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SOIUE FTTYSIOTOG]C AND MORPHOLOGIC AES-EONSES OF CERTATN FTEI,D

cRops T0 2.¿ÐIcHt0RopTIrx{0)cgAcE[Ic AcIp ( 2.¿Ð)

INTAODTTCTION

Early researeh involvS-ng Ttl+-dLchloropbenoxyacetlc acid. was

dlrected toward a study of the toxicity of the chemieal to varioug weeds

and. the effectiveness of 2rlrA in controlling broad-leaved weeds Ln small

grains. In these tests inJury to the crop by the chenlcal nay have been

overlooked. due to the compensati.ng effect of reduced weed conpetition in
the sprayed plots. To overcome th-i-s defect the e:çeri-ments reported.

herewlth were designed to study the effect of the herbleide upon several

field crops grorsn on weed-free soíL, The rezu].ts of zuch e:çerÍments

should províde Ínfo:mation as to the naxinun safe l.Í-mits of applíation

of the che¡nicaL for control of weeds growirrg 1n these erops.
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REVIIi,1- oF-ïJT¡nAfiIaE.

1. thE Effec!_olPgst-e.gergence .A,r¡plicatlons of 2..4.{

Ea.mer and Tukey ( It) in A9M found t"hât, zrt+-Ð exerbed no

detri-mental effect upon a series of grass specles tested..

BLaehan ( 5) nad.e recommendations for speciflc annual weeds 1n

cereal cropsr The rates reeormended were L.O, L,5, and 2.0 por:nds per

â.crê¡ However, Vi.ehneyer (lZ¡ , revie'¡víng the abstracts and reporbs 
:.

presented at the Norbtr 0entral lVeed Control Conference heÏ.d at Topeka on :

Deeember 10-12, L9Ë7 r stated that the dosages that had been generaLly 
:

reconmended and used for the control of annlal weeds in crop plants were

too hígh for safety and a downward revision of those dosages was

necessar¡r if the maxfunum and most economicaL use of the herblclde was

to be made.

In a review on 2rt+4 and lts a¡¡plicatlons the U.S.D.Â. (%)

advLsed that, ln the maln, it provides a weapon against weeds in dri1-led

and'broadcastcropswherecrr1tivation1sf.mpractica]-ori:nposs1b1e.

Flax, however, was consj.dered as zusceptihle to injury by 2rlrA as the

annual weeds. Therefore, the chemical was not recommended for use 1n
:

flax. 
:

The influence of cllnatic factors such as teroperature and raLn- :

faLL upon the herblcidal effects of 2rl¡4 vrere observed þ Mar"bh and

Oavis (27) who found. that treatnent at higher ternperatures resulted in

more rapid. k1'lÎing. lleav€r -gþ gl. ( 39) obtainecl deereased plarrt response 
,

to 2r/¡Ð when app.Llcation of an aqueous solutlon was followed W rainfall..
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In tåe greenhoræe ¡rhea raån was sl¡r¡l-ated six hor¡rs or nore efter appllca-

tion of Ztl*-D, pJ.ant reslþnses were not decreased., brú in a fÍel-d. trLs-l,

ra¿nfûtt within twenty-for¡r horrs of applLcatior reduced tåe effect of the

herhicide. No ctisi¡ution in response to the herbicid.e occr¡rred rçhen a¡¡

sLl solutior was used, suggestf.ng t'hat en oll carrÍer right be r¡sefiÍ ln

regions of heaqF raÍnfalI.

One of tlhe first eryerdments reported on weed-free plots was a

str.Ù of ebenical contrcl of weeds ín rice, b5r Ðkeî (32). Res¡ronse to

treafuent vs.r{.ed rrlth stage of grornth at tiue of app}lcatlor. Plants

spnayed at floweri.ng showed consLderable blastíng. there was no:ms.l

ge:mf.natÍ.on fæm hanrested seeds except where 2rlr-Ð had cone ín dlrect

eontaet wit'h the gmin ítseLf. Sker obserred that dnsti-trg was as

effeotive as sprayi.Bg for t'he control of some weeds a¡d nore effectl.ve

for others.

Kl:inepÊr¡ (24) conclnded fron his e:perdruents th¿t treattng

cerea.lsr when weed-free¡ wAüt ârlç-D reduced yieldø. He stiggested tl¡at as

uuch as 3.0 pourds of 2rI¡-D per acre mlght be appLied for weed contrcl in

wheat end brLey. Sp::aylng wheat and barley iu the boot stage rest¡lted

Ln nany ster{.J.e heads and. sf.gnifleantly d.epressed. ytelds lf the applica-

tion sas nade at¡ or before, Jointingr or after ¡sÐrl{ng. Greatest head

abno¡malltf.es (other t'han sterilíty) of wheat and. barley sccr¡red in

plants sprayed. at, or before, the joÍnting stage.

Applícations of an ester ar¡d a sal.t t¡rpe øf ?rþD at r.ates of

0.5, L.0, 1"5, and 2,0 powrd,s per €.cre lrere nade to winter wheat ín the

spring at the jointlng stage and in tÀe pre-head stage by Etder (13). He

e-lso appAled Ít in the faAL at the tiller{ng stage. It appeared tbst

ttris early applicatlon was more severe on r,rheat yi.elds thsn t'h.e spring
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applieations. Applled. ln the spring the 0.! por:nd per acre rate gave onJ.y ' :

a slight decrease fu yield.

fusch ( 25) found that the 1.O¡ and especlally the 2.0 porind rate

of butyL ester resulted in neazurable differeneês ln response between

varieties of the s4rne crop. Rescue wheat was affected most, Apex somewhat 
.l

Iess¡ while Thatcher and Recl¡ran were least affected. The latter three

varieties reacted w'ith larger ke¡rce1s and hÍgher bushel weights. Rescue

was adversely affected ín this respect. In oats, Exeter was mogt affectedr 
,,,,.,,

Vlctory ne:rt, then Garry, w'ith AJax appearing to receive a stimulus. Titan ,",

and Velvon barLey ¡yere adversely affected. Varrtage and Plush showed only ,',

slíght da.mage. In both oats and brl.ey treatnent rezulted in increased.

kenael and br¡shel weíghts of all varieties.

Sodium sa1t, amine, and butyl esteï formr¡lations of ZJtÐ wete

used þLeggett (26). The rates were 1.0, p.Oe 3.O2 /¡.C, and J.0 pounds

peracreapp1iedatthreestagesofgrowbh.The3.o,l+.o,and5.0po:rrd

rates of alt fo¡r'mrlations, tlrrt especlally of the amlne and. ester, rezulted

in sterile wheat florets. ALL wheat plots treated in the three-leaf stage

resulted in distorbed heads. This distortlon was absent from plots

treated at the two Later stages. Except for distorted. headsr early spray- :,..,

lng resulted. ín less da.nage then late sprayings. I'eggett for¡nd that '.,,

barl-ey ar¡d. wheat were simllar 1n theír responser while oats was the least ' ".

resistant of these tbree cereal6. The pereentage of sterile florets ín-

creased with fo::snrlation ( sodiu¡n salt, to a:nfne, to butyl ester) r con- 
:. :

centration (check to 5.0 pound rate), and stage of growth (three-Ieaf,

early shot blade to pre-heading). Redwing fì.ax was n¡riped outrr on aIL pLots

at the 5.0 porrncl rate. The plots receiving the /r.0 porurd rate of any

fonsulatlon and. the 3.0 pound rate of either the anÍne or ester fomrula-
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tions preduced no seed. Stage of grornth, at ti.re of treatment did not

s,ffeot the result. Conpared nith the check all- plots were delayed Ín

naturiþ.

Ficnt (L6) r¡sed the seme formuLationer br¡t the ra.tes were O.25

anct 0,5 porarcL per.acre. Rescue wheat¡ sprayecl çtren three i.nchee hÍgbt

dJveS.oped ctefomed heads a¡d a, noüÍceably uteven stand at both rates wtth

al-L fo¡mr¡.lations. Wheat spnayed before @ergence a¡rd after the planto

were five j.nches high dtd not develop defo:med heads. $'Jex o¿ts e¡d'

Ïii¿gn barley sprayed ruhen three inches high showed rmevenness of stard.t

ar¡d naturity was delayed ttrree to six days. SprayÍ¡g Foy¿I fl.ax at early

four-Leaf stage resr¡lted i¡¡ a. severe redrrction in stancl fren the aaine 'at

0.j pormcl per acre and t]re ester at both 0.25 and 0.5 pour¡d per acrer

FLax sprsyed i¡ the brrd stage Ìritå O.l pormd e¡nine bral¡ehed nore prefwely

and fllLed with seed, but was delayed j¡ uatur{.ty þr about two weeks.

ltre sodiun salt a¡d butyl ester foms of Zrl+-D were used þ

Buchholtz (Z). Ín tgl+6 he used rates of 1.O¡ 2.0, and /¡.0 pounds per ÐGret

acid equivalent¡ and ln 194? these were redr¡ced to 0.5r 1.Or and 2.0

porgds per acre. tÏre appllcations were nade at three st'ages of grewt'tt

(for:r, eight, and forrr.been inches) to. Oderbnrcker bar.Le¡r ar¡d. VicLand oats

glìolfr¡ on essentially weed-free plots. the yie3.d of barS-ey was not

affeeted significantJ-y ty ãrtn-Ð in either year. Gerroinat'ion of seecl frcn

treated plots was fu1ly as good as frþn rntreated cheoks. Keneel weight

of tåe barley was Lncreasedl. þ treat¡ent at the for¡r and' eight Lnch

stages of grtwth. In several instanees lodgf-ng was red'wed W 2r4rD. !Ïre

higher rates of appJ.ication, especially at the for¡r and eight iach grcwth

stages depressed oat yleldo. Neither kenrel welght nor Lodg5-:rg reaetíon

was inflwnced, but gerrinatåon Tras redr.¿ceä by the heald.er rates at t'he
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four and eight fnch gmwth stages, lbe sodlr¡o sa.lt was J.ess tord.c tban

tbe buÈyl ester.

Elder (1/e) appLied three formulations of 2rl+-Ð al A.5t L.O, 1.5,

¿r¡d 2.0 porrrds per acre to Ker¡ota oats when the plants were three to four

incbes hlgh and at the pre-headång stage. Â11 tJxe rates a.t both dates

reduoed yleld, The ester type preved nore tod.c than Ule sodåm ea-1t or

anl¡e t¡pes.

Viehneyer a¡¡d ûoLfe (38) appf¿ed three fs¡mr:latisas of Zrle-D at

dosages of 0.25¡ O.5, 1.O, and 1.5 pounds per acre to for¡r vsr{.etLes of

oats a¡¡d bar.Ley at heaåing tine. In both barley and oats the greatest

¡ed.uctåon i"n yleLd resulted frcn buby3. ester treat¡nents and mas Ln prc-

portf.on to the dosage. In barlley¡ lodging occu¡red within forty-eight

hotrs follolring treetmentr Ðd tJre plots remal¡ed lodged. tod.gÍng uas

dr¡e te bending of the second end thLrd nodes foLJ-ovr5-ng treatment.

ftre same fo¡mulations were used þ Dersehdld (Lt)r ol] bel¡lg

applied at 1.0 pouad per e,cre, aeid equivalent. Irrespeetíve of barley

variet¡r1 or date of treatment, the plots treated rrlth ester yielded

significant,ly lower than ttre cbeeks or the plots treated wj.th a3 anine

or eodlm salt. Regardless of çariety or fo¡tr¡lation, the plots treated

in *he tlllerd.ng stage yielded sienj.flcantly nore thnn plots tre¿tecl at

the seedlingr bootr or blooro stage.

n*<te (3) conelreded fron prelininary eryerÍ.nents t'hat a di.lute

solution of butyl ester could be r¡sed to contrtl cer'tain weeds in f1ax.

2. Resiêt¡a]. Effect gf 2.4-D

In Lgt& Hamr¡er and Trlkey (19) tested the residr¡a.I effect of

2rIr-O in tJre soAL sfter fts appl-Lcat5.on a's a herbiclde. Twelve specles
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of cereal, Iawn and pasture plants were sorJn on an area sprayed two nonths

earller. The seeds gerurinated well and young plant,s showed no süÍatures

or for:native defects. They suggested that light st¡rfaee applícatlons

¡rior to seedÍng might destroy some weeds and not affect germination of

the erop sown later.

Cates (Ç), reviewing work on Zrt-l prlor to l9l+5, stated' that

there was no evÍdence of it steríliztng or danaging the soil for

strbsequent crops. However, Blachan ( !) stat,ed tlrat seeding after the use

of ZJ+Ð svas out of the qlreÉtion because residues tod-c to ge::rrinating

seeds renain 1n the soil for at least six weeks. Some of the flndings of

Ila:nner€!-4. (É) substantlate thj.s vlew. In theÍr exlperínentt con-

centrations of 1rtÐ ecÍd as low as I part per rnllllon (p.p.m.) applled to

níneral or rmrck soiL affecteil the geminatÍon and growbh of many seedg.

Marth anil Mltchel.l (28) obtaineil effective weed control in

errperi-nentat plots s¡nayed with concentrations of 500 or J-rOOO p.p.û. of

2rl+.Ð per acrêo

Car1yle and Thorpe (8) used J.ow ooncentratj-ons of amj-ne and

sod.inm salts j-n soil- solution to deternine the reÊ1duå.l effect of 2rl¡{ .

The results revea"led that 0.5 p.p.m. (O.21 pounds per acre) of ZrltÐ in

the soíl solution would serÍously ?estrict geminatlon, f-imit growthr and'

practicaaly inhibit nodutation of beansr peasr red clover and alfalfa.

The growbh of thLzobia was not inhibited until a concentratÍon of O.Ofi

( corresponcting to 200 pounds per acre) was reached. The deleterious effect

on symbiotic relationship, as indicated þ a recluction or inhibítLon of

nodrrlatlon, ÌÍas eaused largely by action of the herbicide through the

medir¡n of the plant. It ¡sas zuggested that field applications of 2r4-Ð

would grobably be harmful to legumes.
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Pa¡rne a¡d Ftt-ts (3L) carried orrt their strdy in the greenhouse.

Wben the 2r4-n was nixed ¡ritb the sojJ- before plant5.ng 5.t prevented.

nodulation Ín the conaoa bea¡ at a concentration as Iow as O.O75 pound :

per aere. .A,t concentratíous lower than this nodules fomed., br¡b a 
,

cli.sintegratíon of host tlssr¡e and. a ehange in the bacteriaL gran-stai.n : :

reaction were observed..

Drrnhan and Robinson (æ) treated soil on 'ÌÃay 22 with a¡ enine

sa-lt of ltl+-Ð at r:ates of L.O and 2.O pormds per acre. 0n May 24 seve¡al ,,'
:'.1 ': 

.

erops were plantecl on the treated soiL. the first plantiing of red clover 
,:,,,:

was injrned a¡rd tJre flex stsr¡ä slightlly reduced. No injnry was obsenred "'

on oats, corîn, soybeans, a.nd sr:gar beets; nor on tl¡e second plantings

(¡rne 10) of flax a.nd red elover. 
:

ï[heat, corî, peas, ar¡d flIsx Trere sown one, eíghteen, thirby-two ,

and forty-níne days after appLication of 1.0 and 2.0 pounds per acre of

2/n-Ð, in a test reported t5r gisa-l (,&). Corn appeared. to be entirely 
,

imnrme to toxic effeets of Zrtç-D. Wheat soun¡ at the flrst two dates

showed sone inJrr¡r, but there were no harCIfi¡l effects ln the later

seedings. tr{Lex was onLy slightl-y rore susceptible tha¡ wheat. Peas grew 
,,,.,

poor1y when seed.ed thirty-two days after appLf-eation of 4/r-Ð at 2.O pounds 
:::

per acre, but no appreciable effect was errident frror the 1.0 pour¡d rate. 
'.,i'

The residrml- effeet of tJre 2r4-Ð díd not exeeed. a forty-níne day perC.od.

Bordeleeu (6) applied a sodirm sal-t of 2r[-Ð at eoncertrations

of J00, Lr0OO and 2r0O0 p.p.n. on Jr¡ne 1?. Oats, white elover, coieâr flLax, 
,,',

and tinothy $ere sown on the treated p1-ots a¡d on cheeks on each of

June 17¡ Juty 5, July 21 and .å.r:gust 2. the oats ge:minated 1OO per cent

at al-L dates¡ but aboub 50 per cent of the plants fnon the first two sow-

íngs died. 1ïrere r¡as no resid.r:al effect on oets after thlrty days. Íhe
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fi-rst sowlng of nhÍte clover was practica-lly dest:royed, but no inJuriow
effects were obset¡¡ab1e after fifteen da¡rs. Elax resr¡lts were sfni.lar
to those of w?¡1te cLover. co¡r,¡ rmas not affeoted þ zr/+-D. f?re ti_nothy

gemS'nated 10O per oent at a-1.1 dates, but Ít dled on aJ.L plots incl¡ding
the cheeks.

Using rates of 1.0 a¡rd 2.0 pourds per acre of a¡ anine sa.lt of
2r4'A on sanff soÍI, flarrison (¿1) for¡ld tbat the detrdmental effect of
the 2rþÐ oa tl¡e seed. and on plant develo¡ment 

PU 
a-Ltogether dioappearecl

tlro weeks after application. Ítre plants u$ed were set oniong¡ beets,

carrots¡ snap beans, sveet corn, tonato a¡¡d. raddish seed..

Tinnons (34) made soil applicatíons of ar¡ ester, a sodirm sâ-lt,

and en a¡nÍ.ne sa-Lt of 2¡4-ù and netbor@De, on ÂpniL 18 at 2.0 pouads per

êcr€¡ ftre sodiru se-lt was e-lso applled at rates of 3-.0, 3.et and. l*.o

pomds per acrer Plentings of a.lfa-lfa., bnffalo grass, Gotrtr¡ nidla¡rd milo,

and sr¡dan graÉs were nadê Åprtl L8, May z, May zz, and.Jrme 2 ac$oss

treated and r¡atreated plots. stands of all o*u, f¡on the first two

plentings were redueed by a'll treafuents, the reductd.on for the seeond

pl.anting belng greatest in nsst Ga,e€sr t{onaoJ stand.s of br¡ffe-lo gra.ss,

Gorr¡r nLLo, end sr¡da¡¡ grasÉ were obtained on nearly aal plots fnom

planungs made üay 22 snd Jrne 2, end a-Lfa.lfa plantect Jrme 2 pnod.uced.

near.ly norua]. stends. No signtfica¡t differences were apparent in the

effects of dlfferent 2rlr-g fomr¡lations at equivalent rates. Crop yields

on treated ploÈs¡ eryreosed ss a pe"centage of yields on rmtreated contrel

plots, were reLatively greater than stands f¡r nearlly .all ca6es.

In another experirnent f5¡n¡ons (3/r) nad.e soLL applíca.tlons of the

sene formulations of 2rl¡-Ð at 2.0 pormds per acre on åugræt 30. planti"ngs

of several cropFr lncJ.uding alfal"fa¡ were nade Àugr:st 30r September 1],
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Septenber 27¡ and October 11 across treated and rmtreated plots. Ã1L

treatnents prevented nearly a.1l ernergenee of ¿Lfalfa. frcn the fírst two

planti-ngs but did not greatly redr¡ce the stands frcrn later seedings.

Mltchell ar¡d Marth (29) na¿e the followlng obserrations¡ 2r4-D

1n air-ihry soil- was slonly ínactivateclr but 1.0 tÆ 14.0 nllligrams per

pould of soíl redr.¡ced energence of nustard. Eeeds ,after the soil was stored

for eighteen nonths. LlI rates retanled energencê of banley îrhen the soi.l.

was stored ain-dry for twelve deysr but after one nonth only tJre J-{.0

niLligrens per pourcl rate ce.used significant retarrlation. Howeverr when

ni¡red in waru, noist soiL, 2r4-g was rapidly inactivated,. fwenty

nllllgrans per por.nd in soíl- hlgh ín organic uatter, stored r¡oder wa-m,

nolst conði.tlons for a pertod of two weeks or morer did not significentlr

reduce the energence of ntætard plants.

Hamner end Tukey (f9) in 19,44 reported that geminating seed of

sweet cLover emerging 3 ta 7 days after the surface had, been sprayed were

conplete.ly kLlleil.

.ånd.erson and Wolf (¿) tried pre-energence control of weeds 1n

con¡ wíth Zr/+-D. The corn was planted May 31 and the 2r4-D applied

Jrme 7¡ two days befsre tbe corn energed. they applLeÉl 2.7 pornds per

e,ere as d.ræt, while tfu.e 5.5 ar¡d. 9.1 pomd per aere nates werê spra¡red on

to t'he solL. lbe resr¡Lts inðicatect that â.7 pou:d.s per,acre of Zrlo-D

effectively controlLed weeds and had no detriuente-l effect on the corzl.

No injury resuLted to co¡¡a frcn pre-eüergence treatnonts in an

ex¡leriment reported by tri.Llard and Eoner (4O). Á11 treatnents of 2

pouads per acre or ¡¡¡ore of ZrlyD acid controlled. annuaL weeds to the

exbent tlrat no furtt¡er cuLtivatLon nas necessary.

l.wo separate e:per"Íments were condueted þ llerrrendez gþ g!. (ZZ).
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In each e4perlment, the áoðirm saLt of 4trD ras applied as a pre-planting

treatnent Ðrtd as a surfaoe appLicatÍon Ímediately after pla:rting. Tbere

was practj.ca-lly no iLifference betwee¡r the dates of application, but the

resu.Lts of the trvo expert-ments w:{ed.. In one there Tr¿s no reduetÍon i.n

stardl, naturåty, or yield of eo:ra; in the other''aLL treatments caused. a,

delay i:r rnatr¡rity and a redr¡ctíon ín yÍeJ-d of appmzd.nately l2 a¡¡d. 3!fr lor

the 2.0 a¡¡d 4.0 pow¡d rates respectively.

Spangelo and ånd.erson (33) fora¡d. that L,O pormd per aere of

socli.un sa].t or the ester foru of 2rlr-O gave effeetíve control of a¡nuaL

weeds ¡rlthout a:ry ínjury to the con: plents.

Hanner -g! gl. (eO) applied. tbe soèitn salt fo¡m oî Zrl¡-D at 5.0

pormds per acre as a pre-e¡nergence sp¡ray to cor:a. Àctequate weed contrcL

was obtained sithout eny redrrction in the yie3.d of cotsl. lhey found that

on aocount of rcot stimulation the co::n plants on treated. plots TritÀ-

stood. a severe ¡vlndstonn $hlch bLew over a-LL tåe oorn on the contr"oL

pJ-ots.

$e amire and ester at 2.0 poraacls per acre ar¡d tåe sodirn salt

ai lr.O porards per acre gave effectlve weed eontrol in a prþ-e¡nergence

eryeri.uent reporbed by $ruons (35).

Àlba¡ and KLe¡ns (1) applied four concentratlons of the butyl

ester fom of 2r4-Ð within twenty-for¡r hor¡rs after planting of 25

vegetable crìopsr In generaS- ttre rates of 0.13 ar¡d 0.33 powtd per acre

were not effectùve herbicÍctes for any appreeiab.Le length of tl¡e. The

O.66 porard per a'crê gave adequate contrul of eLL weects present for a

three-nee[r period and the 1.32 pourd rate gave adeqnate contrcl for about

six weeks. Weed speeies present were crebgrassr pigweed and. purslane.

lbe period of effeetive weed contrr¡l was formd to be sffected
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by the amormt of noLsti¡re present in the soAL a¡d þ tenperaturer as

¡nentLoned i¡ revj,ewj:r¡g the obserrr¿tíons of Mitchell and Martå (æ).
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!,I.ATERTAIS AND MEITI{ODS

The experlments involved i-n this study are outllned Ln the

following three sectlong:

1. The effect of 2rtç4 applíed to cereals a¡rd flax. 
,,,,,,

2. The effect on crop plants of resldual 2ÅÐ in
the soil.

3. The effect of 2r[4 on soÍ] miero-organlsms and
on solr nftrates' 

,.
t :. :' 

:

1. The Effect of 2.4Ð Applied to Cereals g,nd Flax
'. : .': .'

Two separate experinents were conducted--one involrrlng eereal ::t':''

crops; the other, flax. The varietíes were Redman wheat¡ Garrry oats,

MontcaLn barley and Royal flax.

The sodlun salt and butyl est6r formulations were com¡mred. 
:

The rate# of 0.52 !.O2 and 2,0 pounds per aere were applled. to wheat,

oats,e¡rdbar].elrædo.25¡O.J,and1.0porrndtof1ax.Theapp1ications

were nade on June 25, wnen the plants were approxi-nately eiglrt to ten 
ì

lnches taA[, and sn JuIy 8, when the cereals were Just beginning to head, 
'

andl the flax was ín b100m. 
t.,..,:.,

A sp1-ít pLot design was used Ín both erçerilments. For the one ' 
.,1'

ínvolvlng cereals, wheat, oats, and. barLey were pleeed. in the main blocks. ,:,:,,:.'-

The dates were aÞgigned to zub-bloeks a¡d the fornnrlations and rates were

ra¡rdomízed on the plots within these. In the f]-ax experJment eaeh

replicate was divided. i¡rto two date bJ.ocks. The forr¡rrlatlons and rates 
,,,, ,,

were randomi.zed. w-ithin these. Eaeh e:çeriment contained, four repLieates. :

f The rates of 2¡t+4 applied are reported on the basis of gre
aeid. It was s¡rrayed in water solutlon at a volr:ne of eighty gallons per
êGfê.
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six-row plots eighteen and one-half feet long were used. spac-

lng between rows was nine incheÉ, and between plots, eÍghbeen inches.

The middle two rows of each p.lot to be treated were sprayed by means of a

knapsack sprayer. To inerease the accuraey of the nethod of applieation

an auxiliary ta¡k, 5ì.mi]¿3 to the one described byDavis (10)r was

attached. Prior to harrest one foot was cut off each end of the plots.

Yield detersrin¿tiong were based on the two nlddle rod ronsr

Data on weight per meagured. br¡sheI, and ger"nlnationr Tüere

obtained in acldition to the yleld data.

Throrrgh frequent sultivatlon a1.l plots were kept essentialLy

weed-free.

Field notes were taken and abnorrn¿.l plants were tagged' Seeds

fron the abnornal p1antS TÍere sorrn ln the greenhouse, and the progeny

obser¡red to determlne whether any of the abnomrelities were lnherited.

Twenty-f{ve spiJces of each of wheat and barley, and twénty-flve

oat panicleÉ were collected at harvest tÍ.ne from each ptot in three

replicates. Fifty seect bolts were taken from each flax plot' All the

samples were threshed and seed counts ïuere nade to dete:mine whether there

was any effect of treatments on sterillty'

2. The Effect on Crop Plants qf ,&eç¿@t-?.¿+ fn tbe SqiL

Two experiments were fnvolved. in this section-one devoted to

alfalfa, barley, flax and mil3.et; the other, to com. The varj.etíes were

Macsel alfalfa, Montcalm barLey¡ Ro¡fal f1ax, Siberian miIlet, and Hybrid

85 x L5 corno

The sodiun salt and butyl ester for:ns of 2r/+Ð were applied to

the soil at 1.0 pound per acre on May 21. The arops were soïln on treated
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t. 
:

and untreated soil on May 1?, June 3r June :-6, ,luty 2 and July 17.

A split pl.ot design was used. Treatnents were placed in the

rnain blocks. CropS were in sub-blockS, and the dates of seeding were

assigned to the snall plots. 
, ,,:,, ,

A3;¡ plots eonsisted of three rows. The corn was planted in rows .., 
'

of twelve hi-Lls each. S¡ncing was three feet each way. For the other

crops spacing between ro$¡s was nine inches, and betseen cropsr eiglrteen
:...:. :.,,.i,
'.;. .I:,-.::.:.:.:inches. The ro¡vs were eighteen and one-half feet long : ::::,:,,:,,

yleld. of dry natter in por:ncls nas the criterion of treaturent 
,,.,,,,., .

effect. In the case of corn, ¡riel.d was based on the ten ínside h1lls of ::::':':'

the mlddlê Tour. One foot was glrt off each end of the other p.Lots and the

mlddl-e rod row ïvas har:vestecl for y5-e1d.

Al;¡ trials were nade ln four re¡Èicates, three of which were '

keptweed-freeandusedforyÍe1ddata.FieId'obserrrationsweremadeon

aLL plots including those ln the unweeded replleate. 
,

An atteørpt was made to detemíne the effect of the residual 2r4Ð

on nodulation of a3.falfa plants. 0n Septenber 3t ten plants ln each of

the treatments, in two rep}lcatesr llrere dug fron plotS seeded May 17¡ 
: :. : :i

June 3 and Jr¡ne 16. The roots were washed and the nodules counted. ':':':': ':'.::'
.--. . - : -

. . , 
t. 

'

3. The Effect of 2./nÐ oJr So11 Micro-organlsms and on SoiI Nitrat'es

These tests were carrled out on soi1. fronr plots treated for

another etçerlment (30¡. Ït eonslst,ed of three replícates wlth three

plots each. The plots were three feet by thlzty-six feet with an lnter- ¡,:,.,,'':'1', .,-._

vening three foot space'

an r:ntreated eheck and treatments of 2.0 and /r.0 por:nds per

acre of butyl ester were con¡rared. lhe ZrltÐ was app1-led on June 2.
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Soil sanples for bacterÍa and fuagi plate cor¡nts were collected

on Jrme 12 and agaln on JuIy 29. lTre dry, loose¡ top soil m's díscarded

and abor¡t ha-Lf an orzrce of noist so:il frcu just below the srrface ffie6 dug

with a tabS.espoon. Six spoons of soiJ taken at nandon frrm a plot were

bulked to nake ræ one sanple. 1\¡o such sarnplss were procr¡red frcn eae,h

plot. Esti-nates of the nr.mbers of soiJ bacteria end fimgi were secr¡red,.

l|he technique rised was as described þ Janes a¡d Sr¡ttredtsnd (23).

On October I, sofJ. sarples for nLtrate dete:sf¡atLons were

collected at three depths (0-6 fnehes, 6-LZ Lnches ar¡d 1-2 feet) on each

pJ.ot. B¡r nea.ns of an arrger slx hoLes were d¡LLled at ændo¡n on eacb plot

s¡d a eonposite sanp3-e sbtaü¡ed for each d.epth. Sater ertracts for tbe

dete¡minatior of nitrates were nade aocording to the nethsd descrlbed þ
fuerson (15). DetemLnations TÍere ¡nade eoLorcuretricaLly w:tth .a CoLema¡

spectmphotorneter.

For aAL e4lerd-rents ínvolved l¡ thfs stud¡r, the nethods of

statisu.cal analysis employed nere as ctescld.bed by Goulden (fZ).

Brrorgh tbe cou¡-besy of the $eÈeorclogical Division of Âir
Serrriees, Departuent of Transport¡ Ganada, a meteonologica-l srmary for

t'be lfin.iFeg Area was oþtalned, f}re de{Îy Êun¡Êaty for t}re perlod Slay å1

to Âugust 31. ts giver¡ in Tahle I.
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MErm3gl,0-ctcÆ, sü[mfÀry

W'TNNIPEG. MÀNTTOBAT-
MAÏ- ; -- - - .-- 

-- - - L9l+Z

fenperatrre MeerN
(uex. to mín.)

Eours of
Bright Sunshine

Precipítatíon
(inches)

Date

2J
22
23
u
25
26
27
28
29
30
3L

50.o
4,9.Q
5L.3
1t7.6
¿r5.6
38.A
33.3
33.O
36.2
49.6
l+9.5

7.9
10.5
7.3

]3.6
2.8

]-3.6
7.5
2.6
2.L
7.5

10.8

231+.7

211 .5

.01

.08

.09

.02
T

.O'7
T

.06

Total
May Mean
Nomalâ

/+6.2
52.o

,85

2.?J

1
2
3
lÞ

5
6
7
I
9

10
11_

/+5.Q
5l+.6
60.0
55.8
57.2
53.9
6.2
6j.s
52.1
It1.O
50.0

L2.5
/+.3
/+.5
0.0
2.L
1.7
lr.9
7.6
0.0

I
]-1r.2

.TI

.æ

(Contínued)

.12

.43

ù
m

Based on
Trace

aver,age at ÏÍånnipeg.seventy-three year
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METMrcTOGTCÀI SI]MMê.PS

TmNNïPEG. Såt{IglBÀ

JIJT¡E T9T9

Ternperature trÁea¡r
(nax. to nin.)

Hor:rs of
BrÉ.ght Sunshi¡e

Frecipítation
(inches)

12
13
llt
r5
t6
t7
r_8

t9
20
?)-
22,
23
2t,
25
26
27
28
29
30

59.1+
6L.l+
59.7
65.r
59./+
65.3
6j.L
67.'l
69.6
70.8
65.0
59.6
6.2
6r.6
67.5
62.o
62.5
62.6
6j.z

&.j
6z.a

l.2.8
13.5
l.3.6
6.o
0.0

14.5
]-.2.l+
L?.g
1.L
o.3
0.0
lr7
5.o

10./*
9.8
3.6
7.8

13.8
8,2

2o5.2

2¿i7.7

.22
7.L5

.04

.L2

.o6
,02
.16
.23

T
.olr

3.68

3.O7

I
.19

Tota-l
Me¿n
No¡ma].

1
2
3
4
5
6
7
I
9

6L.8
69.3
7/r.l+
6T.L
61.6
70.0
73.3
TL.2
76.6

14,8
6.5
5.9
7.1

L3.7
],4,6
L4.o
6.j

L2.5

.38

.a3

T
T

(Continuea)
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f*Btn I (Conlinr:ed)T:
METqpnoIpGICé{, SttMM4,Fg

M'IN.¡¡TPEG. M¿NTIOB¿,

Jrny_ _ _ _ -_ _ 19/,?

Date Tenperature Mean Hours of Precipitation
(nax. to uin.) Bnight Srmshine (inchee)

L0
11
12
13
Ll+
t5
L6
L7
18
19
20
2T
99
23
2l+
25
26
27
28
Ð
30
3t

75.4
'75.2
76.3
71r.8
'16.Q
75,O
79.6
70.5
æ.5
6L.6
54.6
59.6
66.7
72.1+
70.4
70.3
æ.9
'15.6
m.8
75,A
63.8
6r.7

@.9
6T.o

70.0
74.7
79.8
90.4
@.'l
@.'7

9.3
12.8
l+.I
7.9

13.5
Llr.7
TL.6

8.5
]..2.5
10.5
lL.7
12.3
Lo.g
L3.6

6.7
4-6
6.o

f3.2
12.8
10.o

6.1
r?,.8

3Ð-.5

300.6

ort
13.1
l.3.'/
9.8
7.0
9.3

r
.32

T

T
T
T
T

.32

l.w
.04

2:.9¿t

2.95

.39

T
.09
.l'2

T

(Gontinræd)

.08
I

Tota].
Mea¡
Nsmal

årGrrsT _ ___ _ _- 194?

L
2
3
4
5
6
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W
MEIE0 ryr$ c-I clltr_ $!MMÃw

TEIüNÏPEG. IIAI.IIIOBå.

åUGUST t9L7

Date Teur¡leratr.re llean Hor¡rs of Precipitation
(nax. to Bin.) Br{.ght Srmshl¡e (inches)

Total
Mea¡t
Nome-l-

7 æ.2
8 @'6
9 74.9

10 '12.o
LL 6/r.7
12 6¿r.Q
L3 63.2
ll+ 63.,7
L5 68.3
L6 @'2L7 65.8
1g 66.9
19 '.la.lo
2A 74.4
2J '16.3
22 86.1-
23 74.9
24 6r.6
25 57.2
26 64.9
27 TL.6p8 jl+. j
Ð 63.6
3o 63.1+
3L &.lr

68.1

6.3 .52 :,': .,;,,,

5.3 :

8.8 .L2 l0.0 .98 '. ;: ' ';

5.1+ .33
12.2 .06
2.2 .59

L2.4 .06
6.6 .1o
L.l .27
9.1 T

L2.2
a2.g

8.t+
L2.6
LI.g

8.1,
8.7 T

11.0 .23
L0.2
8'5 

:10.2 .n :,',,,.,.,..',. ,

9.6 r
10.6 : ,.,.,

3.6 .10 ,:' ',

z',|O.L l+.53

6l*.2 262.6 a.tog



-)1 -

W
The crops included in these exper5ments wí1l be discussecl

separately in their respectíve seetions.

L. tbe Effect o!2.4-Ð .ûpplied. to Cerea].F aFd._ F"Igr

Wheat

The day folLowing treafunentr all plots to which the ester had 
,,.,,,,,,,,,,,,

been appliecl were 3-odged. firis occwred at both dates of treatment. ltre 'i '

degree of 3-odging Íncreased with th.e rate of applicatLon. .å, week after .,..,,, ..:,

Èreatnent t'tre pl.ents had recovered their ¡¡olral. stature, br¡t sone crd.nhl-

ing of l-eaf nargins was notieed. on plants which had received. the 1.0 a¡sd

2"0 potmd rates. Ne injur¡r waõ observed on plots sp:rayed rrl,th the sodirm

saLt fo¡mrùation.

ltre 2.0 pormd rate of ester, aÈ both dates¡ resr¡lted 1n vÍsible l

steni1ityrandrar'ryctiI.msweresixinchesshortertbar¡no:ma1.Thesame

effect,toa1esserdegreerWBSnotedwit.htJre1.opouadra'te..àttlre

first date¡ the L.0 e¡d 2.0 por¡¡d rates of ester csused a, nrmber of

abno:mal spíkes to be produaed. lhe abno:me-lities eonsisted of twistLng .:i.'..

at the base of the raehls, spi-kelets bo:¡ae opposlte ratJrer ttra¡ aLtenaate 
-- '

on t'Ì¡e rachisl as well as twln spfke3-ets (rigure J-). seeds fron these

were grolrn ín t'h.e greenhorrse, and the resultant plants appeared norr¡a1.

Tab1e II shows the effecl of Prl¡-D on yield. .ås an average of 
,,,...,,..,

both d¿tes the 1.o and 2.0 pouad rates of ester reduced ¡ieJ-ds síg- ::::::::::::::

nl'ficantJ-y. lbe reduction at tùre 2.0 pomd rate ¡ras nore severe, buü the

dífference between tlhese two was not síg:riJicant.

The sodirm salt did not cause slgnifiaant reductlons in yleld
at any rate. Ihe dåfferenees ín yield, dræ to date of applieatior of, the ,', '"
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Fågtwe 3", Åhoswæå d:eeù sp$kes dttc t* epplåeert$em of #eds-P eoutpar*d, wå¡þ e.

nomle.l spS-ke"

.e" - neäwÐå
þ * Msi$Æg .at base of se¿ehåe .e**d hasel st*n{.3"åS'
e .emd d * *p5.ke1eÈs mear mådm-l"e eS spåke opp*såt* rai:her Èïra¡s

,aJ-*mmete
e * tmÈm opf.ke3"*&s em* apåce-å e*enl1åff
f - tt¡åstång at h*se CIf pachås ;axd wpåeeÏ" st*r*ååtry
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.!=qgLn rE

EIEqc_LOg ¡¡i EETER ,4i1D__Eq ¿_$t_Dr-U¡ s¿lT cr &*=!_Q t_EE

$gt*û- gI" r'Fesg-¡g*Fug$nps- .PEniltrq.

Â ?tnn À 
^ñ4 V l!-n-þl!J¡

Rate Zr,f*Ð
Poi:nd-s

Per i-lere

Date o.f Âpplication

June 25 JriJ-1r $ &1ea:r

Ester

ûate l,Íear: (Pstez")

Soùi':n Sa]-t

Ðate }flea.n (So¿turn Sa-l-t)

,,-Ðate tr{earr (Ester a::d
Soôi-la'o Sa^l-t)

0.00
o"50
1 .0û
)nñ

o"00
U. )U
1 ,00
2"OA

2/r.9
ttA
)È, Ë,

L9,l

¿) o,L

2r'1 I

22"7
21 ,t.
25"6

2/o"I

¿J.O

25 "6)tA
a7.5
111 t

2J_,2

?"6"O
?AA
¿J"J
2&"6

2/+"9

25"3
ceA
?L"h
18.3

11 a

26"7
2/o"r)
-/) -tl-ø.4
aE1

2L.5

1_),V

F V¡IUES

üa]-cu]-a-ted 5 Per Cent
Point

I Per Cent
Point

Ðates
Foni¡uia-tions
Rates
Fonnul-e.tior1s x
lonau.latiûns x
Ðates x Rates
Fonilul-ations x

Ð^+^^!ì¿. tr g Þ

Dates

Raies x Dates

0"19
l¿" D/,

)"))
1.83
1"48
1?A
L-32

Lo"l_3
1.t7
2"83
rQ"
I^n

"Ê"
'Q'-

7 "2Vtrã
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7eÅr-Ðe wÊre not signifícant at r*ny rate foy eíther fo-r¡m:latíon"

Tt may be Éean from Tabl-e fII that therÊ rras a. fa,irSy eonsistent

red¡;etion in f.ire nrunbe:: of kernel-s prr s-oålee as the amount of est,er

applied- Lncreasedå bilt no apÐrecía1¡l e re¡lucåíon for an¡,' rate of scdir-un

sa-l-t, Date of appS-åcation had li-btl-e effect on ste-.r:i1-i'by-

Cornparing Tables II and fII, a pcsitåve z"elatìonship betreeia

yield and. the nurcber of kerne'ls per s1:åke is evident, Th:is is sub*

stantiated þ t,he sígnifícant, posítåve eorrelation eoefficient obtained,

Calcu-l¿¿ted 5 Per Ce'nt,
Point

l- Fer Cent
Point

C or::elatlon coef-flícíent 0.471- û,288 Q.372

Tiris relafionshi¡¡ is shov,n: graph-ically in Figure 2.

Aeb_

Consiclerabl"e blasting i;as observecl on p1-ots tr"eated, a-t eíther

dateu "'vith the 3"0 and 2.C porrncl rates of ester' This l,ttas not noticed

for t,ire 0.! pouncl rate of ester, nor for an;r rate of the socìiurn sa-Lt"

Tal¡l-e IV shows that as a-n average of datese ¿ flrogressive recluc*

tion in yÍetd occurred as the eoncentz"atíon of the ester appl-ied in-

creased" The l-,0 a"ncl 2"C poux.d rates eaused significa-nt reC-uetions, The

difference betueen these tv¡o 
"vas 

not signifícant" At the 2"C po-ur:rd rate

the yåe3"d v,;as on1y ú2 per cent of the cheek,

Tl¿e sodíum salt fo:rrmlation did not affect yiel-d sågnífícan*tr-y

at any ra-te, The 0"5 ancl 1,0 pouncT- re,tes e:rch yieÌ"ded 19 pe:: eent more

than the check inot, si-gnifåcant statístic.ily), vrhiJ-e the 2,0 por:^ncl rat,e
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Rate 2rþÐ
Pounds

Per Acre

Ð¿-*e *f ånnl-åeatåon

,ïune 25 JuLy ð lÂeans

Ester

Ðate Ïc1ean {fst"r)

Sodj"ræ Sa.].t

Ðate Meen (Sodåtæ SaL"{:}

,- .Date Ï'5ea¡ (Esi;er and.
Sod:i-tm Sa]-t)

o.G0
o-50
l_"00
2"OCI

0"00
0,5G
!.ULl
2,C0

a^a

L.l "6
19.CI
15"0

l-8.CÌ

L8" ó
19"?
'lq Q
'tro Ã

1q- Ì,

aeì E
-!-c) ^ I

?ß -6
19"tr
l-6"1-
nË, r1

1?^q

r-9"r"
L8.7
rg"&
L7"6

"rÉ ry

nÍ+ â
¿c|eJ

2n- /
18"4
L7"6
L5"L

L'l *g

1"8.8
'TO t
l-9.6
l-8" ó

Lg*0

L"VsT,gAs- å$p*¡,lEcÆåug*D_r. s-_

üa]-eul-ated 5 Per Cent
Poinf

^.l- .Per uen't
Poånt

I{eeessary
Ðåfferenae
at, 5 Per
Cent Point

Ðatee
Formrl-a,tions
gates
Fortnulatåons ii
Fer:¡uiatåons )r
Dates x F'etes
Fsrlülrlations x

0"6S
ø r1Q
Jø ¡ç
n (},
7øaLÞ
¿ ,d

96 4J

t"7g
a A/!"öo

x Ða-ies ?*V&

Raèes
Ðates

Fates

1R_ ql
ta^

"og2 A4.

l. x\
)Qq
) aâ.

Ì-t /^ t
{ eu4
L"57
L"5'l \"L6
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sffi_Js

¡ SûÐïiÏli S

rffr.ip" aE aiq-rs_ I$--ariEL@Þ*FgR åtÆl"

ygr'é-q-E-

Pu;-te 2ul=D
Po"ræds

Þ a'a i¡ ø't'a

Ðe-te of Âo¡lica.tion

Jtsme 25 Ju13' I ï"1ean

Est*r

ÐaÈæ M*en {nstcr}

Sodium Seål:

CI"OCI

0" 50
l-. clO

3.. UU

0"00

l-"00
2"OCI

"1 
É

)QE
'1 ÕG
it aìI I ^Õ

)).q

3Õ.2
35 "8
"á. 

(}

32"''f

)J"Y

^¿' 
t/-ôø4

iT c
)Q2
1{ A
1*. ç

.t/-, e

J1"A

"o?ary*
25"'{

"a 
el

30.0

14"1
?-8,?
'1 r/ O

lq^"

¡r {^

37 -l*
) ! @¿+

Ða'*e l,4een (So¿:-1ru Salt)

Ðaie }:Íeen {Esì:er and.
Soåi.rm Sal-È)

F' _T¡IITEF SNp- I¡E"CE$SåF-L !I3}I58ffI CE.

Ca.].cul-at,ed 5 Per tent
POANT

I Per Cent Neeessaqy
Point Differenðe

at 5 Per
Cent Poånt'

lcT UçÞ

Fonuu}¿i;íans
Bates
Femule.tåons )e Rates
Fozuuf-etions x Ðates
Ðates x Rates
Fogmulati-ozlË x Ret,es

0.19
Lg"&2/ /^

ll n/

l-, znve,/v

t ",/a
¿I Lç've-;u

x Da'ces 1"07

10,13
&"07
ldar_øQ)

2.83
1ï-Q7
2.93
2,83

P7 )rl

8.4S
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cÉr.us#d na Ê-ppTëci-zhle ïed-u,c'LioÍl ín yietd."

The åLffe3"en*eÊ in yiel-d. due'bc åaie af s-pplåcai;ion ct ?^/,*Tt

wer* n*t sÍ-gni-fi-ca:rt,

Table V sh*.r'Is ihat there trås Ð- ilrrgråssåve ine::eas* ån steriliþ

ås the r'¿-te ef êster ap_pJ,ied, inc:'ea.sed. The -l ,0 and 2.0 por:rd- retes

caused sígnífica*t red.uctåons ii: the nurnbez= of kern*ls per panåele" The

sodår¡n salt did not eause a signifieant incy"ease ån stez"iLiþ e.t any rate.

Ðåfferenees in sterllåty di:p- to date of application of ?rlo*D'oze::e not

signifiear'¡t.

The eorrelatåon eoefficient' betv¡een yietr d s.nd- the nrq¡ber of

kernels per 3:eni c1-e rraË posLt5-ve a::d" signifiea-nt.

eaj.eul-e-ted- 5 Per Cent
Poi"nt

I Per Cen'c
Poinì;

Correls-tion eoefficient o "5æ n 
"ÊÊ a,372

Graph-ic representation of this relationship is sholvn in Fígure 3,

Eerlry"

The day efter treat¡i¡entu all plots to whj-eh the ester had been

eppl-åed- were lodged" This sas r:lot*d et both da*.,es af ireatnrer:t, The

degreo ef lodgång åircreased- with the rate of appJ-icatj-on" Â r¿çek fo'll-os¿*

ång tJre fåc'st date of treafunent tire pI-a::ts had. recovered theår statr::.e

reasonabl-y well. Plets treai;ed at t]:e secsnd. date remaåned I-odged." T'his

eonååtíon was most, selrere et the 2.0 pou:d. :'aÌ,e* The baseå nodes of

p]-anåsr in p]ç¿s whiel¿ remaåned ladgædu r¡ere a}:*ut three'Li¡nes ihe norruoJ-

size" X{ç ånjrtry ""e¡as observed- on plcts sprayed- nåth t}:e soåirsn såAt,
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il¡lJlJfi v

l¡ur,{ÞEs ËE ïryE|l3L' PFte*Î4SIÇ-s,,9 pr-gé "Ë

Rate 2rl¡*Ð
Pormd.s

Per ,tcre

ÐaLe eå.åpplågeJåP,ç

June 25 Jul;. I iåean

Ester

Ðah* !ítæa-n (gster)

$ocIårm Sal-t

Ða*e Îl{ee,n (So*ilm Sa.l*}

Ðate irÍean (nster and-
Sodiru Salt)

o"00
0,5r
1"00
)nn

o"00
o" 50
l_ 

" 
ctCI

2"00

/*6"8
/"J.¿"
2J?

4fr!)rø4

¿8,?
4r-â )
45.1-
tt Ë

&L.8

4J."L

&6"&
j.2 -a
&4.&
?rì K

LI{- õ Lf

lr3 "2
&5"8
&2"3

&3"&

/.1 ^a

40" Þ

Å2*"2
36"Ê
?e "*
38.8

IE 4È+)è t

42.8
&5,6
1) fÀi-r! e ak

lrl*"3_

r V¡T'UJ¡S- 4llÐ- i{EcEt5$.¡tffi- }IITWEENÛ-E

tel-culated 5 Pev Cent
Point

1 Per Cent NecesÉaz¡r
Foint Ðijference

at 5 Per
Cei:t Poåttt

Ðates
3'çsmul ations
Pø-tes
Fs:.muLa-tåons :c

I'ormr:-l-ati onÐ :{
!a'¡,es x Retes
FocmTúa.tíons x

tt ta

28"01-,/t"t - t,ô& i ç'-v

LA"59
" f /

4" ot)
. *Ë.
-ea )

x Dates G.88

Rates
Ðates

Rates

lX e'l

lv"tT
¿"óJ
¿eö)

4."ç7

2"93

f7 aP'í

)ja
I,)O

&"29

¿"08
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Ta-?:l-e VI shcus, that es ã-ä a.Ye3"ege of dates, the:"e Î?ãs ä"

n:',rg::essíve z"e,-t-ttc1cLon zn yåelc1 a-s the rate of ester applåed increaseol"

Theye w?,s ã. lfrtnôunced" effe*t even at ì;he haff po-ø:d rate* T'he plcås

irea'bed s-'i-, 1rhe second date yietr-ded sågniÍi-ca:rtly less thâ31 those fran

the first d-ate, The data shor'¿ the.t at tI:e Ëecond date ther€ 1?&s a sharp

pr1rgressive de*rease in yi*ld. wàth inc:'easeil rat,es of applice'çLon- Plots

Èrea-bed. r¡¡i'Lh the 2,û pormd::a-te yieldeå. anty 35 per eent af Èhe cheek'

1'lee eodjut salt fomr:-l-atlon showed prac'bíca3']y no effect, on

yíe1d.u irz.espeetive of z"ate or dai;* of appl-ícatåon" The raa:'ked dåffe:"enee

in response of the es*es: and çcåi¡.¡n saLt foiïtul-ati"ons a'i; åifferent rates

ancl da.tes ås refleeted, i-n 'ohe high F vefuês obte.inecl fa:: farmuf,"ations,

e,nd for the sfunp}e anci tråple interaetåons involvång fon'nul-atåor:s.

Thç ef,fect of 2rlr*Ð on the nrzrber of ker*r:els Fer spike af barI-ey

aye sho';-m ån Teble \tIT. T'Ïre ester fomule"tion reslited in å mårked'

decyease in fertíl-ity" ¿s an aveyage of the z"ates af ester applíed the

danage vras üor@ Êevere e,t, 'r"he seeond t}:.as at the fi"rst dateu and red-ueed

fertåli.by tñ 62 pe:' cent of the cheele a-,, the 2"0 por::d rate,

The soôi.rs.o sa*Lt showed praetieal-l-y no effeet at either rfa-te for

any rate"

Conparing Tabl-es VI and VTI' a cLose relationshåp be-r,ween 5råelcl'

and the averâge nrrober of kemels pe-r spike is evident. The highJ-¡r

sígnifi-cent positåve correlation betseen yield end. the nurber of ker"cels

per spilce substan'biates tl-Lis observatj"on'

ta-l-eul-ated 5 Fer Cent
Point

I Per Uent
Foint

Correl-a-ti-on eoeffieient a -6{7 0"288 v") tá
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EiELg--E

ffi!Ë"-eq. ¡ÛÈ E$rrn +jD" çn å-:lÜ Iü¿--:Tå¡-I AF ê,1 0

PEå*ågFër

Ra,l* 2rþÐ
Por:nds

Per Acre

!p.!ç qå,4,pplå q¡!*t'åqq

(J tug .:-¡ J u-L;r 5 !,tean

Ester

Ðate Mear: (fster)

Soåiran Sålt

Þate Fúean (Sooir:m Satt)

ÐaÈa l¡1ea:r {Est*r end.
Sndår:m Salti

0.00
û "5*
1"00
2,G0

0"00
0"5CI
l-.CICI

ä"CIo

Ë.' 2

l,þ 6å

116"?
qd,
)r.) è t+

&5"6

Fn4pJ-e 2
Ë.! 

'qn a)

Å,5 "L

L8"Q

3¿n'År
/,4ø4
'tG l)

)+o.,!

52.5
53"9
49"8

24.ÊL

tâ 2

2Q r'l

Jo"2
9a-9

¿'ÅJ o U

Ë't ô

5å.G
5CI"G
l8"t

E-.V¡qr-gEs-l'1!-Ð"ryUE$Sri]ll:--Ð-rnFEerügE"

Ca-l-crila-bed S Per Cent I Fer Cen'¿ l$ecessazy
Poin"b Point Ðifference

úu ) Lv\
tent Pofurå

Ðai:es
Fon¡u1a'ti.ons
P,aies
Fomirúe.tåó$s x
Fomtü-atåons tc

Ðe-tes :l ReÌ:es
Formulaiåons x

^ /^¿"c¿
c+rr E tto I o i)
.t x cl-
4)ø*v

- / /4
åÐ@ ())

a¿ / /
áU@ VU

j 
"ö'{x Ðates ?"1CI

FøÈes
Dates

PL¿l.tes

'i cì -'r ?
/e'G?
loÕ)
.ì4a

tr-s L' I

rÉ?

t ø/-[

Í20,

t. )t

lye óQ
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lÁ9,i8 -v,r_l

4rFxçT, QF ,Âir Esii:1Pr-AllÐ--Ç-E,4 F_o!:IEú*SISÏ" 9I *ã¡Æ
ii:!S:1ÞÆ*al*Flff'{ F¡S- F33, S l:$E- -Qf) PlgI:EI

Rate ZrfÐ å_*!ç_*oå.åg!åLç;.lio-¡i*
Porrnds

Per Acre Jur.e 25 Jul-Y I ftlean

Es'l',er

f 
- 

. r
l-)ate lllean tustcrj

Sodium Sal-t

Ðate Mean (Soaiu¡r Satt)

/_
Ða'tle iltean {.¡ister ajlû

S odiu¡ S a3-t)

0"0c
0.5û

2"00

0"0c
0"5CI-r 

^rìI a\ar

4-l-,6
)oê1
2EE
-al a
J0oå

)ö, )

l'"j u ö
?Q. 

"
&o"5
LLL e /-

/,1 ..2

39-8

40./+
?" ^.1.

2 tr. r'l

')) t

&"L
?q-<

"ôo

Å,o.8

4å"0

35.6
3L"6

2ÃC

1'>. j

LO,2
40"0
&a"5

/,1" 0

F VÀtiIES

Cal-cuLated, 5 Per Cent
Poånt'

I Per Cent
P oint

trc-ucÞ
Formula-tions
Rates
l'orir'ulati onF :{ Rates
For.inulations x Dates
Ðates x Rates
Formulations x Rates

^¿^) eÓ'J
I -1. r7t

io"g¿
2"Ç)2
Q"Q
a l-,t
) 4vLj-

x Dates 3"57

18- 5r

DOÃ

2"95
4.a Lv
röÃ
ooÃ

7 "6&I Ë.r1

7 "6&
/+"57
L,5V





T%:-s rsJ-*.tårnsiúp 3-s d-ernr:r¡s1,rz"aeð- gr*ç3ricell;' it Fj"gi:ii"e -l+.

Fla:r

-{t bÕih- da'i;es of, ap;r:låcai,åsn el-l the rates of es'i,er and the l-t

poi-rnd rate sf sccltwü salt e¿-used d-:topång *f, the plaxts" FLots receåv'ing

the l-,0 por.xrd re-te of sodirzir salt reeo'¡ered their" i:oxrcel stature" The

0-25 potæd rate of, estes'restúted ån slf.g'ht tvci-sting of plsi¡5u vrhereast

pl-ants reeeirring the O, 5 anð-1 "O por¡sd ra"tes of ester renained lodged- or

tangleci, and matured, ten days f;o tv¡o v¿eeks lg-ter than i,he cheek plots'

l,1r¡ne:rrtæ abnomra^l-ities resulted frtrs the tç¡o hJ"gher rates of eeter' There

was cor:sícr-erabl-e fasciatåon of bræ:ches or stens, and in Êorne cases coir-

p1-ete absence of flore]- organs (nigure 5) " ,å i:raneh 'r'¡rth e pair of trrin

?:ell-s we-s fctmdu ffid there Eere mffi¡r i:ol-l s u¡iih l-esse or mçre than the

no:mal urmber of sepal-s" these are åJ.l-irstrateci i-n Figure 6" ,Seed-s from

these r¡Ðre solqït i-n the greenhorx;e- The resulta:rt pla::ts eçpea::ed non¡al"

Table VIII shcr"rs ì,hat, -bhere rijes €. sharp p::ogressíve decrease ín

yielcl aecompenying åncreases in the rete of a¡:plieation of the ester" fhe

Ð.vers-ge yieJ-d- of t"he 3--û pound. raie of ester vras only 56 par cent of the

c]neek"

The sodj-æn salt fora¡rrlatåan shos¡ed Srractieal-]y no effee'i; on

yíeld. at an;r yate, tl:e differefices Ín yielau cl"u,e to d.aie of appli¿¿¡1ott

of the Zelr1s were nct significent et any vate for eíther Íornrùetåon"

As a:: everage af d:-tes, al.l ra'oes of the ester ear¡secl significa:rt

reil_r-:-ctìons in ih.e numi:er of seeds per bo]l-u rv-heveã.Íj, the sodi¡-æ salt had

pre.cticoll;r no eflfee-ì; at any of tire rs-tes. From Te.bl-e fX it may be noted

thatu å,s åj:l average of fo:r'aulatior:¡s Ð:d. rs-ies, th-e fåvst' da-te of appli-ca-

tíon af 2s1,,*Ð eawsr;& s3-gnÍfiea-ntly more sterålity Èhail t'he sefitsd"



Fågur"e 5" Feseåa.tåcn of f,L.ex stems d"ue tç aeplåeatåom
cf åud,.*t; ne:me3 gi3-e.nt at råght-



&. b ed

Fågure 6" -{bnçrmaå$.t$"es prudused as a resul-t of äuþÐ appl*-ee"tåon;
ncrmaJ. se*d full-s a* råghÈ,

.e. - f¿scå.ated stem. temånatång åm a defcrrnçd seed bel-1"
i: * tv¡ån seed bsl-1"*
e - fo¡s sepala
d - ab:r*æsså Seef
e * abß¡ocr{ieå Se.avese a d.efo:n¡ed fuL:" and seed þ*l-l-s

wåÈh *xruu fer:r ssd. såx sepeås"
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ry'rutT 0F A$ ETSTER rúlD 0I 4 SOÐålS.l þs/,f31 Ol'*:¿-l+r-J) ÛN THE ¿rlfER¡.GE

YI5Í,0 0F FLtuT Ii'l BUSHffi,S PER ¡1CRE

ßabe Zrl=D
Pormds

Per Âere

Ðate gf Spplica,t¿g$

Jirne 25 Jufy ö [,1er¡¡

Ester

Date Îúea:r (gster)

Soclir:n: Sal-t

Date Mean (SoAiru Sal-t')

Ðete i',{ea¡ (Ester and-
Soditnn Sa-I.t')

CI"oCI
t\ aE

0.50
t_.00

0"00
0"25
nÃn
1"OO

28"2
tt. 

^10 't

1-6.0

21 ^8

29,1
?on
tno"
26"8

28"2

25"O

3A"6
25 "2
21"0
1-7,X

t2 Ë,

30"0
??2
3r"tr
)At

3A,2

)A *.

tat
2/n"6
20"0
L6"5

tcA

90Ã

¿o" o

)o)

F VÅ],UES AND i\ECESSiIFT ÐTFFERENCE

Caf-cul-ated 5 Per Cent
Point

1 Per Cent I'lecessa-=y
Point Difference

a.t 5 Per
Cent Point

Dat,es
ponouJ-ations
P"ates
Forr¡ulati ons ï
Fonnulations li
Ða'bes x lates
Fornulations x

2Aq_o !./

56"u+
L6"O6

6,7'l
0"03
0.40

x Ðates
0"40

1n-1?
/+"07
i9e

L"O7
¡!,øÕ)

.J ta

t)Q
lJøL/

t3ARat,es
De-tes

F¿tes

2. 4)
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NII4BEE 9F*"'ìEFÐS FE3,-Þ9LI QF Et-/J

äate 2ul¡*Ð
Po l::cis

Per ilere

lja.te o f ' iir:i:li- ca '¿i on

Jr¡re ¡15 JUJ-y I I'f ea¡

Esåer

Ðale l,tea:r {gs*er)

Soùì-r":n Salt

Da-t.e l,..lean (SoAirrn S¡J.t)

Date l,llean iEster and
Sod-j.i:m Saj-t)

0"00

n Ãrn

r "ao

0"00
4"25
0" 50
1"00

n aé¡t ç<a>

6,aa
Aet
6.L2

6"1r3

L cld
fr1dt*)Õ
A ,irt
Á oo'

?.00

A rl-t

rt <$-t

Æ caÌ

c r.lj ø -t;:;
A Ë,}

{^. rya

7 "68rî't4

n /-)
,-/ 

"q,

Õ rL

È'l 1t

6"61
Ëo"
Ltc

Á A-l

,1 1*
rt tA
.7 jñ

7"i"8

r7 J2

F VÁJ,iIEfi ¿-|\D*IIECESSARI DiFfEF,q{ qq

tal-cuf-ated 5 Per Cent
jro'i nl,

1 Per Cent Necessar¡r
Point Di fference

o"t 5 Per
Cent Point

Dates
FormuLations
Rates
Fo::mul-e-tåons x
Fo::rtul-ations x
Ða,tes x Ra.tes
Fo::nu1::-tions x

10"l_5
17./08

6-0S
/ì.,88
0"14
0"88

x D¡-tes 7.26

Rates
Ðs.tes

F¿-tes

10"13
L"07
2,&3
? <å"

t 
^r'J

"d"2R?

34"L2
7,?:t
/. "29t. '>Q

/. 'xl'

0"60



The correiation

per boll v;as posítive and

-/+O*

coefficient betrreen

signÍfì cant 
"

yietr-d anC number of seeds

C al-ct¡l-ated 5 Per Cent
P oint

I Per Cent
P Ol-nï,

C orrelation coefficient a.5% a,254 o,325

This relationship is shoriçr graphÍ-calIy ln Figure 7.

Treatment hacl no effect upon rreight per measured bushel of wheat,

oats, barle¡' and flax, This is obvious fron reference to Table X" Gennina-

tion likel.¡ise was not affected- by treatment, a.s indicated in Table Fl "

2, Ihe.Effect -çg- C-¡lo,Jl Plants of .Reqic1i4a.-L Zy'rÐ iq*Þhe-Ë,l)i].

Although the plan was to keep the cr:ops involved in this section

ç.¡eed-free, it v,ras not practically possible to accomplish this during the

earlier stages of the experínent.

As v,ras inclicated in materials and methods, one replÍ-cate in

this series was not v'¡eeded. In th:is replicate treatnent v,¡ith the 1.0

pound. rate of both the ester and sodium salt fornulations gave effective

i"¿eed control for a period of almost two tnonths. T{eed growbh on the cheek

plots was very profuse and consisted- mainly of stÍnkweecl (tnl-aspj al¡¡gnse

t,) e and F.ussian pig'n'eed Gxv=fs -analgqtgi-de_s t") .

For alfalfa, flax, and- rnillet, seeding at the second and. third

dates resulted in visible reductions in stand on the treated pI-ots"

Due to shading, aphids, and other causesr t'he July 17 seeding

of all eropse exce¡È cornr dj-ed"
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TlrßLE X

EF',n'ECE _0F 2s4-! Ot{ T¡rE I,,BTGHT FER B:USl{E[, rI\{. pOUrJÐS- ECI&

,r,,ÌiE_¿r_T, O.tTË* FAFÍ, , ;.rÌ:lLqLêI

Ester Sodi-rw Salt

Crop Rate Da.te 1 De'be 2 ïl:1ea¡ Da-t,e I Date 2 [,lean

4heat

Tt6 es-r:

0ats

Itlie¿¡

Barley

Mea:r

Fl*x

l,4ean

c"00
o "5o
L"oCI
2"OA

0-crO
0"5CI

1"00
2"00

0"00
0"50
i- . c'0
2"00

0"00
(\ jE

ñ Ëat

1,00

59.0
6q-n
5ö"\

É.ù É

?(4
35,a
35,o

2F)

/.) 4

/:.?-"5

AA.5
L,,¿ øU

tt'l

54.0
54..Aqtc

5L"o

58.0
58"0
2c:")
58"0

qÉl

35 "0
36"A
2Aq

35"a

35.6

,'¡.J e L'

L:). )
/.2 ñ
/.) n

t.) Q

55"5

))"2
5lr" 5

)1:.a ''-

ÃcÈt

58"0
58-8
?ö"<

"4,2.))")
35"8
35 -?.

ar t

LJ þ.

/,3"Q
r+a- ø í
lr¿ ^\-¡

l.) K

5L.5
53,8
5/r.A
5&.a

Ê/ '¡

ÃÊn
58"5
58"0
58.5

35"*

zAe'
35 -0

1tr I
) -i5L.(

rJ"5
4<" )
1*2^ 5

42"A

4.2.r

55 "a

54.4
65_n

5!.,-'6

58.0
58,0
58.0
58"o

{*n

36,A
?qc
))e]

36.0

"Ã*

/,1 -4
It t:,

ta 
^

tt A

55.t

55 "0
5l+.0

5L'lo

58"0
Ê,*, )
5s"O

58"r

?Ã ri

1EÔ

35"6

¡1 Ë
!-1,J- a -'
Ja É

/r3"Q
t1 tr

/r2"&

55 "a
5/,,"5
5/,"^ 5
Ët E

5/,.6



*/r3*

m¿ñÎ î i¡î
l_-a-l-f]J.t1 .L-L

EEECT 0E ?'/'-! lf,PllÌj;Ð -1Q W@4I,. OATS" -FtrruEY 4lill !Lå5

Qi.J PER -Ë41T. SE$¡iÏi'lÂ1r.gr{ QF .TT{8, r1ÄRVr,STEp GRÀ.Ill

ila*o-æ Soúii;n Sal-t

Crop Ãate Da-te 'r Da,ze 2 lt¡fea¡ De.te1 Date2 Ìúea¡

WueaL

Mean

0ats

Itllean

Barl-ey

Mean

FLax

Mean

0.00
CI,5û
1"CJO

2.00

o,o0
a -5û
L,00
2"OA

0"00
o'50
1.00
2,00

78.o
?8.0
79,a
r7r7 n

78"O

96.o
95 "agB"0

100"CI

Qf'l )

9/*.O
96.0
95 "agL"o

gL"g

58"0
59"f1
57 "0
ó1"0

Ã(} ç1

82"0
go,tl
78,6
sl"O

90" 2

aAn
94"4
97"0
95 "a

CJÉ. É.

93"o
g&"a
95 "a
9?.0

94,g

{-} ñ
*"a
&,a
65 -o

þ¿, )

80-CI
79 "Ary*. q.

rla ¡

r/o 1
! ./ e!

Qlr fì
c)./. X

E7 "5or7 ,i

aAt

Q24

95.a
95"o
95"5

91," s

fu1 ¡
61,0
ã*<
63"0

60.6

?8"0
80^CI
7ó"0
82.0

rrô n

g&.ß
93"O
96,o
9lv.Q

94"2

98"0
9lr.O
93"o
97 "O

q4Ã

65"a
66"o
6r-"0
æ,a

6?"8

83"c
76"Q
80"0
81.0

80"0

98"0
96.o
9/+"Q
gó"0

96.CI

%"a
96"o
9lu"O
96,a

ô|+

6/""Q
6s"o
o-l- o J
ó3.0

A2 t.

80" 5
78,0
78,0
81"5

oÁn
9/r-5
95"A
95 "o

95.!

95 "5
95"0
93.5
96"5

oK '¡

61,"5
65 -5
br.l
6-3"c¡

d-z A

0"00
0.25
0"50
1"00
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4Lfelfa

The effect of residuaL 2rÅrÐ on the Éeld of alfalfa is

presented in Table XfI " The May 17 seecling of aLfalfa on plots treated

irith the ester did not ¡-ie1d signÍficantly lower than the check" The

same date of seeding on plots treatecl r¡ith sodium salt showed_ a

significant increase in yieId. Significant reduetions in yield occumed.

at both the seconcl and third. dates of seeding for both fonnulations. The

reduction nas greatest at the second d-ate. The Ju1-y 2 date of seed-ing,

on pl-ots treatecl with eìther formul-ation, yielcled considerably more than

the check" This increase in yield- might be attributed to nore efficient

weed control on the treated- pJ.otsu during the early stages of gror,rbh, and

to the absence of any residual toxic effect on alfal-fa forty-tv'io days

after treatnent.

Table TIII reveals that, eompaz'ed, ri'ith the check, neither of

the formulations caused any sígnificant recluction in the nunber of nodu-l-es

per plant"

Bqrlay

The yield of barley from Zrle-Ð treated plots v,ras not sig-

níficantly loler than the yield- from untreated plots" This indicates that

there \ya.s rro resiclual toxic effect of 2r/a-D on barley at a"n¡r time after

tìre 2ul*4 was applied.
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"TSåLF" Xiå

EIE -c.T- 8F' B4FJÐU1r!-t=il:!*-I¡¡ IÞ"g*-FQI! sl! X'liF å]-j, Ei TÏF,- p

ar._$Is!gLïN 3p.

R:,.te 2"á*D Pou:lds Per Ác-re

D¡t,e oi-S-eed+p.s-- *o.qcl* - . 1"00-J¡s3*l) -!uOq 
(Ëqdi"=o Fel-t) *

-ä{ey 1? /J86 3856 515S I'I1OQ

June 3 37A9 Ll73 892 L92ll

f r:-r, trnent Llean :.Ì830

Jrrne 16
July'2

238A
i ñ/, /,

Llr15
L/+54

1981

c)c1

L6t2

2t 66

Poi-nt

1fôÊ)-)7 )
L785

Ðiff e::ence
¡* 6 Pc'r
Centr, Iroini

ô. {J-

r vjJ,IDs .&-Np NEC]IS$ÂIìT UIFFE¡'E¡lÇli_

C¡-l-cuf,.a.ted 5 Per Gent
Poi.ni

I Pe:: tent l{eeessarl'

Tz"eetrents ?..06
Ðar;es 68. L3
Ða'r,es x Trea,ii¡ent's i-A. !+5

6,94

./ - t.icl

€nG
t 

^'1

g*4-BJ8 JUå

IF]IEçT .QL.EÊPU"qt"-?--l'-D I$. qiE SAIL ON TF

i{ljl"fBEiì- 0F i\lOllulE.s PEF. PL},}ìÎ 0F ÂL,IJ.IFÂ

Ð;ääa-qf sÊe.-dipq q-.0û-- . - . -- l"9p*{S-rerl - lrQg= (Ëgd¿l{n fla}t)" qlçq^* 
MW 11 L/þ"9 8"6
June 3 7 "2 2,? 5.0 5 'O
.rrme ró 7.7. I "6 9'0 8" 6

T.¡"ez'Lr¡en'å l'{ean

T::eatments
Ð¿tes
Ðaf,es x T:re¡.r.tments

-c-af-c:!*eg
2- ry'l

3,/-,.3

Aa Él^

F VÁ],UE.S

9"6

\ f ei uÊI'l*r, -l-c_r-l]Ï,
r o ñr'ìL t 4\) -'

) àL-.

I É:2
4.ê /)



-&6*

I*Flr*åLg.

,TrFE.C_i 0F ilEcr-Ðür,!:_2r_l Ðj=:_-j:,i_-;-1L._!Lj'j1-;:y_iF4qJI- iJ-f'!!_

ç¿ åå¡J*Er*&i- Lû:"iltÉ. CL Ðir -i Ê

P*:.t e 2, lÞ.Ð_j*q_Uïr {å-.qgf. ég.q*_*_*
Ðzi,*, at Seeding 0.û0 1.00 {Esi;e:r") 1.C0(So,1i,i:n SaJ-t,) irte¿,n

:.4;v i1 1n'.'q 1È'/o- -'Ì;
Jri:re 3 TlrJ,z 7A3û
Jrzie l-6 33)'1

a1 t2 ¡.

{ar(.
t.)nry

la rlL/;

¡ lrlA.

5 Pe¡: tcnt I Pe:' uenr.

ry:. E. t

67',16

37â{)
q¿ÊJul--r¡ 2

Trea.tr¡eni. l,iea-r: 1.681

?j"2 7"26tr

2r7 |)
! t rl.'!

/ÅaA

F -,/Ai,llE"s

Ca-icrúater'l

Treatrnen'ûs A " LZ
Ðates

Point Pcint
/^ ôtue 7/+
'ì llr 5.Qç20.14

f¡-"es x Tr"e¿;-ti¡ents C.?-3

Ei,ifE

At the firs;t cì"¡.t,e of seedíng, llots 'b::ea-ted ur-bh the ester

and" sodir¡n s¿l-'b form-,jl¿tions fielded mo¡:e 'bl:an the cireel:;" Bo-i;h

fonrrul-ati-ons red-uced- yield.s sigr:ificeLntl:r at i,he seeond d¿-te" .A con-

siderabl.e, tho';gir no-b sig:rirlc,iitt¡ recl,u-ction in ¡ris3-6 resuJ-fed fvorn

Jrc-i,h formul-e-{,i-ons at Ì:he .i..me J-ó d,il'ce of seedJ"ng" ås r¡,:th al-fe.Líe-,

tÌrere ï¡as nr resid-u,:l ía>i"e effect -upon fla:; forty-t'r;o ,Í-ays afie:r

j,::ea'ü¡ent {Talte -:,,r1) 
"
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EEFEcL.*0J_3tr!IPü;,r, 3 '4?-Jl¡- T-s- SJ- *-oLE-m- /IV-EP'/:.GIT JIEÐ

OF FL^.], II( POUNDS 0F DRY II1ATTER PER IICRE

Ðate of Seeding o"o0
Rate ,* ?-â{-Pounds- PeqAc-æ

1.00 (Ester) 1.oc (Sodium Salt) Mean

May 17 5608
June 3 5869
June 16 /Q3L
Ju1-y 2 L29A

Treatrnent lViean /+2/+9

57o4
3437
3566
2a3¿',

%to

6g*
2029
3þo
1814

35L7

Ã rìo
lþ"01

6099
3678
37L9
L7L3

r398

F VA]JJES A}ID NECESSANY DIFFMMICE

Calcui-ated 5 Pev Cent I Fer Cent N ecessary
Differenee
at 5 Per Cent

Point Point

Treãtment s 2"52 6.9/r
dJ"6a 3"L6

¿"(]0
Ðates
Dates x Treatments 6'39

M=í]Jel

From Table )nru, it may 'oe seen that the dlfferences in yield

bet'¡¡een the cheeks and the treated plots were not signifÍcant. Hovrrever,

at the second and third dates of seecling the yields of the treated plots

r¡ere less than those of the check in the ease of both formúationsu indicat-

ing that there vras Some toxic effect of the ?.r4+. The marked. íncreases

Ín yielC- for both forr,n:.1etions at the JuIy 2 dete of seecLing ma)' have been

due to the tv¡o factors; more effective weed control on the treated plotso

and absence of any residual toxic effects to the millet"

C orrr

Tabre FtrII shows that

the ¡rielci of corn at each date.

Llne 2r/1Ð treatments

These increa,ses may

caused increases in

have been clue largely



tat-4-a-

to more effective weed controL on the treated than on the untrea-ted plots"

After applicatíon of the 2rl¡.4 on Fllay 21u there ï,ras no hearry

rain until Ju:re 3 (Ta-bfe 1). The rain may have earried the 2rl-Ð into

the soil, i,'¡here gerrninating seed-s could be affected more readi1.¡'. This

consider¿Ltion might account for the fact that toxic efíects of the 2s4-D

beca-rne app,arent on the susceptible crops at the second and. 'bhircl dates

oí seeding, ht not at the first.

TAÞ_L}I )-1iI

gF,'FEÇT 0EIìFSJpUÁr*jr.¿-J- Ilü.TlE Forr"-,oI_IHE ASERAqE Yr@D gF

I'JTLLET TN POUI'TDS OF DPJ I'TATTER PER ACFE

Ðate of Seeding 0,00

Rate ?-"L-D Pounds Per Acre

t.o0 (Ester) 1"Oc (Sodiun Salt) ItrI ean

Ma"y L7
Jt¡¡¡'e )- -/June fo
JuLy 2

T reatment

1J22/,
LOåzg

593&
wa3

of Mean 7/'.28

121 /, /,

10131
/.q]q
310L

7573

LA5U+
7647
5280
368o

6783

1_1297

9fi6
5376

¿ö¿ö

C alcrrlatecl-

F VÁI,UES

5 Per Cent
PoÍnt

I Per Cent
Point

T reatrnent's
Ðates
Ðates x Treatments

1"69
ÃÃ oA

1"60

6 "9/+
3"a6
2"66

5"o9
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j::äZ::!.Y-

iii¡i,'nc!:' 3f, *,J-lli|,'åi"¿:Ð-I!-gl[.éìLi:--:rjl-li.ii.iË,{r$t-itårÌ. !9.

cgPiìIti.Pca\1på-.ÇL_Eff*lé.i:urÀ*ry_{,'"i.ç?x

*_-*---.b.,.q-À-*:0-lsl¿Ci'. ,Pe1. Ac:':e . '-
Ð¡-:t.e oi' Seerr:r-r:¡l O"OA 7,qrl (r'oL-:') :l-.OO (Soäii.rr ¡ei-L) irìe:',n

: ¡r.a. -1 ¡J /2-Åa 6/,ì.(-,
12,7ry

5]55

'n7-f-,t:

(,3|a
5',il;3
,.'i -) ;
1 1.171

ltrc/o3

11 
^à,,-!.'.:

I t7't1

LCI6*

Jr-tae 3 566'7
/ 

^..P^.¡1r¡1çr .Lv : '2,:

Jul-;' 1? ?'565 26t5
Jú;r 1-7 7l,g 108ó

Treri;nent i,iea-n 33'¿5 1i598

F V¡-LUil,S ;¡q¡ irlþ;CiräS.riF-T ITFF,EFEIICE

f¡l ç1rl r i-.o¡ì | li:.:: C.=ni 1 l)'''" Ú-ni jliccl:'l:¡t
;ro;Liri, Fc j-n.i. j)i Í'f_'c:.ence

:*, \ ?e:
Üent, :roì nt

Tr:eetment r: 2L " 35 'o "9'',
l)::.r:rr; t1a".36 2.73
Ðates :< Trea.t¡nen-r,Ë 1"4r 2"36

:l-3, rl3
t '>')

l-,a

2 rilaølrfl"^r,.*., a'î )-,1.*il rln Sojr-.J, jtiic::Õ-oi'rj.1.tlliílil-rr-l iìnd o:n Soi--l- ii1-!!qa-[es
r-r!- r: L'v tr'' :_:_--::'f::-_-;:::4=-:-.

iis j-1i¡-ìis3.i;cc- irl î:'.b--l-r-s l'-'iI-j-i" ¡¡¡f j{ÏXe ?:?/rÐ soii 'l.ree'i;:'¡en'ì;s

h¿ci no srgrificant effect on ille n--r:ilbe-l-l¡ of î::-c-i"-,'ril ircÌ -íu'ä¡-i in 1'he

soi,-l .

Fron: Tabie ]llt j-l ilr e-¡jcieni, -ill.:.'i; -i,l:re iri-i::¿',-Lc ccn'ien-i c'í-- '';l;:e ¡oí-i-

r,'¡-:-:.r ::o-i "i-nf-l-ueirced, siilnrfi c::"n'i'-l-:['4'i 2r,i.-Ll,



-50*

TÂÞ¡E }'VIIï

EFT',EçT 0L2., 4*p S0ï1 _TF"EAJr,{ru:i'*

Rate 2uþÐ Date oå Sarpl-ing
Pounds Per Äcre June 12 July 29 Mea¡

Es-i;er 0.00
2.00
4"00

Ðate Mean

Æ"gpé L3.92 27 "9236.L7 L2"67 2l+"12
38.12 8"83 23"118

38^73 1l-,81-

ü x 5OOe000 equals nunt¡er of bacteria per gra:n of soil

F I¡AIUES

Caf-crrlated. 5 Per Cent 1 Per Cent
Point Point

Ðates ?/+,L6 5 "99 73 "7/n
Dates x Treatnents 0"0L 5"I/u

TAIìï+E jqr

E$FECT 0_F 2. 4-D s0Ï-t*g_EEAsr4EN? qN_JqJ¡Eq" gE=PtArg cQllliÞ OF:FUNGÏ

RaLe Zrlç-D Date ofr,San:p1i-ng
Por¡rds Per .A.cre June 12 July 29 Mea¡

Ester O.0O

4"00

Ðate l/lea¡

10,75x 5 "5/,

11.12 7,'.7l

LO"L6 T.Lg

2,00 9.50 8"33
8"14
8"92
9"/.2

& x !1000 eque-Ls nunber of firngi per gï€ün of soiJ-

F V,âLUES

Cal-cul-ated- 5 Per Cent I Per Cent

T*"*tü,erts ----*
Dates ?-3.67 5"99 13,7L
Ðates x Treat¡nents 3"O/r 5"7./*
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ryFFÇg- qL?,å Ð FQI!-riì.EAgdrNT pg uï:i'JìårE. pOI{T-F.LT 0F spIL

ÐCPRF'S-cEÐ ÅS ivÍILtlGRÅiåS NITP.ÀTE PER 100 GAAI4S 0F OVmü DRy S0fi,

P,a"Le Z,I-D Denth
Pouncls .Her rrere 0-6 inclres 6-12 inehes L-2 îeet Mea¡

Es'Ler O"0O
2,00
4"00

Depth Mean

) ryl
2 '7..7

3"O9

3"A7

L"9/¿
2 É,a

r,37
't oÃ

1.08
1"/"0
0,8?

1.12

1-q?
2"1o3
1"79

3' V¡J,UES

Ca].cr'lated 5 Per Cent 1 Per Cent
Poi¡t Point

Trea.t¡ner¡ts 2.52
Ðepths
Ðepths x Treet-

5't 6,

ments 0.14

6"gl+
3-88

3,26

6"93
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The experirnents ínvolved in this study l.rere outJ-ined ín three

sectlons:

T. The effect of 2r[4 applled to cereals and flax"

2" The effect on crop plants of residuaL Zut+Ð Ln
the soil"

3" The effect, of 2r/+4 on soil micro-orga¡risns and
on soil nitrates"

The ¡n1tyl ester and sodiur¡ salt fornru-l-atÍons of 2rlp4 vrere coü-

parecl in two of these. In the first, the applications v¡ere made at rates

of o,5s L.A and 2"c pounds per acre to wheat, oats, a:ld barley, and at

O.?5s 0"J, and l"C pound. to ftax. The plantslvere eight to ten inches

tal-t at the fi:'st date of appli cation" At the second date, the cereals

were just beginning to head ancl the flax was ín bloon"

As an averege of clates there rrere progressive ciecreases in the

),ietd- of all crops, e.ccompanying increâses in rate of application of the

ester. À11 rates causecl signÍficant redu-ctions in yield of barley and

flax, 0n1;, the 1"0 and 2"0 pound rates reduced the yielcl of lvheat and

oats significe,ntly, The effect of the ester on barle¡r ïras more severe at

the second than at the first d,ate, For the other crops the response at

tire two dates i¡ras sirnilar. Some abno:rnal vrheat spÍJces v¡ere col-Lected from

plots treatecl at the first date with the J. O and 2.0 pou:rd rates of ester,

Fl-ax plots which received- the 0,5 and 1.0 pound. rate at either date had-

nany abnor.rnal seed bolls" The progeny fron seed of these abno-¡mel ç¡heat

Spikes and flax bolls were normal in appearanee, The ester forr¡iulation

reduced the fertility in all four crops and hÍghly signifìi"eant positive

correlations betvEeen fertili¿r,;r ¿4¿ yiel-d were obtained'' Sodium salt did

not affeet significantly the yield of any of the crops at any rate or
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d.ate" The lreight per ne¿lsu-red bushel- and" gernination of harvested grain

r'¡ere not affected- adversel-y by ?-o/¡4 "

The crops involved ín the second section we:'e alfalfa, barLey,

fì-ax, rjllet and corn" Appl-ications of the ester and sodium saJ-t v,'ere

mad.e on l,íLa.y 2l- at the rate of 1.0 pound per acre. The crops \F¡ere sour. on

tl:e treated soíl and on u¡rtreated checks on five dates, iiiay 17u June Ju

June l6e July 2 and Juty 17,

The response nas similar for both for¡n-rl-ations. They did not

reduce sÍgnf-ficantly the yields of any of the crops sorm on the first date.

^ê-lfalfa, flax a.nd. rnillet shor'ùed red-uctions at tl¿e second and. third d-ates

of seeding" However, no vesiciual tovic effect of Z.I-D was evid-ent'r,'hen

the crops ri'êre solltr fort¡r-Nn¡s days after treatrnent" Barley and corn lrere

not adversely affectecl at any date. Nodulation of alfe-lfa was not in-

hibited- or reduced,

Soil- treatnents did not influence the numbers of soìl bacterÍa

and fungis and the amoi:.nt of nitrates in the soil.
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