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THE REACTTON OF FLAX AI{D VIITTEAT TO VARIOÛS CONCENTRATTONS

OF ItrTüD MUSTARD (BRASSTCA ARVENSTS (],. ).RABENH. ) AND TO

TI{E]R REMOVAL WTTH 2.4-DTCHLOROPIÍENO]çTACETTC ACTD

INTRODUCTTON

Recent weed neseaneh has concenned ltse1f with

the lnfluence of weed.s on erop plants and the effect of
Ïrerblcldes on weeds and enops gnowing separately or to-
gethen. It ls well lmown that weede may lower crop yields
serlously, and. that the species of weeds as well as their
abundance in the crop Lnfluence tbe magnitude of yield.

neductlon. Investfgations have shown that species of both

weed and. crop differ in their tolenanee to 2r4-D. The

common ceneal cnops and. flax can be tneated wlth reasonable

safeiy only d.urf.ng certaln growttr stages. The logLcal
aim of the gnower, ttr.erefore, should be to tneat his crop

when the weed.s are ln the most susceptlbl_e and the crop in
the most tolenant stage.

In vÍew of the fact thaË the yield of crops is
influenced by the a-bunde.nce of weeds and, also because

the:re may be some injuny to the crop fnom tneatment, vani-
ous wonkers h.ave questionod. the economlc value of nemoving

lfght lnfestatlons of weeds wlth 2r4-D. The reductlon in
yleld fnom such infestations may not be lange enough to
wanrant the expenge of treatment.

The lnvestigatlon descnlbed here was concenned

wlth (a) the study of the reaction of flax and wheat to
vanlous populatfons of w1ld. mustand., .(b) with the reaction
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of the two cl3ops to 2r4-D, and (c) vrlth the effect sf
chemlcal contnol of the weed when its populatlon was et

diffenent J-evels, ft was hoped that these studles would

show the lowest levels of populatlon at whieh treatment

of wlld. nrustard. with 2r4-Ð ln fields of wheat and f1ax,

would bo justlfied.
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REVTEVIÍ CIF LTTERATURE

The literature d.ealing with the contnol of weed.s

1n flax end. wheat may be d.ivld.ed into th¡:ee major cate-

goriess (a) studies on plant competitlon and cultural-

contnol, (b) sËud.1es on the suseeptiblllty of the crops

and weeds to 2r4-D, and (c) studles on the vanious aspects

of ehemical weed. contnol i.n weedy stands.

Pavlychenko (28) defined plant competitlon asrra

natural force w?reneby eaeh llvlng organlsm tends to obtaln

maximum ad.vantages at the expense of other living organ-

lsms occupying a common feeding arealr. TVeeds and crops

compete for moisture, li.ght and. nutnients (28). Specles

of plants dlffen 1n theln ability to compete for the

essentlal gnowttr elements (2, 52). Pavlychenko and

Ilanrlngton (6?-') classlfl-ed the eompetitlve effåclencles

of sevenal species of weed.s, several varletieE of wheat,

oats and. barley and one vanfety of rye and flaxr oh the

basls of the amount of asslmllatlon surface, nunber of
stomata pen square centimeten of leaf surface, and the

extenslveness of the root system, at periods of flve and.

21 days after emergonce. They repont that the cereals

had gneater asslmllation sunfaces, number of stomata and

length of nooÈ system than tho weed.s, except w1ld mustard.,

at five days after emergence, buü at 21 daysr the situation
vras revensed wlth the exceptÍ.on of wild. mustand, which had

the most extenslve root system of any plant studled. These

investlgators eoncLuded that: (a) any advantage one plant
has over anothen at an eanly stage of growth is of extneme
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lmpontance in the final outcome, (b) w1ld mustard, wild

oats and. stinkweed are very senlous weeds and (c) the

competitÍve efficiencies of the ceneals was Ln the orden

of barley, spnlng p¡rer wheat, oats and flax"

Various workers have shown that ureeds red.uce

t1Ilen1ng of eereals (2, 22, 26) and Cartor et al (5)

found. ln the case of wheat that tllIer1ng and yleld were

neduced in pnopontion to the denslùy of weeds. Blackman

and Templeman (2) stud.led the nature of competitlon

between weeds end cereals and found that weeds depressed.

the nltrogen and potasslurn content of cereals but dld not

influence the phosphorus content. The applieation of
nitrogen fentillze?s to banley infested wlth wtld mustard

lncneased tillen prod.uction and. yield. They concluded that
the response of a weedy crop to nltnogen fentilÍzen i.s

dependent upon the relatlve amounts taken up by the weeds

and. crop and the critfcal peniod ls confined to the early
stages of development of the cereal. God.el (ZZ') increased

the yleld of cóneal crops on weedy J.and. by incneasing the

seed.ing rate. lfiItth increased seedlng, th.e m¡nber of tiLlers
pen plant was decneased but the numben of tlllers, beaning

headsr per3 unit anea of crop was lncneased. lÃ¡hen normal

nates of seeding were used on weedy land, yleld neductÍons

occurned because competltlon had. neduced the size of heads

on panlcles, the number of üillers and the welght of
ker.nels.

Robinson (õõ) stud.ied the effect of annual weed.s

on the yfeld of wheat, oats and flax and. found that eomplete
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weed nemoval when the crop v¡as 4 inches tal1 frequently
gave an lncnease ín yield over weedy crops, that bnought

1t nearly to the level of that obüained fnom weed-fnee

crops.

The studles of Varma (5b) show that the depnes-

slng effect of one species on another is due, at least in
partr to soluble Èoxlc substances pnobabry fonmed in the
noots. Both llvlng and decaying root tlssue produced.

these toxie substances but they appeared to be more pre-
valent 1n extnacts fnom dead tÍssue. The t,oxic substances

appeared. to be selectlve in actlon and provlded. an effec-
tive weapon 1n plant competition.

Olson et al (27) found two crltical peniods ln
the gnowth of wheet wh.ene tneatment wlth z r4-D neduced the
yleld sharply. One was an early seedling peniod when the
plants were one to flve inches tall and the othen was

between the stages where the head was well into the booÈ

until just before heading. These results have been sub-
sfantiated by various other wonke¡rs (Zl-, 25). Flax ls
susceptible to 2r4-Ð fnom very early bud. stage to about

ten days past fuLl bloom (9, 16, IZ).
Erickson et al (r+¡ reported that z14-Ð appllcatlon

to boüh weedy and. weed.-fnee wheat, incneased the proteln
content of the graln 1n pnopontlon to the concentraÈion

applf.ed. Thls increase dld not appean to be d.epend.ent on

weed competltion, vanlety, dnyland on inrigated condltions,
or the stage prlon to headfng. Friesen (ro¡ reponÈed. that
the greatest increase ln pnotein content was secured when
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the chenlcal caused the gneatest yle1d ¡reductlons, Aftken

et al (1) detor.mlned the proteln content of wheat seed.

sancples d.enived fnom plots that had been spnayed wlth
thnee fonmulations of 2r4-D at the b1ad.e and heading stages

of gnowth ln 1948 and. 1949. They found. in both yeâ.rs that
the pnotei-n content was lncneased by 2r4-Ð. In lg48 the

greatest lncrease rvas obtafned wlth the esten fonmulation

at the heading stage, whlle in lg4g, thene was no apparent

differenee between fonmulatlons or stages of treatment.

chubb and MacKey (6) neport that the oil conüent,

lodine number, lOoO-kennel welght, bushel welght and.

germinaflon of seed fnou the var"ietÍes Líra1 Domlnion,

tlnar P¡rince Toba and Royal frax were unaffected when the
plants werê sprayed with ?, 4, and I ounces aeíd equlvalenü

of alkanolamlne. Fríesen (rs¡ obtained no slgnlflcant
dlffenence between tneated and. untreated fl-ax for o11 con-

tent and lodfne number. However, Dunham (rs¡ found that
o11 pencentago of some vanietles was senlously neduced. by

" even a 4 ounce appricatlon of sodlum salt and ester of
2r4-D. The lodlne number of the linseed. oiI was reduoed.

fn some eageso

Burnows and. Olson (4) applied Z.A-D at the :rate

of 4 ounces acid equlvalent pen acre to flax plots infes-
ted. with 81 weeds per square yard and. obtaíned a yleld
lncnease of 12.66 bushels pen aere. In a slmllar" exper"í-

ment (5), wheat i.nfested wlth ?6 weeds pen square yand.

ïvas spnayed wlth 2r4-D at the rate of 6 ounces acid. equl-
valent per aers, and no sfgnlfleant incnease in yleld was
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obtalned.. The chemlcal appanently had two effects! it
tend.ed. to lncrease the yle1d by neroovÍng weed competltlon,

but this was pantly offset by damage to the wheat.

Fniesen (2O) sprayed Rescue wheat gnowlng in
association with 45 annual weed.s pen square yard, wlth
2r4-D ester and amlne at acld equlvalent rates of 2, 4,

6, I, and 12 ounces per acre. There were no signifÍcant
dlfferences between the avenage yields of wheat.

. Several papers (9, 1O, 11, L2, 24, Zg, 6e, 5I,
3+) deal rrrith the control of weeds tn grain crops by the

use of 2r4-Ð, but do not give quantltative information as

to the eompanative density of weed stand.s,
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MATERTALS ANÐ NMTÍTOÐS

Thls stud.y, eonsisting of two expenlmenÈs, one

with flax and the other with wheat, rvas conducted on Red

|,' River elay so1l at the University of Manltoba in 1952. ,i
't t''

IVheat and flax were selectod because of their economlc

rmpontance,t.he1rto1enanceof2,4-D,and.the1nd1f-
fenent behavioun when grown Ín association wlth weed.s. ;' 

'..:

I The weed (wf1d mustard) used fn these experlments was

:-, ckrosen because of its pnevalence in canada and its ,.'

susceptlblllty to 2 14-Ð.

Each experiment consisted of nandomfzed blocks,
Ínquad'rup1lcate,eachcontainingseVensp1ft-ptotsho1ding

i diffenent populations (0, 10, 25, 5o, loo, 2oo and 4oo)
t,

i of w1ld mustard. plants. The populatÍon of flax and wheat

I plants, howeven, was unifonm fon all plots and was d.erfved .

I fnom seed.lng the rrrheat vaniety Lee at two bushels per acre , I

and the flax variety Dakota at 46 pounds p6r acre. one

',', half of each plot was spnayed wlth zr4-D butyl ester, at r::,

,,,,, a rate of sl-x ounces acíd. equlvalent per acre ín the case i",1,

ef wheat and foun ounees per aere in the @ase of flax,
r whlIe the other kralf was left untreated.
: The w1ld. mustand" seed was sown by hand" a :::

'j-) pnedetermined amounü being bnoadcast over each plot. It
was then covened. by means of a gard.en rake. A horse ¿naurn

: single-d.1sc drill, was used. to sow the w1:eat and fl-ax in
rows 6 Ínches apart, this sowlng followlng ühe sowing of

: - .luli1d'mustard.Afterbothsow1ngswenecomp1oted.,thesoi1
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of the pLots was packed to ensure unlform gerrnlnatr-on.

The pnocess of seeding was eompleted. ln one d.ay.

Illhen the mustand plants emerged, they rrere counted.

and thlnned to the deslred stand fon each prot. Othen

specJ.es of weeds that emerged durlng the growing season

were nemoved. as soorl as they eould. be detocted..

The flax was spnayed on June pl, at r¡ùrlch time
the flax was two to three inches and the mustand thnee

to foun lnches taIl. The wheat was sprayed six days laten,
when the plants were in the five-leaf sÈage and measuned

12 to 14 inches to the tfp of ttre uppenmost leaf. The

mustand plants in the wheat plots then had six on seven

tnue leaves and wene nLne on üen lnches hlgh. The spray
(waten solutlon oî Zr4-D) was applied by means of a

special apparaùus conslsting of a krrapsack sprayer" tank
on wh.eers, corurected to an auxiliany tank holdtng measuned

quanfltles of spnay. Fnom the latter" tank the spray passed

to a spray boom equlpped. ï'Éth three nozzles (Monarch) of
slze 6'1. Th.ls apparatus was openated at õo por:nds prêssure
ar¡d dellvered the spray at the nate of 6o gallons pen acpe

from a unlfonm height" ^å single spraying gave excellent
contnol of the nustand plants fn a1l plotso

ülhen the flax and. wheat plants were nlpe,
plots were tni.mmed to nemove the ttbonder effeetfr.
tnirnrning ned.ueed the ontgfnal slze of lg.b feet to
foet in length and to sfx d.nill nows in width. rn
flax exponlment, the plants weno pulled and. counts
fon number of plants and. main bra¡ìches pen p1ot.

the

Thls

16.5

the

obtalned

fn the
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case of wtreat, the numben of culms per plot was determined.

Before threshlng, the crop plants u¡ere separated from ttre

mustand and. the d:r.y wolght pen plot determlned. for the

latten, Aften threshlng, the welght of dny straw, the

yie1.d per acre, the bushel and l00O-kernel welght, and.

the seed gnade was obtained fon all ploüs. Irl addltlon,

the nr:¡'rber of seed bolIs per pIant, the o11 content of

the seed. and the iodine number of the o11 was obtalned

fon all plots of fIax, and. the pnotein content of the

gnain obtained for all plots of whoat. The total numben

of bolls per plant was determlned. fnom a mean of bolls
oî 25 plants taken fnom companable locati.ons 1n each plot.
Tho grade of the seed, the o11 and pnoteln content of flax
and wheat, respectlvely, and the lodlne numben of the 1in-
seed o11 was detenmi-ned on the basf s of bulked samples

fnom the four repllcates.

All the d.ata obtalned. fnon this investigation
vsere subjected to statlstLcal analysis accordÍng to the

mothods descrlbed by Coch:r.an and Cox (7). A sepanate

method- was used to analyze the data on protein eontent,

gnad.e, o11 content and. lodine number. The interaction
tenm, treatments by concentrations, was assumed to be nofr-

signlficant and was used. to test the signiflcance of
tnoatments and concentratlons. Tn the wkreat expenlment,

thene were two mlsslng values ln the gnaÍn yield data.

These were calculated by the method described by coch:ran

and Cox (Z).
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RESTILTS AND DTSCUSSTON

I, Reactlon of F].ax to Varlous popÌrlatlons of Tlfl1d
Mustand and the Effe -O

*l*O"

Observatlons made dunlng the gnowlng season

indicated that the w1ld mustand had. thinned the stand. of
flax th:rough eompetftlorx. rn general, there was a decrease

Ín the avenage nunber of flax plants pen prot with an

inenease 1n the weed population, but the dlfference was

not slgnlficant. spraying the plots wit]n zr4-D did not
significantly lncrease the average nuruber of plants.
lflIeeds red.uced the vlgor of the flax plants rather than

thelr numbe¡:s.

Numben of maln b¡ranches per plot

observations of flax rn the fÍeld showed that
t1.e d.egree of branchlng at th.e base of the flax plant was

affected by the populatlons of mustand.. The dlfferences
wore very notlceable when corupanlsons were made between

treated and. untneated plots. The average counts of basal
branches fon the treated. and untreated plots at the varL-
ous populatlon levels are illustrated in Flgune 1. There

was flrst a sharp neduction and tkren a gradual decline in
the numben of main bnanches as the population of mustard

fncneased. The differences between population levers of
mustard werae found to be stgnlffcant. spraying weedy

plots with 2r4-D ::esulted ln a slgniflcant increase in
bnanchÍng, whlle fn mustard.-free plots, Ít nesulted 1n a
non-slgnlftcant decrease (stlght d.amage). The reduction
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in the total number of main bnanches, caused by mustard

competÍtlono ln the sprayed plots was unexpected since

the mustard plants were kilIed at a very eanly stage in

nelatlon to the d.evelopment of the flax. IIowever, the

data lndicate that basal bnanching rras adversely affected

during the 14-day lntervaL between emergence and time of

treatment.

illilld mustand. eompetes vigorously with cer"eals for
nutnlents and. moisture (28). Pavlychenko and Hannington

(32) showed that as early as 5 d.ays aften emergence, thls
weed had a gneater root sysùem, a gneaten number of sùomata

pen unit area of leaf surface than any other weed. or eeneal

crop studied" These characterlstics of wf1d. mustand enable

1t to provlde strong competltfon, very eanly 1n the growing

season, to the erop associated with ltc
Varma (õ5) and Evananl (15) found that some

plant species produce soluble toxic substances ln thelr
roots. These toxlc substances reduced. both the seed

genrnination and noot d.evelopment of othen speeles tn the

salne associatlon. The adverse effect of wild mustand on

other species of plants were thougþt due to the toxlc oÍrs
liberated by germlnatÍng mustand seeds. rf such a facton

operated 1n the flax plots, of the present stud.y, 1t did
not reduce the populatlon d.ensity of flax, although it may

have reduced the vigon of the plants. Frax does not seem

capabre of pnoducing any noticoable quantity of lnh,lbftony
substances 1tse1f"
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Numþen of $eed bolls per plant

Field obsenvatlons lndicated a strlking dlffen-
ence between sprayed and unspnayed plots ln the pnoduction

of seed bolls. This is lllustrated. in Flgure Po Counts

from the untneated plots showed a very shanp reduetion in
the num.ben of bolls pen prant from the 0 to 10 concentna-

tÍon. [Iovuever, the slope of thts decline levelled off at
Èhe 50 concentratlon polnt. A simllan tnend was found 1n

the spnayed plots, but the decllne Ievelled. off at a hlgher
number of bolls. It 1s notewonthy that in the sprayed

plots, those wlth 10, 50, LOO and. ZOO mustard. plants pen

sqìrare yard, produced significantly fewer seed bolls per

plant than did tiie plants 1n the sprayed. mustand.-free cori-

tt'ol. This was not the case where the populaüion was z5

and 4oo per square yard, but the d.evj-atLon from the tnend.

could have been due to experinontal eruor. rn any case,

the d.ifference between the boll count for the weedy and.

weed.-free sprayed plots seemed. to give stnong suppont to
the view that the presence of even verey young mustard.

plants, ad.versely affected the growth of f1ax.
Yield of flax stnaw

since 1t was obvious that the growth of frax in
the ffeld. was neduced by weeds, the welght sf st:raw in each

plot was detenmined. The average ylelds in pound"s per acre

fo¡: tneated and untneated plots at the varlous populatlon
levels are shovnr by gnaph in Ftgu:re 3. slgniffeant d.iffen-
enees 1n weight of straw were obüained fon weed. concentra-
tíons and. for tneatments. The interactlon of treatments
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Figr¡ne 2 Average nunber
of 25 plants)
at the various

of seed bolls pen plant (mean
in treated and. untreated plots
levels of mustard populatlon.
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by concentratlons was aiso stgnlficant. Thene was a

genenal decline 1n weÍght of straw, as the coneentratÍon

of mustand. increased. Thls deeline was very marked up

Èo the 1OO plant level. Th.ene lr¡as a funther sllght decllne

beyond ùhis level. A companison of Flgu:res 2 and 3 shows

that the trond fon straw ylelds TVas very I1ke that obsenved.

fo¡r the numben of boIls.

Yield. of seed

The yiel-d.s of llnseed. for tneated. and untneated.

plots at seven woed. populatlon levels are llLustrated 1n

Figure 4. The yleld of llnseed decreased as the numben of

rnrstand. plants pen square yand lncreased. The untneated

plots sholyed a sharp decllne from the O to 10 plant Ievel,
and. only a slight decllne beyond.. The sprayed plots showed"

a simLl-an decllne in yield except that the neduetfon at

the 10 plant level was much lese marked. The oven all dif-
fenence between ylelds of treated and untreated flax was

very pronounced and showed the gain from weed. eontrol,
notwfthstandlng the fact that the spray caused. some injury
in the weed-fnee plots. This loss fnom spraying inJuny

was elose to being slgnificant. An analysis of varianee

showed a slgnlficant lnteractlon beüween treatments and,

concentnatlons.

Although spraylng of weed.y plots resulted in
substantial lncneases 1n yleld. of seed, the harmfur effects
of competltíon fnom musüa::d plants duning the 14-day penLod

up to the time of treatment, seemed to trave been cannled

through to maturlty, regardress of the number of weeds.



-18-

l2

Ê,

H
o
J¡¡-o
Ð
.o

I

I
I

- 

lRCArEo

-- uillREAlÊD

\\_
\______l 

_____
¡¡-ó¡__l

l

fiU91ARD PLAI{ÍS PER 3O YAßD.

Fleul:e 4 Yie1d of llnseed of tneatod. and untneated. plots
at the vanious levels of muetand. populatlon.



-:':"..t t-¡i..-l :.ii,-,

-19-
The fl-ax plants dld not seem able to recover sufficiently

to cancel out this lnltial setback, panticulanly with

respect to basal bnanching. It nay be concluded that
weedy craops should be tneated with 214-Ð as early ln the

gnowing s€ason as possible to shorten the duratlon of
early competitiorl.

The bushel welght, lOoO-kennel welght, commêr"-

clal grad.e, o11 content and 1od.1ne number of the oil were

not influenced by either 214-Ð or the various mustard

plant denslties. However, the lO00-t<erne1 rruelght was

signlfieantly higher 1n the weedy plots.
Total d.:ry weight of mustard plants

At hanvest time the mustard plants in each plot
ïuere sepanated fnom the flax plants and. we1ghed.. Thein

average yleld.s are shown in Figune 5n F1eld observatfons

showed. that the vigon of the indivldual mustand. plants

decneased. as the nunber of plants pen square yard lncreased.

The data on dry welght showed that beyond tlne 25 plant pen

Bquü.re yard. Ievel, the total dry wefght of mustard ne¡oalned

about the same. At end below the 25 plant revel, the nus-

tand plants grew very lange because the flax associated

with them, offered vory little competitlon. However, as

the d.enslty of the weed population increased, the mustar.d

plants compoted with themselves, and, as a result, the

total dny.matter prod.uced was noarly constant. The weeds

at the 10 plant level were very ta1l and vigorous but,
because of their small numben, the total yield of dry
matter was less than aù the Zb plant .levelo

Tt has already been pointed out that spraylng



r.;t:i:i:i

-2O-

$reed-free flax with 2r4-D resulted. 1n some lnJuny to the

cpopo The rate of application (4 oi:¡¡ces acld equivalent

per acre) was probably too hlgh, but it was used beeause

it was considered. neeessary ln orden to obtain conÈnol of

the r,reed vÈrere tt vvas abund.ant.

The fIax seed yield data show the obvlous advan-

tage of contnol1.ing even the smallest (10 and 25 mustand.

plants pen square yand) mustand populations. At the lowesü

level (1O mustard. plants per sqì-lare yand), spraying resul-

ted in a 45.96 pencent lncrease in yieldr th incnease

obtained 1n splte of the fact that spnaylng damaged the

flax sl1ght1y.
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2. Reaction of llllheat to Varfous Populations of W114
Musüand

Nirmben of culms per plot

FÍeLd observations mad.e during the growlng season

suggested that the donsity of mustard. populatÍon affected.

tlllering" Thls was checked. by countfng the number of

culms per plot and. the results are shown in Flgure 6. The

average number of culms per plot was found to cleereaso

with lncrease in mustar.d population, the dlfferences at

the dtffenent l-evels being signlfÍcant. The removál of

weed.s 2O days aft'or" emergence d1d. not induce a signlfÍcant

increase in the number of tillens" Apparently, the nunber

of t1llers rvas d.etermined. prion to tr"eatment.

ft has been neported already that weeds affect

the d.egnee of tlllenfng fn ceneals (2, 22, fll). Cereal

cï"ops growr:Ì on weed.y land. produced. l-ess tillers than those

on weed.-free land, and. ln one ease, it was shor¡¡n that the

nunþer of wheat culms produced per unit area decreased

propontÍonately vrith incnease in tho weed d.enslty ( 5) .

These findlngs agroe 1n general wÍth those from the present

invesülgation.

The competition between mustard and wheat plants

fon soil moisture probably lnfluenced the dogree of t11-

lering. Soil moisture was very lnad.equate at seeding tfme.

The total preclpitation neceived during the months of

April and May was only 0.68 lnches, whlle the total recelved

during the interval between seeding (May 51) and time of
tneatment (June 2L) ïuas 4.77 lnches. of this latter amount
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recelved only foun d.ays befone sprayfng.

' The amount of gnowth in the wheat pl-ots was

determÍned by welghlng the stnaw at harvesü ti.me. The

ylelds are shor¡nr in Flgune ?. The yleld of stnaw docrined.
as the nu¡nber of mustand plants per square yand. inereased,
and the d'lfferences between the plots wiüh dffferent levels
of mustand density wene significant. spnaying the plots
wlth 2t4-D dld not affect the amount of straw.

ïn the sprayed plots, the d.ecline in straw
weight ur:ith incnease in mustard populatfon suggests that
the plots with fewer culms did not eompensate fon their
neduced numbens by pnoducing rargen plants and thus Íncnease
the total yi.ia. Soil moistune was adqquate from the time
of spraying to harvest, for b.zg fnches of ¡rain fell_ d.uning
thfs per:1od. This suggests that the nr.mber of tillens, not
the arnount of sof.1 molsture d.etennÍned the yteld of straw.

The absenee of a signifieant lncnease fn straw
yield after the removal of weed.s suggests that soil mols-
fune was ad.equate in arr the prots to suppo::t the weeds and
the cqop. rt may be plausibly assumed that had soil mois-
tune not been ad.equate, the yields of stnaw fnom the
unspnayed ploüs would have been lowen than they were and

that the d.lffenence between yields fnom the unsprayed. and.

spr"ayed plots would have been greaten.
Yield of Eraln

The tnends obsenved. for the numben of curms per
p10t and the stnaw ylelds were also found tn the yields of
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gnaln. The nesults obtained are shoirun ln Flguro 8" Tn

general, the yield of wheat decreased as the d.enslty of

mustard j.ncreased.. ê'Ithough diffenences in the popula-

tlon of weeds in the plots were found to cause signlfi-

cant dlffer-ences in yield, spraying the plots wlth 214-Ð

to destroy weeds dfd not increase the yÍeld signlficantly.

The ùlffenence between the yields of sprayed.

and. untneated plots both at the O and 2OO eoncentration

1.evels fs not slgntflcant.

ït 1s dlfficult to account for the absence of
an lncrease in yleld. of the plots where the mustard. plants

were killed by 2 r4-D. Several factors may have led to
ühls result but no definite reason can be glven. Htgh

so1l molsture 1n the plots between spraying and Ïrarvest

may be pantly nesponsible and delayed spnaying may be a
factor. 0n1gÍna11y 1t was lntended to apply the chemlcal

when the wheat was in the õ-leaf stage of gnowth but wet

weather delayed. spnaying untl1 the b-leaf stage was reached.

Possibly, lf 2r4-D had been applied earlier, the number of
culms mfght have lncneased, thereby pnod.ucing a hlgher

yield ln the treated plots
The vanlous mustard plant densitles dld. not

signiflcantly affect the looo-kennel welght, conrmercÍaI

grade on proteln content of the grain. The bushel weight
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was slgnlflcantly higher 1n the weedy plots but there was

no differential response to weed. denslty. Tneatment with
2r4-D dÍd not infruence the busher weÍ-ght, looo-kennel weight

or3 cornmerclal grade but it incneased the protein content

slgnlficantly. These results re¡ pnotein content agree

nrith those of Erickson et aI (14).

Total d.ny welgh.t of mustard plants

Field observations lndicated a neduetion in the

growth of mustard. as the number per square yard lncreased..

It rvas evl-dent that wheat could compete more suecess-

fully ïvith mustard than could flax when comparisons were

mad.e between the two ex¡renlments in the field.. This

obsenvatlon was substantlated by moasurement of the dny

welght of mustand. and the tnend is shown in Flgune gn rn
general, the total weight of weed.s steadlly lncreased. as

the number" of mustand plants per square yand. incneased.

This tnend was quite different from the one found. where

ruustand was in association with fIax. Competition fnom

wheet at the lowen mustand densÍtles prevented the mustard

plants fnom producing as much dry matten as they did at

the highen densities.



400

Uq6

G

øoz
Ð
flc

-29-

200

MUSTARD PLANÍS PER SO. YARO

Figurg_ 9 TotaL dry
leveIs of

wefght of mustand plants
densÍty.

at vanÍous



_õO-

The early competltlon between mustand and wheat

vras of panamount lmpontance wlth nespect to the flnal

outcome of the compeüition between the two specÍes. Com-

petltlon flrst nosul-ted ln a reduction in tillering of wheat.

Tillering decreased as tlre mustard density lncreased.; and

the straw and graln yield.s followed the same genenal trend.

The d.estruetion of nustard. by 2r4-D dld not

slgnificantly lncnease till-ering, nor.the yield of gnaln

and straw. Abundant solI molstune and. delayed spraying

probably 1ed to thris nesult.

Godel (22) found thaü the yfeld of cereal-s gnowíng

on weedy J-and was highrer at high rates of seeding than at

1ow nates. Heavien thain' normal seod.íng rates reduced the

numben of tille:rs per plant but increased the total number

of culms pen unlt of area above that obtained with llghter

seeding nates. It would seegtr, therefore, that 1f it was

possfble to spray wheat early ln the season, to shor"ten

the dunatlon of eanly weed competltion, an incneased seed.ing

nate mlght not be requi.nod. Horuever, wheat plants at early

stages of growth are usually damaged by 2r4-D treatment (27),

The results of this study suggests that spraying

wheat at the 5-leaf stage of growth to control wild mustand.

does not signiflcantly i-nc¡.ease the ylelds of graln. This

holds for all the weed. densltles. the injury to wheat fnom

competltion betv¡een the two species occunred before spraylng.

Ear1y competltioa seems to be more important in the case of
wheaù than in flax. Aften having been sprayed, flax has the

poruor to neeoven its yielding ablI1ty in pant, by top branchlng,

but wl th wheat, tlllening occuns early in the seasotl..
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suMluARY åNp - CONCLUSIONå

Dakota flax and. Lee wheat nrere sonltl aLone on in

assoclatlon srlth plants of wlId mustard (BraFsioa arvensis

(L. ) Rabenh. ) 1n uni-form populations nanging from ten to

4OO plants per squs.r,ê yard. IIIhen the flax plants $¡ere 2-6

lnches high and the wheat plants were ln the flfth-leaf

stage of growth, the plots were spnayed with 2r4-D butyl

ester at acid. equivalent nates of fou:: ounces per acre for

flax and six ounces per acre for wheat. fn the flax ercperi-

ment, the total nurnben of plants, maÍn bnanches per plot

and seed boLls pen plant were determined., as well s.s the

yleld of straw and seed., bushel and. lOOO-kernel welghtn

commercial grade, oil content and iodine numben; while in
the case of wheat, a detenmination was mad.e of the numben

of culms per plot, yield of grain amd stnaw, bushel and

l00O-keirnel welght, and. the grade and- protei.n content of

the seed" Alson fon flax and wheat, the total dry weight

of the rnustard. plants was determined. for eaeh plot. All
these deterrninations were made at or after the matunlty

of the two cropsr

The competÍtion provlded by wild mustand causÞd.

a senlous reduction in tho vigor of flax and wheat, Basal

branchfng of flax and tillering of r¡uheat were neduced by

mustand competitlon durlng the lntenval between emergence

and. time of spnaying. fn the case o-f f1ax, thls reductlon
in basal bnanchi.ng uras caruled through to maturíty and the

nu¡nber of seed bolls pen piant and. yleld.s of stnaw and
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seed. were adversely af,fected. Removal of weeds wlth 2t4-D

significantly lncreased basal branctrlngo seed bolls pen

plant and stnaw and grain yields. Iñlith wtreat, the y1elds

of stnaw and graln followed the saTne trends as that found

for tillerfng (nurirben of culms per: plot) and. the removal

of weeds with 2r4-D d.1d not incnease tlIlening, straw and.

gr"ain yields. It may be conelud.ed that early competition

with wild mustand. was very lmportant in the gnowth of ühese

two cnops and that spraying for mustard control should

begin as eanl¡r in the seasoÌl as possible to shonten the

dunatlon of early competition.

The average numben of plants per plot, bushel

weight, coftrrîercial grade, oil eontent and iodlne number

of fIax, and the lO0O-kernel welght and gnade of wheat

were not slgnificantly affected by the weeds or by 214-Ð.

The looO-kernel weight of flax and. bushel weight of wheat

were signiflcantly fncreased by the mustand plants in the

weedy plots.

The ylelds of dny mustand plants at hanvest time

in the two crops showed that flax offered less competltion

with nrtld mustar"d than wheat.

A yield neductj-on of 2,7 bushels por acre wâs

suffered when weed-free flax was spnayed wlth 2,4-D, but

in spite of thls loss, trlghly signlfÍcant yield. increases

ïvere obtalned when each of the mustar.d populations were

removed.

These expeniments lndicate that even a population

of 1O mustand plants per squaÏ"e yar"d in flax wa::nants the
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expense of chemical treatment. However, eont:rol of the

rvlLd mustar"d populations 1n the wheat by 2r4-Ð d.1d. not

result in an increase in yieId.

Sinee othen lnvestigatons have shou¡n that

spnaying of suseeptible weeds in wheat has genenally

given yield Íncreases, thls study should. be repeated

and. expanded in order to take account of varying molsture

cond.itions and. treatment, at somewhat earlien growth

stages.
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