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Field experi:nents ç¡oyo eond.uctad for" tvo ]roars in tu"i: locatåor:s

ts lnuestlgato tho use of atrazlne, atre.atne ecrnblnstio¡isu and other.

chomícals for rseed control ln for"e¿e co::ire

No adr"entege +ras ga5-ned 1n 1968 by addfng i,flPA, Buct¡tl M, o:'

Banvel- 3 to thr.eo rates of atr¿rslnsu P,est-ornargenes etra.zåne alons

produeod forago ¡rlelds r¡hieh :.;ôi.Ê &$ hígh as any treetn'¡nt comblnat-'r-on"

În J)690 no cltoraicaL in conbfnatten wLih 1 pouid atrazfne ga'n€r es

satisfactory weed cor¡trol- and sllago yiold as did 2 pounCs of atreairre

aloneo Eorn'avorn several combínatlons *,'l-th 1- poun<l a\t'e.zlnefÀcra applfod

pp.3--eiüêrgancs tendad to yieLd rnotra copn dry matt-rr than did tho pre-

eü€r'gÐncs treet¡a*nt of atrazlne al-one at 1 pour:d" Pre-emorgonco appì-i.-

cation of atrnsina at Glenloa and poot-one:'gence applicatlon of atr¿rl.nç

at Portage¡ La Pnelrlo rssulted 1n the highest stovor yiolds" lreat*

monts not ineluding atraøina gave poor weed control and lo¡s forago

¡rleLde.

Hhen atrazine r¡as applíed post-arcergencs at 1 and 2 pound.s per aera,

residues could be datocLÐri in the so1l at tho 0-2, 2Jls p.rd 4-6 lncl'r

levels ¡ usirrg an oet bloa.ssr,yo

Bloassay rosults su.ggurstaC- that lJ 1 pound of atrasins pÐl. acïB liãs

applled fn a lZ-ineh benC (36-:"nch row spaelng), tholough m1>f-ng of tha

üpp$r 2 lnchos of soll wae sufficient to grolr oatç, SÍmllar banding of

2 pounds cf atre¿lno per acro requirod tborough nrld-ng of the uppor 6
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inches of so1l to greir oats" tr''Jhsn ¿¿¡r oueralr epprl.eatåorr

or 2 pourids atraainÊ pr¡r &c¡.a was ¡nridr, the,rough niráng of

inehes of solL r¡¿¡.s no'b suffieísnc to gron oetsn

of eÍths:' I

tho u¡:i:er 6



I ¡clsh to oxpross ruy sincsrê eppreeiat"lon t<¡ Dru Eu IIu Stoiil.e

whr:sa adi¡j-ee CI.nd holp alor:g tho rri*;r" h.ss boau of grelat e',sgistar¡coo H'i.s

selfless inrþet'est rr:*$ ê souÌ'eo of consta:rt onecourageiaonto

.À speelal wo¡rl of approe:Iatleir goas to Dr. Arura Stor"geenì rrhÕ on-

eoure.gocL rne to enter grad.usr0o sehesl a¡rc1 e,nothor to Dt'u Gu Friosen vho

aeeept"ed ti:s ês a grêd.u€rta str¡.dontn

Dru fio Cla:.k i.s o¡re çùoso he3-pu both praetf.eally and aea,deiaieol"Ì"ys

carrnot bo underestånatedn

A ¡='o¡.d of thanlcs is íir o:Cor for tho eÌreoL¡^l'¿xgû¡¡ont e.nd pre.ctfeal

hølp ofton pr:cvidad by Dr-o Sn Bo Halgrlsoi"r and Dr" Rn BrrtsÈ"

My aclcnor.úec-lge.nonts would no't bo c,lurple''r"o if f cìi-d not inelu.d.o riry

perr"ents r¿ho saerlficøcl mueh for na, and. nly fieneeo, taura lft"aimu lvhos,s

uncle¡rst-encling anC love narlo everythf::g so rauch $ox"o worthr¡hlle"
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GraJ-n anc sil-ageo Zjg rig-tr r,u o production rn rvranitor¡a has fruc-
t'uatsd graatLy in tha past 4 deee<l+su Fro¡n a high of 1OOe000 acres of
graln corn ln 19t€, prodraetfoa has cropped to an svsrågÐ of 4.1200 &er,ss

d'rfng t'her past, 10 yoarso sil,aga eorn pr.eduction psaked in 19r+0 ",rith

74e000 ael€s end h,1s renafnecl velatir;roly sta.ble clurlng tlie past doeads

L¡i'r;h e.n aveïêgÐ of 7l+n300 aex'eso

The usnitoba Corn Corcnittos hss ostirûated a potentiaL d.earand of
1001000 &et-Bs 1n 3-pl0" Âceordång to thls co¡r¡aittoee 'úh{r majoz" hri-tíng
faetor 1n eorn pz.oduetion i"n lfsrr-ttoba ls ine.d.equa-ï,o 1¡eg,cì. controlo

CuLtlvatforr proceciu.¡"os and cheirricels usod prior to t}¡a íntroduction
of atraalnû }¡â¿tr'a glvon íriecrnsisterrt need eontrol in cotrnn

.At'rasl¡ø hae glverr goed ueecl- eontreL rrlthout lnJu:y to ec,Fri" .At,r,a-

zíneo howovoru uncle:'lÍanit.oba eertiditio¡1s, porsists in ther,soi1¡ oyt oGûg-

sLon causf-ng s€rvoi'e darasge 1n suseeptible crcÏls grÉ,m1 th,e follcr,rlng year.

Erperirnonts t'"are eo¡:ductecl to find a chemical or cl¡eniea.L cc,so-

blnatLon r';hieh r¡ould provlde adoquato :loecl cc,ntrol end. e$rnlnstâ the

residue probleni. Bloas.qays were eoncluctæd to deternlno the ¡:resenco of
etranine resldu,ss in tho soil"

tr'Toed Contre.l in !-*-g gålå tr"

rii!ä+!L*!åeg

1_



Int:"cduation

tloocls calitpcte ç¡l-th co:'n for ¡,¡¿lt¡r, nutrÍentsu and 3-ight" BuntJ-ng

ar¡d Lucirrig (1961J,) shoiEed that thls co:apot-ir-ù1oh ïr&.s raest ssvore durlng

the firsù 2J+ ç¡aeks sftor sÐrçql'B€r¡c.ô of the co¿rro Thoy sirow-ed tl¡et lri
a dry year conrpetitfon for lvet"sr ¡.ras the r,rost U¡rritfng fectotr, ospo-

cially r-¡hon ¡.ioods traro not eont¡"oll"orlo Theso rasults risro subshrirtiated

bJ' Stsni-for'th (1969) ¡,fto roported theit greon end, yollev fo/.çall rsciueod

ylelds of eorn and sorghun by corrrpoting for rnoisturæ d.urírrg July and

Âugust" Co4rotitlotl Ìrûs i¡eEt srer"sro et erop densities glvir:g optir:i-.uir

¡rleJ-ds unda¡" i¡oed-f¡ea eorrdtrtlonso FeLtner, gg gÅ" (fç69) stror,rcd that

¡iel-loi'r foxLaj-l conp'sted nitÌ: sorghum for sol.l nitrogêno Tire coir,petittv.r

lnfluonee of ¡n:1-1o'v foxtal.L i¡:ereasod ¡,rrth lnereasing ratos of supplo*

ns¡rt^sl nitl.ogen.

fn terms of ectuel- y5-e1-d roductlonso BuchhoLtz and Doøreeh (1968)

show'od tha'b r''"ood grclrbh roduced eonn yiold*q û,Ì1 avÐr.age of 1".2J busheLs/

acro/l-OO pou-nds of dry Hecdso

Efficlont' rrood control {s essential for sucesssfuL cora pro'Suettc¡n

1n Manltoba" Íleþason and C1;¿rk (1968) suggest wserds can rorduco yialcls

nora ttren any o'uhnr sirglo fecto¡ over ryhtch tåe farrnor hes control"

Cultur¿¡.l Control and Ear1y Chenicals

Llteratura Rovleir

Cultlpeti,:n he.s long boon & eorlrlroR ErÐe.ns of rr.eed control in corn,

wlth varglng d.ag*oos of suceoss" Hofuason and Cl*rl< (1968) suggeot tho

use of a rot'rrry hoa, splÌro-tooth herro'..,re anC ff.rrg*r ¡¡socloï until tÌre

corn is 6 lnchos t-l"l-l, and tho use of I ro?ìr cultí¡¡etor aftor t"his s-b*ge

and' untll the eot'n reaehas n holght of 20 lnehos" Cul-tivation eftor



3

thet tirno tríll cut off fesdsr rootsu 3-osding to locþ1ng l-atclr ln t"ho soa=

son, anC favoring the entranee of s'ba.1Ìt-r'otting orgatrfsns fran the seillu

Idlth tho adirant of 2rl¡:B and other chenlealse produceps tisrê €lt-

couraged by posslbilltfes of oï'erå}l to'eod conÈcol" ft.rool+-D elrd. líCP"{ t"are

extensively useC ln the eot'ly ¡rûars of cheuieal centrelo F" ÌJ" Sllfo

(196¿p) reportod on the erxbenslve uso of Zrl+-D in r¡'aed eontrol ln cornu

T+rorlæD Ì¡as esp,Beially effeetlvo beeeusa eor¡l was tolerar¡t te thfe che¡r1-

cal ín lts early grotrth s"hagoso Herl.gason and Clar!< (1968) steted that

?oþ,-D and ltrPA dld nct centrol gr€d$ssso As a rosuL't, gÌ'å.ssy t¡osds flou-

rishod" Thery reccrmletÌded. Banr¡el 3 for ee'ntro] of hsrT'd-ta-k11J" l¡reradleaf

vroeds and ¡-vaeìe:c for lrll-d oet control-"

I,inuron at' l+ pou.r:ds/acre, ep¡rlíod as a di.rocted spray in a lZ-inch

b,e¡ld Ëh€rn t&e corn r¡e.s 12-l"B inehas ta13 gave goocl r.read cc,n'úrol r¡j.thout

lnJury to tlie corn (Â" Jo l4cNeur u I9(A')" Vengrts (1966) indicatecl. thaÈ

linuron et 1"5 pounds/a-c1"s gai¡e gocod o'uorel.l posrt,-onså'gûncÐ contr'olo but

danaged corlto He alss ste,teci ttrat spaele.l equípr:irent i.s necossery for

post-cn*rgÐncs dirocted. applicatt*n to prer.'ont' corn ånJuq¡rn

ååss#e*enqé:qqs#s-se*gue¡-åesþ""L""åS*'

The lntraduction of sfurLszJ¡e eird atraølne J-n the lato flftlos and

oarly s'Jst,ies appear.ed. to gír.'o thø fcrrr¿er tl:o B.rrí,r,rðr for tote.l ueed eon-

troL ln cor'rlo

SlvaJl ancl Rao (1965) indlcated that pro-easrganco atraaine at 4-8

pounds/a.cÌ-s êr¡cl sJsraøl¡ra st 6*8 pounds/acre controJ-lod bz:ocrdleaf lii:reds

arrd. grasses ¡.¡htle 2 pcruncls of oi$ror conpouncl r¡as srrfflclont to control

tho broadleaf rraods" Moro si¡laøÍna tt¡an etraaJ.ns r.¡as requlred to obteln



equlvalent gress corrtrel"

At loraor råtas, Sharne., g-! g!" &965) found. sinas.J-ns co¿rtrollscl

annual r¡eacJs erffoctivelyo Higher ratos, hoivrvei'B cìe:ta.g*d. col-rre

Shoar (1961) concluclocl tli.s.t si¡¿rrzåne e.nd- ati,azi-ne at si-Ë1il-ai' Ï¡Itss

geve htgher corlt ¡rlelds then booj-ng treatn€¡rrt$o Onl-y atraøtno, houerer,

gevê soason-Long control of ueeds"

Slnazåno sho¡¡od gcod so3-octirrltyo but thæ results l*"ero not consfs-

tent, prisi+ril,y clue to lts toxÍei-ty deer"easli:g r¡hsn solL nolsture l-svel-s

r¡ere reduced (Grover, 1966)"

Stanl-for"th a.r,cl lovely (fç6tl) clelionstratod that. berrcl o-pp3-iea.tloäs

ef atyaøLrìs r¡'{*¡ê equal"}y effective to tfun'ely sha}Lar.¡ cuLtÍçatlo:is 1n

airnual ¡¡oed contr<¡lo thoy shot:*d tÌ:at the lner'çe.sarl yieLcl of eo¡,n ¡rior"o

then offset,tha cost of tJre applåod ettaE"ineo Conpersd to atr,a.aino, they

found tlio åsooetyt est-er of 2rl9-9 unsatisfactcty,

Many rvorkes.s (Sheare Buchholtø, Courecn, Iiåne.sly, gå É") have shol.na

atraalno to bo effeejì;ive by ltsol-f, prov-lng t!¡sù cor¡r preductferr w*s pos-

siblo thr':or:rgh tha uso af etrazfui,a" tlsed control has v¿rfed fro:n sfi.tls-

factory to excol-l"entu end. corn ylolds have baen hrf.gh" ll¡o com ltself

rareS-y shoved phyLotode effeets. Bo'¿h brasdleaf arrd graesy weecLs harve

boen setlsfector'1Iy eentrol-J-ed :r:i.th etraz,J.ns.

Shoar (1961) eppliod atrar,j:,;: at rat$s of 2-þ pouncls/aeie end founcl

that treated plots r¡a:e*lned naarS-y weed-frae for the entir=e¡ s€rssollo

Stover ¡.3.eI-cls n3ro up Io 32fi higlier on pJ-ots r'¡l-th no tilSago"

Buehhol-tø (fpgl) fou¡rd thet a'Lz'e?.ir¡o Has offeetivo l"¡: con'úreJ"-1-1ng

quackgrass (4j'*åo.pËql .æp.eåq. t" ), thus irilprouing eorn 3do3-J.c" .ô rato of

2 pouncls/&crê Trås ge'neralþ suffj-cie¡rt te obtslrr sati-efaetory razults"

l+



He found the earlåest' troetüents applle¡d to uncllsturbed solL t.ræo nost

effeetlve"

Courson (Zg6St fou-ncl no djffe¡'onces in eor.n y1elds bet+,¡osn contrsl

aehtor"ed by c.trazÍno and convon¿¿lonal t1L1oge" Ho els:;nons.i;rs'ueci oxeeL-

l"ent control r.¡Ith J poun.Js atraniire/¿rcrs ryhen at lesst J//1.:lneh raj-n

felL sl.t"bln 15 deys after troatæento

Hfnesl"ye gg e}., (196?) eorçarod atraslnc l.råth culttvsÈåon for r.:,eeel

controJ" 1n ccrno they found atrazlna effestlve 20 tJ.r¿es out of 2L trlals.
În these casss, atæazine was at Least as gocd or bottor than eultivatton

1n co¡:tro1 of wood-e" 0n sotls +ruth good tílür thoy suggested that tliero

ties no edvar:tage to eddtttolral" etr.J-tíve.tien r¡hll-e on seriLs thst, tanele,l

to er*i"tst a eo¡abÍnatlon of atrap,lno and. cultiva'r;fon r'right p::ervo to bo

effoctfve in í¡rcreaslng corir yields,

Not all lreed control exporl¡¿ents lrith atra¿1ne ha"¡-e he".d posltfve

rosult.sn Stephons (L963,) foulrd no apperont reductlon 1n rioed grouth

through the use of atrazinan Bowovor, a l"ack of sufficlent, ss1l noås-

turo r,¡as b1a¡rod for thls ferílu:'o of a'r;rezl¡e ac'biv¿tåono

Ápp]-iea'clou Mcthods for Åtrar,lno

Atrazino hos giveir effeetivo woed control 1n either prs-ol' posf,-

emargsneo api:licetåons 
"

Vengrls (t953¡ feund pr"e-eirer€enco atraul¡r€r et 1 pour,d/ecra gê-ve

good uaed control ler j4 rEoeks after so:ring" fhis ¡.atæ ¡{Bs econoinlcal

as subsequeut r'.asd glerrLh di-dnst recìuce yioLds" tlorr*von, ho also l¡-
dica-t+d th*t post*orìrêÌEonce appllcetio¡rs Ìrors €qual to pre*êü:orgeneo

troat¡lsnts ¡¡ìro¡r ç'eed si'e,dlings lrero J-oss then 1 lneh tell"
Bunting and L.':d;ci g (1964) røpor'oad that atraoino completely pre-

5
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vÐntÐd rieed. gT"Õld.h when app)-åed bef,oz'Ð eÍraygenes of the eet:no /rlley and

Char¡berl-ain (19#,") ¿Lso sh.eç.:ad tha.t, at^re.al-r:o at, 1 anC 2 pcuncis/Elcre gslre

complet-s centrol ef ell t¡eaCs 'r',ìren applJ.e{i to soiJ- ¡rråor" to e¡usngsrrrse

Knsi<ee g! å-1" Q.gíil repcrted that eor¡l Jrleolcìs ¡yL'th rew cultiva.tj-on

and rriå'h brr:ed.eest p:re*êÈorgenes att'ae.irre rr'€r8 e}nosÈ identlcal on a

rri,de vsrierty of soÍl typ-*s cvÐ¡" a J-ysar parlodu

Mel'løuv (19.5¿t) clai-med thst, atrarl¡re at 6-8 pound.s/acea applied 1n

lZ-1nch bends along tha rai+ gave gocd control of hard-to-kíll bar.nyal'd

grese (nehltg,ër¡lgå Sgåçgt}5 (L" ) Beauv, ) ç,"hen epplled to grass 1-2

lnches irr height, The cúFlr rr'ês not injured at thts hígh reÈo ard tbe

rasidiral action of ths horbfcide l,ål.led latE,n er,arging ç¡e.aCts" lfcNour

also st-atecl ths.t thei;e ra,tas would danrcga succeedlng eröpsr

ÛJhan epp3.ie,d pcst-energence atrezine is gonøra3J.y eonbinsd r.ríth a

norr-hol:ùicidal oi1 which is addEd to ths spray mixtura rosulting ín a

moro rapid ¡''.c€,d ki1l (Jones and .Àndereon, Lg€J+)o Jonos a.nd. Anderson

(fg6þ) also lndleatoct that the o11 rni:rturas gave bettør r.ysad ceÌltrol at

lator steges of groirth e,nd tllth less herbicicle than $hon ¡.?ter al-ona

wes usedo

At:.¿-2.1-ne Epqf@q

Atraulne dograd.es sLon1y, allo..":íng residuos to :'emain in tho soå1"

for extondod parlods (Flnk and Flstchall-o Bi¡'k and Roadhouse, Petorse

Franku lfeGlanery and Slife).

Fínk and Fletchall (fgg¡) shor¡ed that, 9 forego s¡:oeies ¡¡ero e,ffectoC

by resÍ.dues of etrazlno. Rates of 2-4 poundsy'acrs eff€rcted all crops

ç¡'nere,as 1 pound did not affect ta1l fescue (Lælgg3 etgS:SC L" ) and

Koro¿n lespe'åaze (!Sfgg9-ç-æ çllpitlgc,p*g lufexi¡r" )u 0f the erops testod



telL fescuo -r.¡as nic'st resiste,nt an<l tl_r,rr¡thy (p\å. t p.äLÞÆ_e_ L. ) nost

susceptible"

rn lator rrûpks Fink anrl Flotehall (rggg) ropor"tod that top gr*:r,rth

of soy-boans wûs trot effectod by J poundsy'aer€ ot less of atrazfni¡, but

bean ylelds ¡¡¡ro,roCueedo Aftor'Z ¡roa.rs of treatment with 2"5 anù.5

pounds atrazlno/&cxce, subst-antial redueti-ons in yåo1d of soylrean forage

occurredn

Potars (tg66) rroported that, ti:ore Ì\r&s no lnjury to alfelfa
(Hqglggg*g sg!¿gå L" ) anct/az" o-sts (Aveaq. æ&LB L, ) uhorro tr.oatnon'e v¡as

lini¿Ðd to 2 pounds atraaf¡re applied prs-ên,Brg€ncoô l,trhore thl"s pat-s r,ras

supplementec j.n 2 succossfve corn crops by uso of z pounds l¡ofore¡

ploughing, :(6, pound.s in:tata])srboth,oå.t,s'p.rid"a1fe,lfa çere firju:,orl,, Ths

usa of eå{:hor$ pounCs pne;omorgeÍÌct,tr'4 ¡rounds:befers plougþång go.v*'in=

Jury to aJ-fle.l$a and eats after ,onl¡r a sf-ngl-e applicatf.onn

Frank (1966) reportod on atc"a¿1ns resÍcluos and thoir effect on sub-

soquent sug€.r baot, eropso iÏo found that danage to beets and. lose of

yield Ìnas eürrelated with 'bho tlmo, tho rate¡ and the methcd of appllea-

tlon, as l¡alL as tho tJ-Lme of ploughlng botrs.aon tho eorn and suger beat

.crop' Pre-omorgonce atraøine at l.J pounds causecl no ínjury, but 2

pounds caused appreeíablo d.amagoo Ploughing in autunur redueed pr,:-

€nergenco damago, but did not affect post-crnergellee t:"oatnontsn l.Jlth

post-êmÐrgence banding, tbero was daraa.ge at 2 pounds, but not at 1.5

pound.s/acron ÞJhon bsots trtïe the second. crop aftar atrazj.no treatraont,

injurly Þrâs coÌ,tre1åtod ¡.i1th rato aLon.g. Âfter Z suceosslve yoars of

atr¿zlne, damago rosul-tsd. even frorü 1"5 pounds bandod." Granular for_

nmletions porsisted longor than r,¡ettable por+dorsu
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Soils rrith high o:rgani.e niatter s¡1¡ì./or hlgh eLay co¡rteirt tsnd to

edscrb atraztneo l{cGleirror"y and Sh-fe (fg66) eho:;ocL that, aclsor,'ptÍon of

atrauine on soÍl inci-eesad as pll decraasede but that adsorptlon ir'as

effectsd only sltghtly by teinpr::etru',e s,r¡C co¡resntratlon" Desor.ptfon

of atrazfnê E'rås greater rrlth lncroaoing fu:nperature and pll" .ô.dsorptlon

was rev€rslblo and desorption r,¡es noarly coqploflo" Adsor"ption orr the

huutc aeÍd ínereaaed as teaperature i:rereased and p.{ decroased" Thoy

found littlc d,:sorption of atrazine froni the hurnie acldu

Blrk and RoarÌhouse (fg61t) shoræd that et the end of the first
gr"oiøing *soason 9ú oî tho restctual atrasino r.r.âs preeont ln the 0*2 lneh

la¡nor. Courssn (1965) i-ndleetecl. tlret nost, a'L¿asinÊ r"e¡;fduoe not"{i cot1-

centrated in the top 6 lnchos of soi-l fur the fl-rst 3'oa.r and. r,¡er+ at non-

phytotoxic levels the follor.drry yearn He suggosteC that be.nding tÌ:e

chonieal- as rr'ell as uslng prrlpor erop rotatíons rnay gfve less restdue.l-

danago"

Shlmebukuro and T,lnck (fggZ) four¡d tJrEt, oats w'e!.€ espû!cåa3-1y son-

sitivo to atro,¡iino regiid-uo dame.gon Thís scnsiti'rity aeeou-rrts for tho

uss of oets as a bfoe.ssey plent fer a'Lraslrre rosiduos"

Atrazina 1n Cerrìrir:stion rrlth Othar Hsrrl¡lcial.es

Atrazåne has fr*quon{:Ly besn eoilbii:ed. r,rlbh ot}:e¡ c}ro¡alcals ln en

attem¡rt to echirlvs e broader speotrurn of r¡aed control at, 1o¿,¡ raLos of

atrazlne a.s ¡+o1.1 as to t-odu.ee residu.e pnobloinso

Triplett (L966) lndicer:úcl thst no o¡r.* chø¡¡lcal wa-s satisfactory

for al-l ¡ioods 1n corn, thus ¡ktking combtnatÍons nßessssrxr¡ tho pertl--

cular co¡lblnation dopenCing upon the ¡rsod gro:+th 1;r ths cÌ'epo Ho con-

bined atrarlne vnt]n 214*0, anitrolou píeloramo pa.raquatn diear:-fua, end.



dalapon, ther:eby achieving broaeior co¡:trol"

colby and Fiarris (rç66) obtaínod good ureoc contr"ol l"¡J_th a com-

binstfe¡r of at¡.azine and pronstrS,rro"



Fleld trials were conduetod 1n L958 and 19(19 at the Glenloe Re-

soareh Far,ne Faerrli;y of âgrieu3.ture, Univer"slty of Msnitoba (Glenlc"c)

and at. tlze Elm River. R,asearch Farm noar" Port*ge la Pral-ríe (Por.'Laga)"

Tbe cor.n h¡rbt"5.d, Merrden 6?r rì"ìe.s s6ed6d tn both Lccatíc¡rs in L$68

and at Por.tage in 1p69" Northrup Kirrg Slrl2 tras seedocl- e.t Glen1es J.rr

1969, the eorn wes ple,rrted at, an avorego d.epth of 1-2 ilrches ancl et

a popul,ation of 20e000 to 2&u000 plants/aer.ou

The ehonicsrls applled in L96B 1n bour loeations aro llstsd Ín
Tablo 1" 413. appl-leatlons r'roee post-oríorgoneee

Ifs'uÌrods and }feterl.aLs

Tablo 1" ^Applieatlons et Gl-e¡rlee and Porbage (t9óg)"

Eerùlelda

Atrazirro

¿ltrazir:e

i.trazíno
Atrezi-ne

Âtrar,lns +

Atraaine +

Atrazine +

Atraø{no +
.Àtrazino ,r

.Atraøíno +

Åtraaine +
.Atraalno +

Âtraaåne +
lltrazino +
rttrauine +

.Atrazine *

L0

Buctrll !l
Buctril M

Buc*,r1l 14

Bnetril H

l,ÍtP¡l

}æPA

IltPfi

}CPA

Banrel- l
Banvo1 J

Bsnvol J
Banvel J

0

å
2

I
¿

0

+¿

L

2

0

J.
2

1

2

0
7
5

1_

2

Rate

(t*eedy check)

pound

pound

pounds

(l'leedy check)

pound + $- pound

pcund + f pound,

pounds + f pouitd

(lleedy chøck)

ponnd + f pound

pouud -r f pcund.

pounds + {- pound

(l{eody cheek)

pouncl + J¿ pouncl

pou-nd + $ pound

pounds + $ pound



Tho e4perlmsntar dosign lrås ê r'edlfiod ccriplst"s bLeek usÍng 4r

bloclce anC B rep1ieatlons (Figur.o 1)"

Figuro I' Diagre.ra of 2 r-.ep1"J-cp.tiane usod fn l!óg choaitcal tríelsl,

Átrezlne(/r)2 A+tícp¿I

chz *

A + Buetril M

\urtra¡.s 1n p3.ots r"¡fer to peuncls of atraøine"
2.4 refeys to atrazina ar¡cl Ch to ueocly chereks,

3, + Bfctrfl fi

ch

ch

.A + Banvel J

fn l-969, t'ho o4per'Íno¡rtsl cleslgn ";râs I randcmluod coraplete bLoelc

rtlt'h 4 roplleations" Table 2 lSsts irost{lronts i¡r t¡ot}r l-ocsti.ons, gre

last, J of l¡hích r.¡ero not appliod at portego"

All chor¿ieal"s rEoro tsnl(-nfu;sd at the slî;e at a totaL spray voLwiro

of L) galJ-ons/aero' .A' bleycle--o-ìree1 spre,yer l¡as trsed 1n all trisls vl.th
a pl'erssurs of 35 pouncls/square inch, Ifoctifíed corn oftr- (pr"odirct of Shs1L

Canacla) uas applied at 1.5 gall-orrs/acro ín aLL post:energanco etrasino
trsatrnsntsn Table 2 of t'he appendix ind.leatos wlnd spoed end clfseetion

1n each exporÍrnei:t" cor'n hoight r¿t, tfuo af past-onorg@ncr spraySng :ras

3-5 inehss pirrlle ¡;eods rauged frcrn 0-l lnshes"

1'2

11

ch

ch -r-

.ß. + Banvel J

Å + l.cPA

ch

chå.

A

ch



Teblo 2" d.ppllcatlo¡rs at G]-enlee en'J Portace (tg69)1"

Treatnia¡rt

Atraø1na

Atr"asir:o

.ê.traøine

Ât¡rasíno

Sutan

Suten

Atreaino + Sut^aÌ1

Iondax

Iond.a¡r

Atr.ezÍno * Pr.emetr¡mo

Llnuron

Âtraø1ns f llrruron

Atraul-np + LJ.nuron

Banvel" D

.Atraalns + Banvel D

I.a'sso

I*rsso

!.trazfno +- Lssso

Rer¡rod

Rar¡:¡od

.ê,traøina + Remrocl

Þtresded ehock

ÎJeedy cheek

2 pounds

1 pound

2 pcunds

1 pound

3"3 pints
lE.5 pints

L pouncl + 3,3 pi-nts

7o5 pounds actu.el

10 pounds aetu,el

Lpound*lpound

l.J p'ounds

Lpound+lpound

1- pound + 1"5 pound.s

loJ pou:rcls

1 pound + 0"5 pou:rcls

2 peunds

J pcunds

lpound+2pcurids

4 pounds

6 nounds

tt*ï +Jpounds

Rate Appl"Leatlon

Pre-aritergo

Pre*aä1,*rga

Post-sI:torge

Post-oiïûrge

Pre-plant

p¡.s*plnn.b

Pro-p3.ant

Pro-euer'ge

Pre-cmerrge,

Pra-eieoi"go

Pro-onrerÁia'

Pt e*rlr¿.¡rgo

Fro-anorge

Pre-en,orgo

Pre-*mergø

Pre-omerge

Pre-eii:orgs

Pre-en:ergo

Fre-on,ergo

Pre*omergo

Pre:eriorge

Â-?;ii p::o-Il

A-l:t p:t='-E

A-2# posi-n

¿*gft pe,st_E

Sutan-J.J pints

Sut*.n-4"5 pirrts

.A + Suter,n-J"J plnts
Lc::clax-/"ÍÍ'

Ler:.:lex-10#

Â + Pro::üetr.¡nis-1#

l¡ar¿UFûTì-J3rf

A +" LÍnu¡'on-l#

Â + LLnuror¡-l,5#

Benvol D-O"r#

^{ -¡ REnv+l D-0"5#

tesso-?#

Lesso-l/è

L + tseso-2#

Ranr.orì-4¿['

Rare:led-6#

.å. -r Re.nrod-}.F

?tre¡eded choclc

ltreocly chr¡ck

Ban..¡el D^1#

Â ,, Benvol 3^0"5#

Ba¡:vel D*0.5# +
P,ali:"od-]f

.A:llotr¡rra-1#

Ant't:"3tre-2f

1?-

Code

Banvol D

Atra¿lno

Banvel D

Araatr3-ne

Âmetr¡nre

+

+

Banvel J
Ranrod

lchemieal 
namso

1 pound

1 poui:d + 0.5

0"J pounds + 3

I pound

2 pourzCs

Pro-enarge

pounds Pro-ctäorgo

poi-':cds Pre-ornorge

Pre-cmargo

Pre-aaerge

1¡r Tablo L of erppendi;c"



Vlsual obsorvatåo¡:s ef the effeet, of the ehsnfcals wer6 ¡nacla"

Theso !.rÐrÐ Ì'a.tsd on a 0-10 sca].o, 0 belng no contrc,l. e,ncl J-0 re,p:csentfr:g

cor,rpl-oto kiLl" *

Hervesting eonsisf:od of u'aig.hir:g fresh rcaterie.l cut fre;,r,1 o 6CI

squû.r€ foot area 1n 19ó8 er:d froin e 120 squeïr foot erea fn L969. Rs*

presentativo samplos fron eech plot Tìrçro ts.kon for dry niat'ber anal.3,sisu

The sofJ- at t'ho GlonLea sl-t-s had e ?Afr clay fractåe,n ¡rnd 2,J$ ovgetnie

natter whila si¡riLsr figu::os for. the Porèe.go l-oeetfon were l+$ o.¡d. J"$
rospectively"

4ra*Lyels-€S__9s:3+

0n1y difforene@s slgnifieent st fina Jfi lcvof of probabi1-{.'t¡r ¡;are

considarod meaningful in a1-L e:çerfuient,s"

E:æg*ægtJ" ¡\trezino alena a¡:d in eo;lbinat3.o¡t Irj.th I'itPi., Buea;ríl l{,

and Benvol 3 fer rreed e€,ntrol in corn at. GLrenLee* (f96g)"

The corn ræ.s planted on Ma.y 2& ancl fertiliøer ìtrês sicLs-Ìrar:docl ef,

a rato of ?5 pourrds l-1-,;,8-0 atñ. LJ6 pounds 33"5:e-O!ßet\a aã üio corn

llas emorgingo

ìt

Ueeds pr"esent at tho

1) u1ld musêard

2) Red-root pigwesrl

Ð tJild buek.¡heat

t+) Groat ragaood

5) Barn¡m:.cl gr'åss

6) llild o¿ts

slùe ineludod¡

nFoll-** 
deseråption of vísual ratings givøn ån Table 2L øf rTppendåx,

Slnir¡is sr-r.ensís L.

4Ësåqn$lls gg-lsg$szu. t.

B*gsp*"us gs#åru' L"

As'Þ3:os;s L41{åqå t,

Egblgggþl-ç.a gffi$:'lfå (L. ) B'.,eui'o

Av-gpa {å.@ t,



vísr.raL ratings of r¡eed control r¡are n.gdo on Âugust 7 enJ tz"

Corn stovô3 rras har"vested on Septeri:b€rr fl_.

E¡pc-q3IlgJ,!-:In A.traøine elone e.nd Ín ca¡nbination r.¡1th l,CFÄu Bu-ctæfl H,

anrl. Bs,nvoL 3 for rn'eod. controL ln eorn at prra"Lago (fg6g)"

Due to cu-tsvona destructi-cn of en earlier cyop, Gor?r ï.,r$.s seod-sd on

Juno l8n ths fertllialng progr¿ìrfl cor:sJ-sted of broar-ieastlng 100 pounds

33.5-C-C befot'e se'sding and sidsbanding 200 pound s 2J*2J-0 sútb the soðd"

!treeCs presont in tho ,eïee. oceilpÍed by tì'lis e:qrorr¡*ant inelu¿tect ths

foll-or'$ngr

r) Red-i"oor pigvaed 4qis"¡:.ea1bçg. gekgnÅî?.qg. r"

2) I,IiLd. buck",,¡ìioat

il Larnbsqun:"tors

tå) I'fiLd r,iustarcl

5) Stinlayeed

6) Grean fo;rbs.il

?) Barrryarcl grass

Vlsue1 ratS-ngs of sosct contr"ol r.rsro ÍÉde on J occaslonsr July ZZ,

Augu.st /, e'nd Âug'ust 22" Corti forage yras hayvestecl on Soptenber 12"

1l+

Pol}-goi:um conr¡oknr-3¡rs T,.

ChenoBodíuur alTrrua L^
-@

Þår¡,:pis arl'*niri s L,

îhlesril arvêns.s L^Þ:--5tu-

gg3*@ ]Ëg:fulJ'å (L, ) Beauv"

Ep"*g:{,s:&*$Iu Attaztne a¡rd o'¿lror chcmleals alono encl ln
for used control in cor-n at Glenle¡ a, (196g) 

"

Sooding dato of tbe eor"n lñrÊ ltay Z? o Z d*ys after tho

ineoryorated SuÈen treat-Eents ÌÞro a¡:p]-iocì" No fortilizer
ln this tost s.rea.

Predouúnent v¡s¿-ds prosent vsre¡

ncþ_Ðgirþe #*íjerul (L, ) Beauv"

combinatlon

p:"e:plant

uas applåod



v
1) !tritd ser,s $ge:A ßþ L"

2) llil-d raustsrd - åip:åg gry.gryåå L"

3) Green forbail êel+.f3e glq&gg (L. ) Beauv

¿t) Baniyar{ sress EeLiågeþÅq* gq"r5fæ}åå (L. ) Be*uv"

Observations of tlie folloi./rirg rroods Frore also mado ¡

j) Larnbsquo.rters þgrygÈLq gfu L"

6) Red goossfoot gÞe¡gegeågg r,"rþU!.¡_ L"

?) Oal<-leaved goosefoot - Ctt"u¿qæÈgg gþÆSe L"

8) Hercp nettlo gpJ-*gJ4Ê_¿F_ 3g!¿:.qþå3 L.

9) h-ostr"at¡a ptr gi+oed åegf*IÈbu.Ê. gïF^ogæFg L"

10) Red-root pig"r'r.ead 4gery¡& _q.êlgo€.Lpï-rqg L"

It) Wild buela.rhoat, peåfg.?å'2g **Fgql-:t¿Igå T,"

12) Namow*leaved d.ock Ruure4_ Fg&-qån!lå lnÍoåsno

13) Tol1.o.r,¡ marsh cross lgjSpgg jSl3ßryå (Oo.der) Borbas

Visusl obser"rations of $read csntrol raore made on July L? and "ê,ugust

L1u Corn plant heights r*erè rêcord.ed on -Àugust 26. Prlor" to har-rostfng,

the nrr¡rbsr of ears/p1ant a.ncÌ tboir langths wû?.e roc,sr.dod (Appentlfue-

Tabi-e 3),

the corn stovar ¡e*s h.ar.lrosteC on Septanrbor 1l ancl 1?,

bg#S--I[o .Atra.zlno and other cltoriicals alono an¿Ì. ín combinatåon

for soed controL in eor¡r at Portage (1.969)"

Corn ¡les soedod on l4ay 2Bn Fe¡'tíIiaCIp rr¿s sldobe.nd€rd at a rate of

2J0 pounds Z3-ZTC| acrs"

tho prodo¡ringnù r.¡aods pl.e,sent Ì¡'B:.ê!



L) Tame musÈsr:d

2) ÏItld oats

Ð Gr.eon foxtaiL

Tho folloi.i'lng i,i*eds

¿+) Wll-cl nuste.rd

5) La:nbsquarters

6) Red-¡oot pigi,rood

?) uild buclc.¡haat

!ånæi¿ .al-þ.a L"

&*s {s3sa L,

-seþg*þ r.¿¡-+{r-g (L" ) E-'.au"ro

nare al"so rro,led¡

Corn pLant treights r;ure

hawsst a record r¡¿s made of

(Appendi:.,-1¿b1e 4)"

Harvestlng date for the

SåsÊpåå ss*stås L"

9þgemÀM -qLbg L"

@ï#hsê se!e.p-î}s¡l¿t, i"

P-qlrrurug gg@.*I.å 1,"

recorrlerd on August 26o 0n* woek prlor to

tÌ¡e nr¡'nÌ¡ar of oars/pkin'i; ¿:;;-ì thoir ler:gt"hs

Egegjæg.b_y.o Gr'ûsnl¡ousa bioes-say for atr¿zfns roslcluç:;u

So11 sanples were t¡rk*n from tho Portage site en "$'^rp*â¡rbcr 18, 1969e

at J derpthsr 0-2 inches, 24 ínehos, end- 4*5 ínehrs" rh* J treat¡nants

represented r.roro:

1) Hand--:¡eeded chocku

2) Atrazine at 1 pcunC/acre post-eä:orgsneÐ mith o11 (.{-1# post*E)"

3) .Àtr.aøÍne at 2 pound.s/ae:-a pesù-ornorgene.e ç'j-th oil- (A-A# post-E),

The so1l lras ck'íed aL J5aC îox ?2 hourso

Tho e4peniitrent r*¡s sst up 1n tho greonhouse Ín a cornpi,oteLy renclorn

desÍgno Plastic pots r*er"o fi-L1ed to a depth of J 3-ncho*" erj-th soll fron

the l"aspectlvo plots" Fffteen seods of Ee:rnçn os¡ts rle:",3 seodecl J¡ eaeh

Potu Fol,s ç'ers lratsrad r;"Ì¡o¡:ovtår sc¡1l dicplayod a er¿eliod s.ut'faee" Fo4r

replicatlons r¡srõ usod" Llght intanslty vras lto foot--car,d1es, the

!6

eorn stov@r $Eõ Sopter,rber' -i.}n



tomperaturo ranged

usodu

Ân e>"rÀmiì:¿tion

Tire oat plants

wðre pecordodo

f¡.sn 689F 1;a ?i/GF, and a 16-hou-r 13gh1r por{.o'j lra.s

Eëp-q3*SgnÞ_!U" Growbh chanbsr biooer::.ay for at:rasino resldues"

this eapos'Ínont was set up 1n e gro:rth cbemberu Tho clostgn Ìiås

the ss.mo as fn E4periment Vu låght, lntonsltyo ho:;ovor¡ .'râ.s 2J00 foot;-

eencllee ín tliis 3-oeationo end tho te;uperatrrr:e r.r.ig*cl f¡-orr éooF ctcain¿;

tha ntght to ?0o¿r dnring the day" The Ltght porJ.oå ¡,¡ss 16 hours/eìay"

An exeftinnùíon of oat, pI-ants ç:es n¡e.cl.s J ræol<s ¿lfi;an soscrlrl;g,

the oat ptr-ants rr"Br€ h&ai¡estod lå r.¡oeks aft,er seorlfu:g e.rid cì.ry l.ralghts

were recordodn

of oet p1,:nts tv'e.s nsdÐ J rr,raks a.ftor soadÍ_ngu

lroro harvostod þ ¡¡eelrs aft,¡r s*edlrrg a.r:,1 ds"f r-roights

hg#Eg!..j/II" Grotrth ehamber bíoassay for atrazÍne resfdues in'n1:..ed

soi.l"s and atrazfu:+-diluted soilsu

Tho sc¿ae gr"owt'Ïr cha*¡nlier and conCitions rrì$t€ u.sêcL as in ExporÍmont

vr.

t?

Tne foLlol'ring troatruants pere este,bl"Íshed r

1) 0-6 furch eheck (Ch:6'n)" Þ,1uo.l r,roights fro¡a all J Lcv*1s

(0-z*, 24", and ,+-6") rioro ussd."

2) Tntensivo culÈivatlon (ni:ctng) to 6-inch dopth; again equ-al

welghts of sofl fro¡: a]l J lsverls r+sre usodo

a) Atreø1ne - 1 pound (Â1-6"*C uhelo C is "cu1t:ivatecl")"

b) Atrszins - 2 pounds (A?*6"-c)"



3) Treated ancl untreatsd soil rras nrixecì. in a r¡z ratio to 6

lnehes to si¡ulate bsnding"

a) Âtraøíne - 3" pound ("dl--6"-g wher"s B is 'bended")"

b) Atraaíno - 2 poun.Js (/12*6,'-8)"

Ths rorosÍnfng 4 groups of troat¡.ionts i¡rvolved uslng soíl fro¡r suc-

eessívoLy lesser depths than tlre fj-rst J groups of tr.eat¡ien-ùs, thuo såmu-

latlng shs.lLow ffeld t11lage.

t&) 0-þ fnch overal-l applicatfori"

a) Atreøino - 1 pound (hl-4."+)"

b) Atra¿ino - 2 pounds (ÂZ-dr',-c)"

5) 0-4 1¡teh dopthu 1s2 nld"ng of treatscl anci. untroetecl eo:lln

a) Atr¿ø1ne - I pour:d (.t1"-l*',-B)o

. b) Âtrazino - 2 pounds (.,12-4"-8).

6) 0-2 lneh ovoral^L epplieetf_on"

a) Atr.azlr¡s - 1- pound (Â1-4,,-c)"

b) Atraaine - 2 pounds (ÂZ-?"-C)"

?) 0*2 lneh dapth, l.¡2 nlx1ng of treeteC and. untreaf;ecl sol1"

a) Atraøino - 1 pound (Â1-2"-B)c

b) Atrazino - 2 pounds (^Z*Z"-n)"

Four repllce,tio¡rs of pots +;e,ro ss't; up in a eonpletel¡r randoia dosigno

Tho oat plants wer"e agaln exfürinod at the 3-r+oek stagen Frosh

weights Ëore taksn 4 rveoks e.fter soeding ancl dry trofght,s +¡oro doter*

r'¡-ined.

1B



E¡ipgåig€'f&Jo .Atr¿ølrrs alone and ín co¡nbination with l{CPAe Buctril Mu

ancl Banvel J for r:-socl eon'trol 1n co¡'n et Glonlea (196S),

V1snel obsor¡¡e.tions of the dogree of wsed eontrol for both broed-

le¿f aird gyåssy r'roeds era givoit in lable J"

lab1e 3. Dogreo of ¡seed control ín 1968 GLenloa trlal"

Rssul"ts enC Diseussfon

Trsatrnent

Atrazina

.Atrazino +
Buctytl- M

0

-l
2

1

(,

(cheek)

Broadloaf
tÌeeds

19

Atrazino +
rCPJI

0

¿
2

L

2

0

0"5

3.0

6,5

0

8.0

9,0

9,5

0

5.5

7,5

9"0

0

7,5

8r5

o<

Grassy
Ïfeeds

Âtrazine
BenvoL

0

1q

I
2

0

0

L.0

3.5

0

1,0

2nO

6"0

0

0

lr5
L,r"j

0

L.5

3,5

4.5

+

3 0

1
2

1

2





Tli*1'_ï1ï' l-1.. "llÏl il_ïïily'_1 .-ï - 
Tii .

* =* Jse+þEst----*Block Pounås of -¡Ltrasine

i.traai-ne

Atrazine +
Buetrll M

0

1
2

I

Fresh 'tlotghts
(tons/aero)

2

0

1
2

L

2

0

3-
2

1

2

0

.L
2

i.

2

Atraulno +
}CPÂ

6"81

g"3r

LT"77

ftþ,77

7"29

SuBo

11"02

L¿|"Bo

7.22

lL,60

t2"36

l4,Qg

7"86

12"18

13"1¿i'

14.;50

Dry hlolghil
(tens/acro )

2T

Atrazi.ns *
BanveL J

1"¿rg

l,gg

2,24

2,71r

1."21

1,75

2"16

2"gr

l_"&a

2,18

2"37

2"89

!,32

2"?Ð

2"LtB

2050

St¿tistieal analysÐs Ì¡Ð3'Ê

and dry welgi:t, ¡rleldsn ResuLts

Tablos 6-9 of the appendix"

perfor.ned on

of ar:alys1.s

the basÍs of both f¡ssÌr

of vezlenes ars shorilr 1n



No diJfereneÊs oeeur' ìrett¡sen trç.atments r¡-ith oquivaS.ent atraaine

contoi:t; iueu the l-pound atrazine t¡oeatment díd not, differ ln stoi'or

¡rield- fron the l-pounå ertrazine co:rrbina'cions r¡lth l'ilP¡"e Buetril I'1, and

BanveS- Jn A1thougir sorio d-iffererleos ín r-¡oed con'ûrol were evídent, this

observati-oil T,râs not further subst"antiated by eorresponùing ¡nield di-ffe,-

T@ILCOSo

Weed density a-b this Loeation r+as hi.gh â.s sËen i¡ Pl,srtos 1 aad 2"

Incroasing the rate of atrazíno gåve increaesd stovor yield (faUto 5),

Tabl-e 5" lfsan toms.go frcsh u,slght/acra, Glen]-es - 1g681.

Troa'l.ne¡rt Bloek

Weody Cheeks

Atraaine - $

Âtreøino - L

AtraøÍne * 2

pound

pound

pounds

22

lg5fi 
"or,tidenca 

lluits,
Á.lthough the clesS-gn of tr\s erperirnent did not alloi.¡ for st¿tis-

tÍcal cora¡rarlons bertr.reen treateents in one particular blocke Tab3-e J

indieatos a trend of increasing yio3"rls rli'bh Ínereaslng ratos of atra-

zlno regardloss of r¡bich che:nlcal, if any, 1s edded,

Frosh lleíght

7"30 + 1.31

10.4.7 t 1"49

72"07 t L,4o

llþ.51+ + 1"0þ

ÞSæIL.go Atrazi:ro elono and in conbination n-ith l'CPAs Buetrll È1,

and Bani'el J for r'ieod cont¡oI ín corn at, Portege (f9øS)"

V1sual obsEr-':e.tlons of the degree of r'.eed controL are glvon 1n

Table 6"



:ïii" :.ï: : t:a:::=:'5ïi-:i:'::
-.=*-__J-teet:t*çSl.¿_=*--=*Block Pou¡rds of AtrÀ-øîno

Âtrazins

.Atrazine +
Buctrll M

0

3.
2

1

2

0

I
2

1

2

0

1
z

1

2

0

I
2

I

2

Âtrazine +
¡trPÂ

B¡oadl-eerf
trtleeds

0

3"7

6"3

8"0

0

6"0

8"3

9.0

0

6"3

7,7

9,3

0

8o0

9,7

10.o

.)

.AtrasÍno +
Banvel 3

Grassy
ïrteede

0

l_"3

3"3

6,0

0

3"3

5'?

7.0

0

l!17

6"3

8"3

0

¿þ.7

5"7

7"3

tr'eir to good control of grassy r¡"¿ed.s

highest atraøino rate in conbitra.ticn slth
the other hand, good. control of b:.oadlop,f

r¡as obt¿¿i.ned c::iy rçj.th tho

th* J adcl.od. ch¡¡nca1s, On

¡¡.oeds was obtai¡:ed_ rrlth all



cofirbJ.netlons a'u the 1- ar:C ZnrounC ratos of atraztne e as r'iel^l &s lrith

tho combir'ation of Banvel 3 and i-*pound at¡'azitteu

Plates 3-5 i-llusbrato dogree of l¡eed contvoL and condÍtl-on of corn

in a repr.asent¿tive group of tc'aatslçt¡tso Barrvc.l plu,s 2 pauiCrs atraø1na

(pl¿te 3) sjroas exeellent wcod eontrol, but cor¡r ås sc::¿a¡rhat' str"rntod.

as eompåred to the ueedy cheek (ptato Ål) tdrere cos:n is talI and. healthy

despfte r.¡sed coveÌ" Atrazjne alono et t'he Z-¡lounC rate (Plate 5) shows

good broaCl-oaf controlo but gvosrr foxtaÍ1 has ¡rot been elfuiirrat-ed"

Throughou-t the flìlìmtere much of tl¡o corn j-n t,hs coinbinatíoit tr¡*at-

ments sho;vecl chenrlcEr.]. inJur-y 1n the for¡,r of onlon leages (Pl"s¿s 6)" The

eorn in {:he atrazÍne tr"eatments ap¡roarod heaJ-tirler" cìasplt'e rnueh h'}ghor

ls,a.ad d.ensltJ.esu Cor"n stalks p¡eno genorally thiehore iÌ:e pi3-a.nts $aro

tallere rilore tllloredn and a d.arker. gz"€en than in the cornblnatio¡r treat-

montso By seeson errd, hor"ovorr Lho corn in t}:o eorn'binatio.l: tuoatr¡onts

did not differ in heigþt fro:n that in the plots traated rs'ith atr"aøino

aloireo Corn at seåscR er/¿ variod onþ froin Jo75 \o 6,33 tea{ ln hoight,,

Stovex. 1'1ø1ds over tho B repllcatlons are rocoi"ded- in Îs.ble ?o

Dr3'r*atte¡ Ís l-istod i¡ Table 10 of tho ap¡rondlr:"

Ana3-ysls of varlance for bouh fr"asl: and dr¡i welgirts are glven in

Tablos 1L-13 of the apperid.ixo Tho onþ ecaparisons nsdo +:ero those bo-

ttr.sen treatments i.rit^h a gíven constent rata of a'¿r¿zina,

No yioLd i¡c:'::eass ç¡as obtsined by acì.cli.ng Buctril M? liCFA, or Banvol

3 fo * pouncl etraø1roo At tbo I*pet'.ncl rate alJ. J aclded cl¡e¡uienls ro-

ducad dry mat'ber pi'oductic'n¡ but only Ban''.'-el I l"oduceC tho i':ash weigh'e.

corrrpered to atrazina elonon At, tha 2-pound atr¡ralne rate, lËPAn and

2t+





?able 7" 4,verago corin stovor yields at porte,ge - 1968"

Tro¡i'l.morrt
%æ.¿-'@Bloelc PounCs of Ãtl"ã-zlne

Atrazfr:e

Atrazins +
BuetrlL M

0

å
2

I
2

Fresh l'Ieights
(tons/acre)

Atraølne +"

MCPA

0

-t2

1

2

72"53

W'25

L5,3t+

U+.St+

Ll,55

w.50

12.90

13"67

12.12

w"/+

Jz"l+7

11"31

13,23

11"71

12"01

L0"90

Dry Weigìrts
(tons/aero)

?6

Âtrazi,ns +
BanvoL J

0

-!2

1

2

1"87

2^A7

2,5t+

T.82

L,65

1.83

1"86

1.90

a"g7

l,69

l,g7

1.50

2,05

1"59

1"80

1"40

Banvel 3 rsduced fresh arrd dry netter prcdu*tion,

The follorring ta"b1e shor¡s the riean toi:iiege of fresh wolght/acre

for each of the treat¡ront, bl-oeks,

0

I
2

1

4



Tablo Bu I'feen toTutsge fresir æight/acr"o, Portæ.ge - 1968"

Treatmont Bloek

ï,Ioedy Checks

Atr"azine - å pound

Atrazlna - 1 pound

Atr.azino - 2 pounds

Tho desfgn of tho eaperinont did. not altrow fot s-t;â'cåstieal co-mparl*

sons botr¡aen troetrns¡rts in any particu.lar block. Table B in<lieatos llo

ineroasing yields lrith íncreasing ratos of etrazj:¡o".

I'Ieed populatíons at tho Port-ago location t¡ero consídorobS-y J-oirar

than at tho Glenlea sÍtou This fact meyo 5-n par4, account fer the h:igh

stovor yieLds of the weedy check pl-otso Throughout the suffinrrpg tho eoyn

hav5.ng received tire troatp:s:rts íneluding the 3 ehonicals acldçd. to atra-

øfna sho:sod slgnc of inju:y in the foem of stu:rtgd. plante es ¡vo3ll as

eur3-ed, and onlon leaves, These ínju:y .s¡ærptoms may havo been cj.ue .bo

the rraLativoly Late applieation of tl:e herbicj.dos (Þ wooks aftor
seedfug)n Tho eorn may have been too talJ." This delay of one ertra

¡¿eok nes necossit¡¡ted by the lats energencs of tho v¡eods" If the eorn

in tirese treatnonts had not baen inj"ured, i.t may have cau.ght and by*

passed the eorn st¿rrd ín the ri.oÍ,d-y ehsclcs" Even as it, rras, by the e::d

of the season s¡nal-l- slze diffeïoue€,s r¡ere evldoät bat:;esn cgrn in tlio
various troatruents"

Fresh lieight

72"36

w"30

13"18

L2"6A

27



28

Eãræå*JII" Âtrauins and other chomlceLs sLone and in combination

.for r¡sed contr"ol in corn a'b GlenLea - 1!,6).

Visual obse$¡atlons of tho dogroo of r.¡oncl coni;rol end eo:*n holgh.is

rosul-ting froru t:hø panticular chairrj-ae.I or coinblnatio¡r of chsrnicals ussd

ln this locatíon aro shor'm ln Tablo !" Exarninsùtion rsveeLs that r..dthín

one r'¡sed species colu¡irn tharo are varyÍng ciegreos of eontrol by any one

particular treatrnotrtu For example, Ramr"od at 6 pounds/acro An¡¿-,red.-'ra'be3-y

follo¡¡s Banvel D in the ovorall listi-ngs. Hor+evere v¡hile Banvo.l D shoç¡s

satisfactorxr contro] of wild ruusterrJ-, Ranrod shons nsgl"tgilrk¿ control

of the saruo speeiosn Ât' tho sa¡ils tj-rns, Banvel D displays poot con'orol-

of gr"eon forLe.il and barnyard gress (n. grass) whíle Rar¡rod slio'r,rs good

eontrol of these partícuiar gr¿xsisy speefes"

Tho lreody check (plate ?) rias sever-oþ infested witb ç¡eecìs" fire

comblna'bion of at:"aøino arrd Lasso (pt*te B) gave poor woed. control, but

stover yields rernslnsd high" Pl-atae t and 10 roprosont control aehleved

lrith 2 pounds atrazlno, pro- and post-oinorgênesr respectiveJ-y. plates

l-l- and L2 shotr 2 treatr¡rent collbinetions gir,Éng gocd coirtr,pl of r¡eodso

Mean stoner ¡rlo3-d.s êr€ rÕcor,i.ed in Tablo 10" Table 1ll, of tho appen-

dix records dry matter contents.

ïn general, tåere eppeaps to ba a dogreo of eorrelation batwoen

rlslble rseed control and helght of corn p3*nts ¡rith rasulting sÈovor

yieLds, althougli sono unpredictablo results oecurr€'d as welJ.u For" o:runpla,

t¡hlLe çrsed control- sith 2 pounds post-arnargenco st"raulno r"ya.s second. only

t¡ the hand-r¡oodod ehoek in r.¡oed con'c:.ùl, fresh r':uigh'b of this sa.r¡¡e treaÈ-

nent, *,.as only fiJth i.n final stover F.e1d" 0n the other liand, tho eom-

bination of atrazine and Lasso r¡as'r;'l¡elfth j.n control ra'r;ings, yet this



labLo $. Dogr.ee of r'¡a,eC

îreatmo¡it

Woeded cheek l-O"O

A-2# posè-n 10"0

A + Sutan-J"J pintr 9,0

A-2-# pre-E ?.5
Â + lfnuron-l"fÉ 8"0

A-1# post-E ?,o
.ô. + tinuron-I# 4"0

Â + P¡"e¡lotr'¡rrio*L# 5.A

^A + Banvsl 3-0,5# 5"0

Ll-nuron-1"5# &.0

A + Lasso-Z# 5"5

Ben-Y"el D-1"# 3,0

Ranr"ed-6# 5.0

I.ondex-?.5# 3,0

Banvel D*0"5#' + Ramr-od-J# 2"5

lp.sso-Z# 3"0

Rauirod*4# 2.0

A + Rar*rod:3xß 3,0

Iondax-L0# 1.0

Iasso-3# 2"Q

.À-1# pre-E 2oO

Ârootr¡mo-ZS I"5
Benvel D*0"5+ 100

Suten-þ"5 pånts 2,0

Suten-l"J plnts 1"5
Ämetryne-l# O

?r'eedy ct¡eek 0
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_:::'* ::: :: :ï-:: ï, ::3::ïi ::?3
lJtLd ldlld Foxt"sil + Moan Corr Hei..ght
Osta lfustsrd B. grilss Others Ccntrol (in feet)

10" o

10.0

1o"o

9,5

9"5

9"0

8"5

5"5

7"0

7"0

5.0

7"0

2n0

3.0

2"0

llo o

,s.0

It" 0

l*oo

2,5

4"0

2"0

&o0

1.0

0

0

0

10" 0

9"0

7,0

7.0

7"0

3"0

7"0

6,0

3"0

7"O

7,0

3.0

9.5

7"0

6,5

5.0

7"0

3"0

5'o
2,5

2"0

4uo

lu0

1u0

In0
0

0

10"0

l_0.0

8"0

8,0

7"0

8"0

7.0

7.0

Bu0

5"0

tþ" s

5"5

2o0

4"0

5rA

3.0

100

3,5

2,O

4"5

2o0

2u5

3"5

0

0

0

0

10.00

9 "75
8"50

B"oo

7 "63
6,?5

6"6j

5"88

5.75

5.75

5"25

t¡"6j

Lþ,N

I+.zj

4.oo

3,75

3,50

3^38

3.00

2"BB

2"50

2"50

2" 
'28

1"00

0"63
0

0

6,13

5.56

5,25

6"aQ

5,56

5,50

4.56

5"38

ì+"69

l+"Zj

5"88

4"38

4"gl_

l+"gtl.

5.BL

3"63

4"06

4.69

5"oo

þ;56

þ"13

lr,-j6

?."54

2,88

2,75
3.69
?"Lg







le.bl-ø 10, ìlean stover yields (tons/aero) at, Glenloa - J969"
P%iæ

lree;bmonts

A-2# pro-'g

Ì'leoded checlr

A + Iesso-Z#

.A + Rsnrod-3#

.À + l,ånuron-l"5#

Banvel D-0"5# + Aå.urod-yl

Â-1# post*E

A + Sute,n*J"J pÍnt.s

A-2# Pcst-Ð

I'cnde.x-l-S#

Raurod*6F

Â + Banvol D-0"5#

Â + BanvoX 3-0,5í'r

.å. + Proraçtryne-l#

Lnetryne*Z#

Banvel D-1#'

A-UÉ pre-E

Â + Linuron-l#
Iande.x-?"f,f

I.asso-3#

Iinuror¡-l"5#
Issso-2#

Ra¡rre'dJ+#

Ârrotg¡me*1:F

Banvel D-0"5#
Sutan*l+,5 pints
Sutan-J"J pints
I{eedy check

Fresh i'Ielght,

13"98 a

14r.62 a

11t.4ó a

L0"16

L3"35 a

1L"l$5 a

11"82 a

l-l,ltp a
72,28 a

8"77

9"57

l-1"02 a

10"99 a

10,1.1

7.66

8"67

6.68 b

9,60

8r?B
g"4g

6.BB b

6.55 a
6"66 u

6"59 u
4,41 b
4'"Ð b
3"78'b
?"92 b

Dr.y I'Jeiglit

J"6L a

3"13 a.

?,73 a

2rr4

2."5A

2"þIi.

2'l+L

2"36

^AP4e 4)

2"2r

2org

2ojl+

r.96

1"91

l,?6
\?6
lo70

1"ú-Þ

lr6?
1.30

Le7
1"19

a'r7
tr,13 tr
0.81 b
0"69 b

0.60 t'
0.58 b

?9

a
b

lroat¿¡snts
ft.eatraents

not dSfferlng
not diffaring

froin
frora

tleedCId checl<, using I^gDu
lraody eheek, uslng I^SD.



control ês ?relJ" as s y5.o:Ld- of sil.ovor r.¡håeli lras equivale¡rt, to thet of

tåe n*cded chock r.,Fås êtrÍ4øino by å'eself aib i;,he ?-peund. ratæ appl"iod

pre*cmorgeneeo Tho or:-1-y other t:"eatnent givång the dssire.d high fiel-d
of stovoi' t¡as the atraaiue-laçso car¡rbflrationS thís treat$roïlto honover,

left many ¡rreeds for ssed.

E:æ.-eq:æ$-g.u Âtrazino and other che¡nicals alorro ancL in conbination

for r.¡eed controJ- in corn at Portegø - L969.

Visuel obs"srvatio:rs of the degrae of r¡eed control- and cor¡r height,

are recordod 1n Table LL"

Ân oxsmiration of this table sho;vs that r,"rthin one r.æeci spoeies

coLur¿n thero arer varyS-r:g degrees of control by eny ona ¡;ar/ci.c¡tral' cbeml-

cal treat:nalrt" For earnple, üher combÍnatj-on of atr¿øånCI ancl l-"5 pounds

of linuron gave satisfaetory to e¡ccallenè control ef the ¡¿qstards and.

green foxtatl, buìi; negllgJ.ble eontrol of u1ld oats"

The r+eedy eheck (plato Ì3) shorvs the wee,cl fu.r-fesèetion at üro sítæ,

.Atrazine at, 2 pounds/acre applied. pos.b-.emergonco (p],a-bs l-b) shoras nû&r-

parfect v¡eed control and gooC corrr st¿nd rEhíle (ptate l-5) sho:.rs poorÐr

eontrol of weods resulting fron pre-erü,erg€rlco applice.tion of 2 porrnds

atreøj-ng" Pl-ato 16 shosrs fair $eed cor:trsl end goc<l cotr¡ stand achiei¡ocl

r,rlth L pound atrazfure e.ppl-iod pcst*ener-gen(oc

Mean stôver yiolds are recorded in Table 1?" Table 16 of ths

appendix racords dry mattar eontentsu

Anel3xis of varianee for frosh and dry woights ås recordod in Tsrbl-o

Af oî the appori.fixo

0n1y atrazíno at 2 pourxls applied post"*oEiargenes galr€ o. corn sto"¡Ðl"

yield equal to tho yleld of tås sreedo,i checku Falling silgirtly belor¡

33



lable Ll" Dagree of rrued eontrol

Treetrd¿ub

tlCIeded ehecl<

À-2$ post-E

A-1# post-E

.A + Linuron-l"5#

Â-2# pre-E

A + Llrrurorr*L#

Ionda-x-lOft

l,inur.o¡i-l"#

å + Fronstryi:e-l24

A + Sut¿n-3.3 pin.ts

A + Lasso-Z#

A + Berwel D-0"#

Ior¡åax-?"5#

Ra-nrod-6#

Suta¡rJlo5 pints

Â + Re-r,rrod-3#

Banvel D*l#

Å-1# pre*E

Ramrod-ll#

Issso-3#

I¿sso-2.#

Sutsn-3"3 pints

ïIeody checlc

34

corn h,oight Ín PorÈage tregf¡nents - 1969"and

trll"d
Oats Frusènrcl

10"00

8,25

5,75

2"25

3"50

2"?5

0

0"25

0.50

0,25

0.25

0

0

0

0

.0
0

0

0

0

0

0

0

Groen
Fo;rL.el-l Othors

lCI" 00

L0,00

9"75

7"oo

5"oo

9"oo

3"75

3.0c

0"50

2,75

1,75

1,50

0"75

0"75

1,25

1"00

0"50

0

0

0

0

0

0

10,00

8,75

6" oo

9"oo

þ.50

6. jo

5,00

)e¿)

l+" oo

L"25

1"50

0.50

1,00

0"50

0

0

0

o"25

0,25

0

0

0

0

Mean Corn Heitght
Colltr.,rl (in feat,)

10" 00

10"00

9.50

8"50

I 0t
) 6L)

Lt.zj

L.25

1.00

1,00

1,25

0"50

1"00

0,25

0

0

0

0

0

0

0

0

0

0

10.00

9.25

7 "75

6"69

t+.56

lt'r¡'3

2.50

1"BB

1"50

1039

1"00

0,75

0,50

0"31

0.31

0,25

0.13

o,06

0" 06

0

o

0

0

6,73

6"38

5.8].

t+,3L

3"91r

3"37

2,63

1" 50

2,8!

3,r9

2"88

2"69

1,50

I,63

1"50

2 "r3
1"56

2"lg

1u o0

2"00

1"50

1"AL¡+

1,25





Îaï¡lo L2" Ìfean stover yields (to*s/acre) at por.tage - Lg6g"

Treatruont

tr'treeded eheek

Â-2# Post-n

A-1# post-E

.A + Llnuron-L"5#'

Â-2# Pre-n

.å, + Sutsn-J"J pints

Â + Banr¿e1 D*0"5,f

Â + Llnuren-l#

A + h.omstr.¡nro-L#

Â + .lasso-?#

A-1# pre-'E

lo¡dar"-10#

SutanJl"5 pints

.â + Ra¡u.ed-}#

Llnuron-lo5#

Iasso-}#

Banvol D-Ut

Innclax-/"5#

Sutan-3"3 pints
Lesso-Z#

R¿rnrod*4#

Ramrod.-5#

FJoedy check

Fr.esh !treight

1J"L0 a

L3,86 e

L0.81

5,L3

3,85

3.06

2"L7

2,6L

2'26

2"18

1,61 b

1.7s t)

1.14 b

1n5tr b

L"z8 b

1"I+o b

L"23 b

1"07 b

1.11 b

1.15 b

0.97 b

0"91+ b

0"81 b

Dry Ïfeight

36

3"73 a

3"63 a

3.23

1 É,ç

1"02

0"72

0"57

0"57

0n50

orll'l b

0,35 b

0"34 b

0"31 b

0"31 b

0"30 b

0,26 b

0"26 b

0,?l+ b

0u22 b

0"2L b

0"20 b

0,19 b

0"1-6 b

a lreatments not differl_ng from

b Î:"oatnants not difforing fron
ç.eeded chock, using LSÐ"

rreedy checku usíng 1"5D.



thc U¡rits funpos'ed by the tSD is thæ L-peuncl post*e*iargonee a.ppli.catlan

of atrazltreo 0n tbe othor hand, sone lJ tr"qatrisi:ts faileci to diffei
frorr tho r,'rady check 1n stovor" yieldu The ranaj-nlng troatrnen.Ls falL
into an intermePr-iate uor¡o"

fu4igi&-Yu G'oonhousa broassay for atr"aøine resåduos"

Oat enorgonce ÌrÀs notsd & days afte¡. soeclång. By the fifflr dny,

9Uí of tåe seedllngs had el::orgedu Energenee appear.od norn:al j¡r a1l
pots. No physiological e,bt:ol-¡naLitios appeared. ín cnSr of tho oat plants
un+-iL B-10 clays aftsr s*acling" .ô,t thp.t t5:a,eo pl-s.nts in the ate¿zi_no-

2 pout-rds, 0-2 ineh treatrusnù sho¡r*d a. roductlon ln grorr-bh ra1-e as com-

pared to the check. Other trsatnents dfspla¡"irg sligtrt growLh dopros_

siotr wore¡ atraøi.no-Z pounds, 2-!& incb and at¡"zlns-l pound-, 0-2 iirehu

The conditio' of the ogt plants J rreeks aftor seed.ing anc tholr
dry woights 4 ¡¡pel<s after seeding ïrôïÈ rêcordocl (Table 1J),

/lnalysis of varlanco for rlr¡'rneights is recopded ln TabLe Lg of
t"ho appotrdix,

Oa.ts grom in the atrasfne-l paund, 0-z lneir tr,eatrur¡nt hed a

l-o¡gar dry uoight yielcl than tha c!:çckn sovere ldeld doprossion oceur"i"ec

in tho atra¿1no-2 pour:.J, 0-Z inch treetmento

Rosul-ts at t^he 2*? lneh so1l depth lndicato that red.uction 1n d¡V

rælght of oat^s occur¡ed onþ at, the 2 pouad r¿te of atre,atne,

No dlfferonees rvore dsteeted Ì:.¡t¡r¡en trøatsonts at l+*5 ineh s,ri1

layoro

The rezul-bs of thls e::porimenÈ inoicatE thst the aÈ:,az1ne has
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reached üre þ-tr:sh deptìr at the z-pound rate ¡shils ür,s J-*porinc t¡,oat-
ment Ìras pen'*tr.ato,C. onLy to tho 2-ineh clopth" Oats cen bo sevorsly

injured at high atraøina ratos and fu3r=oçø soil- dopths"

E:æg¡:æ-4L=Y-I*r- Groirth cha¡nbær bioass.ay for atr¿rine resÍeluesu

Oat emerg€ncâ T,tre:s noted & da¡e after seocllng" By th* flfth day

5W of the seedlings had. energed" Enorgenco r,.,ås hoïìilàl¡ no physlolo-

gieal abnor¡ualities ceeumíng uutil 8-10 days after seedi.ngu Â reclnced

grolrt'h rateC of plants 1n the atr"e,zfne-Z pouriå, 0*2 ineh trsatr¿ont v¡es

noted. sllght, g:.orrth dopr,ossion ç¡å,s also n.stecl 1n ilre atraøinø-Z

pour:d, 2:þ Íneir and atraøåna-l pou:.J, 0*2 fneh tl.an¿r,raontso

Cotrdlt'ion of oat plants J llrerks after seadfng and thCIir dry l,:,sights

4 ¡¡'¡aks after" soeding Hers reeor.itod (Teble 1ll)"

Plate l-7 1llust'rstes the effeet of the 2-pou.nd. rato of atrazíne on

the oats" .Aùrazine rc¡sidue offeets rysre notad in atrazine-Z pound, 0-Z

lneh (tr2 ,A-Z) e atre.øino-L pound , O-? inch (.A1, O-?), end. at¡.azina-?

pound, 2-4" Íneh (/'.?.rZ4) troat¡nonù*;" No cllfferilneüs r.rere noted. botnorc,en

tbe the eboclç (cnro-z) and the atr¿slnc-l pound., Z-4 inch (l*ue,-t+) treai-
nont.

.Analysls of variatrce for dry w.oight,s 1s recordod in Teble¡ 19 of the

appendixo

rho dry luelght of oats froin the 0-2 ineh layor î.rås s$veroly de-

pressod at both the 1 a;nd 2 pour:d ratos of atrazinou

Ï1eld depression fn tho 2-l+ ineh layer occurcocL only e.t tho Z-p,sund

rate of atrazina"

Rosult,s fre¡r the 4*5 lneh layer fndieato th.st, atrazi¡re reechecl the
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4?,

6-ineh layet' ¡+lth tl¡a 2-pound troe''tr¿snto

fhe rosults of this o"=çrerj¡iCInù lnCice?-s tha'b the atrazivts l:-*s reachsd

tho 6-ineh soll level at both coneentratlot:s (1 e¡¿t 2 pounds/r:.c?ô)" 0ats

groxrn fn tree,tod soll can bs soverol-y lnjul'od, c¡spseieLJ-y at' shalloçrso1l

depthe ond híghor atraø1ne rat-gs.

Egsæ!,$I. Gror.rth chmnbor bioesssy foy atr"aøine rrgsiriuos frr ¡aíxed

sofls and atra'¿1t're-d11ut'ed soil-su

oat emol.gûnce e¡&s noted 4 days after seeding" By the .qixth clayo a1.L

oets had omergeC" Ernorgence and oarl-y gror',"bh ap¡:earod rro!:irr,l llr el-l-

treatnents un¿il Ç-10 deys aftsr s**ædi.ng" Â-b tlicr,t titno, pl"an'us in the

L?-2'4 troatnsnt gavo lnrJieations of a r.educed groi+th rûtan By the

sixteenth dey efter seeding, rnuch yolJ-o'rrlng and clying baclç of the Leaf

tips iaas noted ín IxI-?"-Q" Plants in this treatmont also appeared

s'bunted in growLh, At ttrs sem6 tj:ns (16 days efter soedång), fu:díeeL*

tions of pbyslological abnor¡rialities r¡ero evtclont 1n .42*l+'n-C. No readily

observe.ble signs of inþry occr¿r-t"ed 1n any otbor t¡rcatn*nt by tlzis tj¡tso

Tablo 15 indieatss eondltlo¡i of e*t pl*nt,s e"t J ç¡selçs and thoir dry

wraight at hervrsst (l+ rEaeks aftar seodÍng)o

Table 20 of the appendfue rseords analysls of varlanee of dry u"eíght,s,

As expeeùoclo tha Ã2-24 treatnont yielded t'he l-olEest a¡rsun'b of dry

nattern Even intensive soll--riking of the Z-pound overal-L appllcation

to 4 and 6 ínchos f¿i1çd to alLaviatæ the problem of atrazine resldues"

The y're1-d of tha Ai--2"4 treatnont l,'os also loly l¡hil* nlxJ-ng of

these l-pcunC rat€s to 4 and 6 incires irproved tho yiela-s sllghilyo but

still left thoin lowor than the eheck pJ-ants.
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Banding the chor¡-lcal srÈ the Z-pound rato r*-j"th subsequsn'c rilxlng of

the soil {,o 2 and. þ ir¡chos (À2*2u'-B and. Â2J}"-8, rcspoctlvoi-y) r,osr¿It.ed

1n yåel-ds ¡';hÍeh L--r¡lpe lol.isr then that of tho cheelc" Hog,;ei'sr¡ whçn

banded a¡rd rd:ied thor.'ough-1y to tha 6-1¡leh J-evalo no ctiffer€,neos cc¡uId

be deteeted bet¡¡.sen etrazino troated soíl e.nd tl¡e checlco

Sùriulated bancling of the atr¿rElne at the l-ponrui rato at al"1 3

soil levels reeuLted ín ylelds r.'hfch di.<l not dfffer fron the ylel"d of

the checlco

Tho rosults of this erporlment índicate tÌrat cultivetlon elene ie

not sufficiont to dilute at¿'aø:Lr¡e to no¡:-toxic lovels, BsnCåirg of tÌre

her"bieide rritÌr srubsoquent thonough tílle.ge may df.lti{e tlie atre.zj-¡:o to

a eonct¡ntratlon r¡Ìrore it tvill not lnJuro a ex"bp of, cats gr@wn ån *he I'

*rbsequent yeare
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Chornice.l Trle.ls

The 1968 ehonle¿} trfs.ls sho:o tbat thes'ê 1s nÕ advarrt.nge to ba

galnod by ad.dlng Buetell ¡1, ÞCPÁ.e or Fanve1 3 +.ç,speciJlc ratos af, atlia-

sineo No diffe¡encâs wer€ notsd at tha Gler¡Iee sitou .ô,t tho Portsge

l-ocatlon, aqy diffelences notsd represented. treatn+nts ¡,'here atrazlno

by itsolf ¡ras better (fu terms of stovsr yielcl) than eithsr on€ or rûÕrs

of the cor,bine.tlor¡s rrith atrasine¡.

The Gl-enl-ea trÍals lndicated a deflnlte tr"ond of l-ncroesÍ-ng forago

yield.s rrlth lncraasíng retes of atrar¡insn the Gl-enloa ¡\osnlts ar.e not

bortre out by tho Portage data ¡+he¡"e l"1ttle dfffererreo ln yleld oc+urred

betlr'sen tho varylry etrazlne rates" Tho Porte,ge reauS-te agreo r.ilth

thoso of A1ley and Ct¡enbsrlain (fgæ) r¡ho found th,at rates of f pound

atraaine/acre Ì¡Ðre es effectlvo es ratrss 2-4 tl¡aes as hlgh"

.åt Portage in 1!6pr tho 2 post*enorgencs treatnents of atraslne

rated soeond and fåirrå in stoveryåe1d to tåe harrd-r,reeded cheeÌrn tho

pr'o-oaergenee atraøino treetsrant gave 1o',ror st'ovor ¡rlolcls and poor con-

trol- of ¡¡eeds. Thosa results dls*gree ¡¡itå ttre concluslon of Bu.nting

and Lud¡¡1g $96'l+) r¡ho shoried that prt*onsrgence appllcatlons generally

result ln botter control of woeds and higtror corn ¡rJ-e1ds"

.ê,t Glenlea, the 2 post-omergene,e etraølne applleatlons appoarod

botvroon t'hø 2 pro-sfirsr€ence trûatøents 1n stovor yiel-d, Heed control

by all atpazlna treatnsnts s.t Gl-enloa ranged fron good to exeøllent"

the conbinations of at¡'azine plus ot]:er che$icals, except fon etra-

zine plus Lasso at Glenl-eae gavo poor corä yie3-ds as eompared to tl:s

wsedod chocksu llood controL lritb, at'raalne plus Iasso !¡ûs questlona'trlo

Sumilary and Conclusions
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at Glonlea al:d poor et Portage"

.4, eoinparisen of ptqo:6i¡toÌ"ge,nce ccri*)instiCI,ns r,rith l" pound atre.al"na

and tho f-pourril pr'ù-erìiergence &tr¿'r"',i¡re tyee.dme¡rt índiearYçs that sevoyal.

trestu¡et:ts tondocl to ylolcl inor. cb"y riisttr,sr then tJie atpe-zi::e t:.eatnsnt

alons. the eonbinati.ons of etrasÍ¡rs r-¡1th Rernnoclu Su-tnne Lasso, and

l-uJ pc,unds linuron geve dr'y mattor ¡rie*lcls r.;Ìilch tend+d to be hfghor th.a¡

the pre*eÌnergsncû application af atrarine a3-oneo

Tho favor-a'ble ¡emrlts r'¡ith strar,fne s.:"e in agreement w'ith t.he cork

of a nru'*bsy of authors (Shear, ggg}", Hinasly, o! g},u Coursc,n), and

in disagraoruor¡t +rith ttr,s roport of Triplo'út (j-966) r"¡ho clajmeci that cen-

bir¡a'i;1ons Hêre neceíJss.py to obteån rns.sì.:ruurn r-;eod cont:'olo

AlL tres.tÌTisr¡ts j-nvo1rdng chenúeals o'chsr than atrarir:e garro poor

p¡ood cont:"ol end 1o'¡¡ corn stovc¡r yiolds,

Basad on the ¡"esults of thsso studies, atr"aøins 1s s'üil1 the best,

weocl killer of the chor,tfcals and co:übi¡ratlÕns of chenÍcal-s tosted in

theso aroas of t'hs provinee of ltanitoba, .Slthough differi:rg as to t1¡ne

of a.pplieatfon in the 2 locstlons, atraãi-n* at the Z-¡:cund rate t¡,as &s

effecti¡¡e in contnoll-írrg Ëecds and enhancing ear"n yiolds as !râ$ wosdi:rg

the corn by hand. the eo¡r,blnatåons of I pound atraaine p3.us other che¡ni-

caLs did not, on tho besis ef thÍs Z*year study, shol,r prorni-se for re-

p1ae5-rig high r rates of atrazineo

Re sfduo-Bíoassay Stueli.e s

t4"6

Ïlhon atrazine uas applied post*ernergenee at 2 pound.s/ae1"B, resÍ-

dues eould bs detcacted in the soil et the, 0-€e 2-4e and lÞ6 f.nch ler¡oLs

(E;.periment VJ)n tr{henu horrevor, atrazinir Ëas applfccl åt 1 pouncl/s,cr.e,

residuçs could be doüected in only the 0-2 lnch level of soilo Thusu



atyerz:irre g¡ix?s gt'eårtst deprassion of oat grolrth q+t hígher soll- level-s

and higbor" s'tranitrs Ì"atosn .Àlthough the rr¡nter s{4c.njon ¡yas excludad f:'oär

tJ:e no:.¡:-ûal cycLe, Erperirnen'c,s V and. VI eniy:hasiao tlis fact t,h--+'¿ atrs¿Li,rs

can ereete a t'ssidue pr"eblern at, high r¿tes" Thfs ce¡lelusi.on etiffcrrs fren

the trork of Peters (f966) who r"epor'çad nc 5-njury to osts fr<¡¡: s:!¡rrIlnr

rates of etreøineo

Thor"ough rnS:cing of Lk¿o so1l to 2, I*o and 6 inehos ¡sas nc,t suffí-

clent to grotr oats¡ thus suggesting thç.t, lntensi-ve cu1tivetion is rrst

enough to effeetÍ-riel-y dlLut* the atresino in the soil.

llher¡ seÍl r,'as rixed 1n a 1¡2 rat.-to (treat*d'¿o un:breatori), thue

sj:nuletirrg a 12:lneh banci application (36-íneh rou- .s¡:acing), thorough

mi:cing of the uppeÌ 2 :ïneÌra,s of th* 1-pound a.t¿€zi.r¡e treetecl solJ= r¡a,s

sufficier:t to grorv oåts" Sirnllar "bandJ:rg'o of 2 pour:ds atr.aaj.r¡e/a.cee

requlred thorough mi:Cng of the u.ppßÌ" 6 fu:ehos of soíL,to groiv oatsn

Unless othon cher¿ieals or ce'r¡:bi.n"¿tåonis rd-th lol:er ¡'ates of etp,:.'¿ino

prtve effective¡ pre.etiees sueh as bsnding encl tbe seeding of nc'n-

susceptiblo crops ín ths rotetisn may be the onl-¡r altorne,tirlÐs left
to the llsnÍtoba eorn prcclueer, This recoû:¡nends.tion 1s in ågï€iêment

rrith tlrô suggestion rnade by Courso n (tg6il 
"

Sinee er¡en sfu.r¿l-eted banding of atraøína at 2 pou4.ds gave resfdue

problems to lp lnchos, the producor mey ha'*,'e to lorier thø atraains rats

and apply co¡¿bfr:stiotrs of atvazín+ lrith cher¡ricals sueh as Sutano P"arnrod¡

Lassou or linuron to alloviato ths rosidue problem" BendÍ.ng na,y then

provicle the ans-orer to the problenr of residues as r.'¡a11 as giving tho

dssired ¡-reed controln
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Tsblo 1" Chentcal.s usod ln 1!68 and 1969 trials.

Comnon Nang

.Atrau lne

t{cPÁ.

Banvol- J

APPENDTX

Buetrll M

Linnron

Banvel D

Iesso

Ran¡.od

Amotr¡mo

Promotr¡me

Iondax

Sutan

Z-chloro*4-ethylarnlno-6-1 s epropylar,rino-J-
triazlnou

2-moth¡'L-4-chlorophcnorryaeetÍc aei_d.

2 rl+-D PLUS lfeeoprop 2-(nethyl*4*chloro-
pheno:ry) pnoplonle ecfd PLUS Dica¡nb s. (2-
motho4y-1, 6*diehlorobonsoic acid ) "

B romo4ynli- ( 3, 5 -dtbxomo *4-h¡'clro4yb orr r, o ni -trile) PI,us t'tcP¡,e

3- ( 3, ¿Þ:di.chlorophonyl 
) -1-nethory-1-nothy-

lureao

2-ræthory-3, 6-dichlorobanaolc e*c1do

2 - ch lo r o -2, 6 -Ji e thyl. -N * ( ¡ra th o:ry'uo thyl )
aeotaniLld*"

Z-chlors-N-l sopr"opyLa eot s,nllide 
"

2-o thylemino-4-isopropylamino-ó-n athyl-
mereopto-J-trfazino.

2 rl+-bis ( i sopropyl-anino ) -6-mothylmereepto-
5-trlaø1na.

Linuron PLUS 2-ehloro-N-lsopropylaceta-
nlllden

J-ethy1dil sobutylLhlocarba.rnate o

Chernle$l NâÌr-lo
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Table 2" Wind spoed and diroction at spra.¡rlng tlms,

Loeetion and lime

Glonlee, 1968,

Por"tege , 1)68,

Glon1ea, 1969,

Gienlea, 1969,

GlenLse,- 1969,

Pontage, 1-)69u

Portago, 19690

Portage, 3)69,

post-eniorgsnce

post-ercorgsnce

pr.o-plant

pre-onergez'¡es

post:energone€t

pre-plant

prê-cnorgones

post-onsrgenco

Wlnd Spoed (nrph) Cross tdlnd Along Ræv

6-L2

0

1-3

3-e

0-2

3-7

5-12

2-3

52

x

x

x

x
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Table 3" Glenlea corn cob numbei. and langth (1969),

Troatrlent

A-1# post-E

Banvel- D*0,5# + Raru"od-3#

Ranrod-+t#

A + Llnuron-lo5#

Â-1# pre-E

Hand-¡rsede,d check

.l + Raurod-3#

Â + Banvel 3-0.5#

A + Pronetryne-l#

Banvsl D-1#

.å, + Sutan-l.J pints

¡, + Ilnuron-I#

I¿seo-2#

Â-2# Post'-n

Rarnrocl."6#

Linuron-l,5#

lesso-3#

A-2# pro*E

A + Bar¡ve} D-C,5#

Iondax-10#

Iondax-?,5#

Sutan-3"3 pints

.ê, + Le.sso-Z#

Banvsl D-"0.5#

åmetryns-2$
Suten-ll.J pints
Anetryne-1#

Woødy eheck

Cobs/plant

L12

r,2
L"&

L"2

In2

1.0

1"¿'

1.0

1"0

\u2

1.0

LnZ

L.0

Ju2

0"8

1.0

1,0

1,2

1.¿l

0"4

1.2

0"4

100

0"6

o.l+

0"4
0,4
0u2

Cob length (inches)

53

9"6

9.0

8"6

?.8

7,8

7"6

7,6

7,1+

7.h,

7,2

7oo

6.9

6"9

616

6.6

6,6

6.?

6.2

6,0

5"4

5"?

5.a
I+.8

Iþ.1+

3"8
3.8
3,6
2.4



Tabl"e 4, Portago corn cob nurnber and langth 1969 
"

lroat¡nent

Â-2# post:E

å-2# Pre-n

A + Banvel D-0"#

Band-¡reeded check

A-L# post-E

.A + Linunon-!"s#

A + Linuron-1#

A + Suten-]"J plnts

A-1# Pre-g

Le,sso-2#

Linuyon-l.#

Sutan-Þ.J pints

Heedy ehoelc

Sutan_3"3 pints

I,onday,-lO#

Ionç]ax-?.5#

A + Ranrod-r?#

Iasso-?#

Ranrod*6#

A + Iesso-?¿f

A + Fromotrgne-l#

Ra¡nrsdJ¿#

Banvel D-1#

Cobs/pl-ar:t,

1"6

L"2

1"4

116

L"6

Lu2

1,I+

L,2

Lo2

1o0

1.0

0"8

0"9

0.8

0"6

0o6

0.6

oo&

0"6

1"0

l_" 0

o'll
0u6

Cob length (inchos)

54

Lt

u
10

10

9

9

7

7

o

6

5

5

5

5

5

5

5

4

t+

I+

l+

4

b



Îaþle 5" Dry rne,ttor eo¡rtont ('Á) of corn lrr 1969 Clenlee ehenilcal trÍal,

Atrazins

Atrar,lns +
Buetrll M

0

å
2

L

¿

0

å
2

L

2

0

å

1

2

0

1
2

1

2

Atrasi.ne +
PÐPA

fi Dry natter

55

Atrazlno
Banvel

2L"7

21-"Lt'

19" 1

rg,5

].:6"?

rg"9

L9"6

1?"?

tg"i

18"8

Lg.2

20,5

16,9

18"1

18"9

17,3

+
3



Table 6" ANOVå, for ræedy checks - Glenlsa - 1968"

Fresh welghts

Sounco

lroat¡relrts

Blocks

Error

1ot.a1

df

3

7

2L

31

Sum of squares

Treatnsnbs

Bloeks

Error

lotal

fr"u+
893,a7

25OI"39

?43?"90

liean squaros

3

7

?t

3t

1Non-significant aL "05 level of signi.fieaneoo

Teblo ?u ÂNOV;\ for j-3ound

W"BI

I27"58

tÌ9.IL

DrXr rrctghts

2,63

31"48

88,36

L??"1+7

56

Source

F

O.lO8 r"sol
1"0Ë nus"

Troat¡rents

Bloeks

Error

Totel

df

O"BB

l+.50

lt,2I

3

7

2t

3t

atraø1ne treatnr¡nts - GlenLee - 1968.

Fresh !trelghts

Sur¡r of squares

lroatnents J

Bloeks 7
Error 2l
lotal 3l

0n208 noso

1"069 noso

563"?g

l32,BL

3Bo7.t+8

4505,08

Mean squares

].B7,g3

].g.g7

181.3L

Dr¡r waights

g"g0

5,29
Lbg"tg
163"28

1"037 n,s"

0o105 nos"

2"93

or?6

7"L0

0ol+13 nu sn

0"106 n"s,



Table 8o ÂN0vA for l-pouncl atrazÍne treatns¡rts - GLenlea - 196g,
Fresh v;.eights

Treat¡ronts

Bloeks

Error

Totel

3

7

2A

3t

Su-m of squeres

Treatments

Blocks

Eryor

lota1

t6+,??

131"8/+

3663"5?

3960"t3

3

7

2A

31

Moe,n squares

lable

54"9r

18.83

l?+"M

9n ANOVÁ' for Z-pounrt atraøine troatraon',,s - GLenlea - L96g"

Fresh ÞIeights

tl. l-1

t+,gz

rt+"zg

L43,8?

Dry nreíght,s

lroatænents

BLoeks

Error
Total

57

0"J1J nusn

0"108 noso

1,37

0,7L

6,t+2

3

7

2t

3t

Sun of squaros

Treatments

Block

Error

Tot¿1

0o213 nns"

0n 1l-l- no s o

21.80

Mj,zj
L?l:6.98

2201+"0j

3

7

?L

31

Hoan squares

7.27

66,46

8r,?6

7,21

17,69

88"43

88"tl3

Dry +reights

0"089 ylo so

0o813 n" sn

2"4a

2,53

3"03

0u794 nus"

0"835 nnsn



Tablo 10o Dry raatter cont"ent of corn in 1968 Portago chenlcal plots,

Åtrazine

S.trazine +
Buctrll M

0

3.
2

1

2

0

t
2

1

2

0

¿.
2

L

¿

0

1z

l-

2

AtrazLne +
MCP¡.

f, WV matter

58

Atraztno
Banvel

]-l+,9

f.6,g

f.6"5

12"5

flþ,j

]þ"6

rl¡rt+

13.9

16"3

J.3,3

L5"0

L3"3

15,5

13"6

]t5,o

17 
't+

+
3



Table 11, ÂN0VA for r+eody checks - Portags - 3959"

Fresh weights

Source

Troatnsnts

Blocks

Error

lotal-

df

3

7

2T

3t

Sura of sqÌra3\es Moan squaros

Treatments

Bloeks

Emor

TotaL

90"l'¿'3

57þ,58

5&.5?

l2?9.58

3

7

?I

3t

*significant at fha Jf"

Table 12, .ÀNOVA for f

30.1¿l'

82,08

26,88

D:qr woights

5"41

L3"55

14"02

32,98

Source

59

Treat¡nents

Blocks

Error

TotaI

1'12L n.so

3,053*

levelo

pound atraøine treatnents - porLage - 1p68.

Fresh weights

df

1,80

1.9¿l

0"6?

3

7

2L

3L

lreafuaonts

Blocks

Error

lota1

Sun of squerês

20700 nosn

2"900+

35.95

285'14

985,5?

1307.01

3

7

?L

3a

lfean squares

Dry welghts

11"98

40"79

46"93

7"96

6.3t

2L"39

35,66

0,255 n"eo

0u869 nns.

2,65

0"90

1"02

2o6CÉl n.so

0"Lþ3 n"su



Table 13" .ANOVÁ for 1 pound atrazj.ns treatnents - porf;Ege - lp68,

Fresh r^teiight.s

Sourco df

Troatr,lo¡rts J

Blocks ?

Error 2L

lotal

Su¡r of squarôs lîosn squor*:s

Treetrnents J

Block 7

Emor 2L

Tot¿l 3L

31

4o1"Bg

2]:6"82

724,97

l!+3,68

Table Lþ" ANOVÂ lae ?, pound atraøi.ne treetraents - pe,¡,tage - 1p68"

Fresb uefghts

t33"96

30,97

j4,5?

Dry weights

Sour"cer

22,07

t+.93

!?,72

4l+"Jz

6o

Treatae¡rts

BIoeks

Error
lota1

3"881'r

0o897 n,s.

df

3

7

2L

?'l

7,36

0.70

O"B?

Su¡n of squsr€s

Treatnent,s

Blocks

Emor
Total

9"0274

0,86þ n.s,

5?r"13

32B"oB

527 "09
l42g,3o

3

7

2I
3t

l,fearr sguares

191,38

M,g?

25"10

Dry wolghts

l"T2

5.63

8"97

25"32

7,265*

L.86? n"sn

3"57

0"90

0.43

8"363*

1"883 n"su



Table 14" Dry natter content of corn in Glenl_ea

lrsat¡uant

Â-2# pre:n

A-1# pre-U

I,ondax-LO#

Â + namrod-3f

Arnotr¡me-2$

Ranrad-f,$

Hand-ç"eeded eheek

Banvel D*O,j# + Ranrcd-}f.

Lasso-J$

A + Suten-3"3 pints

A-1# post-g

Banvel D-1#

Heedy check

"û, + Lasso-Z#

A + Pror,retryne-1#

A + Linuron-Iríß

.A + Bsnvel D-O.j#

l,inuron-l.5#
Ir¡ndax-?.-Jfi

Â-?# post-E

Banvel D-0"5#

Lqsso-Z#

A + Banvol 3-0"r#
Rau¡odJ#

.Araetryne*1#

A + Llnuron-l#

Sutan_l&"5 plnts
Sutan-3,3 plnts

6T

chenlcal pl"ots (t9691"

% nry raettor

25,8

25,5

25"?

25,O

23,0

22,8

2L"4

?In.?

2L"2

21.2

20,4

20,3

20"0

1"8,9

18.9

].8"7

19.5

18.t¡

18.t+

19"3

18,3

18'1

L7"8

L7,5

]'.7"2

17" I
16,?
15"8



TabLo 15" ANOV,A for Gle¡rl-oa chor¿ical e4perl::rent (1969)"

Sourso

Troat¿nonts

Blocks

Error

lotaL

df

27

3

81

Lt1

Sun of squeres

Fresh walghts

Treat¡¿onts

Blocks

Error

Tote.l-

j+t+53"6j

190¿t"5t¡

L9525,93

55884"12

l{ean squares

2?

3

81

111

62

J276"06

6*"85

24r.06

Dry welghts

1855"01

52O.66

380,29

2?55,96

F

5"29+

2,63

68"?o

r73,55

tt.Zo

l4,63*

36,96



Table L6. Dry nattor contont of eorn 1n Portage cherrlce.l- plots (tg6g)"

lreatment

A-1# post-E

Â + Llnur"on-1"5#

Sutan-4,5 pints

A-2# Prs-g

A + Benvol- D-0"#

A-2# post-E

Eand-'*¡eeded check

Lirruro¡r-l"5#

A + $ut"an-3.3 pints

Ranrod*4#

Tpndax*?,#

Å + Pronetr¡mo

A-1# prod

A + Linuron-1.#

A + I-ssso-Z#

Banvel D-1#

fanrod-6#

A + Ranrod-]fi

Weedy eheck

Sut-En-3u3 pints

I.ordax-I0#

Iasso-]#

I¿sso-2#

fi DYy nntter

29,9

?9"7

27"5

26"1r

26,3

26"2

alv"?

23"5

23.1r

??"7

22'-2

22rO

2L"B

?1,7

2r,6

2r"2

20n5

20,0

zou 0

]?,5

L9"l+

18,8

18"2

63



Table 17, ANOVÂ for portago cheroical eryorfllenù (1969)"

Sourcs

lreatnents

Bl-oclcs

Error

Total

df

22

3

66

91

Sum of squârss

Fresh woights

t+5]:6z"gB

135"23

]-:813.72

l}7111.93

Treat¡aar¡ts

Bloeks

Error

lotaI

Mesn squares

22

3

66

91

6t+

2052,86

45.08

27 
"49

3306,to

9'81

a3L.02

J4J+6,9j

DrXr r*elghts

F

74"70*

1"d+

Lso'2B

3,27

l.llt¿

10¿1"36*

2'"27



TabLe 18" ANOVA for groanhouse bioass-sryr

Source

Treatmants

Error

Totel

df

B

27

35

Table Lp" ANOVA for growth ehanbor bioassay"

Dry r*oights

Sum of squåres

0"66?

0"075

0"74?

Souree

Troatmonts

Eræor

Total

Maan squanos

df

65

o,083

0"003

o

2?

35

Tablo 20" ANOVA for etrazina bloassay (Experi-ment VTT)"

Dry vreíghts

Sum of squeres

F

?g "79*

Sourca

L,069

0.106

r,175

Treatnonts ),2

Error

Total

llean squanes

df

0" 13¿!

0n004

39

5I

Dry ralghts

Sum of squ,sres Moan squaros

F

*.26*

4"80

o"24

5,01+

9.¿'oo

o"006

F

66"67+



Table 21" subJeettve interpretatlo¡ls (dsue1 obeewatlons by plots)
of ç'eed control ratlngs used in a1l fl-eLd experirnãnis.

Rating

0

L

2

e

l+

5

6

7

I
9

10

Degrce of Control

No control

Very poor

Poor

S1lgbt

Noticeable

Modorate

Falr

Good, satlsfaetory

Very good

Excellent

Complete k11L

66


