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A STmY 0F SëT,EC['ÏI/E CHEn/üCÁr llltEllÐ oOSrRot

POSSIBTIJITES FOR ONION SHT PROÐUCTION

I]VTRODUCTTON

The procluctlon of onj.o n sets has long been of iuport-
ance as a vegetable crop in the Winnipeg area. Th.e total
prodluction in some years has exceed.ed. four million porrnds (m),
whlcb is approximately 65 per cent of the total Canad.ian

productlon. Control of weed.s is a major ltem of ertrlense

(15, 19) ln the proiluctÍon of this crop. Onions grown for
sets arà planted. relatively close together, both urith respect

to d.istance between the roïrs ancL to d.istance between the

Blants in the rows, and. for thls reason mecha:nlcal and. hanð

weeding 1s often difficuJ.t and. costly. Tn vlew of these

faets, the possibillties of chemical weed. control- have

recelved. much attention;rfrom researeh workers. The dlscov-

ery or clevelopment of a sultab].e chemieal whieh would cause

no signlficant recluctlon in lleld or storage eapacity of

onlons, and. yet controL or aid. 1n the control of weed.s,

would. be a boon to the onion set grower. .

i

Th.ls thesls presents a report of stud.ies of several

phases of weeù control in onions. Potassium cyanate has been

in fairly general use as a post-êmergent weed eontrol in the

Eastern Unlteô States and. 0anacla for several years. In order

to establish rates of potassir:m cyanate which eoulc!. be used.

safely r¡nder Tflnnipeg cond.5.tions, the chemical was applled at
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several rates ln experlrnents carrled. out in tws consecutlve

yoars. The effect of the spray treatments upon both onlons

aJld ïveeds ls reported. ln coneldorable detall.

.å study was also mad.o to determlne what effeets the

factors of cllmate¡ such as terrperature and relatlve hunld-lty,

nfght Ï¡ave upon tfre degree of lnJury eaused. by post.-emorgonco
.'

sprsy t¡reatments of potassll¡.m eyanate. lhls stêg: an attempü

to provld.s lnfornratlon as to the most OesÍraþIe time for

appllcatlon from the standpolnt of effeet on weeds and posstble ¡

lnJury to onlong.

The effects of pre-emergen@e applteation of salalum

cyanamld, nonosodirim eyaraemlde, potasslum cyanate, aJrd 2,4-D

wsre also stud,leÔ.
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. ASVTEW OF I,ITEBATUfiE

Consldorable resoareb work has been d'one on ch'enl-cal

weed control ln onlons during tho lasü IO years. Thls ÌYork

Ïras lnctuded. studles of maI.ly chemlcals. Tfroso sh'owlng most

propÍBe and. most widely stud.led are 3 d'llute sulphl¡rlc acld

(U2SO4), cyananld.s and cyanates¡ ?t$-dLcbloropheno¡cy acetlc

acld (Zr+-O¡, and varlous dinitro coÍlporndso

Dllute su-lphurlc aeld, as a solective Trerblcld.e in '

growlng crops, tras. beeR used for about 5O years. In the more

reeont yearÉ lt has been used. co¡tmercLally on onlon flelds n¡ltb

a conslderaþIe anount of süG@@sSr lree and Ël1ls (eO) state

thaü of all tbe cÏremlcaLs i-lsed on onlons in thelr e4perlments

ln Ind.lana, dllute sulpÌrurtc acld was the only effeotlve ono

whlch showed. sufflclent seleetivlty. They reooniner,rd that the

onlon plants should trave two true leaves and that the foliage

be dry at the tlme of spraylng. They also found- that

temperatures os' above ?O degrees F. and a hlgh relatlve

humi¿lty are deslrable ln ord.or to obtaln maximr¡¡r effectiveness

from sulphurlc acld.¡ and that low spraylng pressureE (below

5O pounds) should be employed. to avold excesslve wettlng of

tbe onlon plants. Warren (29) also found that sulphurlc

acld. in õ per eont solution was one of t}-e bost ctremlcals tested

on onlons &s a seleetlve post-emergent sprâfo Chappell (6)

used- dllute sulphurle acLd (? per ,cent) a¡ld- controlled- weed's
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effectlvely wlthout sfgnlflcant reductlon ln the yleld

of onlons. There was no signlflcant differenee ln the

number or welght of bulbsr nor aay effect upon the emount of

sproutlng ln storage. Lachman (1?) obtatned no controL

of purslane, lembrs quartersr of, grass weed.s wlth the use of

sulpTrurlc acld., and conslderod. the use of the cÏ¡enlcal to be

of qu6stlonable value. Ile suggested that envlronmentat

conditlons may ptay an lmportanË parü ln the suecess of this

¡peühod. üost resoárch workers agro€, however¡ that beeause

of lts hlghly corroslve eheæå-e"eJ. nature tÏrere ls llttle Ï¡ope

that lt wll1 be öevelopod. for extenslvo use as an herblclde.

Slnox and other dlnltro conpounds have been used wlth

consldorable sueeess ln tkre cor¡tro} of wee.ds 1n onlons¡

especlally ln the western part of the Unlted States. In

Callfornla, Westgate ånd. Rsynor (gg) reported that slnox at

tÏre rate of 1 gallon ln 16O gallons of solutlon per acre

proved. satlsfactor5¡ for weed. controL ln transplented' onlonst

providing they were bqqltTrtrr and not over 1O lnches Ïrlgh.
, ,:,!. :

Good control of various specles of mustard and pigweed was

obtalned with no contro} of purslane and- many grassos.

Crafts and. Raynor (9) Ln L944 found that sino¡c could be

safely used or¡ onLons durlng tbe flrst to thlrd true-Ieaf

stage. slnox has been used. on a commerclal sce-Ie 1n

Callfornla onlon field.s. Wanre¡¡ (29) worklng in Wlscots'siu'

found- that spray concentratlons of slnox strorlg enough to
ia<..a:a;'>\
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glve good control of weeds resulted. ln conslderable burnlng

and a small emount of k1Illng of tho onlon plants' Slnox

was tbrerefore not consid.ered satlsfactory under condltlons

exlsting ln that state'

Congld"erable work Tras been done

poqslbillÈles of uslng varloug forms

to

of

dlscovor the

2r4-Ð as a Pre-

emorgeïÌce treatment on onlons. Iltlarrenr É 9l', (gO) coucluded

that to be effectlve, 2r4-D must be present ln toxlo eoncentra-

tl0ns at the tlme weeo seed.s are gomlnatlng. several

workers (2, õ0, 161 20, 19) reported' that 2'4-D at rates

}Ilgh enough to effeet praotlcal weed control sorlously

lnjuredtheonlonplants.Tr¡lswasfouad.espeoiallytrue
when2,4-Dwasapplledbeforeseed.lng¡and'evenmoreevld'enü

lfapplledbeforeseed.lngend.mlxed.lntothesoll.Warren
and Eernandez ß2') found' tbat 1n onlons grouar from seüst a.

pre-pJ-anting treatment of 2 to 4 pound's per acre delayed

emergencefromlodaysto2weekg.Itwasconclud.oðü}rat

2,4-Dsol}treatmentsoffertlttlepromf.seasametrrod.of
eontrolllngweed.stnGold.enGlobeonionsgrowÏlfromqets.

Tay3.or Q4) on the otlrer Ìrand, found tbat $¡ l't and 1å- pounds

ofsod.fu.msaltof2r4-Ðononlonsgrownfromsotsgave
slgnlficantweedcontrolwlthoutreductlonlnyleldor
change in the average welght per bulb'
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Warren and. flernand.ez (AÐ applLed- several fo:rørulatlons

ol 3t4-D to onione growr from seed. and. reported that the

only ones w}.ich dld. not reduce yleld were the sod.1rr.n and

amlne salts. These for:nulatlons at 2, 3t and 4 pounds por

acre were found to glve generally good. eontrol of plgweedr

lambts quarters, pUrslane, sTropherds purser wltCh-grass, and

foxtall for a perlod of from 4 to 6 weoks. They found that

crop lnJury lnoneased almost dlrectly with the rate of

appllcatlon, and. suggest thet tkre lowest rate of 2r4-D whlch

w111 glve good. weed, oontrof. should. be used. Ttre aalne salt

of 2r4-D was also found. to be effeetive for weed control by

Denisen et al. (11)r but signlfleant redr.rctLons ln yleld

ryere obtalned at rates .above $ pound per acre. Grlgsby (1õ)

found that of several chenlcals, the øniIle salt of 2r4-D,

potasslun cyanate, a^r¡d sod.lun 2, 4-dlchloropheno4y-etbyl

sulphate (EU-t) eaused. tÏre least reductlon ln yield.

Taylor (eg) mad.e several üneatmonts on onlons ln tþe

greenhouse, using the sodlug salt of 2r4-D. Ee reporËed

that the stand v¡as better and the soedllng taJury was less

when applled Just before elnergence than when applled. êar"lieP.

Poroontage weed. control was also hf.gb.or at the laüer" date.

Rates as trlgb as 2 pound.s per aere seemed. satlsfaotory on

onlons grown from seed. Th.ese results were genera1ly verlfied

Ln outdoor trials by Taylon (es).
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Taylor (26) found, that ln pre-energonee treatnent of

onlons grown from sets, there was no slgnlflcant reductlon

in set yleld from troatmonts of È to 1| pounds of tlre sodir-¡m 
,,:.,.,r,

salt of 2r4-D por acre. Tfre stand, h.owevef, was fedueed' :'::i:':

whlch resulted. ln larger sets being producod. Pre-emergenco

appl.lcatlons of 2 pound.s of amlne aná 2 pound"s of the ester 
._,::.:

for.mulatlon of 2r4-D per åere wore mad.e by Baklce and .: :',.

Sterßlforth (4) , and. gave good eontrol of weeds 1n onlons ;';,"':

for about three weeks after the oRions emenged. ì i::'¡'''''

The aIþI ester of 2r4-D was applled to onlons ae a 
I

prê-emergence treatment by Alban (t). Excellent weed' eontrol :

ïrras obtalned. for a perlod of several weeks. f.11 other 2r4-!)

tneatments caused severe danage to all onlon varietles.
j

Hodlln (15) earrled out work usLng calclum, cyanaruide 
I

as a pre-energont dust treatment on onloIts. He found that i

loo ano 2oo pound's per acre of Èhi s ehemi sal delayed' ttre

energence of t}'e Onlons by 24 to 48 Ìrours. Iïeed's rrtere 
,.',.:,.

redueed about 5O por Cent by pre-emergent trOatnent, but ,'., 'l
¡';'" tt': '

crop ylelds were not reduced' Plots whlctr recelved' an

addltlonal post-energence treatment of calcir:r' eyanamlde

at 50 and lOO pounds per acrer showed. a reduetlon in yleld 
r::,::,,_,

of onlons, er¡d. ellmlnated. abouü 90 per cent of the hand" i:i'r¡'ìrr

weed.lng.

Potasslum eyanato Ïras proven to d.ate to be one of the 
l

most promLslrrg of post-emergenü selective ohe¡eicals whioh can

be used. safely on onlsns. Exporimental workers ln varlous 
,,',,
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parts of the eontlnent have obtalned results wbich dlffer

widely. In general, blgher rates bave been found neeessary

tn the lr¡ladd' reglons than in eoastal reglons ' Work carrled'

out at the Universlty of Manltoþa ln L949 (g) lnd-leatoê that

y2 pounds per acre, applled Ln two applloations of 36 pound's¡

dld- not produee any apparent lnjury to onlone growa for Eots'

Sucb rates are far ln e5cess of tTrose 1n use ln Eastern

United. States at tho present tlme'

potassl,n c¡ranate was applleé by Eedlln (15) as e post-

emergent treatment ln e¡l effort to control Le'te gerrurlnatlng

purslane. llthen the spray was applled durlng hot alId dry

weather and-.tkre weeds were ln very suall sÈages, purslane

and lambts quarters were read.ily'Ìr1l1ed.' He found' tbat when

tlre woeds were small, there w&s no need üo go above a 2 pør

eent solutlon at 8CI gallons per acre. Lac?jmelr (rg) and'

,l{ylund (ZZ'¡ found that of several chemlcals used', potasslum

cyanate was the most effeetive, but that lt was not suffleiently

selectlve to permlt direct applloatton to the onlon planÈs

yithout some reduetlon Ín yleld-. Cockz't'm and' Ward'en (8)

applled'potassluneyanatotoonlonsaþ20pound'speracre

and produced. a sllght burnlpg of the onlon 3.eaves'

.Ðen1sen,etaI.(u)obüainod.s1gn1f1eanty1e1dreduet1ons

uslng potassium cyanate at I and J.$ per eent as a post-

emergent treatment, ,Pd obtalned a}so, a good. measure of weod.

control. Grlgsby (fg) used several chemlcals ln pre-emergeneê

lr : jt:,!.,ii)i.,.ì j::
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treatments of onlons¡ and- found that least reduetlor¡ ln

ylelo was cst¡sed by potasslum cyanate artö' 2r4-D, Nylund- (Zf )

found. that potasslum cyanate applled. pre-energenÈly gave fnom

9O to IOO per cent weed eontrol.

Sevoral other ehemloals krave been used' wltTr varylng

erlounts of suceess. Lachma¡r (rg) obüelned- good eontrol of

gþass weed.s wlth lsopropyl n-phenyl, oarba¡nate (ffpC)r and'

found that lt possessed. good Eelectivity for beans, beets,

splnach, and onlon sets. IPPC supplemonted wlth 2r4-Ð was

found. to be veluable ln the preventlon of weed growth ln

field.s of onlon setg. Crafts and Raynon (9) lndtcate that

good Brê-emergent control of weeds, lnclud.lng gnassest can

be obtained by the use of eltb.er dlesel o11 or stovo oiL

at rates of 6O to ?5 gallons per âc1'ê. Alban (1) found that

g pound.s of sodlum pontach.Iorophenate (lUa pop) per acre

applled wtren trre onfons were 2 lnctres hlgh gave excellent

weed control for three weeks. sodil¡¡n lsopropyl xenthate

Lrsed. at I pounds per acre by Grigsby (fZ) oaused a 16 per

eent stand reduction, wlbTr no reductlon ln yleld. Bannarê

and. Tlard.en (g) found- that pre-omergence treatments of 15

pounds of sod.fu¡n isopropyl xanthate per acre produced' onlon

starrd.s approxinatlng those of cbeck plots'


