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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



4-

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;'>\



-5-

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'
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¡üATERTAIS ASÐ }ßTTTOI]S

Two maln experlments stere condueted. (1) Potasslun

eyanaüe was used post-emergently ln experlments which were ,.r'

repeated. for the two years, 1950 e¡d 1951. Observatlons were

nad.e on the amollnt of woed. control obtained and' on the ef'fect

of thls control on the yleld of onlon sêtS. (2) A study was ,,ii.r
,ì...::.ì¡j.i

made 1n 1951 to deËennlne the effect of the stage of growtkrt 
"

:1.. , : i'J

temperature, and relatlve humid.lty upon the amount of lnjury i"'rr::

caused to the onlon plants wtth varlous ratos @f potasslu'n

eyanate. (g) g small pre-emergence study was c'rrled out

ln 1950 and l95L usj.ng 2r4-Ðt monosod.h.rn eyanamldet Galcllrm

eyanamld.r and potasslua cya:eate'

TheRed-R1verf1ood.1nHayof195onecessl.tatedthe
i

movlngofå].IpJ.otstoÏIoadlngly,ManltobarforthatJ€a,Tr.
In 1951r all trlals were conducted. at the ÏJnlverslty of

Manitoba, Fort GarrXr. 
i..,:.r:;

In all tests, YeIlOw Ebenezen OnlOnS were used.. a 1,"'i;,

lo,apsaek sprayer to whlch a brass auxlllary slde tank b'ad' ''',uì
:::..;.

been attacÏred nas used for all appllcatlons. a measured

anount of cb.emieal and voh:me of solutlon were placed ln'

the auxlllary tank SufflCiOnt to cover the plot 8I¡08¡ Tho ,..,'ì
l,i . ;r,,

slde üank was connected to the urain þßapsack sprayer tsrrk

by a ïrosc llne ln whlcÏr was located. a stopcoelc. Thls made
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lt posslble to f111 the sld.e tank wlthout loslng pressure

ln the maln tsflk. TLte nozzle used. was a rTeeiettt 8OO?, ât

a pressure of õO pounds per squar€ ineh'

1. Pogt-emsrgence e:qleri:nents.

In 1950, the onlons were sown on May 2? lnto falrIy wet

sol}. Row spaclng used. ln thls experinent was 14 lnches and

plots conslsted. of 5 rows, 12 feet 1ong. Flanting depth was

l$ lnaTres. A randomLzeö' bLook witb four replloates Tvas useÖ'

on ,Iune llr 1950, potasslum cyanate was applled. at

rates of 8, 16, 24, and õ2 pounds per aere, ln 6O galloas of 
',

solution per acre. On thls date the onlons were ln the crook

stage and about }' to 3/4 1'o.6¡es hlgh. The so1l was wet at

the tlme of appllcatlon' Applicatlons were msde both wlth 
i

the add.ltlon-''of a wottlng agent (Noale Í¿Lf,, sharples chomieals, 
l

i

ïne.) at O.O5 per cent and wlt}-out a weütlng agent' Iïeed's i

present at thls ttme were wlld mustard (grass+ca arvenll{) r

stlnkweed (ThIaspl, .arvense )-¡ . wl}d buckwtreat (Polye.oqrn

convolvulus) ¡ red. root plgweeô (A¡nar"antbus.. retroflernrs,),

wlld oaüs (Avery fatua)r .PerQnrllal sow thlstle'(Êoncqrs

arvensls), Bnd glant ragweed. (ånbrosla" !g'lfld.a)-., l¡pt until

after plantlng was lt dlscovered. that the land was Ïreavlly

lnfested. wlth wl}d oats and peron¡lal sow thlstle' Beeause

these two weed.s ere not norrne.tly a problen ln onion field-s

and becauso no control of ttrese weeds was obtainod, thoy

were rernoved. manually on July 1O - 1?. Weed' eounts were
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mad.e on 5 square feet out of eaeh plot. [he nurnber of

mustard., stin-Ìcweed., ragweed., spotted. spurge, and. wild buck-

wheat were counted. separatel-y and. totalled.. There was no

other hand weed.ing or cìútivation.
Since no observabLe ÖÍfferences coul-d. be d.etected be-

tween those plots which earli.er had received. a wetting agent

and. those r,vTrich did. not, lt was clecid.ed to use those plots

in a fr¡rther er¡reriment to obtain ad.ditional ínformation.

By the midd.le of July, a nerr crop of weecLs v¡as emerging anct

on July 21, 1950, a dupllcate set of trea.tments was mad.e to

those plots which received the potassium cyanate ancl the

wetting agent of June 11. A high temperature of 71o F. antl

a low relative hr.mldity of 5? per cent was record.ed, on the

ðay of the application.

The onions were pulled on September 5 and. allowecl to

d.ry on the ground.. They were then removed. to the d-ryer,

thooorrghly dried, screened., and. the plot weight record.ecl.

Tn 1951, wlIcl mustard seed. was mixed with the onion

seed. ancl sor¡m on May ?. The plots consisted. or 5 rows , L2

feet long, as in 1950, but ï¡ith a row spacing of 12 inches.

The sarne rates were used.. Potasslr:m oyanate rvas applled on

May 26 rn¡iren the onions were ln tbe flag stage and from

1å to å inehes hlgh. No wetting agent was used.. fhe

temperature at the time of spraying was 620 T. wlth a higb

of ?1o for the d.ay. The lo¡rr d-¿rlng the foLlowlng nlght unas

: : il:l -. ilÌ l

,,:i i¡l:¡,;;'1
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4go. lhe reLatlve humidlty was 45 per ceat aü spraylng Ëlme

and dropped. to 22 per cent ln the afternoon. The hlgh durlng

the fotlowlng nlght was 92 per eent.

Vtleeds ¡lresent at tbe tÍme of appllcatlon were wlld-

mustard¡ stlnkneed., lambrs quarters (Chenopod'ir:¡r -glbuE) t

wlld bucloùreaü, and red. root pS.gweed'. At thls tlme, mustard',

the predomlnant weed wae ln the 4 to 6 true teaf stage, whlle

the otkier weeds were ln varlous stages from seedllng to tho

g to 10 leaf stages.

shortly 'âfter spraylng¡ lt wae observed. that there

was no eontrol of lambt s quarters, and' tTrey were subsequently

renoved. Ileed eounts were mad-o on Juno 6' The onlon seüs

wers Trarvested on SePtember lO.

Ehls e4perinent was carrled out only ln 195L. Three

d.e.tes of plantlng were usedr May ?, May 14¡ an'd- tlay 21' Th'e

pirrpose of the three d.ates was to provld'o tþree stages of

growtTr at eaclr sPraYlng d'afe.

TTrree spray applleatlOns dates ufere emptoyod¡ and on

eaeh of these dates id.entleal treatmonts were mad'e, one ln

the forenoon at 1O:OO â¡ltlr a¡'d. one ln th.o evenlr,rg at 83OO p.m'

i-n an attempt to obtatn d-lfferent humldtty and temperature

condltlons. Ttre mornlng appllcatÍon would be followed' by a

perlod of low br.:mldlty end hlgh temperaturer and. the evenlng
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applleation would be followed. by the revel'se condltlon's' At

e.11 dates the rates used were Zot 40, and 6O pound.s of

potâsslum cyanate ln 60 gallons of solutlon per acre. Tkrese

hoavy rates wefe usêd. to lnsure a measureble alpount of

lnJury.

{ft¡e first appllcâtlon date was .Tune 9. At tkre tine

of 'spraylng the groulxd was ln a falrly molst condltion havlng

reeelved approtçlmately I lnoTr of preolpltatlon during the
.:

threo d.ays prevlous to sprayfuIg. The onlons sJ6re Ln a Very

actlve stage of growtb. Bt¡ose of tfre flrst planting ttrore

ln the 2leaf süage, a-bout 4lncþes h18br and shogled. some

lnJury iecelved durlng a hot dry wlnd of }fray 29. The onlo¡rc

of the second plantlng d.ate îrere algo ln the 2leaf stage,

and from Lfi to 2lnches Ïllgh. TTre onlons of the tlrlrd

plantlng date were about 2 lnches hlgh and. ln the advenoed

flag stage wtth the flrst ünro leaf Just emerglrlg. At tfre

tlme of the mornlng appllcation¡ tbe relatlve humld'lty was

about 85 per eont. Thls was fo}lowed. by a Iow of 5O per

cent ln tþe afternoon. Tbe tenperature was 53o F. at the

tlme of th.e mornlng applloatlon wlth a hlgh of 65@ ln the

afternoon. The evenlng applleatlon was made wtren the

reletlve flrmldlty was ?5 pêr aeÊtr [he relative h:midlty

durlng the nlght was lOO pu* outì. Tlre temperature at the

tlmo of the evenlng sprayllrg rYas 620 F' wlth a }ow of 41@

durlng tbo nlght. (See fLg. 1. )

i:".:
r.j -:

l:]:,.1:]::1':
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Th.e seeond appllcatlon date was June 18' Tho onlong

oftheflrstplantingwereuptoSlnclreslnhelghtn¡it}r
,two trtre leaves on most plants. or¡ somer tbø thlrd truo

leaf Tva.s emerglpg. Ttrose of the seeond plsntlng date were

about 6 lncbes blgtr and had- two true leaves' Ehe onÍoná'of

thethlrdplantlrrgÖateworeSüo6lncbesbf.ghwrlh2true
leaves.Atthetlmeofthosecondd.ateof'spraylrrg,many
onlonplantsoftbeeeeondandtlrlrd.plantir.rg;daüesworeln
tleeflagstage.Ttrlsretard.ed.energenoewascausedbypoor
gemlnatLon ln tkrese later plantlngs becar:'se of ereptlonally

dry solL condltlons' At spraylng time ùhe soll r¡as dry ln

the,uppgrlrrehbutqultemolstbelowthatd'epülr.At.tbe
tlme of the forenoon spraylng' the temperatì¡re was 660 F'

,f 74@ for the day, and tTre relatlve humldtty

was 55 per cent followed' by a low of 25 per eent' The

evenlng applleatlOrl Was mad.e wben the temperaturo was 54o F'

followed.by a low of 44ø for the nlght (see flg. 2\. rhe

relatlvebr:mlditywasS4percentfollowedbyahlghof
Iooperoentdurlngthenlgbt.Trrerewasgtraeoofralnln
the ¡ald-aftornoon'

At trre tlme of the thlrd applieation, Jr¡ne 50¡ onlor¡s

oftheflrstplarrtlngd.atewereaboutL2lnelreshlgbwltb

fourtrueleevog.Eboseofthesecondplarrtlngworeloto
L2 inolres hlgh wltb tb.e fourbtr leaf emerglng' Tlre fourtÏt

leaf was also emerglng on tbe lpet planting' and they were
L.: L;^ {..t.i
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I to 1O lnches blgh. lhe temperature at the tlme of the

mornlng appllcation was 55o F. wlth a high of 6õ0 for tlre

day. TÌre relatlve }lrrrnldlty was 68 por ecnt followed- by a

1ow of 5O per eent. Tbe evenlng applleatlon was n'ad'e wÏren

the temperatì.tre was 620 F, wlth a J-ow of 44o duning the

nlgbü, and a relatlve humlfllty of 66 per cent foLlowod by a

hlgh of lOO per cent ( see flg. õ). There was a trace of raln

at ¡1oon.

5. Pre-enerAence erPerlments.

Pre-emerge4co treg.tøents were mad.e to onlons botb ln

1950 and 1951. In L95O, materlals used ln these treatments

ineluded¡ XlO (monosod,trut oyanamldo dust) at L00t ?OAt and

4Oe poundq per aere; oalclum eyanamld (speclat grad.e) at

6O and 9O pound"s pqr agre; Aeno eya¡ate dust at 4O and 6O

pounds per acre; Aero cyanate spray at 10 and 2O ¡rounds per

acre; and. a mlxÈure of caLeluln cyanamld (speclal grad'e) and

IpC in th,e proportlons of 5o:15, 4O:IO, end.60:5 (ln poundE

þer aore). All troatmer¡ts were made on plots eontalnlng flve

LZ foOt rows spaeed. at 14 lnches. Tb'e onlons were soltdÏÌ on

MaT 2V.

The applleatlo¡¡s of Aero eyånate spray were made on

June 5. At thls time, tlre onLons had Just germlnated' The

weed.s present were stlrrkweed., wt'ld mustard'r'and ragweed ln

the 2 and. 4 leaf stagesr wí}d oatÉ Ln the 2 leaf stage, and'

perennlal sow thlstle.

i\.|:a.::..1r
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lhe other pre-emergence applleatlons could not be Bad'o

untll tbe mornlng of June 10 beeause of adverse weather

conoltior.ls. Tb.ls treatment followed a llgbt shower, wb'loh

felld'urlngth.eprecedlrrgevenlng,andleftthesurfaceof
the soll xrolsË. The onlons at this timo were just breaklng

througlr tb.e surface of the ground''

ïn lg5L, monosodium eyanamide spray (XS) at 25t 5Ot and

L0O pounds per acre and. the lsopropyl ester of 2t4-D at I,

1È, and- 2 pound.s acld. equlvalent per acre Ïrere applled pre-

emergently to onlons so't¡un on May ?. The 2r4-D Was applled'

on May 16, eleveR d-ays after seedlng' Xã was appLled' on

Msy 19 just as tÏre onlons wêne emerglng from tTre ground.

I 
ji: :.ìir: ,ì
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FESUTTS AI'ID DISCUSSION

Experlmental results qbtalned wlth potessj-l¡B oyanate ln

the two years of the trlals earrled out ln 1950 sf¡d 1951 were

slmllar wlth respect to .weed. conürol snd onlon set yle1d..

In 1-950¡ potasslum cyanate at I porrrrd.s per aere burned only

the outer loaves of stlnl¡rl¡eed and. mustard and- gave no

control. Qne day aftor treatment lt was noted that wltTr

rates of 16 poundE per acre aad. higher tbat bh-ere was very

severe burnlng of mustard, red root plgweed', antd buelcwb'eat'

Thr.ee d.ays , a-fter appllcaülone the above mentloned weed-s were
\,

d.ead. ln the plots recelvlng 24 erað.32 pound-s per acre' Ttrer"e

was a partlal klLl of ragïi¡eed. and. e veIîr sllgÏrt burnlng of

the wild" oats and. sow thlstle st these råt€s. lhere sÍs's no

observed. lnJury to the onlon plants at alry of the rates of

appllcatlon usod.. In all easesr the dlffere¡lco between the

treatmenüs wlth and wlthout the wettlng agent was negllglble

ás.det.eÍminêè.by lnspectÍ.on of the original data.

The average numbor of weeds for eacl¡ treatnonÈ, based'

on four repllcatos, ls given ln llaþIe I. Iü should- be

pointed. out that ttre flgures glven lnelude Bany weed spesles

u.poa, whleh relatlvely poor control was obtalned-. These

specles lncluded glant ragpeed and. spotted- spurge' These,

as well as wlld. oats and sow thlstle¡ alao normal}y not

i-ir:ì

i:i1ì ,lst

atments wl
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Table I. lthe everage numþer an'd por corrt oontrol of
weed.s obtãlned wlth four retes of pote-sslum
eyanate, 19ãO.

: Wlth w9tË1fr8;
I aeentl

ffi¡-Teedl lP€r g.ent
a tro

I : 18.?53 2r.o 3 19.25¡ 1õ'5
16 r 11.00rr¡ 5õ.? s 15.?5 S 29'2
24 Z 7.5O'.i': 68.4 : 9,26'ti¡ 58.4
32 ¡ 10.5O*S 55.8 t 7.5Oå-: 66 '5

:t-:
ffi fros ghe.okr '.i.

iñ;ä;;ii--ãrirãrãtto" - b.e? at tnà 5 pen cent reveL'
2ä;;;;;;d' ãrii"""n"" e 6'61 at 5 per oent level'

present !n onlor¡ fields and thelr controlr thereforer ls not

a problem wlth the onlon grower. Ehe lneluslon ln the weed'

eounts of tfre two specles, glant ragweed' and spottod spurge¡

tend.s to nake the flgures larger tha¡t lf onJ.y tbe more

suseep-t-lblc weed.s had. þeer¡ counted. Howe.ver, the relative

oontrol of weeds obtaj.ned. wltb each treatmont ls apparent'

In 1951¡ I !?epatLtLon of the experlmemt carried or¡t ln

1950 ylelded very sln1Iar rosults'

It was observed two days after spraylng that the I pourad

per aere rate of potassltt¡û cyanate caused- only verìr sllght

burnlng around. ttre marglns of tbe leeves of stlnlrweed' snd

mustard. Buekwlreat was somewhat nore severol-y lnjurod, buü

very Ilttlo kllltng ws.s evld.eÞt. Red. root plgweed' was not

affeeted by the chemlcal at I pounds per acre, and tamþr s

quarters was not affected. at any of the ratos. Treatment

i ::-.:::
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at16pound.speracrêresÌrltedlnver'¡rsevereburnlngofthe
largerst5-nlnreed'rbuclcwheatran'd'nustard'Thesnallorones

Ïyore kllled. Red. 9ooü pigweed- appeareð qulte reslstant 1n the

larger stages but was readlly k1l1ed ln tkre small seed'L!'ng i'''''''

stage at thls rate. There E'ae very sllgbt burnlng of tb,e

onlon plantsr atrd thls was evldÊat onLy ln the upper $ to r

lnchoftb€leaveg.Atz4arrdS2pound'speracretberewasa':.':'..:.
complete kllr of the sma1l mu.stard, stinl<weed., bucÏ*rh.eat, and- 

':.''ri:'':

l.'', 't.,''

red root plgweed. plaats. f'here was sllghtly more danage to the ;:':r''¡:'::

onlon plants at trrese rates that at 16 pounds pel? aeret and 
I

th1swasconf1ned.ma1n1ytotb'atpartofüheon1onp1ant :

:

above the orook.

If,lart¡r dry wlnds neaohlng a veloclty of 58 ml1es per hour

serloustry da:nageð the snlon,s ln one seetlon of the flelÖ õ 
,
I

daysafter-sþra$lng.Itwasnoted'thatdanagewasgreaterì
lntl¡'etreatodplotstÏranlntheuntreateÖplots.

wee* counts were mad.e on June 6, l-951. Ílhe total nunber 
,,,,.,,,,,

of mustaré ptants and. the total nr-uclber of all weed's rOmainlng 
.,1',,.,'-. . -l -t

ln the plOtS were Counted'. The avef8gest baSed' on fOuf 
"¡::.1":1:"

repllcates, are shown iu Teþ1es II a'nd' III'

lffeed. counts, as glven ln Tables Ir II, and IIII indlcate

that all applloatlons of potaselu¡n eyanate at 16 , 24, and õ2 j:tiitl

pounds per acre wlthout the r:.se of a wettlng agent slgnlfleantly

nedueod weeô stand wkren compared wlth ttre unweeded' cT¡ecks

Trlhen the wettlng agent was applled., as seen ln Table It a '



table II. The average nunber
obtained- with four

ZI

and. per cent control of weecls
ra.tes of potassj-rrm cyanate, 1951.

ou¿d.s Ðer acre

Ch.eck
I

16
z4
32

106.75
1¿5.50

õ4.26
50.00

Ery o1.rrerenr from check.
d.ifference = 37.rl5 at the 5

The average number and. per
plants obtained. wlth for:r
cyanate, L951.

-17.6
+9.2
7I.g
I

per cent leveI.
cent eontrol of mustard.

rates of potassiuia

Ilecessary

Table III.

'Jreatment :
ound.s per aere ) : Weed.s per olot , Put cent contro

lu .5
70.3
75.1

Check
I

16
z4

: 62.25 l
¡ 54.50 :
: 18.50 * ¡
: L5.50 * :

5e _ : -6.eb* : 90.0

Necessary differenee = iÞ?,L6 at the 5 per eent level.
significant reducti.on was not obta.ined a.t the l¿ pound per acre

rate. The I pouncl per acre rate, on the other hand., showed.

no significant anount of weed oontrol in any of the experi-ments.

The amount of vøeed. control increased. d.irectly with the amount

of potassium cyanate appIied". These d.ata courd have been anal-
yzeð. to glve nore infornation on the weed. killing effect per

pound of treatment per plot. T¡ís ruourd have involved. a lengthy

computation a nd. tb.e analysis used seems to have provid.ed. the

d.esired. infornation. The photographs (Plates 1 to 5 fncluslve)
very clearly ind.icate the a:¡.ount of vreed. control that was obtained.

at each rate of the chenical. The plots shov.rn in these photo-

graphs receivecl no hand. weed.ing or cultivation from the time of

planting until harvest.
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Several speeies of weede whlcT¡ may create a problem in
some aráas or seasor¡s rvere not lncluded. ln thls study becauge

of theLr absenee 1n ühe experlmental plots. Orre sf these ls
purslané (lortulaca.oleraeea) yàlgh ofton does not emerge

untll the latter part of June, about one to two mon'ttrs later

than most bnoad-lesved weeds. For thls reasour the use of

potasslun eyanate may not prove slr.ccessful for th.e oontrol of

thls weed.. Llkewlser many grasses may pose a serlous a¡¡d.

ad.dltlonal. problem because they respond differently to

?renbleld.es than d-o broad.-leaved. weeds.

The ylelds of onlon sets in 195O as soen in Table IV

and tirose ln 1951 in Ïable V were simllar and dlecreaseÉ

wíth incrèaslng- woed. counts. These results were quite

oonsistent wlth fleld observatloRs mad.e tTrrougÏrouf the year.

It w111 be r¡oted. that all plots trcated. wlüh potassfu.rn cyanate

ylelded less than tl¡.e weod.ed. ebeck plots exeept ln th.e 1950

er¡lerlment when the 32 pound rate wa.s not slgnlflcanfly

d.lfferent. llTrere rvas no appneclabLe weed eontrol At I pounds

per aerer rlor was there aay appreelable lncrease in yleld

above t}-e unweed.ed. cheek urlth the I pouqd treatment. As tbe

maln object of thls study was to nreasure ths .amount of weed.

control ratTrer than the effeet of the chenlcal upon the

onlons, tTre plots were not Ï¡andweeded at aroy tlme. Ead. hand

weeQtng been conblned wlth the 'ahelrlcal. treatments, a moro

favorable yleld pleture would, no doubt, ltavo nesulted.. The



Table IV.
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The average yleld. of onlon
obtalned with foun ratee of
1950,

sets la pouads
potasslun eyanatet

Tnee.t¡aont ¡ 3

ound.s per ¡Pen

U:rweed.ed chãek 3

83
163'24:
3?.3

ltt/eed-ed check !
a
a

+tSlgn1f .f eantfy dlffenent from weed.ed. gþe.eE., ,, . . ,,
Necessar¡r dl-fferenee = 3,64 at the 5 per aent leveJ-.

Sable V. Th.e averag_e yleld of onlon sets ln pounds obtafned.
wlüh four rates of potasslum cyanate¡ 1951r

Ya

t
a

2.17-n+"
5. 49t{-¡^'
6. O8+(-

7,2l.*,
9.25

Lo.98

a

a
a
I
a

L9.?
3I.8
55.4
65.7
?5.L

a
a

I

a

a

a
a

yieJ-d, ttrerefo:re, 1s lndlcatlve

obtained. rather ttran a measure

o.o
o.o

35.L
59.4
64.1

per

of th.e aÍiou¡rt of weed" control

of the lnJury to the onlon,

Unweeded. eheok
I

16 -..*
24
32

Vfeeded oheok

a
a

I

a
I
a
a

a
a

I
a

a

a

a
a

I

o.oo*'
O.OOa*
'l .34¿+

L2.4?¿t
1õ.59tf
20.90

plants.

Tbo applloatlon of potassirrm cyanate wlth a wettlng

agent at the lato dato of July 2Ir 195Or produood. soroe very

strlklng and. lnteresting results. The yleId. data obtalned

are presented ln Tab1e VI.

i1::::
I¡::
t'

:.1. . -,::'
i..r:','

5
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Table Vf. Average yleld of onlon
fron plots reeelvlng a
potasslun cyanate plus

sets ln pound.s obtalned
second. tneatmont of
a wettfug agentr 1950.

atment ¡ ¡
(oounds per aere) ¡Yf,eld pen plot:Per eent of weeded

unweeded. eheck : 2.18ât
I 3 2.65àr

16 3 3.60n
24 ¿ 3.49àr
52 3 5.?5år

lliloeded. o}.eek : 11.51
3

aI
aI

a

a
O

at
a
a

a
a

a

24.4
26.O
õI.5
30.3
49.8

'¡${@Tf1-canü1y, ddfferent ffop wegd.qd ebeek. ::;Ì. , ', ,: '

]fecescary dlfferenee = 5.O9 at the 5 per cent leveI.

The che¡n1eal ln thls casc showed a high d.egneo of toxlelty
to o41q$'1 str_gq co¡nna¡9d. to glm1lar treatments earller ln the

sêa.son.. The amount of lnJury to the onlons was severe at

all rates with the gmorrnt of lnJury proporâtLonal tb.'the rate.

Burning oecurred. froa È?re ülps down, a.nd. 6 d.ays after treat-

ment the onlons ln p3.oÈs reoeivlng the 24 amd- õ2 porrnd. per

acre rates were burned. aearly to tbe gnound. Desplte thls

sevore setback, no plants were eompletoly kl.1Lod. Mustard.

appearod. to be tho most susceptlble weod.. It was d.efollated.

even at tlro I pound por a@re rate. Wl].d buokwbeat was sone-

what more neslstant requlrlng 16 to 24 pounds per acre Ëo

effect a k111. Host othen woedsr lnclud.lng glant ragweed.t

ryere kllled by the 24 snð" õ2 pouad per acre rates. Tb.e

ylelds of onlons harvosted. fnom these plots were considerably

reduced. compared to those fro¡n the plots reoeivlng only a

slngle treatment early 1n the seâ.sorlo The severe lnJury to
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t}-e onlon plants fnom these treatments was noÎlected ln the

yie1d. data¡ Table VI. Ttrese eTrow tbat at all rates the ylelds

were slgnlflcantly lower than the weed.ed- cb.eok. The unusually

gneat toxlcity observed. ln thls ease may have been due

part to the hlgh temperatu.re and. tbe relatlvely hrntd

cond.itlons (near 6O per cenù) whteb exLsted at the tlme of

app1lcatlon.

2. The eff-ect gS envlrsnment on the; emount of l+J+Inr__to

onl,ons caused by poËassiu4, gy,ê+,gFe. ' 
,r',

It was observed 1p thg flefa.:irr"t there ïras a greaüer

d"egroe of lnjury to tho onlon, plants at thç higher rates used,

1n thls exporlnent than there was In the experlment outllned

earller ln thr s report wh.ere the obJect of the expenlment n¡as

weed oontrol. The lnJu¡y whleh appeened at most rates and

daües of troatment was ln tlre fom of tlp burnfng. $ome of

the more severe oases of lnJury resulted. ln the yellowlqg

of the plants lnnedlatoly above the ground level and was

aocoepa:rled by a. wlltlng of the wTrole pl-ant. Tho amount of

lnJury appearod. relatlvo to the rate of potasslun cyanate

applled wlth most lnJurry oecurrf.ng at ühe 60 pound per acro

rate and the least at tb,e 2O pound rate. The s¡mptoms doscribed"

were terqporarJr ln nature as tfle plants produeed new leaves

and. eontinu-ed. normal growth ln nearly all câsêsr

t':._.1:t'
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OnLons treated at the flrst spraying d-ater June Ir sh.owed

consld.erab![e lnjury at the 6O pound per acre rate on plots

of all tT,rree planting dates. The onlons of the finst
plantlng date wlIt,ed. and beeame sllgbtJ.y ohlorotlc; those of i,,,,,,,,

the sesond plantlng date showed only very sllght wllting,
but conslderable tlp bu-rntngi and. ttrose of the thlrd planting

date produeed. syuptoms of tlp bunrlng only. There w€re no i,', '
.,'' t"

onlons above P lnctres ln helght at thls ülme. 
r, ..

Treatments on the second. spraylng date, Juae 18, i"'''''

generally sh.owed less injury to the onlon Blants than dld

those of the earller treatment. There was no evldence of

lnjury at the 2O pound per acre rate. However, sone lnjury l

was evid.ent at both the 4A and. 6O pound. ratês. fne onJ-y types
iof lnJurry observed. was temporary wllting and. sllght burning 
.

;

of tbe tips of the plants.

Treatnents at tbo third date of spraylng, June 5O¡

produced lnJury at all thnee rates. '1'11*e 4O and. 6O pound per . .

acre rates showed. a severe burnlng of tbe onlon tlps along i":';
,,..j j 

ut.

w5'th a wlltlng of the plants. (Plate 6). Severe chlorosls ,'

also developed whlch appea:red. several days after spraylrlg.

Sfmllar but less severe s¡nnpüorns were producod rrrlth the 2,O

pound. per acre rate of treatmerlt., i.,,,,r.- -",...t]

The {foregolng diseusslon is based entlrely upon

observatlon of growlng pIoËs I,n the field, Statlstlcal
analysls of the yield deta 1s presented below and ladlcates
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that no slgnlflcant dlfferoncos 1n the yleld.s resulted. from

any ratos of treatment. It must, therefore, be conclud.ed

that the observed. effecüs were of a terrporary nature.

The average plot ylelds and tlre average plot starnd.s aro

presented ln Tables VII a¡¡d VIII respeetlvely. The analyses

of varlanoe for yields and. for stand.s srere caleulated

aceording to method.s outllned by Çoehra¡r and Cox (Z) ar¡d are

glven ln Tables IX and lt rospeotlvoly.

Table VII. Average plot ylelds of onlon sets ln pounds
obtalned. wlth varlous rates of Èreatment, spraylng
d.ates, and plantf.ng dates, 1951.

ay-¡PLan
: lng

ruay ? s 1õ. 1r zl-?*r1 þ i]..l_:5:[ ¡ iz. 40 I lp. B:! s Iõ.?a irg . 6? : ].p. E9
o : anay 14 : ]-t . 9? : 1á. 

-5õ¡ iÏ J5ô s Lo : õ4 s t-I . 65 : i z . 63s Lõ . ob : lt . 49
lMay 21s10.91:11.20¡10.2531O.98¡10.??:11.?6: 9.45¡ 9.56
aaaaoaoaa
!aatttaat

ruay 7 :11.96 ¡I2.56 31õ.64:1õ.19 i11.?8 ¿L4.7ö¿L? .P.?¡1O.?g
June :May l-4 ¡12.?8 iL?..r42L3 . 42:14. 01 : lõ. 54 3L4..7 6 S 1l..OO ¡ lO. Og

I8 :May 21 :11.55¡11.õ5311.68¡15.48i1,õ.86!I5.39 311.44:1O.94
a!!a.taa)
oaaaaaooa

:May 7 3L2.?8 SI2.OOf.l.'2.34311.?O :1O.54!11.59 3L2.67 S1O.O9
lMay 14rLI.71s10.92sIO.81¡1O.44 3 8.64s19.6? 3 9.6ti 3 9.49
:May 2LtL2.39:11.O1 310.563 9.40s1O.64sIO.5ös1O,I8: 7.1,1

€. 'r : l-? . 11 ¡ 11 . 81 2Ll-'.7 Z i L!.?7 : 11 . bB: IS .ZIt 11 . 45 ¡ 10. 1I_-_- ¡ .______.=

.An ex¡lerj-mental Oesign rrith 4 replícations of a 4 x 3

layout for rates and. spraying d.ates, irrith the plots split three

ways for planting d.ates and. the subplots split two ways for
tfme of d.ay rrvas used.

e

uae

lng
d.a

Jun

t
a
Ò

a
a

a

o
a
a

June
¡õo
Ãîe.

l. :ì. .,
it."
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Average gtarrd of onlon plants obtalned wtth
varloüs rat.es of treatnãnü, spraylng dates¡ and'
plantlng dates¡ 1951.

TaþIe VIII.

Spray-:
ing. ¡

se
a

a
t

!
¡May

June 9:Iflay
:May
a.a

. rMay
June , ;May

Lg :lf,ay

' ' ¡ .3 .i i ..i ... , ,...i -' -.',']
I a626.7 .57L.3t4d,6.5 ¡õOõ.6 351?.5 35?6.? s719.O¡69õ.O
i¿ iági. ¿,áaO.i ¡ 61o.5 l 47 4.6 t 426.la 54o.o i55!.'l s 51q.1

June
50

3

¡May
:May
r$4ay

ãl ¿ +gg . Z i 41 g .g 3 55? . 1 3 5?I .8 2.47 5 .8 s 5õO. 7 : 465 .7 r 442. 2
3it3333õ

1 3592.5 !603.3 r?68.9 ¡699.8¡574.1 ¡655.5¡6?l- .7.6?,t3'5
14 s 55? .21545.7 t58¡2. 2 3610.1 ¡549r 2.56l'-.?i635. 5 ¡598.O
Zlz+9g.7 i413.? ¡õ86 .4¿496.9 ¡480 .236|r,6.'l i612.2.õ33.1

3¡¡¡:¡3t
I 5]SZ.O s690.1 ¡?09.O ¡f_l-6 .1 t531.5 ¡605.O:616.7 ¡65I. 5

14 : 5õg .g ¿ 44!. L ¡ 598. + i',:g S. ? 3 498. O ¡ 606 . 5 t 485. O.,4?7 .7
2L a 4g3 . 3 z 429 . 2 i 48.2. 6 : õ9 I .7'. 47 7 . Q s 443 . 2 | 468-. O s 5? 6 . O

ià:¿i-':,



-32

Ehe analysls of varlance
data (averages of which

for onion set Yield
are glven ln Table VII).ßab1e IX.

varlatl
Repllcates
Rates (Ra. )
Spraylng dates (Sp.
Ra. x Sp. D
Error (a)

Planülng dates (Pl.
Pl. Ð x Ra.
Pl.DxSp.Ð
Erro¡r (b)

Hour of day (fiour)
Eour t< Ra.
Hour x Sp. D
Error (e)

Hour x Pl' D
erron (d)

Resldua]'
Tota].

tsumo a.
aa

3 Squå Ð.F.3
a

a

.a

D)¡
a
a

a

a
a

D)3
I
a
a

a

a

t

a

a

a

a
a
a
a

a

o

a

a

327 .34
93.21

136.29
95.52

496.5õ

Y4.09
28.45
4õ.98

Loo2.89

.68
86.93
8.41

168.58

1,.6?
6.66

109.11
51.0?
68.14 -
L5.92
15.52

3',1 .49
4.14

10.99
12.08

4.4
a rJe,

28.98
4.20
4.01

.8õ

.74

6.36

7 .O3tll,î
2.QO
4.39*
1.Oõ

5 .lorÉ
uo

.91

.08
7 .22e*
r.05

1.12

* Slgnlff.eant.
åi-à"Hlghly signlflearlt.

It ls realizect that more informatlon might have been

obtalned. vritb a faetorial analysis both of this d'ata and'

that for stands ln Table X, but lt appeared. that the analysis

of variance as used. provialed. the deslred. information'
::,:

aat.
¡44.LJt
¡,2aaL)a
tl-taaE¿a

s 6:
. qZf) .t a)Ét a

aaaa

. 2 3

s 63
i 4 ¡

: 8õ3
aaao
.'1 ...La
o12.r(ra
.ôa)a'a

! 42 3

alaa
o3)aaøa

s 93
aa
aa

s 853
s285:
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Table x. [he analysls of varlance for d.ata on sta:ad,s of
onlons, (avera_ges of whlch d.ata are glven 1nlable VIII).

Ëo.urce of
varlatlon

Repllcates
Rates (Ra. )
Spraylng dateE (Sp.
Re. x Sp. D
Error (a)

P1antlng Dates (PI.
Pl.,'Ð x Ra.
Pl.DxSp.D
Eruon (b)

Hour of day (nour)
Hour x Ra.
Hour x Sp. D
Erro¡r ( e )

Hour x Pl. D
Error (d)

Resldua.L
TotaI

à' slEnlfloant.
x+rH1g1¿" È{ggiflc a¡rt.

: D.F. 3 }fl, S. :
t::

Ð)

D)

3 957rO91 t
¿ 49 rL42 :
i L2Or397 t
3 901760 3

3 9õOr218 ¡
aa
aa

:LrolgrI5õ¡
, ?Lr555:
3 l6Lr410:
32r9O4rgg7:
aaaa

| 3]-2t
z L22rg7g z

i 2rI7O¡
¿ 466rLõI:
ao
aa

i ,I ,966 ¡
3 15r?õ93
aa
ta

!1.14O .2402æ
t7 1893r24O3

a
a

¡

6
3
2
6

5ä

2
6
4

8õ

I
g
2

42

2I
85

_ã8',5

:õ19.OõO 3

: 161590 3

¡ 601198 :
z L5 rl21 :
z P,9r069 3
aaIr

r5o9 1067 r
r 111926 3

¿ 401652 :
s 541999 :
aaaa

| 3L2 å

s 401960 3

r Lro85 !
3 1Or584 3
oaaa

| 3193.õ 3

r 11749 3
aa
aa

10.97tr-å'
.56

2.O7
.52

11.54à9.
.54

1.16

.o5
5.94r;-

.10

2.24
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the analysLs of varlance for stand er¡d yle1d, Teblos

rx and, x, lndicate that prantlng d.ates produced. slgnlficant
differenees ln both casea. The yleld and sta¡¡d of onlor¡s

at tbe thnee pLantlng dates are presonüed.ln labre xr below.

Table xr. The yield of onlon sets end. the stand. of onlon
plants obtalned. from pl.antlngs mad.e at three
date s.

¡ Yleld _ _: Stand 
^Plsr¡tlng aate : -:ffi

May ?
May 14
May 21

! :ill¡:3t
¡ 11?8.96 : L3 .2A ¡ 599?6 z øZ+"i5
: 1129.56 '-': I1.Y6 s 50945 ¡ 5õ0.60
: 1O59.54 ¡ 11.04åÊ . 462L7 : 481..46'Ã

]. NgeessarJr .d.lf,forefrc€ = o.gg -af the5-pffi
2 Necessazy difference ' 55.?O at the 5 ¡len eer¡t leveL.

The last plantlng d.ate, May 21¡ resulted ln a yle1d.

whleïr was slgnlfloently lower than that from the ff.rst plantlrag

date. The data on stand. for the tliree ptanting dateE shows

a somewhat hlgher degree of slgniflcan'oe. In the fleld lt
was observed ühat thero was a sllgbtly sJ.ower and. pooncr

germlnaülon of the Later pl-anbed onlons due üo adverse

weattrer condltions. Th.e sllght dlfference ln the yields and

stand.s of onlons from the three plantlng dates may be

aocounüed for by thls faeton. Thls trend. ls elso evideiit

ln the raw d.ata for the untreatod cheok ploÈe . A conrparlsortr¡

thereforo, canr¡ot be made fron th¡âs data of the relatlve
lnJury by the sh.enloals for tlre thfoe dlfferent stages of
growth of the ortions.

i: r'
i:,:_-: i.
:..'
:

'.j.

ìll : --'-'

i: . . ,:'.)
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In nearly every case, observatlons made ttrree to foun

deys after treatment ind.icated that more lnjury occurrcd

wlren the onlo]ls were treatod at 1O¡OO 8¡ülr thar,l' ttrose

treated et 83OO p.m. Tb.e anal.ysls of varlance of both

stand and yle}d. data for these treatments, as shown in

Tables IX ef¡d. X. , gave a very low F value, lndleatlng no

stgnifloanee ln tlre d.lfferenees obtalned from ttre mornlng a¡rd'

evening treatmeûte. The dlfferenoes,rnotedr tTrerefore, uust

trave been temporary in nature.

The yleIds of sets fron ttre thlrd spraying date Ïvero

signlfleantly lower than tho yields from the secor¡d' spraying

d.ate, but not from the flrst spraylng date, Tab1e XII'

Table XlI. The yle1d of o¡¡1o11 s€ts aad. the stand of
onlon plants aü three spraylng dates'

S
leld.

t
a

.:
LL??-.ã8 s 11.69
L203.52. 12.66
1041.?6 s 10.85

ote.l :
ataa

s 5162õ ¡
s 550?0 3

s 5044.õ 3

June
June
June

657.76
584.06
626.44

a
a I

e-ee ssÊ1Tl d].l-Ierençe rIþ A 5 pqf g€frË,..L,q

2 Necessary dlfforen@e 50.16 at the 5 por eent.level.

There was a slm{lar ùrend. ln tbe stand data' It ean

be see¡1 fron Flg. 5 that on the ühlrd spraylng d'ate when

ttrere was a maxim¡.n red-uctlon ln yleld the relatlve hmidity

was hlgb at the Èlmc of spraylng. It d.ld not go below 54

per cent on th.e day of spraylng and. not below 48 per cent on

o
18
30
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the day followlng. On the other hand., the relatlve hr-rmldlty

at the tLme of the flrst and seeond spraylng dates (Flgs. I
and 2) was nelatlvely low and very slmllar. There rJyere no

slgnlflcant differences between the ylelds or stands at tbese

two ddes of treatment. tb,e prevelence of a hlgb relatlvo
hupldlty durlng a¡rd. foLlowlng spray appllcatlon ls be].leved.

to be a major d.eternrlnlng factor la the amount of lnJury to
the onlon plants. It should be kept 1n mlnd., however, that
at the thlrd spraying date the onlon plants qrere eonsid-erably

largen than they were at the other d.ates, The faet that there

ïras no unlforu trend establlshod to oorrespond to the

lnereaslng slze of the plants at each succe sslve sprayf.ng d.ate

would. lnd.leate that the plant size dld not eppreclably affeot
the amount of lnJury.

As mentloned above, lt appeared. tha.t there was oonsl-derably

more lnJury to the onlon plants at the hlgber rates of
potasslu:n eyanate. Th.ls was noü borne out 1n the analysls'oî
varl.ance. lhe lnJur,y observed. ln th.e field may have been of
sucþ a temporary na.ture that all- plants recovered. so as to

cause no reductlor¡. ln the yield or stand.

5. Pre-emergence treetmq,pts.

In the pre-energent tneaÈments mado ln 1950, potasslu:o

cyanate gave the best coatrol. åt both IO and 20 pounds per

aere about 8O per cent control of both nrustard a-nd stlnkweed.
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-::- REL. HUMTDTTT e6l
_ TEMP. (DEGfiEES T.'

-+ HOUR OF

TREATMENT

48
JUNE 9

RoletLve htrmldity
and I,0 ehowfng tbo
spneyf.tt6 waü dûn€

t248
noon

.,UNE IO

8t2
n oon

Flg. 1

and. tempereture for June I
houns la and b) at which

(first sprayl4g date).
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tt ---- REL. HUMIDITY (o/o)
It. 

- 
TEMp. OEGREES F.l

tI _+ HOUR OFt
I TREATMET{T it,t, t

¡l\ ,---a. - i

t24
noon

JU NE

Relatlve hrnldlty
and 19 showlng the
spraylng was don6

Flg" 2

and. temperature for June 18
h.ours (a and b) at whlch

( second. spraJ:irìg date ).

g t2.4 I
t8

124
tþon

JUIIE

8t2
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---- REL. I{JMID|TY (o/o)

- 
TEMP. (OEGREES F.)

-..> HOUR OF
TREATMENT

t24
noon

JU¡IE

8 12 4 I

30

124
noon

JULY I

Flg" 3

Relatlve tnrnldlty and tènperature for "Ïuno 60
and July I sþowlng tlre L¡ours (a and b)-at whlcb
sprayinþ was done-(tr¡fra s¡xayl.ng. {ate ).
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was obtained.. There was no effect on wild- oats or soTV

thistle and. only s1lght burning of the ragweed. There was no

apparent ínjrtry to the onions. T he 100 and 20O pound. treat-
ments of monosod.ium cyanamlde (XfO) showed- eonsj-derable burning

' of á11 weees includ.ing wilð oats and sow tbistle. At 4OO

pound.s all the smaller broad.-leaved weed.s were kilIed.. Ïliild.

oats were severely checked but not killed.. Ragweed showed.

initj.al in$ury but later recovered a.ncl was quite norrral. At

this heavy ra.te there r¡as a very slight burning of the onion

tips in some parts of these pl-ots. The calcir:m cyanatuid.

(special grad.e), calcium cyanarnÍ.d. granula.r, potassir¡n cyanate

d.ust, and. the ruixüure of cyanamid- (special grade) and. IPC

showed no effect on eitber the weeds or the onions.

The onions in the pre-emergenee treatments were not

carried. through to the end. of the season beca.use of the heavy

Ínfestation of v¿iId. oats.

In'1951¡ pï€-elll€rgence treatments both with P14-Ð ancl

monosod.i.rrm cyana.miöe sBray (X5) showed. considerabl-e weed

control. Zr4-D at all ratet g.o" excellent control of all

broad.-leaved. annuals for a period. of three to four weeks after

treatment. Four d.ays after treatment, the onions showed. slight

foliar distortion and. a yellowing of t}re cotyled.on at the
'--ground. level. Onion initlry r¡ras evid-ent all throWh the

growlng Season, uq.inly in the form of root retard.ation and. a

softening of the buLbs. Green forbail (Setaria virÍd-is),

l.:. ,'.,:.
l::::J.
i1':' : :
t.:

.::1.-.
::::::

i, ;.:ì,::_:. i
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whlch was very aburìdant tkrroughout ttre plotst exhlblted a

very retârd.ed root system and. eqnsequently a general reductlon

in vlgor. Very few piants were kll}ed, Ìtowever, and none

produced seod, stalks.

Observatlons made 12 bours after applloatlon lndleaüed

that the 25 pound per aere'rate of X5 prodllced. a spoüting and

bnrnlng of tkre broad.-leaved weeds but with very llttle k111

resultlng. Appllcatlon of 5O pounds per acre gave nearly

a eomplete klIt of mustard, red root pigweed, and buckwheat'

Troatrrent at lOO pound.s per acre gave results slmilar to the

50 pound rate but produced sllglrt wlltlng of the onlons'

Followlng the flrst rain afüen treatment a severo caklng of

the soll was observed. at bOth of these rates' Threre was no

apparent resldual actlon from the appllcatlon sf x5. A new

crop of weed. seed.lings emerged I ts ? weeks after treatnent

and qulckJ.y onveloPed the @FoPr

l::r,:;:j I
t :-. :.

I'
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SUMIfART A}üD CONC],TISTONS

In erperiments uslng 8, 16, 24, and. 32 pound.s per acre

of potassir¡m cyanate, the three highest rates gave a. signlf-
icant red.uction in the weed. sta¡rd.s. The weeds controlleiL

were stlnlmreed., wild. mustard., ïv'i10 buclfirheat, a:rd. red. root

pigweed. From the experiment it woul"d appear that 16 pound.s

per acre ls the lowest rate which w111 give a slgnlfica¡t
and, satlsfactory measure of weed. control, and. as the cost of

potassium eyanate 1s relatively high this rate woul-d. l1kely
prove most econonloal r¡nd.er Ïúanitoba cond.itions. A'lon€; wlth
rrbetween-tbe-roWt euLtivation ,this rate of treatnent should.

give a satisfactory control of eorm.orl broad.-leaved. weeds.

Effeetlver.ess of the chenical 'üras greatest wTren applíed to

weeds in small seed.ling stages

The appllcation of potassium cyanate a.t ra.tes up to

60 pound.s per acre prod.uced. no lnjury to onions as measrirecl

by the starid and. the yieId. of sets obtained.,

Rel-ative humidiüy affects the amount of injury to the

onÍon plants. Serious injury to the plants occurred. v,'hen

potassium cyanate rnras applied d.uring a perlod. of hieh rel-.

atlve humid.ity. Although d.etailed. studies were cond.ucted.

only on onion plants, observations ind.icated that a hlgh

relative hr¡midity al-so lncreased. the iniury and d.estruction

of weecl species

Und.er the cond.itions of the experiment, the size of the

onion plants at the time of spraying d.id not influence t[e

d.egree of lnjury which resulted. from treatroent with potassitru

i;ii: r.

cyanate. .



43-

Appllcatlons of potassium cyanate made before 10:OO &.fr,.

produeed results whlch were not slgnlficantly dlffereÊü,'firom

treatments made at 83OO p.m.

Pre-ernergence troatments using dust maüerlal.s requirlng

atmosplrerlc molsture fo¡r actlvatlon were generally

unsatlsfaototTr for weod. control. Th.eso dusts wore dlfficult
to apply because of the exeesslvel,y dry eondltlons a¡rd tbe

hlgb wLnds wbloh w6r6 encouatered. ln th.e early sprlng.

Pre-emeng@no€ spray treatments of potassium cyanate and

monosodlr:m eyanamld.e gave oonsid.erably better eontrol but

tÏl1s wes of a temporary nature. 2r4-D gave good. controL of

al-l weeds but the lnJury to the oRlons was excessive ab the

ratos used.

Experlments lnd.Leated that potasslun oyanato shouLd be

appll-ed when tkre greatest nr:¡rber of weed.s are ln the early

seedllng stagesr 'regardless of the stage of growfb of the

onlonso

.: .l:
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