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INTRODUCTION 

The use of 2,4-D chemicals n,nd a study of the response of small grain 

varieties to different r~tes and dates of application are relatively new 

venture!'.l. Up to the present time no experiment station d.H.ta h.:"3.Ve be·en pub

lished in Oklahoma. Farmers :realize that 2,4-D chemicals must be used with 

precaution and that inf'orm~tion in regry,rd to variety responses to different 

dc'\tes and rates of application will be of benefit. Farmers knot1 thnt the 

control of weeds is essentisl to conserve moisture and permit harvesting of 

small grains. Therefore, they are constantly requesting j.nformation pertai.n

ing to the response of different varieties of the small grain crops to 2,4-D · 

treatments f:i;-om the eJq:>eriment stati.on and other agricultural workers. 

~he proper use of 2,4-D chemicals on small grains is an important part 

of the farming operation, particularly, since it contributes to increased 

yields and better quaiity grains. 

Until the present time most of the research work with 2,4-D chemicals 

has been to determine the toxicity of the chemicals to weeds. Little 

attention has been given to the effects of 2,4-D on the crop pl::.i.nt in which 

the weeds were growing. 

The primary objective of this investigation was to determine the effect 

of the kind of 2,4-D and date of application on yield, q'llfility, tillering and 

test weight of winter varieties of w,rd and soft red wheat, barley, and oats. 

l 



REVIE\'1 OF LITERA.TUBE 

:Ehperimental data showing the effects of using 2,4-D on the growth and 

yield of small grains a.re someuhn,t limited.; however, there a:te some data that 

have a bearing on this problem. 

Effect of 2,4-D on :Barley 

Shaw and Willard (4)L1 conducted an experiment at Columbus, Ohio, with 

Ohio number one winter barley. The variety was treated with trietha.nol amine 

salt and butyl ester of 2,4-D at 0.2.5, 0.50, 0.75 and 1.00 :pound per a.crel2 

on 11, dates: l. March JO when it was 6 inches tall, 2. April 17 at 10 inches, 

.3. Nia.v 5 at two-joint stage, and 4. May 20 at full bloom. The butyl ester at 

l pound on May 5, delayed heading about a week. No other treatment produced 

aey visible effect on growth. There were no significant differences in yield 

between 2,4-D materials, dates of treatment, or rates of treatment. 

Effect of 2,4-D on Oats 

An investigation on differential responses of Brunker, Ka.nota., Osage, 

and Otoe oats to 3 types of 2,4-D butyl ester, triethanol, amine salt, and 

sodium salt at 4 rates, 0.2;,. o • .50, 1.00, and 1.50 pounds per acre was made 

in 1qebraska. by Viehmeyer and Wolfe (5). The crops were grown on weed free 

soil and 2,4-D was applied when most of the heads were emerging from the 

sheath. They found the lowest yield was produced from 1.00- and 1.50-:pound 

b.:11g.ires in parenthesis refer to ULiterature Oitedil, p. 22. 

L2Founds per acre of 2,4-D is alw3¥s given on basis of pounds per acre 
of acid equivalent. 



rates of butyl ester, while the highest ;,rield was 1Jroch.1cecl from the ~odium 

s2,lt. However, there were no significant differences 1:n yield. 

Effect of 2,4-D on 1'1inter Wheats 

Pawnee wheat was sprayed in Oklahoma by Eld,er (1) e,t two stages, joint

ing e.nd soft dough, with a.n ester and a salt of 2,1,~-D at ra,tes of 1. 5 gallons 

per square rod of 0.50, 1.00, 1.50, and 2.00 pounds per acre. He found. 

slightly higher yields on plots s:orayed at the jointing ste,ge as compared 

with those sprayed rluring the soft d.ough stage. The O. 50-pound per acre 

application gtwe a slight d.ecrease in yield as compared with the check, while 

the 2. 0-pound application gave a 157~ decrease. Fall applications caused poor 

sto~ls to be produced and delayed maturity. 

In l.lTebra,sk'..a. Klingman (2) sprta;red weed-free Pawnee wheat with a 2,4-D 

ester at 10 rates ranging from 0.0 to 2. 0 pounds each tit 1+ stg;,,ges of growth: 

jointing, early boot, late boot, and headed. He found tha.t the wheat greu 

vigorously throughout the r.rnriod in which treatments were ma.de. He concluded 

that most of the injury to the ·wheat occurred when s:preyed in the eariy boot 

stage. The most notable injury was a red:uction in the number of kernels and 

·the :number of spikelets per head. 

A spray and a dust formulation of (sodium salt, methyl ester, and acid) 

2,4-D and l s1:.iray concentration. of methoxone i;ere appliecl to fall-sown 

Ferle:ration wheat on April 15 • 1947, when the plants uere about 6 inches high 

by M:clfaal (3) in Oregon. These plots contained about 42 mustard. plants and 

2.3 tarweed. plants per sam,re rod. Hand weeding increasecl the yield 3 'bushels 

:per acre. All chemical tx·eatments reduced the yield of wheat as com}'.Ja,red 

with the weeded check plots, inr1icating some injury to wheat. All difference$ 

except for the sodium salt spray were statistically significant at the 5% 



level. Also, ell treatments rea.uced the yield of wheat below the average of 

the unwee,led. checks, but only the methyl. ester i=md r,,Ci\'l s:r:n·a07's produced 

significant differences. The spray treatments reduced the plsmt height some-

wht.3,t a:nd tended to be more injurious th'ln were the correspcmding tlusts. The 

·test weight per bushel o.f wheat 11::::,s not materially a.ffecterl by any treatment. 

Four h0),rd red winter wheat varieties (#1 TrimYJJ)h C. I. 12132, #2 Comanche. 

C. I. 11673 1 4i1;3 Pawnee C. I. 11669, and ,ff.J.~ Wichita C. I. 11952), l soft winter 

uhe,J,t (Clarke,n C. I. 8858), 2 f.n.11 oater (#1 Win:tok C. I. JI.J,24 and #2 Traveler 

C. I. 4206), a.nd 1 winter barley (Tenkow C. !. 646) were used in this study. 

All varieties were treated with Ceresan ll1 for control of smut ;;l),nd were 

planted on Se:ptember 26, 1948, with a 1-row planter at rates of 1.0 bushel 

for wheat, 1.5 bushels for b21,rley, and 2. O bushels for oats. 

All :plantings were made in 64-foot rows spaced 1 foot apart. ,A factorial 

design with three replications was used. Each re:pli.ca:l;:ion was divided into 

four 16-foot sub-plots with one date treatment assigned at random to each 

plot. The date treatments included fall tiller (Octo·ber 25, 1948), spring or 

full tiller (March 27 to 31, 194-9), boot (April 23 to 28, 1949). and soft 

doug._'11 ste,ge Otay 10 to 14, 1949). The four 2,4-D treatments were randomly 

assigned to each di3,te trer.~,tment for all varieties (Fig. 1). 

The outside row on each side .of each plot and 3 feet at the end of each 

row were left for borders. A 4-foot border of Pawnee wheat was planted_ 

around the entire :field. A 2-foot. border t10,s cut between each replication 

before harvest time. Fourteen feet of the 2 inside rows of each 4-row plot 

in each chemical treatment were £'(':)rayed. and harvested.. 
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The percentage of 11onion leaf 11/.J, forage loss, and :poor exertion, caused 

by the fall tiller stage of treatment was estimated. The length and width of 

the leaves as affected by the fs.11 tiller stage were d.etermined by measure

ment ~f 3 let'.l.Ves on 3 randomly chosen plants in each plot. 

6 

At maturity all varieties were h.B.rvested with a hand. sickle. Immediately 

after harvest, all sronples were bagged and stored on racks until they were 

threshed. The number of tillers in hro 1-foot samples from each plot was 

counted. A small nursery thresher was used to thresh the grain. The yield 

was determined for each plot, while the test weight was determined after the 

3 plots of each treatment were combined. 

RESULTS AND DISCUSSIONS 

Climatic Conditions 

The climatic conditions at Perkins, Oklahoma, a.re characterized by 

moderate rainfall (3.5 inches annually) which is some,.,rhat erratic in distribu

tion. The winters are usua.lly moderate with occasional severe freezes. The 

rainfall was below normal during September, October, December, and February. 

July, August, November, March, and April were characterized by moderate rain

fall, while January, May, and June were fairly wet months. Rainfall amounting 

to 1.28 inches on September 21, made it possible to obtain a good stand on all 

the small grains. The heavy re.inf all and hail the latter part of Ma~:r caused 

some of the plants to lodge. The temperature was below normal during January,, 

and. there were 3 severe snow storms during the latter :par·t; of the month. All 

of the varieties recovered from the severe cold. The fall season was very 

dry but the spring was favorable for small grains. 

Donion Leaf - Abnom3ll curling of the le.aves. 



Yield of Grain 

The yields for each variety ft1r ea.ch stage of growth for 3 different 

types of 2,LJ-D in all re-plications are })resented in Table 7 (Ap3)Emdix). A 

summe,ry of these data is given in Table 1. The average yields in bushels 

per acre of the check plots for the 3 crops and for each stage of growth 

treatment were as follows: 

Fall tiller - oats, 54.6; wheat, 24.8; barley, IH.6 
Spring tiller-oats, 5.5.9; whe3.t, 2.5. 2; barley, 39.6 
:Boot stage - oats, 56.3; wheat, 25.6; barley, 4J.7 
Soft dough - oats, 57.1; wheat, 24.J; barley, 41.0 

The yields for the different stages of growth were quite different with 

the fall tiller being 8. 7 bushels below the check yield for thr1t stage of 

· treatment. The yield. for the spring and boot stages were about the same as 

their corresponding checks, while the yield for the se,ft dough stage was 

slightly below its check. 

7 

For each crop and t;irpe of 2, L~-D in the f a.11 till er stage of growth the 

ester reduced. the average oat-yield the most (40%,) belov, the check, followed 

by the amine and salt (197t). The average wheat yields were reduced the most 

by the ester, 40% below the check, followed by the amine (2076) and salt {17%). 

The ester redu.ced the average barley yield the most below the check (30'%,), 

followed b~r amine (23'}:..l) and. salt (181;). All small grain crop yields were 

reduced by all types of 2,1-J--D, but there were no apparent differences in the 

percentages of decrease for each crop. The average yield for all crops and 

all types of 2,4-:0 for the fall tiller stage of growth was ream~ed 25% below 

the check yield. 

In the spring or full tiller. boot and soft dough stages of growth, 

the average yield for all the small grain crops was not materially affected. 

by any of the 2,4-D ty-pest when compared with the check yields. It is 



Table 1.--Average yield of graj.n in bushels l)er acre for 8 va,rieties of small 
grains treatecl at 4 sttiges of growth with different types of 2,4-D 

at o. 75 pound per acre at Perkins, Oklahoma in 19118-49. 

Stage of Growth 

Fall tiller 

Crop Variety 

Oats Traveler 
Wintok 

Av. 

Wheat Triumph 

Av. 

Comanche 
Pi-:1wnee 
Wichita 
Clarkan 

Barley Tenkow 

Av. 

Spring or full tiller 
Oats Traveler 

Wintok 

Av. 

Wheat Triu.m.ph 

Av. 

Comanche 
Fmmee 
Wichita 
Olarkan 

Barley Tenkow 

Av. 

Treatment --~~~·-------~-~-~~"·~---~~~~-Ester Amine 

36.0 
29.4 --32.7 

20.1 
15.2 
11.2 
15.0 
13.3 
14.9 

29.5 

21.2 

-
52.6 

27.7 
26.6 
24.2 
26.4 
21.7 
25.3 

. Li,7. 3 
40.6 
ll4. l 

19.9 
20.2 
14.7 
25.8 
19. 2 -
19.9 

31.9 

27.5 

59.7 
48.2 

53.9 

27.9 
27.1 
25.3 
28.0 
21.6 

26.0 

43.5 -
35.2 

Salt Av. 

4-5.2 
43.0 
44.1 

26.1 
19.2 
16 • .5 
22.2 
19.4 

20.7 

34.0 
28.2 

57.2 
49.1 

42.8 
37.8 
40.3 

22.0 
18.2 
1t.~.1 
21.0 
17.3 -18.5 

Jl.8 -
25.6 

59.6 
46.9 

Check 

54.9 
54.J 
.54.6 

27.3 
25.6 
23.4 
26.1 
21.4 -24.8 

41.6 

34.3 

61. .5 
50.3 

53.1 

27.6 
26.1 
22.8 
25.5 
23.0 

.53.2 .5.5.9 

25.0 

42.0 

J4.2 

27.7 
26.6 
24.l 
26.6 
22.l -25.4 

1+4.4 

34.8 

26.7 
26.3 
25.0 
26.5 
21.4 -25.2 

39.6 

8 
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Table 1.--(Continue,l). 

:.,:;:;;=:;=~~--:~,i;r;..., _ _.,,.~~__:..~~~~= ----~-_,..,,, .. t,,,,,._~..,.,.- ---= ---- _,_ ...... ----·-·----_,-.... .,,...~ .. 

Treatment 
Stage of Growth Crop Variety Ester .Amine Sait Av. 

. 
Check . - .... ~ .. 

:Boot 
Oats Traveler .53. 8 58.9 59.3 57.3 58.l 

tJintok ,4.4 49.8 52.3 52.2 54 • .5 - -Av. 54.1 54.3 .55.8 54.7 56.3 

Wheat Triumph 27.3 27.8 23.4 26.2 28.9 
Corn,3,nche 2.5.1 27.3 26.4 26.3 26.3 
Pawnee 24.0 21.9 23.3 23.1 20.3 
Wichita 27.1 26.2 27.7 27.0 31.0 
Cl0.rk.~n 18.l 20.8 23.4 20.8 21.4 - - - -

.Av. 24.3 21.~. 8 24.8 24.7 2.5.6 

:Barley Tenkow 42.8 39.9 h6.l L~2.9 43.7 -
Av. 34.1 34.1 35.2 y~ • ., 35.5 

Soft dough 
0$,tS Tr,"'veler 57.7 56.7 .58.8 57.7 58.4 

\;lintok 54.5 56.7 53.6 54.9 55.8 - - -Av. .56.1 56.7 .56.2 56.3 .57.1 

Wheat Triumph 23.6 25.8 2l}.0 21} • .5 23.9 
Como.nche 27.1 28.0 26.3 27.1 26.l 
Pawnee 22.3 21.Li, 21.3 21.7 22.3 
VJichita 28.7 25.9 27.4 27.:3 28.0 
Clarlmn 24.5 18.8 21.9 21.7 21.2 - - -

Av. 25.2 24·. O 24.2 24.5 24.3 

:Barley Tenkow 4!.J .• 7 La.2 L1,4.9 I1J.6 41.0 - -Av. 35.4 34.J 34.8 34.8 J4.6 

G·rand Av. 31.4 32.7 33.1 32.4 J4.8 

- -·--- ·~---~--
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obvious that there is a real difference in the effects produced by the 

different chemical treatments. It appears that the ea.rly or fall application 

of 2.L~-D is more severe on small grain yields than the spring application. 

For each type of 2,4-D for all small grain crops in all stages of growth, 

the ester reduced the average yield the most (lCJlp) when compared to the 

checks, followed by amine (6%) and salt c_sr;). 

For each small grain crop, for all types of 2,4-D, and stages of growth, 

the oats showed the greatest reduction in .average yield (9%) below the check, 

followed by wheat (7%), and barley (2%). 

Test Weight 

The test weight per bushel for all varieties of small grains is ta.bu.

lated in Table 2. There was little difference in the average test weight of 

all treated plots when compared with the checks. The average check test 

weight per bushel for all small grain crops was about equal in all stages of 

growth. The fall tiller stage of treatment we.s the only stage .of growth that 

showed any decrease in average test weight below the check. The average test 

weights for spring or full tiller, boot and soft dough stages, for all types 

of 2,4-D, were all equal to or above the check test weights. 

Number of Tillers 

The data obtained of the tiller counts are presented in Table J. The 

average number of tillers for the check plots of oats and wheat were fairly 

uniform for all stages of growth, while the barley checks were somewhat 

irregular. 

For each type of 2,4-D in the fall tiller stage of growth, the ester 

reduced the average oat tiller count the most (27%) below the check, followed 

(",,/' 



'fable 2.-Test weight for 8 varieties of small grain treated v,t I~, stages of 
growth with different t;v:oes of 2,4-D at o. 75 pound per 

acre r.1t Perkins, Oklahoma, in 191+8-49. 

Treatment 

11 

Stage of Growth Variety Es'ter-i1.mine . -Sa,rr--- Av •. ' ~ .. ~.Check 

Fall tiller 

Av. 

Av. 

Spring or fu.11 tiller 

Av. 

Av. 

:Boot 

Av. 

Tre:veler 
Vfintok 

Triu.mph 
Comanche 
Pawnee 
Wichita. 
Clr.1,rk"1-n 

Tenkow 
Av. 

Traveler 
Wintok 

Triu.rrrph 
Comanche 
Pawnee 
1.tlichita 
Cla.rkan 

Tenl~ow 

Av. 

Traveler 
Hintok 

-27.7 

60.0 
56.5 
56.0 
60.0 
59.5 -58.4 

40.2 -48.4 

29.2 
30.4 -
29.8 

61.5 
58.0 
58.0 
61.0 
60.0 

28.0 
32.6 

27.J 
27.3 

27.3 

61.0 
57.5 
58.0 
60.5 
60.0 -
59.4 

29.8 
30.8 -
30.3 

61.0 
.58.0 
:58.0 
61.0 
60.5 -S9.? 

40.4 

28.8 
31.3 

JO.O 

28.6 
31.7 -30.1 

61.0 
56.5 
58.0 
61.0 
60.0 

59~3 

35.3 --49.0 

29.2 
J0.8 

30.0 

60.0 
59.0 
58.0 
60.0 
60.0 -59.4 

39.6 

49.6 

28.5 
32.1 -
30.3 

27.0 
29.8 

28.4 

60.7 
56.8 
57.3 
60.5 
59.8 

59.0 

38.6 
48.8 

29.4 
30.7 
30.0 

60.8 
58.3 
.58.0 
60.7 
60.2 -
59.6 

39.9 

28.4 
32.0 -
30.2 

28.0 
32.1 -
30.0 

61.0 
58.0 
58.5 
61.0 
60.0 

59.7 

40.4 

28.5 
31.2 

29.8 

61.0 
58.0 
58.0 
61.5 
60.0 

59.7 

37.8 

49 • .5 

28.3 
31.8 

31.8 



12 

Table 2.--(Continued). 

:ie..__~.~~-~""'...::i...;. ......... ·~~~- .. ........_.....-..__._.~,,,_-~,..., 
- ..... --~~""',....;;;;.;,;.~ .... ~ q- .:&~ 

Treatment 
Sta.ge t,f Growth Variety Ester A.mine Su.lt Av. Check 
~~~~- ....... ""-~~-......,,..~...--~. ::,_ ......... ---.,,,_..~ er..,.... 

J3oot 
Triumph 61.5 60.5 61.0 61.0 61.0 
Com1:1.nche 57.5 59.0 58.5 58.3 60.0 
Pawnee 58.0 58.0 58.5 58.2 59.0 
Wichita 60.5 61.0 61.0 60.8 61.0 
Cl'il.:rkan 60.5 60.5 60.5 60.5 60.0 - -·- -- -

Av. 59.6 59.6 .59.9 59.7 60.2 

Tenkow 40.8 36.5 40.0 39.1 38.6 - -
1.\v. 49.9 49.4 50.0 49.8 l~9. 9 

Soft dough 
Traveler 29.6 30.2 27.7 29.2 27.3 
Wintok 30.9 32.0 31.9 31.6 31.8 - - -

Av. 30.2 31.1 29.8 30.4 29.5 

Triumph 61.0 61.0 61.0 61.0 61.0 
Comanche 58.5 58.0 58.0 58.2 58.0 
Pawnee 59.0 59.0 58.5 58.8 58.5 
tiJ'ichi ta. 61.0 61.5 60.5 61.0 61.0 
Clarkan 60.5 59.0 60.0 59.8 60.0 - -

Av. .59.8 59.7 59.!,1, 59.6 59.7 

Tenkow 38.2 37.8 38.6 J8.2 38.8 ·- -
Av. 49.8 49.7 49.5 49.7 49.5 

Grand Av. 49.5 Li,9.5 49.5 49.5 49.7 

~·-""""-~ .. ----= .. ··-·---~~--1:sr ~-.... ..,,~ ... --='~-



Table 3.--Avera.ge number of tillers for 8 varieties of small grain treated at 
4 stages of g:r011th with different types of 2.4-D 

at O. ?5 pound per acre in 194849. 

~· --~.;_< 

Average Number of Tillers 
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Stage of Growth Variety Ester Amine Salt Av. Cheek: 

Fall tiller 
Traveler 4?.7 56.0 4,5.0 49.6 .56.0 
lvintok 72.3 94.J 80.0 82.2 108.J - - - -A.v. 60.0 75.1 62.5 6.5.9 82.1 

Triumph 67.3 74.3 71.3 71.0 83.3 
Comanche 64.0 78.0 68.7 70.2 88.0 
Pawnee 77.7 87.0 65.0 ?6.6 94.) 
Wichita 65.7 57.5 57.0 60.1 78.3 
Cla.rkan 56.0 76.0 42.7 58.2 7.5.3 - ·- - ~ -

Av. 66.l 74.6 60.9 67.2 83.8 

Tenkow 62.3 66.7 50.3 59.8 58.'.3 - - - - -Av. 64.l 73.8 60.0 66.o 80.2 

Spring or full till er 
Traveler 66.6 52.0 61.7 60.1 64.3 
'.W'in.tok 95.7 88.3 87.7 90.6 93.7 - - -Av. 81.l 70.1 71+.7 75.J 79.0 

T1•iumph 85.0 85.3 81.0 83.8 90.0 
Comanche 93.:3 91 •. J 104.J 96.3 89.0 
Pawnee 85.7 92.7 10:3.7 94.0 118.0 
~fichita 75.7 103.3 7.5.3 84.8 ?4.? 
Clarkan 64.0 67.3 67.7 66.3 69.7 - - -

Av. .80.7 88.0 86.4 85.0 88.3 

Tenkow 63.3 63.0 69.0 65.1 74.3 - -Av. ?8.7 80.4 81.3 80.1 84.2 

Boot 
Traveler 53.7 67.7 66.3 62.6 60.3 
Wintok 89.0 109.3 s7.7 95.3 96.3 - ~ - -

Av. '71-3 88.5 ·n.o 78.9 78.3 



Table J .--(Continu.ed). 

~.,s"'°"~.6\\-';".,~---- M ·---~-.-,,.-!,il-;,,,, ... ~-.,.,_.,_,.,,_.._,_.,,... ____ _,,,~o-.-..,,,_..,,..;,,.,,_"""""'-_·~:ie.<l·,,..,.,,.,.~--·--""""'-'-·· · --=.,.=~,...-
-=r·=,.,.,,,,,_;;_~,,....,-A--~¥~--'=:...ot~---; ... ,...,..~ ,=--_.,,,,__.~-.---.-~,f-·=----=cc,.- _ _,,.,.,._~ce-----------.,-=-

Avere,ge }\Jumber of Tillers 
-~--~--="""'.,.-""""" ... _"'·--~,__,_,.~_,.,._-~ 

St,s,ge of Growth Variety :t)}ster Amine S11l'G Av. Check 
<ICe':"'-A=""""-~-.,;;,"''-'-C,,-~,ff.,;'---"'·--·-----~"'-""'''"'~---~-""=-=---~.----=·-~-"-"""-~-~-~ 

:Boot 
fJ.'ri'tun})h 96.3 96.0 79.0 90.4 8L~. 0 
Comanche 104.0 96.3 911,. 3 98.2 96.0 
Pawnee 122.0 81..1(. J 95.7 100.7 115.0 
i'JichitE 76.3 105.0 73.0 8li,.8 81.7 
Clrirk8.11 82.J 72.0 65.3 73.2 72.3 

Av. 96.2 90.7 81.5 89.5 89.8 

Tenkow 57.7 60.0 6.5.0 60.9 60.0 -~ --
liv. 85.2 86.J 78.3 83.3 83.2 

Soft dough 
T:rftveler 58.J 58.7 56.3 57.8 56.0 
Hintok 99.7 112.3 100.0 104.0 115.0 - - - -

Av. 79.0 8.5.5 78.l 80.9 85 • .5 

'l1riunrph 91+. O 81.7 89.0 88.2 75.J 
Comanche 79.0 91.3 98.3 89.5 88.0 
Fawnee 86.3 89.0 11.1 62.1 97.7 
Wichitn 80.7 77.7 71.0 76.5 80.7 
Olarkan 76.3 79.0 90.3 81.9 71.J -

.. iv. 83.3 83.7 71.9 79.6 82.6 

Tenkow 63.0 66.6 63.0 6L~.2 65.7 - -Av. 79.7 82.0 72.Li, 78.0 81.2 



by the salt (24'}b) and the e,mine (~:;). The salt reduced the average 1;1heat 

tiller count the most (27%), followed. by ester (21%) and amine (11']0. The 

iS 

salt red:ueed the average barley tiller count 14%. The ester increased th-e 

average barley tiller count 61,~ and the amine increased. it 1376 above the checks-. 

An average of the chemical treatments shows a reduction. in the number of 

tillers for oats and wheat but not for barley when compared with the check. 

For the spring stage an average for the chemical treatments showed a 

reduction in the number of tillers for all crops when compared to the check. 

lio a;p:paren.t difference-s are eviclent for the 2,4-D treatments used in the 

checks for the boot and. soft dough stages. Apparently the 2,4 ... D treatments 

prod.uced d.ifferent effe-cts when applied at different stages of growth. 

1.rhere were rather large differences in the average number of tillers 

found. for the different. dates of treatment for oats a.ml wheat, while for 

barley the difference was small. The 2,4-D salt appeared to produce the 

greatest over-all reduction in number of tillers. 

~velopment of Forage 

Measurements that were made to determine the average length and width 

of the blades of the small grains treatecl in fall tiller stage of growth 

are t1'J,bulated in Table '*• The average length and. width of leaves for the 

checks were all fairly con.si stent. 

Considering the effect of the types of 2,4-D on the small grain crops, 

the ester reduced the average length of the oat and the barley leaves the 

most below the check, followed by the amine n,nd salt. The ester and amine 

reduced the average length of the wheat leaves the most followed. by the salt. 

The ester reduced the average width of the oat and barley leaves the 

most below the checks. followed by the salt and amine. The ester reduced the 
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Table 4.--Average length and width of leaves for 8 varieties of small grain 
treated with different types of 2,4-D at 0.75 

pound :per acre in fall 1948. 

-· 
Treatment Treatment 

Variety Ester Amine Salt Av. Check Ester .l'..mine Salt Av. Check 

Length (inches) llid.th (inches) 

Traveler 6.J 6.8 6.9 6.7 ?.4 .23 .28 .25 .25 .35 
Wintok 4.9 5.1 5.4 5.1 6.4 .17 .20 .18 .18 .23 - - - - - ~ - -
Av. 5.6 5.9 6.1 5.9 6.9 .20 .24 .21 .22 .29 

Triumph 7.3 7.5 7.7 7.5 7.5 .28 .Jl .30 .30 .30 
Comanche 6.9 7.5 7.3 1.2 8.0 .27 .JO .32 .30 .31 
Pawnee 6.9 6.o 6.6 6.5 7.0 .2.5 .27 .27 .26 .28 
Wichita 7.3 7.4 7.6 7.4 7.4 .27 .28 .28 .28 .27 
Clarkan 7.5 7.6 7.3 7.5 7.7 .27 .33 .30 .JO .30 - - - - - - - - - -
Av. 7.2 7.2 7.3 7.2 7.5 .27 .30 .29 .29 .29 

Tenkow 7.1 7.5 7.5 7.4 7.8 .30 .33 .35 .33 .35 - - - .......... - ........ - - - -Av. 6.8 6.9 7.0 6.9 7.4 .25 .29 .28 .27 .JO 

-



average width of the wheat leaves 8%, below checks, while the amine showed 

an increase of 3%. The average for all the replications showed th~t the 

leaf area was reduced below the checks by all types of 2 1 4-D with the ester 

being the most severe. 

l? 

The small grain crop most effected was oats, the leaf area being reduced 

(17%) below checks, followed by bnrley (3%,) and wheat (2%). 

Onion-Leaf and Reduction of Forage 

The average percentage t1f onion-leaf and forage loss as determined by 

observation is tabulated in Table 5. There was no onion-le&,f or loss of 

forage in the check plots. 

The data show the highest percentage of onion-leaf was produced in oats 

by the amine type of 2,4-D followed by the ester and salt. For wheat and 

barley the ester developed the most onion-leaf, followed. by amine nno. salt. 

Ar1 average for all small grain erops shows t lw,t the ester a.evelo:ped the 

highest percentage of onicm-leaf (16.2) followed by the amine (13.0) and 

salt (7.6). 

For each small grain croJJ the oats developed. the highest average percent

age of onion-leaf (29.0) followed. by barley (13.3) and wheat (5.4). 

Considering the percentage of decrease in forv.gB f0r each t 31Je of 2,4-D 

and each crop, the amine caused the biggest reduction in the oats, followed 

by eater and salt. The ester reduced. the t"lheat the most followed by a.mine 

and salt. The barley was decreased the most by amine, followed by ester and 

salt. An avera.ge for all small grain crops shows th'::l.t the ester caus,ed the 

largest }')ercent;q,ge decres,se in forage (8.2) followed by the amine (7.9) and 

salt (6. 2). 

For each small grain crop the oats showed the highest percentage loss ·of 
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Table .5.-...A.verage % onion le3f and tlecre.ase in forage for 8 varieties of small 
grain treated with different types of 2,L1-D a.t O. 75 

pound per acre in the fall of 1948 • 

:=-e=-===--~~= .;..;.;.: .;. ,: r ,.~_;; g:;;=:¥= . ,;;;::t;o.;,;;; ::::; ... ~ .;:,:c·,7==~ ... :_. __ ~,~ 

Percentage 

---
Onion Leaf Decrease in Forage 

Variety J!ster Amine Salt Av. Ester .Pm1ine Salt Av. ~· 
Traveler 42.0 32.0 15.0 29.7 15.0 .5.0 5.0 8.0 
Wintok 22.0 35.0 28.0 28.3 18.0 18.0 15.0 17.0 - - - - - - --Av. 32.0 33.5 21.5 29.0 16.5 11.0 14.7 12.0 

Triumph 5.0 o.o o.o 1.7 5.0 .5.0 5.0 5.0 
Comanche 12.0 5.0 3.0 6.7 5.0 5.0 .5. 0 5.0 
Fawnee 10.0 5.0 2.0 5.7 8.0 5. O 5.0 6.o 
Wichit~, 12.0 8.0 3.0 7.7 5.0 5.0 5.0 5.0 
Clarkan 8.0 2.0 5.0 5.0 5.0 5.0 5.0 5.0 

-~~ - - - - - -
Av. 9.5 4.0 2.6 5.4 5.6 5.0 5.0 5.2 

Tenkow 18.0 17.0 5.0 13.3 5.0 15.0 5.0 8.3 -- - -
Av. 16.2 13.0 7.6 12.3 8.2 7.9 6.2 7.4 



forage (12.7) followed by the barley (8.3) and wheat (5.2). 

Exertion 

The :percentage of small grain :plants showing poor exertion as observed 

after the fall tiller stage of growth is presented in Table 6. :Exertion was 

not affected on the :plan1,s grown on the check plots. 

For each small grain erop the barley developed the highest percentage 

of poor exertion (22.7) followed by oats (7.0) and wheat (6.l). 

SUMMARY Alm 00.NCI,USIONS 

This experiment was conducted in 1948...49, on the Oklaho:ma Agricultural 

Experiment Station .Farm at Pex-kins, Oklahoma, in order to determine the 

effect of kind of 2,4-D and date o:£' application on yield, quality, tillering, 

and test weight of winter varieties of :bard and soft red wheats. barley and 

oats. 

The data. presented. in this pr;;i,per ineli.1d.e the results of the 19',}8...49 

test and indicate the following: 

1. The fall tiller stage of growth reduced the grain yields of all 

small grain crops 25ft, below the check yields, while the other stages of 

growth produced very little effect on the yield. 

19 

2. The ester type of 2,4-D reduced the grain yields for all small grain 

crops and stages of gro,wth l~·, while the amine only reduced the yield 6'%, 

and the salt 5<1/:, below the check. 

3. For all types of 2.4-D and all stages of growth, the average grain 

yield for oats was reduced '1/o below the check, for wheat 7/, and for barley 

z%. 
4. 1.rhe test weight per bushel for the wheat, oats, and barley was not 



Table 6.-.Average % of plants showing poor exertion for 8 varieties of small 
grain treated with different types of 2,4-:1) 

Variety ----.... -
Traveler 
viintok 

Av. 

T:ri turtph 
Comanche 
Pawnee 
Wichita 
Clarkan 

Av. 

Tenkow 

Av. 

~- ... 11!1 l!I 

at 0.75 pound per acre in the fall 1948. 

Ester Amine Salt 
. . . -

19 8 8 
5 2 0 - -

12 5 4 

11 2 2 
10 6 3 
8 3 0 

30 13 4 
0 0 0 - -

11.8 4.8 l.8 

37 18 13 - -
15.0 6.5 3.7 

----~ 

11.7 
2.3 -7.0 

5.0 
6.3 
3.7 

15.7 
o.o -
6.1 

22.7 -
8.4 
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materially affected. by the types of 2,l~-D or times of application when 

conrpared with the checks. 

5. The number of tillers was affected by time of application of the 

2,4-D chemicals. The ty:pes of 2,l~-D a:,opeared to produce different effects 

1;1hen aJ)})lied at different stages of growth. The 2,l}-D salt @xppeared to 

produce the grea,test over-all reduction in the number of tillers. 

6. In the fall tiller stage of growth, all types of 2,4-D developed 

21 

12. 3% onion-leaf for all small grain crops and. caused 7.4% decrease in fora.ge. 

1rhe Ot',ts developed the highest percentage of onion-leaf ancl forage loss, 

followed by the barley and wheat. The ester tY})e of 2,4-D produced the 

highest percentage of onion-leaf and forage loss, followed by the amine and 

salt. 

7. In the fall tiller stage of growth the leaf arei:i, for all small 

gra:i.n crops was reduced 81& below the checks by all types of 2,4-D. The 

ester being the most severe, it reduced the leaf area 107; below the check 

followed. by the 2,mine and salt, each with 66}. The small grain cro:p most 

affected was oats. 

8. Barley cLeveloped. the highest percent;i,ge of poor exertion, followed 

by oats and wheat. The ester tyJ)e of 2,4-D caused the grea,test amount of 

poor exertion, followed by amine and salt. 
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APPENDIX 



Table ?.--Yield of grain in bushels })er acre for 8 varieties of small gr~ins 
treated at 4 stages of groHth with different types of 2,4-D at 0.75 

pound. per acre at Perkins. Okl:::i,homr1., in 1948-49. 

-- .. --·,, .. -..-... --~-""""-= 
Treatments ---·- . 

~age of ~h Variety Ester Amine Se,lt Av. Check 

Replication 1 
Fall tiller 

Traveler 28.4 44.J 38.3 37.0 52.6 
Wintok 28.4 38.8 40.9 36.0 54.9 
Triumph 14.3 13.8 24.2 17.4 26.0 
Comanche 16.0 28.4 20.0 21.5 27.7 
Paw·nee 10.7 14.3 16 .. 4 13.8 22.7 
Wichita 11.8 26.8 23 • .5 20.7 24.1 
Clarkan 16.8 20.6 21.4 19.6 23.0 
Te:nkow 2L.5. Z2...2. 31..6 2.2...Q ~ 
Av. 19.2 26.9 27.0 24.4 34.0 

Spring or full tiller 
Traveler 65.1-1- 57.0 68.1 63.5 67.2 
Wintok 39.7 50.6 49.7 46.7 51.4 
Triumph 29.1 25.9 27.7 27.6 27.4 
Comanche 26.2 28.2 27.0 27.1 32.0 
Pawnee 24.7 27.9 25.4 26.0 2.5.8 
Wichita 28.6 33 • .5 26.4 29 • .5 24.6 
Clarkn.n 24.3 23.2 2.5. 6 24.4 25.1 
Tenkow !±2...l.. ~ ~ ~ ~ 
Av. 35.9 36.9 36.7 36.5 37.8 

Boot 
Traveler 52.3 54.2 54.3 .53.6 6.5.1 
Wintok .55.0 41.8 40.5 45.8 58.2 
Triumph 29.6 29.5 25.9 28.3 26.0 
Comanche 28.0 29.1 32.2 29.8 29.6 
Pawnee 21.4 22.2 22.7 22.1 18.? 
Wichita 31.4 28.2 33.4 31.0 32.0 
Clarkan 16.6 23.6 26.3 22.2 23.7 
Tenkow ~ ~ ~ !±5.,.2 !±.fu.l 
Av. 34.9 33.8 35.6 J4.8 37.4 

St}f t dough 
Traveler 59.3 58.3 57.4 58.3 58.3 
1.vintok 56.'.3 58.5 41.2 .52.0 .53.6 
Triumph 27.4 26.1 26.3 26.6 21.l 
Comanche 30.0 32.4 28.0 30.1 28.0 
Pawnee 25.3 23.8 27.5 25.5 22.3 
\11chita 31.0 30.4 29.1 30.2 20.1 
Clark:an 27.7 20.0 21.3 23.0 21.3 
Tenkow L~L~.1 ~ ~Jc. ~ ~ 
Av. 12.,1 .31.t.l. ~ 1w J.!t..§. 
Av. of 

Rep. l 31.9 33.6 33 • .5 33.0 35.9 



Table ?.--(Continued). 

=·~~;;_ZS~'"" -~~-~~-:-".t"~~;:;: ... ;;.;;;;...--... ~-~~47,_:::;:,;;.,;~~~;r ~ 

Tr.eatments ___ -Stage of Growth Variety mster Amine $9,lt Av. Check 
-"'?'t=-~-~--·-=-=---=.s ---~ ... • - ----:,,<-~·--~OR--'-"" 'il~~ • -- ><l!!ll---

Replication 2 
Fall tiller 

Tra:veler 35.7 45.4 Li,6. 7 l}2. 6 55.4 
Wintok 32.4 lt8. 0 4J.8 L}l.4 51.6 
Triu.m:ph 26.7 25.4 29.2 27.1 28.7 
Comanche 15.9 17.5 18.4 17.3 25.9 
l?atmee lJ.8 13.3 19.5 15.5 28.0 
Wich:tta 15.9 26.4 23.7 22.0 25.8 
Olarkan 9.1 21.4 21.5 17.3 23.6 
Tenkow 18.0 3.§.,J.. J.9.~ 31.&s 40 ... ~ 
Av. 23.4 29.4 29.9 27.6 3Li,.9 

Spring or full tiller 
Traveler 72.2 68.6 51.1+ 64.l 64.8 
Wintok 52.8 47.8 59.7 53.4 47.9 
Triu.mph 28.0 26.3 28.5 27.6 28.0 
Comanche 26.4 29.1 29.1 28.2 23.4 
Pawnee 25.5 2Ly. 2 ll 25.7 25.111 26.3 
Wichita, 24.1 22.3 28.2 
Clarkan 21.6 20.5 22.ti, 21.5 19.2 
Ten...~ow !!:..1,.2. J+2.5 il~ l~J.4 J..lt.Z. 
Av. 36.8 35.4 33.9 

Boot 
1rra;veler 56.5 67.7 67.1 63.8 63.9 
Wintok 51.3 53.3 59.8 54.8 53.7 
Triumph 26.1 26.7 26.1 26.3 28.5 
Com~,nche 24.3 25.0 23.6 24.3 24.5 
Ilawnee 31.1 23.2 25.6 26.6 27.2 
Wichita 25.t+ 26.2 24.3 25.3 30.4 
Olar:l:i.a.n 19.4 21.5 21.? 20.9 20.l 
Te:nkow lt.0,4 ~ ~ !±2.~ ~ 
Av. 34.J 35.0 37.3 35.5 36.2 

Soft dough 
Tra;veler 62.2 54.7 55.2 57.4 57.2 
Vlintok 5L~.4 58.4 62.5 58.J-1- 56~3 
Triu.mph 22.7 23.3 23.4 23.1 21.7 
Comanche 24.4 25.6 26.1 Li 25.4L1 2l~.6 
Pawnee 27.1 21.6 24.2 
Wichita 23.9 23.6 26.0 24.5 26.6 
Clarkan 24.6 21.4 23.6 23.2 22.3 
1.l:enko1:1 !±9..~ 36.L~ ~l.,_~ h2.6 J.'Z.& 
Av. 36.1 33.1 36.9 33.8 
Av. of 

Rep. 2 32.5 34.9 



n.- "1 0 (c·· t· :i) l,Jb.~e 1 .--. on 1nueu .• 

Treatments 
2t2;J~e _S:£_Q: _ _£,_0_11_rt_h ___ V_2_.,r_i_e_t~ ......... --E~t ~:. gne ~- S~).t-----·-_--A-;:v-.-=--~---c"""_ -~-~e-.c""'l;:=: 

Replicio!.tion 3 
Fall tiller 

Traveler 1'4,J. 8 52.1 50.5 48.8 56.7 
VJ'intok 27.3 35.8 44.4 35.8 56.5 
Triu..rrrph 19.h 20.6 2li,. 8 21.6 27.1 
Comanche 13.8 11+.6 19.2 15.9 23.2 
:Pawnee 9.2 16.4 13.5 lJ.O 19.L~ 
Wichita 17.2 24.1 19.L~ 20.2 28.3 
Clarka:n 14.0 15.6 15.2 14.9 17.7 
Tenkow 2l,J.. 2.2~ ~2 ,f~~. ~ 
Av. 21.0 26.1 27.6 24.9 J4.l 

Spring or full tiller 
Traveler 47.8 53.6 52.0 51.1 .52.5 
Wintok 37.8 46.l 37.9 40.6 51.7 
Trimrrph 25.9 31 • .5 36.5 31.3 24.6 
Ct'lma.11che 27.1 24.0 22.3 24.5 23 • .t,1, 
Pawnee 22.3 23.8 17.2 21.l 22.9 
tlichits. 26.6 22.6 27.9 25.7 26.6 
Olarkan 19.3 21.1 21.l 20.5 19.9 
Tenkow ~ J1h2 32.,.2. ~ 31..l 
Av. 32.0 32.7 Jl.6 32.1 32.3 

:Boot 
'.J..'raveler t.1,2.5 54.8 65.2 54.2 55.4 
ilintok 57.0 _5l4-.J 56.6 56.0 51.7 
Triunroh 26.2 27.3 18.l 23.9 32.2 
Comanche 23.1 27.8 23.3 24.7 2lt-.9 
:Pawnee 19.6 20.3 21.5 20.5 15.0 
vJichita 24.5 21+. l 25.4 24.7 30.7 
Clarkan 18.4 17.3 22.2 19.3 20.5 
Tenko,11 ?..2t~ 41.0 .l2.t2.. 14', 2 !±.1,.Z. 
Av. 29.2 33.4 33.9 32.2 34.2 

Soft d.ough 
'.rraveler 51.7 57.1 63.7 57.5 59 • .5 
Wintok 52.7 53.3 57.0 54.3 57.6 
Triumph 20.7 28.l 22.3 23.7 29.0 
Comanche 26.8 26.0 21J,. 8 25.9 26.7 
Pawnee lli,. 7 18.8 15.2 16.2 20.5 
Wichita Jl.l 23.8 27.2 27.4 28.2 
Clarkan 21.2 15.0 20.7 19.0 19.9 
Tenkow Lj,() ..2, 40,0. !Q.J.. 42.4 42.~ 
Av. .JZJ± 3.~.a J.1±,2. J.1t..1 .3.5.d±. 
A:v. of 

Rep. 3 28.6 31.2 Jl.9 30.6 34.0 
-=·-------· Grand. ~y~~----·- ~--...-=- J;k.;J,_ .. 

LlThese sam1Jles were lost d:u.ring bD,rvest. 
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