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IETROTUCTION

The use of 2,4~ chemicals and a study of the response of small grain
varieties to different rates and dates of application are relabively new
ventures. Up to the present time no experiment station data have bsen pube
lished in Oklahoma, Farmers realize that 2,4-D chemicals must be used with
vrecaution and thet information in regard to variety responses to different

dat

@

g and rateg of application will be of benefit. Farmers know that the

5

contrel of weeds is asssentizl to conserve molsture and vermit harvesting of
small grains, Therefore, they are constantly requesting information perfaine
ing to the response of different varieties of the small grain erops to 2,4=D
treatments from the experiment station and other asgricultursl workers,

The proper use of Z,4=D chemicals on small gréins is an important pary
of the fgrming operation, varticularly, since it contributes to incresased
vields and better gquality grains,

Until the vresent time most of the research work with 2,4-D chemicals
hag 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 plsnt in which

the weeds were growing.

[
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"he primary objective of this investigation wae to determine the effect
of the kind of 2,4=D and date of application on yield, ouality, tillering and

test weight of winter varieties of hard and soft red wheat, barley, and ovats.

ot



REVIEYW OF LITERATURE

Bxperimental data showing the effects of usging 2,4-D on the growth and
vield of small grainsg are somevhat limibed; however, there are some data that

have a bearing on this problen.
Effect of 2,4-D on Barley

Shaw and Willard (&)Ll conducted an experiment at Columbus, Ohio, with
Ohio number one winbter barley. The variety was treated with triethanol amine
salt and butyl ester of 2,4-D at 0.25, 0.50, 0.75 and 1.00 pound per acrel?
on & dates: 1. March 30 when it was 6 inches tall, 2, April 17 at 10 inches,
3. May 5 at two-joint stage, and 4. May 20 at full bleom. The butyl ester ab
1 pound on May 5, delayed heading about a week. No other treatment produced

any vigible effect on growth, There were no significant differences in yield

between 2,4-D materials, dates of itreatment, or rates of treatment.
Effect of 2,4-D on Osks

An investigation on differsntisl responses of Brunker, Kanota, Osage,
and Obtoe oats to 3 types of 2,4-D butyl ester, triethanol, amine sgalt, and
godium salt at 4 rates, 0.25, 0.50, 1.00, and 1.50 pounds per acre vas made
in Nebrasks by Viehmeyer and Volfe (5). The crops were grown on weed free
soil and 2,4-D was applied when most of the heads were emerging from the

shegth., They found the lowest yield was produced from 1,00~ and 1l.50=-pound

llFigures in parenthesis refer to "Literature Cited®, p. 22.

LgPounds per acre of 2,4=-D is always given on basis of pounds per acre
of acid equiwvalent.
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rates of butyl ester, while the highest yield was produced from the sodium

s21t. However, there were no significant differences in yield.
BEffect of 2,4«D on Winter VWheats

Pownee wheat was sprayed in (klahoma by Elder (1) at two stages, joint-
ing and soft dough, with an ester and a salt of 2,4=D at ratec of 1.5 gnllons
per sguare rod of 0,50, 1.00, 1,50, and 2.00 pounds per acre. He found
slightly higher yields on plots sproyed at the jointing stage as compared
with those sorayed during the soft dough stage. The 0.50-pound per acre
application gave & slight dscrease in yield as comparsd with the check, while
the 2.0-pound application gave a 156 decrease. Fall applications caused poor
stooels to be produced and delayed maturity.

In Nebraska, Klingmen (2) sprayed weed-free Pawnee wheat with o 2,4=D
ester at 10 rates ranging from 0.0 to 2.0 pounds each at 4 stages of growths
Jointing, early boot, late Poot, and headed. He found that the wheat grevw
vigorously throughout the period in which treatments were made. He concluded
that most of the injury te the wheat eccurréd when sprayed in the early boot
stage. The most notable injury was = reduction in the numbsr of kernels and
the number of gpikelets per head.

A spray and a dust formulation of (sodium salt, methyl ester, and acid)
2,4=0 and 1 spray concentration of methoxone were applied to fall-soun
Federation wheat on April 15, 1947, when the plants were aboubt 6 inches high
by MeNeal (3) in Oregon. These plots containsd about 42 mustard plants and
23 tarweed plants per scuare rod. Band weeding incresged the yield 3 bushsls
per acre. All chemiceal treatments reduced the yield of wheat as compared
with the weeded check plots, indiecabting szome injury to wheat. All differences

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



level. Also, 21l treatments reduced the yield of wheat below the aversge of
the woweeded checks, bubt only the methyl ester and acld sprays produced
significant differences. The spray treatments reduced the plant height some-
what and tended to be more injurious than were the corresconding dusts. The

test weight per bushel of wheat was not materially affected by any treatment.
MATERIALS AND METHOLS

Four hard red winter wheat varieties (1 Triwmph C. I. 12132, #2 Comanche
¢, I. 11673, #3 Pavnee C. I. 11669, and # Wichita C. I, 11952), 1 soft winter
wheat (Clarksn C. I. 8858), 2 fall ocats (#1 Wintok C. I, 3424 and #2 Traveler
G, I. L4206), and I winter barley (Tenkow ¢. I. 646) were used in this study.

A1l varieties were treated with Ceresan M for control of smut and were
planted on September 26, 1948, with a l-row planter at rates of 1.0 bushel
for wheat, 1.5 bushals for barley, and 2.0 busghels for oatbs.

A1l plantings were made in 6l4=foot rows spaced 1 foot spart. & factorial
degsign with three replications was used. Hach replication was divided inte
four 16-foot sub-plots with one date treatment assigned st random to sach
plot. The date treatments included fall tiller (Uctober 25, 1948), spring or
full siller (March 27 to 31, 1949), boot (April 23 to 28, 1949), and soft
doungh stage (May 10 to 14, 1929), The four 2,4-D treatments were randomly
assigned to each date trestment for sll varieties (Fig. 1).

The oubtside 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 was cut between each replication
before harvest time. Fourteen feet of the 2 inside rows of each L-row plot

in each chemical treatment were sovrayed and bharvested.
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ar.

Triumph V.

Var., 2

Var.3 etc.

Stage of Aoplication

Spring or

Fall Tiller

Salt

Fell Tiller Boot Fall ?iller Soft Dough
Check Amine Salt Ester
Ester Check Cheele Amine
Anine Salt Amine Check
Salt Bster Bster Salt

Ester

Check

Mgure l.--Hethod of plot arrangement, stage of application, and chemical treatment for

Triumph wheat in replication Ne. 1 Agronomy Fzrm

Lhgy

Ferking, Urlshowms, in 1949,




The percentage of 'onion 1eaf“13, forage loss, and poor exertion, caused
by the £all tiller stage of trestment was estimated. The length and width of
the leaves as affected by the £all tiller stags were determined by measure-
ment of 3 leaves on 3 randomly chosen plants in each plot,

At maturity all varietiss were harvested with a hand sickle, Immediately
afver harvest, all samples were bagzed and stored on racks nnbtil they were
thregshed., The number of tillers in two 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‘&etermined after the

3 plots of each treatment were combined.
HSULTS AND DISCUSSIONS
Climatic Conditions

The climatic conditions at Perkins, Cklshoms, are characterized by
moderate rainfall (35 inches annually) which is somevhalt erratic in distridbu-
tien. The winbers are ususlly moderate with occasionzl severe freezes. The
rainfall was below normal during September, October, December, and February.
July, August, November, March, and April were characterized by moderste rain-
f£21l, while January, May, and June were fairly wet months. Rainfall amcunting
to 1.28 inches on Beptember 21, made it poseible to obtain a good stand on all
the small grains., The heavy rainfall and hail the latter part of Moy caused
gome of the plants to lodge. The temperature was below normsl during January,
and there were 3 severe snow storms during the latter part of the month., All
of the varieties recovered from the severe cold., The fall season was very

dry bub the spring was favorable for small grains.

ngnion Leaf - Abnormal curling of the leaves.
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Yield of Grain

The yields for each variety for esch stage of growth for 3 different
types of 2,4-8 in all replications are presented in Table 7 (Apvendix). A
sumsry of these data is given in Table 1. The average yieldsvin bushels
ver acre of the check plets for the 3 crops and for esch stage of growth
treatment were as follows!

Fall tiller - ocats, 54.6% wheat,

2 barley, #
Spring tiller-eats, 55.9) whest, 2

2

2

: 1.6

.23 barley, 39.6
Boot stage - ovatbs, 5%6.3: wheat, : 7
Soft dough - opts, 57.17 wheat, : 0

The yields for the different stages of growth were guite different with
the f21l tiller being 8.7 bushels below the check yield for that stage of
treatment. The yield for the spring and boot stages were aboubt the same ss
their corresnvonding checks, while the yield for the soft dough stage was
slightly below its check.

For each crop and tyve of 2,4=~D in the fall tiller stage of growth the
ester reduced the average oat=yield the most (40%) below the check, followed

by the amine and salt (19%). The asverage whest yields were reduced the most

7

by the ester, 40% below the check, followed by the amine (20%) and salt (17%).

The ester reduced the average barley yield the most below the check (30%),
fellowved by amine (23%) and ealt (18%). ALl small grain crop ylelds were
reduced by all types of 2,4-D, but there were no apparent differences in ths
percentages of decrease for each crop. The average yield for all crops and
21l types of 2,4=D for the fall tiller stage of growth was reduced 25% below
the check yield,
In the spring or full tiller, boot and soft dough stages of growth,
the averzsge yield for a1l the small grain crops was not materially affected

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



Table 1l,--Average yield of grain in bushels per acre for 8 varieties of small

grains treated at 4 stages of growth with different types of 2,4-D

at 0.75 pound per acre at Perking, Oklshoms in 1948-49,

-~

Sy

Treatment
Stage of Growth Crop Variety Zster Amine Salt Av, Check
Fzll tiilex
Oats Traveler 36.0 7.3 Lg,2 L2,8 54,9
Wintok 29k MO.S 43,0 37.8 54,3
Aar, 32.7 b, 1 My, 1 40,3  854.6
Wheat Triumph 20,1 19.9 26.1 22.0 27.3
Comasnehe  15.2 20,2 19.2 18.2 25.6
Pawnee 11.2 n,7 16,5 4,1 23.4
Wichita 15.0 25.8 22.2 21.0 26.1
MNarkan 13.3 19.2 19.4 17.3 2l.4
Axra 14,9 1.9 20.7 18.5 24.8
Barley  Tenkow 29.5 31.9 34.0 31.8  41.6
&y, 21.2 27.5 28.2 25.6 34,3
Spring or full tiller
Oats Traveler 61.8 59,7 5742 59,6 61.5
Wintok L3k 48,2 49.1 L6.9  50.3
Ay, 52.6 53.9 53.1 53.2 55,9
Wheat Triumph 27.7 27.9 27.6 27.7 26.7
Comanche 26.6 27.1 26.1 26.6 26,3
Pavnee 2M.2 25.3 22.8 241 25.0
Wichita 26,4 28,0 25.5 26.6  26.5
Clarkan 21.7 21.6 23.0 22,1 21.4
AV. 25.3 26.0 25.0 25.“’ 25-2
Barley  Tenkow 7.6 k3,5 L2,0 by by 39,6
by, 30,9 35.2 3,2 .8 34.7

8



Table L.--(Continued).

Treatment
Stage of Growth Crop Variety Tster Anine  Salt by, Check
Boot
Uats Traveler 53.8 58.9 53.3 7.3 58,1
Tntok 5l L Lo, 52.3 52.2 54,5
}.’\V. 5“’.1 54.3 55'8 5407 5603
Whent Frivmph 27.3 27.8 234 26.2 28,9
Comanche 25,1 27.3 26,4 26,3 26.3
Pawnee 24,0 21.9 23.73 23.1 20,3
Wichita 27.1 26,2 7.7 7.0 31.0
Clarkan 18,1 20.8 23.L 20.8  21l.4
Ay, 24,3 24,8 24,8 2,7 25,6
Barley  Tenkow L2.8 39.9 h6E 1 L2.9 43,7
&v, ab,1 34,1 35.2 3.5 35.5
Sof't dovgh
Usts Traveler  57.7 56,7 53.8 57.7  58.4
Yintok 54.5 56,7 53.6 54.9  55.8
éi'\gfo 56ll 56.7 56.2 5603 57‘1
Yheat Privmsh 23.6 25.8 2k, 0 2.5 23.9
Comsnche 27.1 28,0 26.3 27.1 26,1
Michits 28.7 25.9 274 27.3 28.0
Clarkan k.5 18.8 21.9 2.7 21.2
A‘v: 2502 2""’.0 21'{"02 2”’05 2}4’-3
Barley  Tenkow Ll 7 bi,2 Ll.9 3.6 41,0
Ay, 35,4 3.3 3h.8 .8 34.6
Grand Av. 3l.4 32.7 33,1 324 3,8
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obyious that there is a2 real difference in the effects produced by the
different chemical treatments. It appears that the early or f£all gpplication
of 2,b=D is more severe on small grain yields than the spring application.

For each type of 2,4=D for =2ll small grain crops in all stages of growth,
the ester reduced the average yield the most (10%) when compared to the
checks, followed by amine (6%) and salt (5%).

Tor each small grain crop, for all types of 2,4=D, and stages of growth,
the oats showed the greatest reduction in aversge yield (9%) below the check,

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

The test weight per busghel for all varieties of swall grains is tabu~
lated in Table 2. There was little difference in the average test weight of
all trezted plots when compared with the checks, The average check test
welght per bushel for all small grain crops was about egqual in all stages of
growth. The fall tiller stage of treatment was the only stage of growth that
showed any decrease in average test weight belew the cheeck. The gverage test
weights for épring or full tiller, Yoot and soft dough stages, for all types

of 2,4=D, were all equal to or above the check test weights,
Bumber of Tillers

The data obtained of the tiller counts are presented in Table 3. The
average rumber of tillers for the check plots of oats and whesat 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 vat tiller count the most (27%) below the check, followed
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Pem=Test weight for 8 varieties of small grain treated ot & stages of
growth with different tyves of 2,41 ot 0.75 pound per

acre ot Perkins, Oklahoma, in 1948-49,

Treatment »
Stage of Growth Variety Bster Amine Salt JE Check
Fall tillex
Traveler 25.1 2743 28.6 27.0 28.0
Winbok 30.3 27.3 31.7 29.8 32.1
Av. 277 27.3 30,1 28.4 30.0
Prinmph 60,0 61.0 61.0 60.7 61.0
Gomanche 56,5 57.5 5645 56.8 58.0
Pawnee 56.0 58,0 58,0 57.3 58.5
Hichita 60.0 60.5 51,0 60.5 61.0
Clarkan 59.5 60.0 60,0 59.8 60,0
K, 58,4 59.4 59.3 59,0 59.7
Tenkow Lo.2 B0.3 353 38.6 Lo b
by, L84 49,0 49,0 h8.8 L9.9
Spring or full tiller
Traveler 29.2 29.8 29.2 20.4 28.5
Wintok 30.4 30.8 30,8 30.7 31.2
A, 29.8 30.3 30.0 30.0 29.8
Priwrph 6145 61.0 60.0 60,8 61.0
Cemonche 58.0 58.0 59,0 58.3 58.0
Pawnee 58.0 58.0 58,6 58,0 58.0
Wichita 61.0 61.0 60,0 60,7 61.5
Clarkan 60.0 6055 60.0 60,2 60.0
AV, 59.7 59.7 59,4 59.6 59.7
Tenlrow 39.8 hOL 39.6 39.9 57.8
Av, 89,7 b9.9 49,6 Lg.7 49,5
Beot
Traveler 28.0 28.8 28.5 280 28.3
intok 32.6 31.3 32.1 32.0 31.8
30.3 30,0 20.3 30.2 31.8

ﬁ&nl



Table 2.=={(Continued).

Trestment 7
Stage of Growth Varieby Ester Anine Solt AV, Check
Boot
Triumph 61.5 60.5 61.0 61.0 61.0
Comanche 57.5 59.0 58.5 58.3 60,0
EPoumee 58,0 58.0 53.5 55,2 59,0
Wichita 60.5 61.0 61.0 60.8 61.0
Clarkan 60.5 60.5 60.5 60.5 60.0
Av, 59.6 59,6 59.9 53.7 60,2
Tenkow 40.8 36.5 I 39.1 38,6
Av, 49,9 Lok 50. 49,8 43,9
Seft dough
Traveler 29.6 30.2 27.7 29.2 273
Wintek 30.9 32.0 31.9 31.6 31.8
Av. 30.2 31.1 29.8 304 29.5
Triumph 61.0 61.0 61.0 61.0 61.0
Comsnche 58.5 58.0 58,0 58.2 58.0
P?E‘ﬁ\fmee 59¢O 59.0 58. 5 58.8 58.5
Wichita 61.0 61.5 60.5 61.0 61.0
Clarkan 60.5 59,0 60.0 59.8 60,0
Av, 59.8 597 534 59.6 59.7
Tenkow 8.2 37.8 28.6 38,2 8.8
AV. 1‘19 . 8 24’9 [ ? L{g . 5 24)9 . 7 !.‘,;9 » 5
Grand Av. hg.5 L9, 5 Lo, 5 1o, 5 L9,7
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Table 3.-=Average mumber of tillers for 8 varieties of small grain freated at
L stages of growth with different types of 2,4=D
at C.75 pound per acre in 1548-49,

Average Number of Tillers
Stage of Growth Variety Egter Amine Sa2lt Av, Check

Fall tiller

Traveler L7.,7 56,0 Ly, 0 b9, 6 56,0
Wintok 72.3 94.3 80,0 82.2 108. 3
hv. 60.0 75.1 62.5 65.9 82.1
Trinmph 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 76.6 94.3
Wichita 65.7 57.5 57.0 60.1 78.3
Clarkan 56,0 76.0 b2,7 58.2 75.3
Av, 66.1 .6 60,9 67.2 83.8
Tenkow 62.3 66,7 50.3 59.8 58.3
Av. 6h,1 73.8 60,0 66,0 80,2

Spring or full tiller

Traveler 66.6 52.0 1.7 60.1 64,3
Wintok 95.7 88.3 87.7 90.6 9347
Av, 81.1 70.1 7,7 75.3 79.0
Triumph 85.0 85.3 81,0 83.8 90.0
Comanche 93.3 91.3 104.3 96.53 8%.0
Pa‘?nﬁe 85.7 92.7 10307 94’-0 118.0
Wichita 75,7 103.3 75.3 84,8 b7
Clarkan 64,0 67.53 67.7 66.3 69.7
Av. 80.7 88.0 86.4 85.0 88.3
Tenkow 63.3 63.0 69.0 65.1 743
Av. 78,7 804 81.3 80,1 84,2
Boot .
Traveler 53,7 67.7 66.3 62.6 60.3
Wintok 89.0 109.3 87.7 95,3 96.3

Av. 71.3 88.5 77.0 78.9 78.3



Table 3.-=(Continued).

Average Mamber of Tillers

Btage of Growbth Variety Bster Jmine Balt Av, Check
Boaot
Trivmph 96.3 96.0 79,0 90.4 8L, 0
Comanche 104,90 96.13 oh, 3 98.2 96.0
Pawnee 122.0 84,3 55,7 100,7 115.0
Wichita 76,3 105,0 73.0 8.8 81.7
Clarkan 82.3 72,0 65.3 73.2 72.3
Ay, 96.2 90.7 81l.5 89.5 89.8
Tenkow 57.7 60.0 65.0 60.9 60.0
Av, 85.2 86.3 78.3 83.3 83,2
Seft dough
Traveler 58.3 58,7 56,3 57.8 56,0
Wintok 99.7 112.3 100.07 104.0 115.0
Ay, 79.0 85,5 78.1 80,9 85.5
Comanche 79,0 91.3 98,3 39.5 88.0
Pawnee 86.3 89.0 11,1 62.1 97.7
Wichita 80,7 777 71.0 76.5 80.7
Clarkan 76,73 79,0 50,3 81.9 71.3
Av, 83.3 83.7 71.9 79,6 82.6
Tenkow £3.0 66.6 63.Q 6.2 65.7
A’V. 7907 82-0 720‘1"’ 78.0 81.2
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by the salt (24%) and the smine (9%). The salt reduced the aversge wheab
tiller count the most (27%), followed by ester (219) and smine (11%). The
solt reduced the average barley tiller count 14%. The ester increased the
average barley tiller count 6% and the amine increased it 13% above the checks.
An average of the chemical treatments shows a reduction in the mueber 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.
Wo apparent differences are evident for the 2,4-D treatments used in the
checks for the boot and soft doﬁgh stages. Apparently the 2,4«D treatments
produced different effeects when applied at different stages of growth,

There were rather large differences in the average number of tillers
found for the different dates of treatment for oats and wheat, while for
barley the difference Qas small. The 2,4-D salt appeared to produce the

greatest over-all reduction in number of tillers.
Development of Forage

Measurements that were made to determine the average length and width
of the blades of the small grains treated in fall tiller stage of growth
are tabulated in Table 4, The average length and width of leaves for the
checlts were all fairly consistent.

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
mogt below the check, followed by the amine and salt. The sster and amine
reduced the average length of the wheat leaves the most followed by the salt,

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

nost below the checks, followed by the salt and amine. The ester reduced the



Table 4,--Average length and width of leaves for 8 varieties of small grain

¥

treated with different types of 2,4-D abt 0.75
pound per acre in fall 1948.

16

Treatment Treatment
Variety Bster Amine Salt Av. Check Ester Amine S8alt 4v. Check
Length (inches) Width (inches)

Traveler 6.3 6.8 6.9 6.7 7.4 .23 .28 225 W25 .35
Winbtok L,o 5.1 5.4 5.1 6.l .17 .20 .18 .18 «23
Av, . 5.9 6.1 5.9 6. « 20 o 2 21 .22 29
Trivmph T7e3 75 Te7 7.5 7.5 .28 + 31 .30 .30 « 30
Comanche 6.9 7.5 7'3 7.2 8.0 .27 030 532 130 o31
Pawnee 6.9 6.0 6.6 6.5 7.0 .25 27 27 W26 .28
Wiehita 73 7.4 7.6 7ol 7.4 27 .28 .28 .28 27
Clarkan 7.5 7.6 7.3 7.5 7.7 27 .33 30 .30 .30
Av, 7.2 7.2 7.3 %.2 7.5 27 .30 29 .29 .29
Tenkow 7.1 7.5 7.5 7.4 7.8 «30 <33 <35 .33 .35

A, £.8 6.9 7.0 6.9 7.4 25 « 29 .28 27 .30




average width of the wheat leaves 8% below checks, while the amine showed
an increase of 3%. The average for all the replications showed that the
leaf arez was reduced below the checks by all types of 2,4-0 with the ester
being the nost severe.

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

(17%) below checks, followed by barley (3%) and wheat (2%).
Onion~Leaf and keduction of Forage

The average vpercentage of onien-leaf and forage loss as determined by
observation is tabulated in Tadble 5. There was no oninn-leaf or loss of
forage ir the chsck plots,

The data show the highest percentage ¢f 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 onlon-leaf, followed by smine and salt.

i)
#23
o

An average for 21l small grain creps shows that the er developed the

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

132

salt (7.6).
For each small grain crop the oats developed the highest average percent-
age of onion~leaf (29.0) followed by barley (13.3) and wheat (5.4).
Conslidering the percentsze of decresse in forsgs for each type of 2,4«D
and each crop, the amine caused the biggest reducticn in the oate, folloved
by ester and salt. The ester reduced the wheat the most followed by amine

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

3]

salt. An average for 211 small grain crops shows that the ester caused the

¢

o

iy

(e

largest percentage decrease in ferage (8.2) followed by the amine (7.9) and

salt (6.2).

For each small grain crop the cats showed the highest percenitage loss of



Table S.—=Average % onieon lezf and decresse in forage for 8 varieties of small
grain treated with different types of 2,4~D at 0.75
pound per mcre in the £21) of 1048,

e cia Se St oo & X e = s

Percentage
Onion Leaf Decrense in Forage

Variety Bster  Anine Balt Av. Egter Amine  Salt Av.
Traveler L2.0 32.0 15.0 29.7 15.0 5.0 5.0 8.0
Fintok 22.0 35.0 28.0 2863 18.0 18.0 15.0 17.0
v 32.0 33.5 21.5 29,0 16.5 .0 1,7 12.0
5.0 0.0 0.0 1.7 5.0 5.0 5.0 5.0
12.0 5.0 3.0 6.7 5.0 5.0 5.0 5.0
10.0 5.0 2.0 5.7 8.0 5.0 5.0 6.0
12.0 8.0 3.0 77 5.0 5.0 5.0 5.0
Clorkan 8.0 2.0 5.0 5.0 5.0 5.0 5.0 5.0
Av, 8.5 Lo 2.6 5.l 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
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forage (12.7) follewed 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 plante grown on the check plots.

For sach small grain erop the barlsy developed the highest percentsge

of poor exertion {22.7) followed by oats (7.0) and wheat (6.1).
SUMMARY AWD CUNCLUSIONS

This experiment was conducted in 1048-4G, on the Oklshoma Agricultural
Experiment Station Farm at Perkins, Cklahoma, in ordser to determine the
effeet of kind of 2,4-D and date of appnlication on yield, quality, tillering,
and test weight of winter varieties of hard and soft red wheats, barley and
oats,.

The dabta presented in this paper include the rasults of the 1948-49
te2st and indlcate the following:

1. The £all tiller stage of growth reduced the grain ylelds of all
small grain erops 25% below the check yields, while the other stages of
growth produced very little effect on the yield.

2. The ester type of 2,4~D reduced the grain yields for all small grain
crops and stages of growbh 10%, while the amine only reduced the yield 6%
aad the salt 56 below the cheek.

3. For all types of 2,4=D and all stages of growth, the aversge grain
yield for oats was reduced % below the check, for wheat 7% and for barley
2%,

4, The test weight per bushel for the wheat, oats, and barley was not



Tabdle H.==—Average » of vlants showing poor exertion for 8 varieties of small
grain treated with different types of 2,40
at 0.75% pound ner acre in the fall 1948,

Varieby Bster Amine Salt Av.

Pravelar 19 8 8 11.7
Fintok 5 2 0 2.3
Ay, 12 5 L 7.0
Drivmph 11 2 2 5.0
Comanche 10 6 3 6.3
Pawnee 8 3 0 3.7
Yichits 30 13 Ly 15.7
Clarkan 0 0 0 0.0
.fi’v. 11-8 11’08 1.8 6.1

Tenlkow 3 18 13 2247
Av, 15.0 6.5 3.7 8L




materinlly affected by the types of 2,4=D or times of application when
compared with the checks,

5. The number of tillers was sffected by time of zpplication of the
2,4« chemicals. The types of 2,4-D agppeared to produce different effects
when avplied at different stages of growth, The 2,4~D salt avpeared to
produce the greatest over~szll reduction in the number of tillers.

6. In the fall tiller stage of growth, all types of 2,4-D developed
12.73% onion-leaf for all small grain crops and caused 7. k% deecrease in forage.
The onts developed the highesgt percentaze of onion~-leaf and forage loss,
followed by the barley and wheat, The ester type of 2,4=D produced the
highest perecentage of onion~leaf and forage loss, followed by the amine and
salt.

7. In the £5l11 tiller stage of growth the leaf area for all small
grain crops was reduced 8% below the checks by all tyves of 2,4~D, The
ester being the most severe, it reduced the leafl area 10% below the check
followed by the amine and salt, each with 6F. The small grain crop mosh
affected was oabs.

8, Barley developed the highest percentage of poor exertion, followed
by oats and wheat., The ester type of 2,4-D caused the greatest amount of

poor exertion, followed by amine and salt.
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Table 7.~=Tield of grain in bushels per acre for B varieties of small grains
treated at 4 steages of grouth with different types of 2,L4-D at 0.75
pound per acre at Perking, Oklshoma, in 1948-49,

Preatments

Stage of Growth Variety Hster 'Amine Salt Av, Check

Replication 1
Pall tiller

Traveler 28.4 L, 3 38.3 37,0 52.6
Winkok 28.4 38.8 40.9 36.0 54,9
Triumph 4.3 13.8 2,2 17.4 26,0
Comanche 16.0 28.4 20.0 21.5 27.7
Pawnee 10.7 14,3 16,4 13.8 2.7
Hiehita 11.8 26.8 23.5 20.7 24,1
Clarkan 16.8 20.6 21.4 19.6 23.0
Tenkow 2.5 2.2 316 292:8 40,9
Av, 19.2 26.9 27.0 2l 3.0
Spring or full tiller
Traveler 654 57.0 68.1 63.5 67.2
Wintok 30.7 50.6 59,7 Lé6,7 51,4
Triumph 29.1 25.9 277 27.6 27.4
Comanche 26.2 28.2 27.0 27.1 32.0
Pawnee 24.7 27.9 25,4 26.0 25,8
Wichita 28.6 33.5 26,4 29.5 2k, 6
Clarkan 2.3 23.2 25.6 2.4 25.1
Tenkow 4o, 1 Lo, 2 dh, 1 47,5 48,6
v, 35.9 36.9 36.7 36.5 37.8
Boot
Traveler §2.3 she2 5.3 53.6 65.1
Wintok 55.0 41.8 L0, 5 L5.8 58.2
Trivmph 29.6 29.5 25.9 28.3 26,0
Comanche 28.0 29.1 22,2 29.8 29.6
Pownee 21.4 22.2 22.7 2241 18,7
Wichita 31.4 28.2 334 31.0 32.0
Clarkan 16.6 23.6 26.3 22.2 23.7
Tenkow ) b2,2 49,3 Lg, 7 6,3
Av, 34.9 33.8 35.6 4.8 374
Seft dough
Traveler 59.3 58.3 574 58.3 58.3
Wintok 56.3 58,5 41,2 52.0 53.6
Triwmph 274 26.1 26.3 26.6 21.1
Comanche 30.0 32.4 28.0 30.1 28.0
Paunes 25.3 23.8 275 25.5 22.3
Wichita 31.0 30.4 29.1 30.2 20.1
Clarkan 27.7 20.0 21.3 23.0 21.3
Tenkowy Ll b7.2 L6, 1 45,9 L3.1
Av. 371 371 b6 36.5 .6
Av, of
Rep. 1 3.9  33.6 33.5 33.0 35.9
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Table 7.~={(Continued),
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Treatments
Stoge of Growth Variety Bster Amine Salt Av, Check

Replication 2
Pall tiller

Travelsr 35,7 Lo by L6, 7 h2.6 554
Wintok 32.4 48,0 43,8 4y b 51.6
Triumph 26,7 25.0h 29.2 27.1 28.7
Comanche 15.9 17.5 18.4 17.3 ©25.9
Paunee 13.8 13.3 18.5 15.5 28.0
WHiehita 15.9 2641 23.9 22.0 25.8
Clarkan 9.1 21.4 21.5 17.3 23.6
Texnkow 33.0 38.1 36.6 37.6 Loy
Av, 23.4 29,4 29.9 27.6 34,9
Spring er full tillerx
Traveler 7242 68.6 51.b 6.1 6L, 8
Wintok 52.8 L7.8 59.7 53.h 47.9
Trivmph 28.0 26.3 28.5 27.6 28.0
Comanche 265 29.1 29.1 28,2 234
Pawnee 25.5 b2 25.7 25.1 26.3
Wichits, ol 1 [ 2.3 [l 23,2
Clarkan 21.6 20.5 224 21.5 19.2
Tenkow L3,9 h2.5 43,9 434 2
&v. 36.8 354 33,9
Beot
Treveler 56.5 67.7 67.1 63.8 63,9
Wintok 51.3 53.3 59.8 5L.8 53.7
Triumph 26.1 26.7 26.1 26.3 28.5
Comanche 24.3 25.0 23.6 2k, 3 2L, 5
Pawnee 31.1 23.2 25.6 26.6 27.2
Wichita 25,4 26.2 24,3 25.3 0.4
Clarkan 19.4 21.5 21.7 20.9 20.1
Tenkow Lo, L 36,5 19,9 42.3 41,7
Av, 3.3 35,0 37.3 35.5 6.2
Seft dough
Traveler 62.2 5o 55.2 5744 57.2
Vintok 5l b 58.4 62.5 58.h 56,3
Trivmph 22.7 23.3 23.4 23.1 21.7
Comanche 2L 25.6 26,1 254 24,6
Pawnee 27.1 21..6 [ 2 o2
Wichita 23.9 23.6 26,0 2h.5 26,6
Clarkan 2,6 21.4 23.6 23.2 22.3
Penkow 49,7 6.4 1,6 2.6 37,8
Ay, 36.1 33.1 36.9 33.8
Av. of

Rep, 2 32.5 34.9



Table 7.-=(Continued).

Treatments

ety

These samples were lost

during harvest.

Stage of CGrowth Variety HGster Amine Salt Av, ~_Check
Replication 3

Fall $iller
Traveler 13.8 52,1 50.5 L3.8 56.7
Yintok 27.3 35.8 Ly b 35.8 56.5
Privmmph 19,4 20.6 24,8 21.6 27.1
Comznche 13,8 14,6 19.2 15.9 23.2
Pawnse 9.2 16.4 13.5 13.0 19.4
Wiechita 17.2 2b.1 19.4 20.2 28.3
Clarkan 14.0 15.6 15.2 14.9 17.7
Tenkow 23.3 29,6 33.7 28.8 43.6
Av. 21.0 26.1 27.6 2h.9 34.1

Spring or full tiller
Traveler 49,8 53,6 £2.0 51,1 52.5
Wintok 37.8 Le,1 37.9 40,6 51.7
Trivmh 25.9 31.5 36.5 31.3 2.6
Comanche 27.1 24,0 22.3 2.5 230
Pawnees 22.3 23.8 17.2 21l.1 22.9
Hichita 26.6 22.6 27.9 25.7 26,6
Clarksn 19.3 21l.1 21.1 20.5 15.9
Tenkow 49,7 8.9 3793, bo 2 37.1
Av. 32.0 32,7 31.6 32.1 32.3

Boot
Traveler Lo,g 54,8 65.2 54,2 56,4
Wintok 57,0 54.3 56,6 56,0 51.7
Triumph 26.2 273 18.1 23.9 32.2
Comanche 23.1 27.8 23.3 207 2,9
Pawnee 19.6 20.3 21.5 20.5 15.0
Wichita 24,5 24,1 25 24,7 30.7
Clarkan 18.4 17.3 22.2 19.3 20.5
Tenkow 225 41,0 3042 3k, 2 43,2
Av, 29.2 33.4 33.9 32.2 3.2

Soft dough
Traveler 51,7 57.1 63,7 57.5 59.5
Yintok 52.7 53.3 57.0 543 57,6
Triumph 20.7 28.1 223 23.7 29.0
Comanche 26.8 26,0 24.8 25.9 26,7
Pawnee 4.7 18.8 15.2 16.2 20.5
Wichita 71.1 23.8 27.2 274 28.2
Clarkan 21l.2 15.0 20, 19.0 i%9.9
Tenkow 10,2 50,0 47,1 b2 L2
Av. 2.4 2.8 G4 33.3 35.4
Av, of
Rep. 3 28,6 31.2 31.9 30.6 34,0
Grand Av, 31.0 EoP !
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