
THE EFFECT OF GROWTH REGULA'l'IWG COMPOUNDS 
ON WIN'fER WHEA'l' VARIETIES 

bJ 

JONAS WILLIAM KILLER 

A THESIS 

submitted to 

OREGON STATE COLLEGE 

1n partial fulfillment o.t' 
the requirements for the 

degree ot 

MASTER OF SCIENCE 

June 1953 



tlltffiilDr

Redacted for Privacy

Fofmrrr rf }rrl $rrDr 

Ia Shrrr sf ttor 
Redacted for Privacy

frrfl ot Drnrrhrut rf }lrr 0roDr

Redacted for Privacy

0hrlrrril of llchsnl Omdntr firn$ttlr

Redacted for Privacy
D.ra cf Oridurtr Sthtil,

htr tbelr 1r lnrmnt.gff
l7llf Df trrl nry ifrr{rr



ACKNOWLEDGEMENT 

I wish to ~xpress my sincere appreciation to 

Dr. !lson H. Foote for the plans which made this stud7 

possible• far direction and oounc11 throughout the dur• 

at1on of the research, and for invaluable suggestions 

and helptul or1t1c1sms in tbe preparation of this 

manuscript. 



TABLE OF CONTENTS 

Page 

INTRODUC'l'IO • • • • • • • • • , • • • • • • • • • 1 

REVIEW OF LITERATURE • • • • • , • • • • • • • • • 3 

Factors in Select1tr1ty • • • • • • • • • • • • 3 
Physiological diffe~enees • • • • • . • • • • 4 
Differential absot-pt1on • • • • • • • • • ., 4 
Differential wetting • • • • • • • • • • • .. 4 
'.t'ranaloeat1·on of herbicides • • • • • • • • 5 
Morphological d1f:terences • • • • • .. • • • 5 

Chemicals and Formulations • • • • • • • • • • 5 
Time of Applioa ti o.n • • • • • • • • • • • • • • 8 
Plant Aberrations • • • • • • • • • • • • • • • 9 

Maturity • • • • • • • • • • • • • • • • • • 11 
Height • • • • • .• • • • • • • • • • • • • • 11 

Yield and Quality • • • • • • • , • • • • • • • 12 
Varietal Response • • • • • ,. • • • • • • • • • 13 

METHODS AND MATERIALS • • • • , • • • • • • • • • 16 

Experiment I • • • • • • • • • • • • • • • • • 19 
Experiment II • • • • • • • • • • • • • • • • • 20 
Experiment III • • • • • • • • • • • • • • • • 22 

EXPERIMENTAL RESULTS • • • • • • • • • • • • • • • 23 

Experiment I • • • • • • • • • • • • • • • • • 23 
Experiment II • , • • • • • • • • • • • • • • • 30 
Experiment III • • • • , • • • • • • • • • • • 35 

DISCUSSION • • • • • • • • • • • • • • • • • • • • 37 

SUMMARY AND· CONCLUSIONS • • • ••• • • • • • • • 42 

BIBLIOGRAPRt • • • • • • • • • • • • • • • • • • • 44 

APPENDIX • • • • • • • • , • • • • • • • • • • • • 49 



Figur I. 

Figure II. 

TABLE OF FIGURES 

Page 

Small Wbe~l Sp~ayer With Boom and Air 
Tank • • ,. • • • • • • • • • • • • • • • 18 

Comparison of 21 4·D Applied at the Seed
ling Stag& to Pederation Wheat. (Note
Onion-Like Lea'V'ea.) No Treatment on the 
Left • • • • • • • • • • • • • • • • • • 28 



THE EFFECT OF GROWTH REGULATING COMPOUNDS 
Oll WINTER WHEAT VARIJll'IES 

INTRODUCTION 

The use of chemicals for the control of weeds 1n 

wheat fields is being used estena1<t-ely 1n the Pacific 

Northwest. In recent rears much experimental work bas 

been reported on the etfeo.t of gl"owth regulating ehem

leala on the control ot weeds 1n sma.ll graln 1'.1elds. 

There bas been a l1m1 ted amount of experbn.ental work 

reported on varietal differences in ~esponse to growth 

regulating chemicals. These reports have not been con

sistent as some indicate va.rieta.l differences and others 

indicate no 'Varietal differenc,es to growth regulating 

chemicals, particularly 2.4-D. It may be of great 

importance to determine the e%tent of injur7 of selective 

cbem1cals to the various wheat varieties. 

Several important wheat varieties of the Pacific 

Northwest eJld one wheat . variet.J 1$portant in tbe W1llam• 

ette Valle7 were selected to study differences between 

varieties when treated with different growth ~egul.at1ng 

chemicala. 

Reduced yields ot wheat treated with 21 4-D have been 

r ·eported by several workers . Aaana, Verma, and Ma.ni 

(3, pp.334-36:5) indicated. that the decrease 1n :yield 

following treatment in the seedling stage w1tb 2,4•D 
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1fas the result ot tbe production of few$r tillers. In one 

experiment of tb1a stud,., three phenoxy-acetic acid com

pounds were sprayed on atx wheat varieties at five stages 

ot growth and Jield and height measurements were taken. 

A similar experiment. using the same chemicals and 

varieties, was deaigned to atud:y the number of tillers 

produced following treatlrlent in the seedling stage ot 

growth* 

The encroaoblllent ot weedy grasses into grain t1elda 

baa become of increasing 1lllPortance following effectlv• 

control ot broadleaved we,eds. Therefol'e, an experiment 

••• designed to study the tolerance or different wheat 

varieties to several rates ot grass k11111'lg chemicals. 

This information would be uaet~l 1n order to explore the 

poas1b111ty of aelectlvel7 remo'V'1fl8 weedy graaaes trom 

wheat. 

t.rbe objectives of th1.s J:te~ seat-cb were to study the 

etfectaot d1tterent growtb Peguating chemicals applied 

at different stages of growth on the :yield and height ot 

se'feral wbea t 'far1ettes under the en'fironmental oond1 t1o.ns 

at Corvallis, Oregon. The information from these experi

ments would then serve a·s , background for aim11ar experi

ments to be conducted 1n the wheat areaa of the Columbia 

Basin. 
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REVIEW OF LITERATURE 

Growth regulating chemicals have been used 

extensively tor the control ot broadleaved weeds in small 

grains. The amall grains, in general, are relatively 

tolerant of certain chemicals. However, varying degrees 

or injury have been observed, especially when the more 

toxic chemicals and formulations were uaed. Some varie

ties were aore susceptible than others when treated 1n 

certain stages of growth. 

Factors !!l Selectivitl 

Weintraub and Norman {4~, pp.289-298) pointed out 

that selectivity of growth regulating compounds was more 

apparent than real and was the result ot different degrees 

ot susceptibility to a particular concentration of active 

compound.. Small grain plants were affected but little by 

. top application ot growth regulators of the phenoxyaoetic 

acid type, whereas, broadleaved plants at a corresponding 

stage of growth were greatly affected. 

The most important factors involved in selectivity 

of a chemical to a particular plant have been listed by 

Ahlgren, Klingman, and Wolf (1, pp.S0-84) as physiolog• 

ieal, absorption, wetting, translocation, and morpholog

ical differences. They summarised them as follows. 
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Pb1s1olog1cal differences 

Physiological differences in plants such as 

differences in enzJllle systems, pH changes, cell membrane 

permeab111tJ1 and chemical constituents enable some plants 

to tolerate certain chemicals. It is known that plant 

species vary in these cbaracter1at1ca. Plants of the 

same species may diffel' widely, by reason of age; env:Lron

ment, or variety. There -are wide differences 1n the 

various tissues within an individual plant. 

Differential absorption 

The cuticle of leaves and stems 1s comprised of non• 

ionizable organic compounds and as a consequence 1s 

classified as being non-polar. Therefore, non-polar 

substances, aucb as oils and esters, tend to be absorbed 

more readily by the cuticle than polar compounds. Roots, 

having no cuticle- absorb more readily the polar compounds, 

such as salts. 

Differential wetting 

ater and liquid chemicals will readily run off 

plants with leaves having a large angle from horizontal. 

Spray materials may run off some plants as water runs oft 

a axed surface. 
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Translocation of herbicides 
~--~~--~ 

Some compounds are translocated in the xylem while 

others are associated with the mo•ement of plant food 1n 

the phloem. Chemicals, translocated in the phloem, which 

kill the cella rapidly are of little value, particularly 

if perennial plants are to be controlled. 

Morphological differences 

The location of the growing point and other essential 

·meristems and the thickness of the cuticle in var1oua 

plant species are ot great importance in determining the 

selectivity of herbicide. The growing points of young 

grasaea are below the ground, therefore, protected from 

sprays, whereas, the growing points ot legumes are 1n the 

axil or the leaves and exposed to sprays. 

_c....,b_e_m_1,..c_a....,l_s ~ -.F..-o-.rm....,.u-.la-.t...i..o.n..•.. 

A number of different chemicals have been tested 

both for herbicidal action and as selective herbicides. 

Among these compounds are included 21 4•d1chloropbenoxy

aoetic acid (2,4-D); 21 4,5•tr1cblorophenoxyacetlc acid 

(2,4,5-T), 2-metbyl 4•cblorophenoxyacet1c acid (MCPA), 

0-isopropyl N-phenyl carbamate (IPC), isopropyl 

N-(3-cbloropbenyl) carbamate (Cl IPC), 3-para-chloropbenyl 

http:F..-o-.rm....,.u-.la
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11 1-dlmethylurea (OW), a:nd 1·~2-(t•dodecyl mercapto) 

ethyl} prid1n1Uil chlcride (P Cl). These ohemieale mar 
be formulated in a number ot different ways, depending 

t1POn the chemical ~nd ph;t~dcal properties of the parent 

compound. For exam,ple, the phenoxy acetic acids may be 

used aa either aalts or eete:rs1 each requiring a differ

ent type of formulation. 

According to Weintraub and Berman (43, pp.289-298), 

comparative tests ·on compounds haTe been reported from 

only a few laboratories, and among these were many 

instances of contradictor-y :results possibly caused by 

differences 1n methods • · 

Phillips (331 pp.71•72) swmnarised the work of several 

workers abd repor.ted 11ttle difference between the effect 

of 2,4•D and 2_4,5-T. -Templeman and Wright (41, pp.~l-72) 

indicated that MCPA butyl estes- may be UlUtd with safety 

in spring cerea.ls at somewhat heavier :rates than the 

corresponding ester ot 21 4•D. Robinson, t>u.nham, and 

Sbalatad (35, p.7S) repo,-ted greater reduction 1n yielcl 

with 2,4-D. amine tban the MOPA amine at the same rate. 

Elder (12, p.72) report-ed s1gn1t1cant difterencea ta 

tormu.l.at1on as measured by· field when he used the esteJ-1 

amine, and sodium· salt of 2,4•D· Templeman and Wright 

(411 pp.7l-72) pointed out that est.ers, in general 

asricultural practise, have proven more potent than tbe 

http:cerea.ls
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corresponding sodium salts in aqueous solutions. The 

ester of 2,4•D caused greater reduction in yield on plots 

treated at the seedling stage than either amine or sodium 

salt formulations, according to Elder (13, p.82), 

Derscheid (8, pp.33•34) 1 oestemeyer (45, p.75), and 

Foster (19, p.l04). Tbey also ranked the amine formula

tion as causing greater reduction 1D 7ield than the 

sodium salt. 

According to Freed, Warren, and Leach (20, p.l3), 

mixtures ot 2,4-D and 2,4,5•T were recommended prtmar11J 

tor those plants that 2 1 4-D would not control aatiatac• 

torily. 

Early work on IPC, reported by Templeman and Sexton 

(40, p.630), was interesting since its action was the 

exact converse ot the action ot ph•noxyacettc acid plant 

growth substances. That is, concentrations ot IPC which 

stop.Ped the growth ot many monocotyledonous plants did not 

affect the growth of certain dicotyledonous plants. Ennis 

(14, pp.95-96) concluded that IPC was active on tbe plants 

only through the soil. Recentl7, 1laon (44, pp.34•37) 

indicated that IPC could remove one grassy weed from 

another grass seed crop. 

3-chloro IPC was less selective on some crops but 

more effective than IPC on Johnson grass and other weeds 

(44, 34-37). 
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Bucha an~ Todd (5, pp.493·494) reported that CMU was 

very etfectiTe in killing m&nJ plant species, particularly 

annual and perennial graaaea. Young seedlings were killed 

more readilJ with a lower concentration of spray material 

than plants three months old. Prel1m1narr observation• 

in field experiments suggested strongly that CMU acted 

readily through the root s7stem and was translocated up

ward to the leaves,. 

It waa not until recently that quaternar7 ammonium 

·compounds were known to control plant growth. Mitchell, 

Wirwllle, and Well (30, pp.252-254) reported that certain 

quaternarr salta inhibited of the stem of bean plants 

~hen it was applied to either the stem or the leaves. 

They reported that the greatest reduction in growth 

occurred when the chemical was applied to the stem. Jones, 

et· al (241 pp.ll0.114) reported that di f ferences in 

reaction of oats and rape seedlings to quaternary ammo~ium 

salta indicated possible selectivity ot the compounds. 

Tlme of treatment with growth regulating chemicals ia 

important in small grains since ther are more tolerant at 

certain stages of growth, according to Andersen and 

Hermansen (2, pp.l45-146), Elder (12; p.72), and Ahlgr en, 

Klingman, and Wolf (1, pp.l30-l33). All were generally 
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agreed that the small grains were the moat susceptible, 

as shown by a marked reduction in yield, when treated in 

the seedling and boot stages of growth. 

Plant Aberrations 

Many workers have reported abnormalities of the 

leaves and the inflorescence of barle}', oats, and wheat 

following treatment with growth regulators, particularly 

2,4-D. Derscheid (7, pp.l2l-134) has summarized the 

abnormalities found in barley when treated with 2,4-D. 

He described them as constricted sheath, a collar con

striction which does not permit the head of grain to emerge 

normallyJ incomplete heading, when the upper internode does 

not elongate; tweaked spike, when a rachis internode 

elongates more than normalJ double spike, a rachilla 

elongated and functions the same as a rachis; multiple 

spikelet, more than t~~e spikelet& at one node in a spike

let group; and blasted floret, an undeveloped seed, similar . 

to at rile floret or sterile spikelet. Anderson and 

Hermansen (2, pp.l47-167) reported supernumary spikelets, 

which were similar to multiple spikelet aa described b7 

Deracheid, and onion-like leaves on cereals sprayed with 

two growth regulators. 

Derscbe1d, Stabler, and Kratochvil (11, pp .ll-17) and 

Foster (18, p.104) reported two or more panicles on one 
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stem in oats treated with from one-halt to one pound of 

2,4-D eater~ Otber deformities reported in oats were 

onion-like leaves (9, pp.31•32; 11, pp.ll-17) and blasted 

floret~ (11, pp.ll-17; 36, p.78J 37, p.7a). 

oeatemeyer (45, p.75) pointed out tbat distorted 

beads 1n wheat were caused by difficulty of the head to 

emerge from the boot when the wheat waa sprayed with 

tbree-tourtha of a pound ot 2,4-D per acre. Krall 

(26, pp.585·587) reported missing spikelets and auper

numary spikeleta in addition to crooked beads ot wheat 

in plots treated with 21 4•D at from one-third to one and 

one-third pounds per acre. Large and Weston (27, p.4) 

indicated that onion-like leaves and tweaked beads, 

similar to those found in barley, were found in wheat . 

Deformities pointed out by Foster (17, p.l04) included 

fused glumes, fused lemmas, missing glumes, twisted 

glumes, uneven spacing of the spikeleta on the racb1s1 

and two or more spikelets arising from one node on the 

rachis. Blanchard (4, pp.l66•171) and Helgeson 

(23, pp.37•38) reported no head abnormalities in wheat 

sprayed with one pound of 2,4-D per acre but indicated 

a chlorotic ~ppearance tor from three to five days after 

the treatment. 
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Maturity 

Phillips (34, p.83) indicated that 2,4-D ster and 

amine at one pound per acre applied at tillering delayed 

beading. Foster (19, p.l04) reported heading delayed 

trom on·e to three days when wbea t was sprayed w1thin 

thirty-one days after emergence with 2,4•D ester~ amine~ 

and sodium salt formulations. 

Height 

Helgeson (23, pp.37-38) reported that the height of 

wheat was reduced by ten pel" cent in two macron! wheats 

and six percent in five hard red spring wheat varieties 

sprayed with one pound per acre ot 2,4-D ester and amine 

in the tiller stage of growth. Helgeson (22, p.l09) 

reported later that the height of wheat was reduced from 

two to three inches 1n several wheat varieties sprayed at 

the time of tillering w1 th o:ne pound of 2,·4·D ester per 

acre. Acco.rd1ng to ningman (25, pp.445-447), the height 

of wheat was not materially lowered except in plots 

treated in the boot stage with 2,4-D at the rate ot one, 

two, and three pounds per acre. Coupland and Alex 

(6, p.69) indicated that height was not affected except 

temporarily by two pounds of 2,4•D eater. 
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Yield ~ Qaalltl 

The reduction in :r1eld ot amall grains was more 

apparent when treated with a growth regulator in the seed• 

ling and boot stages of development. The lower yield was 

the result of inhibition of tiller formation when tbe 

treatment was made in the seedling stage (2, pp.l69-179J 

3, pp.334·353; 7, pp.l21·134J 10, pp.l82-188J 37, p.78). 

However, sterile florets oauaed a reduced yield when small 

grain was treated in the b~ot stage (2, pp.l69-179; 

3, pp.334-353; 7, pp.l21•134; 10, pp.l82-188; 11, pp.ll-17J 

37, p.78). 

There was no consistent ettecta ot 2,4-D on germina

tion of wheat aa pointed out b7 Blanchard (4, pp.l66·171) 

and McNeal (28, p.52), although the former worker reported 

germination reduced eleven percent froa treatments appl"ied 

in the boot stage of growth. Deraobeid, Stahler, and 

atochvil (101 pp.l82·188J 11, pp.ll•l7) reported no 

differences in germination troa 2,4-D treatments in seven 

varieties of barley or in nine varieties of oats. 

Erickson, Seely, and Klages (15, pp.659-660), 

Helgeson (23; pp.37•38), and McNeal (28; p.52) were 

generally agreed that protein content or the grain was 

increased when 2,4-D was applied to wheat. However, McNeal 

(2 , p.52) pointed out that total protein produced per acre 

fluctuated very 11ttle. 
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The reports wb1oh indicate differences in oats, 

wheat, and barley varieties out number those wbicb have 

pointed out no varietal reaponse. There were no apparent 

varietal differenoea 1n ~esponse to 2,.4-D applications 1n 

eats. according to Dersobe1d (9, pp.31•32) and Pede:vsen, 

Andersen, and Hermaneen (311 pp.l45·l47) or 1n wheat, 

aceor.ding to Elder {131 p.S2), Ph1ll1ps {32t p.83), and 

Slife and Fuelleman (38,, p.74). Ahlgren, Klingman, and 

Wolf (1, pp.,l28·136) pointed out that "'arietiea of small 

grains vary considerable in their reaietance to 2,4•D• 

:Mindo oats was ttated as beil'lg more susceptible to 

2,4-D over Marion and Clinton by Derache1d, Stabler, and 

Kratochvil (11, pp.11..1'1) and Stan1tortb. and Atkins 

(39, pp.587·5S9). Robinaon, Dunham, and Shulatad 

(3~, p.7S) reported s1gA!.f1cant differences. among Mindo, 

Andrew, and Clinton oats treated with 2,4-D and MCPA, 

Although J1eld was the moat e~on method of measuring 

varietal response .to growth regulators, Foster (19• p.104) 

and Middleton, Hebert, and Klingman (29. pp.'7•9) reported 

"9'ar1etal difteren.o·e·• observed in the vegetative abnormal

ities. Red Rust Proof varieties, Carolina Red, App1er, 

and Delta Red, showed. very little 1njUJ'y as compared with 

certain Victorian strains, DeSota, Fulgrain '49 stock, 

Traveler St 1, Letoria Ga. Sel. 6, and tetoria (29, PP•7-9). 
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. Grigsby and Churcbtll (21, pp.,. 448-451) indicated varietal 

response with respect to germination in oats sprayed after 

heading with 2,4-D. 

Varietal differences 1n barley ba'fe·been reported b,. 

Deraeheid1 Stahler, and lratoobvll (101 pp.l82-188) and 

Foster (161 p,l03}. Barbleas barley was the moat suseep-_ 

t1b1e ln a group or varieties reported followed by Moore, 

Plains, Feebar, and Kindred, ·while those that were mor• 

resistant were Spartan. Odessa, Manchuria, and Tregal 

(10, pp.l82·l88). Foster (161 p·.l03) reported that 

Warrior, O.A.c. #21• and Compana were the most tolerant 

from the ;r1eld standpoint, while Treb1• Prospect, and 

Vantage were the most susceptible. This author indicated 

that <Ietorm1t1es were few, and,. of the varieties tested, 

that the higbest percentage of abnormalities were found 

1n Warrior, tollo•ed by Trebi, 

Wheat varieties have differences 1n tolerance to 2,4•D. 

Warden (42, p.llld) reported differences in spring wheat 

varieties but d1d not rank them according to their 

reslstance to 2.,4•U• FosteJt (1'1, p.l0-4) pointed ou.t that 

Renown and Saunders wer• the moat tolerant from the stand.. 

point• and that Rescue and Thatcher were the moat suscep

tible. .Krall (261 pp.5EUS•587) reported that Yogo wheat 

was the least injured and bad the least shattering cf four 

varieties tested. It was interesting to note that Yogo 
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was known tor being shattering resistant in the abaenee 

ot 21 4-D. VaP1etal d1fferencet~ in yield a:nd vegetative 

abnormalities were reported by Woeateme)"er (45, p.75). 

Kok1ng, a beardless variet71 bad less head distortion 

than tbe other varieties tested, but had a greater 

reduction 1n J'ield. Of the bearded. vu1et:1es, Minter 

bad the least vegetative abne~l1t1es and alao less 

reduction 1n rteld. 
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METHODS AND MATERIALS 

The experimental plots were located on Willamette 

silt loam on the Hrslop Agronomy Farm approximately sis 

miles north of Corvallis, Oregon. The plots were 

established on a sudan grasa sod which bad been plowed 

and disced prlor to planting. 

Five of the important wheat varietiea srown in the 

Pacitic Iortbwest and one grown in the Willamette Valley 

were selected tor 'this study. They are presented and 

described briefly in Table 1. 

TABLE 1 

A Description of the Six Wheat Varieties 

Variety Description 

Elmar 

Brevor 

Rex 

Golden 

Federation 

Holland 

White club variety with excellent milling
quality used tor paatrr flour. It ranka 
second in importance 1n the Northwest. 

sott whiter multiple•purpose variety with 
fair milling quality. It is a new variety
released tor production in 1951. 

Soft white variety with very poor milling
quality and the flour is rated fair tor 
pastry uses. It ranks titth in the 
Northwest. 
Sott white variety with a abort gluten and 
is u ed tor pastry tlour. It ranks sixth 
in production in the Northwest. 
Soft white spring variety with good milling
quality and ia used aa a pastry flour. It 
ranks eighth in the Northwest. 
Soft white wheat grown in the Willamette 
Valley use for teed and milled for pastry
flour. 
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'J!he chemtcale used in this stud7 and their abbreviated 

foJ.'im a~e :()resented in Table 2. 

TABLE 2 

The Chemicals and Their Abbre'V'lated Form 

Chemical Abbreviation 

21 4•d1ehloropbenoxyacetlo ·acid (eater) 2•4•D 

2,4,5-tricbloropbenoxyaoetic acid (este-zt) 2,4,5-T 

2·metbyl 4•oblorophenoxraeet1c acid {ester) MCPA 

0-1soprop;yl N•phenyl cai-bamate IPC 

Isopl'opyl N-{3-ebloropbenyl) carbatnate 3•chloro IPC 

3-para-eblorophen:rl l,l•d1m.ethylurea CMU 

l·(c2•(t....dodeerl mercapto)etb:rl~ pr1d1n1um
chloride P Cl 

In addition to the cbeudoals l!.sted• a mixture of one part 

2,4-D and one part 2t4 1 6•T and a mi:xture ot one part of 

2,41 5-T an4 one part MCPA were uaed as treatments. 

The chemical solutions were applied at the rate of 

forty gallons per acre under tort1 pounds pressure per 

square lneb. The small wheel apraye:r u.:aed to apply the, 

spray solutions 1a shown 1n F1gU1'e I. 
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FIGURE I· Small Wbee.l Sprayer W1th Boom and Air Tank 
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Experiment .! 

Tbia experiment was planned to study the etfecta ot 

different growth regulators on the six varieties of wheat 

at different stages of growth. The phenoxy acetic acid 

ohemicala 2,4-D, 2,4 1 5~T and MCPA, plus the two mixtures 

ot 2,4-D and 2,41 5-T and 2,4,5~T and MCPA described above, 

were applied at the rate of one pound of parent acid per 

acre at tive different stages of growth. 

The experimental design was a split-split plot with 

tour replications. The treatments were super-:Lmposed at 

random on the stages of growth- and the varieties were 

randomised within each treatment. The variety plots were 

tour rows wide by ten teet long with twelve inches between 

rowe. The seeding rate was approximately 200 kernels per 

row which ia approximately one and one-half ' bushels per 

acre. A V•belt seeder was used to plant the wheat. 

Two replications of this experiment were planted on 

October 9, 1961, and, because of rainy weather, the other 

two replications were planted on November 5, 1951. Aa a 

result ot two planting dates the growth of the varieties 

was decidedly different and it was considered desirable 

to use these as two separate experiments with two 

replications each. The two replications planted October 9, 

1951, are designated as Experiment I-a, and the two 

replications planted November 5, 1951, as Experiment I-b. 
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All 'far1et1ea ·were treated at the seedling, tiller1ng, 

jointing, heading• and. flowering stages of growth. The 

dates of application tor the two planting dates were aa 

follows: seedling, November 3, 1951 and December a, 1951J 

tillerbg1 Jlarcb 11 1952; and Jointing, April 281, ·1952J 

while the lattel' two stases, heading and flowering, were 

treated as eech vuiety reached that stage of development. 

1'he plant height measurements were taken in inches 

two weeks before ha~vest when the plants had reaobed their 

full height. Eight teet of row were harvested from the 

center two rows ot each plot. After threshing and clean• 

1ng, the grain was weighed to the nearest gram which was 

converted into bushels per acre. 

The 2,4-D waa not emulsified in the spray solution 

for most of the treatments. As a result, the effects of 

2,4-D cannot be properly evaluated because the 2,4-D went 

on the plots unevenly. 

EXperiment .ll 

The grass killing chemicals CW, IPC, 3-chloro IPC; 

and P Cl were applied ·on Elmar, Brevor, Rex, and Golden 

to study varietal d1fterenoea to these compounds. Th• 

chemicals were applied at tbe foll·owing ratest CMU at 

one, two, and four pounds; P e1 at two, tour, and eight 

pounds; and IPC and 3-chloro IPC, each at three, six, and 
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nine pounds of parent material per acre. The wheat was 

treated at the jointing stage of growth on April 2, 1952. 

The wheat varieties were planted with an eight-foot 

grain drill set to plant at the rate of two bushels per 

acre. 

The experimental design was a split plot with three 

replications.. Eae~ plot was eight feet wide, the width 

of the drilled strip, bJ eight feet long. The chemical 

treatments were super imposed at random upon each varietr. 

Height data were taken approx1matelJ two weeks before 

harvest. Two tour-square-toot samples, taken at random, 

were harvested from each plot and composited into one 

sample for yield. The grain was threshed, cleaned, and 

weighed. Yields were converted into bushels per acre. 

Because tbe treatments of IPC and 3•chloro IPC were 

applied on Elmar 1n the first replication at heavier 

rates than on the rest of the experiment, Elmar in the 

first replication was omitted in the yield and height 

summary tables. The summarr tables include the average 

of two replications ot Elmar and three replications of 

the other three varieties. The analysis of variance of 

yields was made on Brevor, Rex, and Golden. 
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;Experiment ill 

This experiment was planned to study the n~ber of . 

tillers produced by the six wheat varieties after treat

ment with the growth regulators in the tall. The same 

chemicals that were used 1n Experiment I were applied 

to the wheat varieties at the one-leaf stage of growth 

on November·23• 1952. 

A split plot experimental design was used with tive 

replications. The varieties were super imposed at random 

on each chemical treatment. The varietr plots were four 

feet b7 six teet. oonsisting of tour rows spaced twelve 

inches apart. In each row, one kernel of wheat was 

planted approx1matelr everr three inches with a V-belt 

seeder. 

Ten plants were selected at random, from each plot 

when they were in the six-leat stage of growth and the 

number ot tillers were counted on each plant. 
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EXPERIMENTAL RESULTS 

Experiment' .! 

The average yields ot the wheat varieties treated 

with the growth regulators at the different stages of 

growth in Experiment I-a and I•b ue presented 1n Appendix 

. fables I and II. These data tor the two planting dates 

ue summarized and the averages f ·or varieties and stages 

ot Experiment I-a are given in Table 3 and the averagea 

for varieties and ohem1cala of Experiment I•b are given 

1i1 Table 4. 

TABLE 3 

Average Yields in Bushels Per Acre ot Six Wheat Varieties 
(Bxper1•ent I-a), Planted October 9, 1951, When Treated 

With Six Chemicals at Five Stages or G.rowtb. 
Summary ot Varieties by Stages 

Stages El. Br. Rex Fed. Gol.. Bol. Av. 

Seedling 47.0 4'7.6 3'7.4 41.4 50.7 4'7.0 45.2 

T11lering 48.8 48.1 3'7.'7 40.7 51.9 49e4 46.1 

Jointing 43.8 43.0 33.3 31.4: 44.8 44.6 40.2 

· Heading 44.6 41.6 34.2 3'1.8 47.2 4'7.6 42.2 

Flowering 47.8 46.7 35.2 41.8 47.1 45.2 44.0 

Av. 46.4 45.4 35.6 38•6 48.3 46.8 

L. s. Difference (.05) for varieties x stages is 3.1 
bushels. 
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TABLE 4 

Average Yields in Bushels Per Aore ot Slx eat Varieties 
(Experiment I·b), Planted November 51 1951, When Treated 

With Six Chemicals at Five Stages or Growth. 
Summary of Varieties by Obemicals 

Treatment El . Br . Rex Fed. Gol. Hol. Av. 

21 4•D 38.3 39.9 30.5 34.8 38.1 38.2 36.6 

21 4,5-T 42.0 40t0 31.9 37.0 39.3 4:1.2 38.6 

JlCPA 42.7 41.2 34.1 37.4 39.7 41.1 39.4 

2,4-D & 
2,4,5-T 42.1 39.6 30.8 33.8 39.0 4:1.7 37.8 

2,4,5•T
& MCPA 42.4 40.9 30.8 37.1 39.2 39.2 38.1 

Check 39.3 40.8 32.8 39.4 41.8 38.6 38.8 

Av . 41.1 40.4 31.8 36.6 39.5 39.8 

L. s. Difference ( .05) for varieties is 4.0 bushels. 

'l'he analysis ot variance or the yields of Experiment 

I·a is presented in Table 5. The results of the analysis 

indicate highly significant differences among varieties 

which merely indicates tbe varieties we~e inherently 

different in yield. The interaction of varieties x stages 

was also significant. 
' 

Even though the analysis showed no s1gnlf1cant 

difference between stages or chemical treatments, it is 

interesting to note that wheat treated at the jointing 
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TABLE 5 

Analysis of Variance of Yields for EXPeriment I~a 

Variation Degrees of 
Due to: Freedom ean Square 

Replications 1 91060.10 

Stages 4 40,995.74 

Error (a} 4 38,711.74 . 

Chemicals 5 7,824.70 

Cbem x Stages 20 5,735.43 

Error ~b) 25 42653.48 

Varieties 5 159,432.64** 

Var x Chem 25 1-486.35 

Vrx tages 20 3,231.77** 

Var X Stages x Chem 100 1,156.19 

Error (c) 150 1,459.80 

Total 359 

**Exceeds 1% level of significance. 

stage of growth was the most susceptible, as measured by 

yield. The mixture of 2,4•D and 2,4,5-T caused the 

gre test reduction in yield at thia stage. The 2,4-D 

treatment alone oannot .be considered on a comparable basis 

because of faulty ppl1cation resulting from the failure 

ot the chemical to emuls1tyw1th the water carrier. 

http:1,459.80
http:1,156.19
http:3,231.77
http:1-486.35
http:159,432.64


26 

(see Appendix 'Tables I and XI.) Of the treatments applied 

ai; the jointing stage, the lowest rteld: ot each variety 

was as4oe1ated with 21 415..T1 either alone or in a mixture. 

In general, the growth regulator treatments caused a lowe~ 

yield in all varieties over the check plots. The degree 

ot reduction.- bowever1 was r lat1velr small. 

The anal:ysi·s ot variance of the wheat yields of 

Experiment I•b is .presented in !able e. The analyst.a. 

TABLE 6 

Analysts of Variance of Yield tor Experiment l•b 

Variation Degrees ot 
Due tot Freedom Mean Square 

Repl1eat1ons l 72.00 

Stages 4 2,288.24 

Error (a) 4 9,767.41 

Chemicals 5 5,292.99 

Ohem :x Stage a 20 4,119.59 

Error (b) •25 5,'188.44-r 

-Varieties 5 '73,865.00** 

Var x Obem 25 1,756.96 

Va:r X Stages 20 2,349. 42 

Var X Stages x Cbem 100 1,1$4.40 

•Error ,(c) J.60 12,230.84,, l t 

Total 359 

**Exceeds 1~ level of s1gn1ficance, 

http:12,230.84
http:1,1$4.40
http:1,756.96
http:73,865.00
http:5,'188.44
http:4,119.59
http:5,292.99
http:9,767.41
http:2,288.24
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again indicates that there were bigbly significant differ• 

ences between varieties planted on November 51 1951. The 

yields of Experiment I-b, however, did not follow the same 

pat.tern as the yields of Experiment I-a. In contrast to 

EXperiment I-a in which Tields were reduced slightly bJ 

the chemical treatments aa compared to the check, in 

Experiment I-b the yields, in general, tended to be 

increased. 

The 2,4-D treatment, althougb improperly applied, in 
. ' 

the seedling stage caused a chlorotic appearance in all 

varieties of both Experiment .I-a and Experiment I-b. In 

Experiment I•a, this condition was very pronounced a week 

after the application of 2,4-D and was only slightly 

noticeable one week later. The chlorotic appearance was 

not as pronounced in the Experiment I·b plots treated with 

21 4-D in the seedling stage. 

Onion-like leaves appeared on all varieties treated 

with 2,4-D in the seedling stage. Figure II shows the 

characteristic appearance of on1on-11ke leaves 1n contrast 

with an untreated plot. The appearance of on1on-like 

leaves 1~ the 2,4-D plots at the seedling stage in Experi

ment I-a was more pronounced at the end of the plot 

sprayed first and decreased gradually toward tbe opposite 

end. There were more onion-like leaves in Experiment I-a 

than in Experiment I·b• However, when the wheat matured, 



FIGURE II. Compar1.son ot 2,4-D Applied at the ieedll~ 
Stage to Federation Wheat. (Bote On1on•L1ke Lea'V'tUh) 

No T!teatment on tbe Left 
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there was no distortion of' t he heads on any of the 

varieties. 

The plant height data ot Experiments I-a and I·b a:re 

presented in Appendix Tablee I I I and IV, respectively. No 

stat1at1cal-analyeea were made on the plant heights. 

The plant h$1gbb aata a:re presented in a summariaed 

form in Tables 7 an4 s. On th& average, the chemical 

trea~enta redueed height slightly over the average ot the 

check plots. Wo varietal differences appear to be evident 

in the plant height as a result of' the chemical treatments. 

TABLE 7 

Average Hei ght in Inches of Six Wheat Varieties 
(Experiment I-a )• Planted October 91 1951, When Treated 

Witb Six Cbemicale at Five Stages ot Growth. 
Summary of Varieties by Chemicals 

Treatment El. Br. Rex Fed-. Gol. Hol• Av. 

21 4•D 38.4 35.? 40.9 39.8 41.3 4'1.8 40.'1 

2,4;5•-T 38.9 35.9 41.2 40.5 41.8 47.<4: 41.0 

MOPA 37.4 35•6 41.o 40.6 41.5 46.7 40.5 

2,4-D & 
2,4,5•T 38.5 35.9 40.6 39.'7 42.0 47.5 40.7 

2,4,5•T
& MOPA 38;.3 35.9 41.1 39.9 41.6 47.0 40.6 

Check 38,8 36.2 41.9 41.3 42.4 47.'1 41•• 

Av. 38.4 35.9 41.1 40.3 41.8 47.4 
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'!'ABLE 8 

Average He1 ht 1n Inches ot Six Wheat Varieties 
(Experiment I-b , Planted November 5, 1951, ben Treated 

With Six Chemicals at Five Stages of Growth. 
Summary of Varieties by Obem.icala 

Treatment E1. Br. Rex Fed. Go1. Ho1. A'Y. 

2,4-D 30.6 30.9 34.7 54.1 34.5 40.4 34.2 

2,4,5-'1' 31.6 32.0 35.4 35.1 34.7 40.5 34.8 

MCPA 31.1 32.1 35.7 34.1 34 .4 40.1 34.6 

2,4-D & 
2,4,5-'1' 31.4 31.7 34.6 33.8 34.8 40.8 34.5 

2,4,5-T
& IICPA 31.7 32.2 35.2 34.2 34.8 40.'7 34.8 

Check 31.7 32.0 35.9 34.5 34.8 41.7 35.1 

Av . 31.4 31.8 35.3 34.3 34.7 40.'7 

Experiment .ll 

The eummary ot 7ields ot tour wheat varieties treated 

with four grass killing ehemicala 1n Expertment II 1a 

presented 1n Table 9. 
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TABLE 9 

Average Yields in Buabela Per Acre ot Four Varieties 
ot Wheat (ixpex-1ment II) '.Preated With Three Ratea 

ot Four Compounda at the Jointing Stage.
Average ot Three Repl1.cationa 

Treatment El_. * Br. Rex Gol . Ay . ~~ 

CMU 1# 

CMU 2# 

CMl1 4# 

IPO 3# 

IPC 6/1 

IPO 9# 

3-Chloro IPO 3# 
'· 

3...Ghloro JPO 611 

3•Cbloro IPC 9# 

P Cl 2# 

p 01 4# 

;p 01 8# 

Check 

Av. 

43.2 

44·4 

45.7 

34.3 

43.7 

45.8 

41.6 

38.0 

46.5 

47.9 

43.9 

37e2 

36.7 

42.2 

43.'7 

45.2 

42.0 

41.7 

41.7 

39.3 

36.1 

29.7 

23.5 

37·2 

35.6 

44.0 

38.3 

38.4 

29.9 

30.4 

28.2 

31.'7 

32.5 

30.3 

32.1 

29.0 

20.9 

30.9 

34.9 

.29.9 

28.5 

29·9 

48.7 

48.1 

43.5 

41.3 

.49.4 

40.6 

41.5 

36.6 

41.3 

47.2 

46.2 

43.9 

45.1 

44.2 

41.1 

41.2 

37.9 

38.2 

41.2 

36.8 

36.6 

32.0 

28.5 

38.4 

38.9 

39.2 

37.3 

*Average .of t wo replications.
**L· s. Difference {.05) for treatments is 5.3 bushels. 

http:Repl1.ca
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The analysis of variance ot the yields ot Brevor, 

Rex, and Golden of Experiment II is given in Table 10~ 

The results again indicate a significant dltterence 

between varieties. There were also significant differ• 

encea between chemical treatments. '!'he results ot the 

· analra1a indicate that 3•cbloro IPO at six and nine pou.nds 

per acre reduced ;yields s:te;nitioantlJ• 

TABLE 10 

Analysis of Variance ot Yields tor Experiment II 

Variation Degree.s ot 
Due tos Freedom .Mean Square 

Replicationa 2 830.8'1 

Varieties 2 49,996.48** 

Error (a) 4 3,563.06 
-· 

Treatment 12 2,991.88** 

Treat x Var 24 863.60 

Error (b} I2 
Total 116 

**Exceeds 1~ level ot signitioanoe. 

http:2,991.88
http:3,563.06
http:49,996.48
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In the CW plots,, although there were no s1gnit1cant 

differences trom the check. plots,. 1t 1a interesting to 

note the striking cons1tstencr ot the OW tJ-eatments on 

each variety. The CMU treatments at one and two pounds 

per acre gave a alight inc~ease in yield o•er tbe cheek 

plot.e .for eac'h var1•tr. BtJwever-, at the tow.- pound rate, 

the y1el.ds .of the en plots tended to be leas than the 

check plots w1tb all varieties except Elmar. 

. The height data ot Experiment II are presented in 

Table 11. Variation between treatments was apparent• 

however, no stat1stic.al analysts was made on the plant 

height data. 

The heavr rates of 3•chloro IPO and I PC had the 

most detrimental effect on the height of the wheat. 

There waa greater %'eduction in height f't-om the 3-ohloro 

IPC than from tb.• I .PO. treatments. Bowe'fer,·, Blmato did 

not show the same response which the other varieties 

d1d. The height of Elmar did not appea~ to be affected 

by- th4t carbamate compounds. 

The height was reduced on each of the four varietiea 

by CllO' at the rate ot. to\U" pounds per' acre over the 

cheok. 

http:stat1stic.al
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TABLE 11 

Average Height in Inches ot Four Varieties of Wheat 
(Experiment II) Treated With Three Rates of Four Chemicals 

Treatment EJ..* Br. Rex Gol, A-v .** 

cw 1# 36.5 35.6 39.0 40.3 38.0 

CMU 2# 36.0 35.6 38.6 40.0 37.7 

CMU 4# 34.0 35.0 3'7.6 38.3 36.4 

IPC 3/1 35.5 34.3 39.6 38.6 37.1 

IPC &II 36.0 34.6 39.3 39.3 37.4 

IPC 911 35.5 31.6 3'7.3 38.3 35.7 

3-Chloro IPC S# 36.0 32.3 38.0 39.0 36.4 

3-Chloro IPC 6/1 35.5 30.0 36.6 37.0 34.7 

3•Chloro IPC 9# 36.5 29.0 33.6 38.0 34.1 

p 01 2# 38.5 34.6 41.3 40.3 38.7 

P Cl 4# 37.0 35.3 41.0 40.3 38.5 

P Cl 5# 35.5 35.6 39.3 40.0 37.8 

Check 34.5 35.6 40.6 42.0 38.5 

Av. 35.9 33.'7 38.6 39.4 

*Average ot two replications.
eigbted average. 
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E?t;eer1ment III 

The summary of the number of tillers developed on 

six wheat varieties treated with growth regulating chem

icals in tbe fall at the seedling stage ot growth is 

presented in Table 12. The .number ot tillers on ten 

piants were ave·rage4 togttther to lllake one observat1on. 

No analysis ot variance was made of these data• 

TkBLE 12 

Average Number of 'l'ille:ra on Ten Plants ot Six Variet1ea 
ot Wheat Treated With Five Treatments in the Seedling
Stage (E:~p>erlment III). AVeJ'age ot Five Repl1oat1ons 

Treatment El . Br. Rex Fed . 

2.4-D 6.0 s.& 6.1 5.9 

2,4,5-'1' 6.5 6~5 6 .2 s.a 6.3 

MOPA 6.9 6dl 

2 1 4•D & 
2,4,5•T e.s 6.'1 5.5 6.2 

2,4,5·T 
& :MCPA 6,1 5.6 6.8 Eh3 

Check a.3 5.6 

5.4 5 .8 6.2 

\ ' 
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From the results of tbe summary there .appeared. to be 

only small d1f1'erences between the treatments. The number 

ot tillers on the plants ot tbe wheat varieties following 

2,4•D treatment was reduced only slightly more than the 

other treatments. 'l'he greatest reduct1on ot the numbeJ' 

of tillers trom 2,.4..!) in thta a.tu.dy appeared t ·o be on Rex 

and Golden. 'The number- of tillers developed on Golden 

waa reduced more by the 21 4,5-T treatment than on any ot 

the other varieties, However,. the m1xt\ll*e ot 21 4•D and 

2,4,5-T on Golden appeared to have no effect over the 

untreated check plot. 

In general, MCPA bad very little decreasing effect 

·on the nWDber of tillers fo,.ed on the wheat varieties 

except on Federation where the average number of tillers 

were reduced by one in tbe plots treated with MOPA over 

the check plots. 
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DISOUSSIOB 

One ot the recent cultural methods in the production 

of wheat in the Columbia Basin is spraying the wheat with 

growth regulato~a tor the control ot weeds. Each year 

there ia more interest in this method ot weed control 1n 

the wheat fields of that area. 

The wheat varieties selected for thla atudJ were the 

ones that are grown most extensively in the Columbia 

Basin, with the exception of Brevor and Holland. Brevor 

was included because 1t ia a new variety recently released 

tor general production which may replace some ot the 

present varieties. Holland was used to represent a wheat 

adapted to the climate ot the Willamette Valley where it 

ia tbe moat important var1etr. 

Several investigators bave reported reduced yields 

1n oats# barle71 and wheat aa the result ot inhibited 

tiller formation (5, pp.l69-179J lO,,pp.121-l34J 4, 

pp.334-353; 45, p.78). The results reported in this 

study indicates there were very small d1tferencee 1n tbe 

number ot tillers developed on the wheat varieties •• a 

result ot tall application ot growth regulators. The 

differences were so small that it 1a doubtful 1t they 

would be of any a1gnit1cance. This lack of response in 

this study may be because the climatic conditions in 
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Western Oregon in the fall ot 1952 slowed down the activ• 

ity of the phenoxyacetic acid chemicals. Also, since the 

plants did not make much growth under auch climatic 

condi tiona, the chemicals may bave been broken down or 

leached out ot the ao11 before they affected the wheat 

plants. However, future studies on the etfecta ot growth 

regulators on t1lle~ development should probablJ 1nclad• 

observations from the seedling stage through to maturity 

of the plants which may g1ve more opportun1tr to measure 

differences. 

Various reports haTe been found on 7ield reductions 

in wheat following treatment with the pbenox,acetic acid 

compounds. Por eample, Elder (13, p.82} reported a 

significant reduction in the yield of wheat when treated 

in the tall with 2,4•D, while Helgeson (23, pp.37•38) 

indicated the Jielda of wheat greatly reduced when treated 

at the boot stage with 2,4-D, Although comparisons w1tb 

2,4-D treatments cannot be made, the other pbenoxyacetic 

acid treatments, 2,4,5-T, MCPA, and the mixtures of 21 4-D 

and 2,4,5-T and 2,-&,5-T and K:PA, did not reduce the· 

yields 1n any important amount. It appears that thea• 

phenoxyacetic acid compounds and mixtures do not affect 

yield of winter wheat in the Western Oregon climate 

which prevailed in the f'all of 1951 and the apr1ng of' 

1952. 
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Ratea .of 3•cb.lore> IPC o.f sis pounds ox- more . per acre 

were tound to reduce y1elda s1gtt1t1eantlr. Of the e-btm1.• 

oals at the rates ueea 1n this study, 3~ohloro IPC 1a tbe 

one that should be used with the most oaut1on, This 

investigation supports· tb.e 1'1ork ot Wilson {44,. pp.34•37)
I 

in that 3--ohloro IM. ls leas selective than IPC. Rowever; 

at low rates there apptta):'ec! to be little ditterenc.e 

between the two oompoundah 

Although the anal,-a1s ot va.riance of y1elda indicates 

a s1gnif'1cant interaction with the varieties t the t1"te 

stages ot growth, 1t mtl7' bt ot little conaequenoe. There 

may be two reas.ona •bf tbi8 1nte~act1on may not be 

important in th1a oaae. First, the analysis indicates 

no signlfioant differences at the stages and, second, the 

F value, even though 1t exoeed~d tbe value necessary at 

odds ot nineteen to one, la. very small. If tbe~e h9.d: 

been elgnificant d1f'ter•noes between stages and also 

between chemicals. there mat have been more of a chance 

of getting important varietal ~eaponae. 

In the Jieaults with the grass killing chemicals., 

there appeared to be some Yar1etal d1f.t.erences tit the 

height and ,-1eld ot tb$ ·vas:-1et:t.ee as a re.aul t of the 

chemical treatments. El.mar appeared to be leas affected 

by treatment with certain rates of IPO and 3-chloro IPC. 

The reason for this di.fferenoe oan be only h1ghly 

http:vas:-1et:t.ee
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speculative but it may be that these carbamatee are not 

selective against Elmar except at certain concentrations 

within the range used in th1a study. 

Several workers, although reporting no significant 

varietal differences, have ranked the wheat va~iet1es 

they studied according to the magnitude ot reduced yield 

in comparison with the obeck treatment. Ranking varieties 

by the amount of difference 1n reduced yield in this 

manne~ would seem to be a questionable procedure since 

there were no statistically significant differences in 

varietal response. There may not be any importance 1li 

ranking the varieties 1n this experiment since there were 

no significant differences between varietal responses. 

One reason why varietal differences were not obtained 

from the phenoxyacetic acid o~pounda may have been the 

failure of these chemicals to produce greater damage at 

the various stages of growth. Since other workers have 

reported greater differences between 'tarietiea, it is 

suggested tbat this trial be repeated more than one year 

1n different locations to determine whether the failure 

to obtain marked difterencea in yields at various stages 

was the result or climatic conditions. If we assume tbat 

there are no variete.l d1tterencea between these var1eties, 

then 1t m1gbt be accepted that there is no inherent varia• 

tion in auscept1b1lity'• to these chemicals, between the 
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varieties ue$4 in tb.i.s atud)tt Anotb.el' possible e:xpl&na• 

t1on for the failure to obtaili':,··r1etal d1f'f'el'enees 

might be that environmental conditions 1h Western Oregon 

were not conduciYe f'o't" tb:e meaaurement of responses on 

the varieties used. 

In view cr the 1llotteae1ng number ct acres of wbeat 

being spra)"ed each year. it would aeem desit.-able tbat 

all wheat varieties and new selections should be checked 

:ror auseeptib111ty botb te the broadleaved weed killers 

and to the gass k1111ng chemicals. The importance ot 

broadleaved weed control 1!'1 wheat is somewhat general 

knowledge, but now, the number of weed)"' grasses appearing 

in the wheat fields is 1nc~easing. Resistance to grass 

killing cbewitilcals ae well as b1gb tolerance· to the obeDd• 

cals selecti-ve for broadleaved plants should be selected. 

tor or bred 1nt;o ex1st1q and new wheat varlttttes. 

http:Anotb.el
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SUMMARY AND CONCLUSIONS 

The growth regulating cbemicala, 2,4-D, 2,4,5•'1', and 

MCPA and two mixtures of these chemicals, 2,4•D and 

2,4,5-T and 2,.4,5•'1' and MOPA.. were applied at the rat• ot 

one pound per acre on Elmar, Brevor, Rex, Federation, 

Golden, and Holland wheat in tbe seedling, t1llering, 

jointing, beading, and flowering stages of growth. Data 

included the number of tillers developed, height of the 

wheat at maturi t7, and the yield of grain. 

In another experiment, four chemicals selective on 

grasfJes, OW at one,. two and four pounds; IPC and 3-chloro 

IPC each at three; six, and nine poundsJ and P 01 at two, 

tour, and eight po~ds per acre were applied to Elmar, 

Brevor, Rex, and Golden wheat at the jointing stage of 

growth. Observations. l'ecorded were plant height at 

maturity and y1eld of gra1n. 

1. There appeared to be no important differences 

in effects between the pbenoxracetic acid compounds on 

the number ot tillers p:roduced1 on the plant height at 

maturity, and in the yield of gr in. 

2. Ko real varietal differences were apparent 

following treatment with the phenox,-aoetio acid compounds 

when applied at each ot five stages ot growth. 
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3, ~here was a s1gn1t1cant reduction 1n yield of 

Brevor. Rex, and. Golden '"om the chemical tre.atmente ot 

3-cbloro IPC at; six and nine pounds per acre. 

4. There waa an 1n<U:oat1on that Elmar shewed some 

varietal cU.tterence trom Rex• Bre'for~ and Golden when 

treated with IPC and 3-.\'Jbloro · IPC. 

5. Less select1v1ty ot 3•ch1oro IPC over IPC wa$ 

tound at rates of s1~ and nine pounds per acre. 

6.. This was a one year study and results are 

undoubtedly lntluenced by the environment. Ad:d1tio.na1 

studies of this nature should be designed to take 

environmental conditions into account. 
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APPENDIX TABLE I 

Average Yields in Bushels Per Acre of Six Wheat Varieties 
(Experiment I•a), -Planted October 9, 19511 When Treated 

ith Six Chemicals at Five Stages of Growth. 
Average Yield ot Two Repl1catlona 

Chemical El . Br . Rex Fed . Gol. Hol. Av. 

Seedling Stage 

2,4-D 50.2 48.3 38.4 41.6 55.0 4'1.5 46.8 

2,.4,5-"l 43.8 44.8 33.4 40.8 47.6 . 47.2 42.9 

MCPA 40.6 ' 42.5 33.4 38.1 46.2 46.5 41,0 

2,4-D & 
2,4,5-T 53.3 55.2 43.9 44 .7 51.5 51.1 49.9 

2,4,5-T 
& MCPA 46.2 50.8 38.2 43.8 50.5 43.1 45.4 

Cheek 48.1 43.8 37.1 40.2 53.5 46.4 44.8 

Av . 47.0 47.6 37.4 41.4 50.7 47.0 

T1llering Stage 

2,4-D 41.9 40.6 36.1 3'1.9 49.0 48.2 43.9 

2,4,5-T 44.6 45.1 38.1 41.3 51.8 46.1 44 .5 

MCPA 50.4 45.7 39.5 56 •. 2 51.2 48.1 45.2 

21 4•D & 
2,4,5-T 52.1 49.2 3'7.8 43.4 53.8 52.4 48.1 

2,4,5-T 
&: MCPA 47.1 53.0 38.9 43.2 49.9 53.6 47 ..6 

Check 51.8 50.2 35.8 42.4 55.9 48.4 47·4 

Av. 48.8 48.1 37.7 40.7 51.9 49.4 

L. s. Difference (.05) for varieties x stages is 3.1 
bushels• 
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APPENDIX TABLE I (Continued) 

Average Yields in Bushels Per Acre of Six Wheat Var1et1ea 
(Experiment I-a), Planted October 9, 1951, When Treated 

With Six Chemicals at Five Stagea of Qrowtb. 
Average Yield ot Two Replication• 

Chemical El. Br. Rex Fed. Go1 . Hol. Av. 

Jointing Stage 

21 4•D 42.8 46.1 34.2 30.8 47.6 44 .3 41.6 

2,4,5-T 43.0 41.1 31.1 28.6 41.8 45 ..1 38.4 

MCPA 42.9 40.0 33.0 32.8 46.0 42.6 39.5 

2,4•D & 
2;4 1 5-T 43.0 37.6 31.5 25.8 42.3 40.8 36.8 

2,.411 5-T 
& CPA 41.9 45 .1 32.3 30.1 41.1 48.8 39.9 

Check 45 .2 48.5 37.8 40.6 49.7 46.4 44 .7 

Av. 43 .8 43.0 ~3.3 .31.4 44.8 44.6 

Heading Stage 

2,4-D 46.0 40.2 38.0 39.6 4'1 .8 48.5-§. 43;3 

2,4,5•T 45.6 44.5 35 .4 33.8 44.3 4'7.3 41.8 

MCPA 42.0 38.6 33.4 40.1 48.8 49.6 42.0 

2,4-D & 
2.4,5-'1' 42.7 36.8 31.8 34.0 48.5 49.5 40.5 

2,4,5-T
& MCPA 42.3 .44 .0 34.6 38.2 44.5 43.5 41.2 

Check 49.2 45.6 31.8 41.2 49.0 46.9 44.0 

Av. 44.6 41.6 34.2 37.8 47.2 47.6 

*The correst 2,4-D emulsion was uaed. 
L. s. Difference (.05) for varieties x stages is 3.1 
bushels . 
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APPENDIX TABLE I (Continued) 

Average Yields in Bushels Pero Ae.re of Six Wheat Var1et1ea 
(Experiment I·a) ., Planted October- 9, 1951, When Treated 

With Six Chemicals at Five Stages ot Growth. 
Average Yleld ot Two R.epl1cat1ona 

Cbem1eal El · B:r. Rex Fed. Gtt:l• Rol . Av. 

Flower1J1g Stage 

2:r4•D 45.9* 49.9 31.1 42.0 48.8 42.2* 44.8 

2,4,5...·'1 4'7.9 41•. 0 37.2 •••• 42.6 49.8 44.6 

MCPA 51.1 ~4.4 36~6 42.3 47.2 45.8 44.5 

2,4-D & 
2,4,5-T 46~8 41.7 29.1 39·3 49·.1. ,4,2 42.'1 

2;41 6•T 
& MOPA 44.7 43.3 33•. 4 3'7t8 43.2 ' 42.2 40.7 

Cbeok 50.2 50.1 18t'1 40'1!1 51.6 47.0 46.3 

Av• 47.8 46.?' 35.2 41.8. 47.1 45.2 

*'the correat 2 1 4•D emulsion 'faa \laed .• 
L. s. D1fterenoe (.05) for VU>1etlea :r. stages is 3.1 
buahela. 
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APPEIDIX TABLE II 

Average Yields in Bushels Per Acre ot Six Wheat Varieties 
(EXPeriment I•b)• Planted Jovember 5, 1951, When Treated 

ith Six Chemicals at .Five Stages of Growth. 
Average Yield of Two Rep11oat1one 

Treatment Bl. Br. Re:x Fed. Go1. Ho1. Av . 

Seedling Stage · 

2,4-D 40.0 39.6 31.2 37.0 35.6 39.7 37.2 

2,41 5•T 37.8 40.0 32 .3 39.0 40.6 43.7 38.9 

llCPA 42.0 37.1 35.5 37.4 36.2 40.7 38.1 

2,4-D & 
2,4,5-T 44.8 42.2 32.~ 38.7 -61.'7 43.0 40.4 

2,4,5-'1' 
& JIOPA 40.'1 42.2 31.6 39.7 37.9 39.7 38.6 

Check 36.0 3'7.1 30.1 35.2 40.2 39.0 36.3 

Av . 40.2 39.7 32.2 37.8 38.'1 41.0 

Tillering Stage 

21 4•D 36.'1 41.0 29.0 35.2 38.2 39.6 36.6 

2.,4,5-'1' 44.2 40.1 3••1 40•• 41.0 39.8 •o.o 
MCPA 47.4 43.4 36.4 38.4 39.7 38.2 40.7 

2•4-D & 
21 4,5-T 40.7 38.6 28.6 34.9 39.9 43.2 37.6 

2.,4.,5•'1' 
& IICPA 47.8 45.0 32.0 38e4 40.0 35 .4 39 .7 

Check 40.8 42.2 33.9 40.1 41.0 40.0 39.'7 

Av. 42.9 41 . '7 32.3 37.9 39.9 39.9 
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APPENDIX TABLE II (Oont1nued) 

Average Yields in Buabela Per Acre ot Six Wheat Varieties 
(Experiment I·b), Planted lovembel' 5 1 1951, When Treated 

With Six Chemicals at Five Stages of Growth. 
Average Yield ot 'l'wo Replication• 

Treatment El. Br. Rex Fed . Gol. Bol. A"''. 

Jo1nt1ns Stage 

21 4•D 36.9 39.6 29.7 31.4 36.2 31.8 34.2 

2,4,5-T 46..0 46·6 55 .3 34.9 45.6 42.9 4le5 

MCPA 39.6 47.6 34.6 .. 40,9 41.4 40.4 40,8 

2,4-D & 
21 4,5-T 38.2 36.4 30.!7 30.2 36.'7 36.8 34.9 

21 4,5•! 
& JIOPA 39.1 41.'7 29.6 32.5 41.0 39.6 3'7.2 

Check 40.0 41.'7 30.3 34.0 40.9 38.4 37.5 

Av. 40.0 42.2 31.'7 34.0 40,0 3a.s 

Beadins Stage 

21 4-D 39.8 40.2 31.6 36;0 42.4 42.8* 38.8 

2,4,5·'! 37.8 36.8 30.0 36.3 34.6 41.8 36.0 

IICPA 42.2 35.8 32,8 36.2 39.6 4.f:.O 38.4 

21 4•D & 
21 4,5-T 39.7 40.3 30.2 31.9 34.6 48.8 37.6 

2,4,5-T
& MCPA 40.5 39.4 28.0 :59.4 39.2 40.4 3'7.8 

Cheok 44.0 44.2 34.1 43.2 41.6 39.3 41.6 

Av. 40.7 39.3 31.6 37.2 38.6 42.8 

if4l'he correct 2,4-D emulsion waa used. 
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APPENDIX TABLE II (Continued) 

Average Yields in Bushels Per Acre ot Six Wheat Varieties 
(Experiment I·b), Planted Xovember 5, 1951, Wben Treated 

With Six Chemicals at Five Stages ot Growth. 
Average Yield ot Two Replications. 

Treatment El. Br. Rex Fed. Gol. Bol. Av. 

Flowering Stage 

2,4-D 38.1* 39.0* 30.8 34•• 38.3* 37.2* 36.3 

2 1 -4,5-T 44.2 37.8 27.8 34.6 37.0 38.0 36•5 

MCPA 42 •• 42.2 31.0 34.0 41.6 42.4 38•8 

2,4-D & 
2,4,5-T 47.1 •o.a 32.1 33.0 42.2 36•• 38•7 

2 1 4t5•T 
& MCPA 43.8 36.2 33.0 35.6 38.0 35.9 37.1 

Check 36.0 38.6 32.4 44.4 45.0 36.2 38.8 

Av. 41,9 39.1 31.2 36.0 40.4 37.6

-fiThe correct 2,4-D emulsion was used. 
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APPENDIX !ABLE III 

Average Helsbt in Inches of Six Wheat Varieties 
(Experiment I-a), Planted October 91 1951, When Treated 

With S1x Chemicals at Five Stages of Growth. 
Average Height of Two Repll·cat1one 

'!'rea tment ·· El . Br . Rex Fed. Ool. Hol. Av. 

Seedling Stage 

2,4-t> 38.0 35.0 39.5 38.0 40,5 46.5 39.6 

2,4,5·'1' 3B.o 34.5 40.s sa.5 40.5 47.5 39.9 

M'CPA 37.0 37.0 41.5 40.0 42.0 47.5 40.8 

2,4•D & 
2,4,5-'1' 38.6 36.5 41.0 38.5 41.5 49.5 40.9 

2,4,5•1'
& MQPA 39.5 36.5 41.0 39.0 41.5 47.0 40.6 

Check 39.0 35.5 41.5 41.5 42.5 47.5 41.2 

Av . 38.2 35.8 40.8 39.2 41.4 47.6 

'1'1llerlng Stage 

2,4-D 37,5 35 .5 40..0 38,5 41.0 47.5 40.0 

2,4,5-T 39,5 36.5 41.5 41.5 42.0 4'7.5 41.4 

lfCPA 38.5 36.0 41.5 40.5 41.5 46.5 40.8 

2 1 4•D & 
2,4,5•'1' 38.5 36.0 40.5 39.0 42.5 4'7.0 40.6 

2,4,5-T
& IIOPA 39.0 36.0 42.0 41.0 42.0 48.0 41.3 

Check 39,0 35.5 41.0 41.5 43.0 48.0 41.3 

Av. 38.7 35.9 41.1 40,3 42.0 47.4 
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APPENDIX TABtE III (Continued) 

Average Height in Inches of Six Wheat Va~1et1ea 
(Exper1m$nt I•a), Planted October 9, 1961, When Treated 

With Six Chemicals at Fi•e Stages ot Growth. 
Average Height ot Two Repl1cat1ona 

Treatment Bl. Br.. Rex Fe4. Gol. Bol. Av. 

Jointing Stage 

2,4-D 37.5 36.0 41•0 40.5 41.0 48.0 40.7 

2,4,5•T 38.0 35.0 40.5 40.0 41.5 46.5 40.3 

MCPA 37.5 35.0 40.5 39.5 41·0 46.0 30.9 

2,4-D & 
2.4,5•'1' 37.0 35.0 40.5 39.5 41.5 46~0 39~9 

2,4,5·! 
• JfCPA 37.5 35•5 41·0 40.0 4~h0 48.0 40.6 

Check 56.5 se.s 42.0 4o.5 41.5 46.0 40.5 

Av. 37.3 35.5 40.9 40.0 41•4 46•8 

Heading stage 

2,4-:P 39.0 35t5 41.0 40·5 41·0 48.5* 40.• 8 

2,4,5•T 39.5 3"1.0 41.0 41.0 43.0 47.0 41.-4 

MCPA 36,0 34.5 40.0 41 .5 41.5 47.5 40.2 

2,4...D &: 
2,4,5...'1' 39.5 35.0 40,S 40.5 42.0 49.0 40.8 

21 4,5-T 
.• MOPA 39,5 34.5 39.5 39.5 41,0 46.0 39.7 

Check 39.. 5 36.5 42·5 41.0 42.5 48·5 41.8 

Av. 38.5 35.5 40.8 40•7 41.8 4'7.4 

*The correct 2t4•D emulsion was used~ 
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APPENDIX 'l'ABLB III (Continued) 

Average Height 1n Inehes of Six Wb•at Varieties 
(Experiment l•a);,. Planted October 9• 1951, When Treated 

With Six Ob~:micals at Five Stages of Growth. 
Average Height ot Two Replicat1o»s 

treatment El , Br. Rex Fed . Gol. llol. Av,. 

F1owerlftg Stage 

21 4•D 40.0* 36.5 43.0 41.5 43.0 48.5* 42.1 

2,4.,5•1' 39.5 36.5 42.5 41 •. 5 42.0 48.5 41.8 

MOPA 38.0 35.5 41,5 41.5 41.5 46.0 40.'1 

2,4•D a.. 
2,4,5•T 39.0 37.0 40.5 41.0 42.5 48.,0 41;3 

2,4.,5-T 
& MOPA 39,.0 37.0 42.0 40.0 41.5 46.0 40.9 

Check 40.0 37.0 42 .•. 5 42.0 42.5 48.5 42.1 

Av . 39.2 36.6 4.2~0 41.3 42.1 4'7.6 

*The correct 2,4-D emulsion waa used, 
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APPENDIX TABLE IV 

Average Height 1n Inches of Six Wheat Varieties 
(Experiment 1-b), Planted November 5, 1951• When Treated 

itb Six Chemicals at Five Stages ot Orowtb. 
Average Be1ght of Two Repl1oat1ona 

Treatment El. Br. '· Rex Fed. Ool. Ho1. Av. 

Seedling Stage 

2,4-t> 29.5 30.6 ' 3,.5 33.0 34.5 40.0 33.7 

2,41 5-T 30.5 31.0 35,0 33.0 33.0 40.0 33.8 

MOPA l 32.0 33.0 35.5 33.5 34.5 41.0 34.9 

2,4-D & 
r2,4.,5-'1' 30.5 32.0 33.0 32.5 34.5 41.5 34.0 

2,4,5•T
& KCPA 31.5 32·.5 34.5 34.0 33.0 41.5 34.5 

Check 31.0 32.0 35,5 34.0 . 34.5 42.0 34.8 . 
Av• 30.8 31.8 34.7 33.3 34.0 41.0 

T111er1ng Stage 

2,4-D 31.0 30.5 35.0 32.5 34.0 41.0 34.0 

21 4,5-T 31.5 32.0 35.5 33.5 34.0 40.5 34.5 

MCPA 30.5 32.0 36.5 34.0 35.0 40.0 34.'7 

2,4-D & 
2,4,5-T 30.5 30.0 33e6 32.5 34.5 40.5 33.6 

2,4,5•T
& MCPA 31.5 32.0 35.5 34.5 35.5 41.0 35.0 

Check 32.0 32.0 37.0 35.0 35.0 41.0 35,3 

Av. 31.2 31.4 35.5 33.7 34.7 40.7 
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APPENDIX TABLE IV (Continued) 

Average Height 1n Inches ot Six Wheat Varieties 
(Experiment I-b), Planted November 5, 1951, When Treated 

itb Six Chemicala at F1ve Stages ot Growth. 
Average Height ot Two Replications 

Treatment El. Br. Rex Fed. Gol. Bol. Av, 

Jointing Stage 

2,4-D 29.0 31.0 34.5 33.5 33.5 39.5 33.S 

2,4,5-T 32.5 32.0 36.5 3'1.0 36.0 42.0 36.0 

MCPA 31,5 32.0 36.5 34.0 35.0 41.0 35.0 

2,4-D & 
2,4,5-T 31.0 31.5 35.0 33.5 34,5 41.0 34.4 

2,4,5-T 
& CPA 31.0 32.5 35.5 3~.5 34.5 41.0 34.7 

Check 31.5 31.5 35.0 34.0 34.5 41.5 34.7 

·Av. 31.1 31.8 35.5 34.3 34.'7 41.0 

Heading Stage 

2,4•D 31,5 31.0 35.0 35.5 35.0 40.5* 34,8 

2,4,5·T 31.5 33.0 35.0 37.0 35.0 40.5 35.3 

PA 30.0 32.0 34.5 34.0 33.0 39.0 33.8 

2,4-D & 
2,4,5-T 32.5 32.0 36.0 35.0 35.0 41.0 35.3 

2,4,5·T 
& MCPA 31,5 31.5 35.5 35.0 35.5 39.5 34.8 

Check 32.0 33.0 36.5 35.5 34.5 42.0 35.6 

Av. 31.5 32.1 35.4 35.3 34.'1 40.4 

*The correct 2,4-D emulsion was used. 
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APPENDIX TABLE IV (Continued) 

Average Height 1n Inches ot Six-Wheat Varieties 
(Experiment I-b), Planted November 5, 1951, When Treated 

With Six Chemicals at Five Stages ot Growth. 
Average Height ot Two Repl1cat1one 

==== 
Treatment El. Br. Rex Fed. Gol. Ho1. Av. 

Flowering Stage 

2,4-D 32.0.;! 31.5* 34.6 36..0 35.5* 41 .0* 35.1 

2,4,5-T 32.0 32.0 35.0 35.0 35.5 39.5 34.8 

MCPA 31.5 31.5 35.5 35.0 34.5' 39.5 34.'6 

2,4-D & 
2,4,5·T 32.5 33;o 35.5 35.5 35 .5 40.0 35.:5 

2,4,5-T
& MCPA 33.0 32 .5 35.0 34.0 35.6 40.5 35.1 

Check 32.0 31.5 35.5 34.0 35.5 ,2.0 35.1 

Av . 32.2 32.0 35.2 34.9 35.3 40., 

*Tbe correct 2,4-D emulsion was uautd• 




