "" that WflU p r e _
plan t i ncor porat e d were i nco rpora t ed t o • de pt h of ] In . by two di s ci nga
io t he opp "" ite di rectl on. Th. " te r.lim a be5l s an d Harv est e r anap bean a
wer e p l llllced on J une ~2 , 1971 . I n - t ile- r ow spa cing fo r 11• • be an s wao J i o .
and f or ao ap b ean s 2 io . Thr e e sce ds of ji., son weed (Datura a tr ... a>l u oa L. l
were pl ant e d every th r ee f eet i n t he 11m. bea n rows t o ~aluat e con t rol o f
t h b t r ou bl eso ..., p est. r .... . tt.ent. " " re r ep lic a t ed foo .. time . . Lima bean
plot . con at at e d of 4 r ows 20 f t . long wit h t~ 1-1/ 2 ft. apar t. Thes e
p l o t . we r e nev er ""ltlvate d . Sn ap bean p l o t s con si s te d o f t wo r ow. 30 f t .
l on g wi t h t OWS3 f t . apart. Theae plot s wer e cu l t iv a ted t h r ee t im es d u r
i n g t h e s eas oo . Herb i c id es were oppl1e d wi t h an ~ CO

2
p ressu ri~ ed ap r ay e r

i n ~O gp a o f Co ",u lat e<l ap ra y . H:. t he t1Joe he rbi d des we r e ap pU e<!, ooi l
moi s t u re ",as n e ... fi el d cap ad ty b ecau se dur i ng the week p r evi"" s t o p l an t 
in g t her e was 0.97 inoh es of ra i n fa ll . wH h 0.7 4 inohes th e day pr ev i ou s
0 0 p 1m>d n g . !\I r i ng t ile wee k f ol l Wi ng p i an tin g , t he re "'.... 0 . 30 inc has o f
rai nf all . U.a be m>.plou were irr i gated t h r ee t l ... . . sn d sn ap be an p l ot .
t wi ce , du r i ng t he s ea son whene ver mois t ur e became liat tin g . Gr owt h o f
b ot h 11Joa b ean an d s na p be .... p lants was goo d, pr ovidi n g a fairl y d ens e can 
op y of foli "ll e .

Wee d con trol and crop in jury r a d ng s were ' '''d e u ai n& the a ca l e 0 t o 10
whe r e 0 r ep res en t s no e ffe c t an d 10 COIIplet e red ucrion of p la n t s tand and
vigo r . P re d~nsnt weed ap e d es were la t &e cra bg ra ss Di i t a r i a s an s ui n a
U s ( L. ) Sc op . ), g"" a egrau ( [ l eudn e i n di oa ( L. ) Cae r tn . , re dro o t pigwe ed
(Ai'a rant h". ret ,o fle~ns L. ) , coon an ra g.. ee d (ko br os ta ar tem hH fol1a 1.. ) ,
an d camoon po rd""e (Portu l ac a o leu cea L. ).

uu.a be ana wer e harve st ed en Sept et>ber 1 4 by pulli ng a l l th e p l an t s in
. a Ob p l ot an d run nin g th .. t hr ou gh a Uamadhek a t at i on ary vi n e r . Wei ght of
. he Lle d b e an s 48 wel l 38 p e rc ent g r een be an s wa a r e co r ded . Snap be an a wer e
ban d--pull ed on t wo dat u ; Auguat 1& an d ~ & . Wei gh t o f mar ket ab le be ... . for
n Ob ""o Le p lot waa r etor ded.

RESULTSlINnmsrussrcs

I n t he l~ be an ex per i men t , on~y t he caob Lna t1 0n o f a , a , a - t r 1 f l uo r o-2 ,
6-<1i nit r <>-li , N-di pr Ol'Yl --p- t o lu i M n e (tr U l u ra li n ) and J - aooin; Z-;-5-didh lor o
be n zoi c a dd ( ..n ben ) r eau lt ed in no s i gn if i oan t e arl y crop i njUry (Tabl e 1) .
The tw o c "" bi n ati on s of ~-ch1 or 0-2 ' . ~ ' di et hy l-N - !Jle t h O><Y'le t hy l ) - acetanilid e
(al a chl or ) wi t h ami b en , an d t h e comb io a t i on o f - ]-(J ,4 -didh lo roph eny l ) -1 
mnt h oxy -I __ th yiu rea ( li nu r on) with .... i be n a t the high er rau , 1 + 3 Jb/ A,
ru u h e d Ln a ig ni fi t.an t ear i y <t op i nJU ry. The Lnju ry app a re n tl y .. as wt 
g r own ex cep t at t h e high er ra te o f th e a lachlor-_ ib en c""H nati en, 2 + J
Jb/A , a io on y i e ld o we r e no t r edu ce d a i gn i f i t an t l y . The l i n ur an - aai ben cao
bin a tion a t t h e 1o¥er ra t e , 1/2 + 1 l/~ l bl A, cau s ed n O sign iU c an t e ar l y
crop inj ur y , bu t r eaul t ed in a low er yi eld , pr eaumab l y g Ue to weed co-peti
ti an aL nc e on ~y 4H o f the ann ua l g r as s ea wer e cantro ll e<l.
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