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INTRODUCTION 

Most of the small grains planted in Oklahoma are grazed by live­

stock sometime during the growing season. The availability of green, 

succulent forage of high nutritive value during the period when native 

warm season grasses are dormant would be very advantageous to the live­

stock producer. 

Very little information is available on the forage production of 

most small grains as breeding work is usually concentrated on the 

factors which contribute to the grain yield. 

Information on the fo~age production periods and the for~ge yield$ 

of small grains would be very useful to the livestock producer and d~iry­

man in planning a pasture program. 

The objective of this study was to determine the period of forage 

production with varieties or selections most compatible in combinations 

for sustained high forage yields throughout the growing season. 



LITERATURE-REVIEW 

Some of the earlier workers who reported on forage production by 
L] 

small grains Included Dobson (6) in Louisiana who stated that barley 

sown early made very good pasture and grew as rapidly <ills oats. !t wais 

further stated that rye furnished excellent grazing the entire winter. 

From Georgia, Redding (17) in 1899 reported th~t rye and bairley were 

sown almost exclusively for pasture and green manure crops. The practice 

of early sowing of small grains was recommended for greater forage pro-

duct ion. 

In Oklahoma, Finnell (10) made the statement that whe~t paisture 

supplied a highly palatable forage with a narrow nutritive ratio of 1 to 

5.9 and supported the practice of early sowing in order to secure extr® 

fal 1 pasture. 

Semple et. al. (18) advised the use of locally ad.sipted V<iilrieties in 

all forage plantings. They suggested a profitsble pr~ctice of the he~vy 

seeding of all the small grains at a rate at le~st twjce that in see~ing 

for grain production. 

After an extensive study on winter pasture crops for Georgiai 9 Burton 

et. al. (2) found that winter pasture from small grains could be increase~ 

by planting good forage varieties. The practice wiills also recommen~ed of 

planting early for early grazing. As a result of an oat forage and gr~in 

Ll Figures in parenthesis refer to Literature Cited. 
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yield study, Crowder (4) reported that it was better to plant earlier 

than the recommended date for grain production to. g~t increased forage 

yields. Another economical practice recommended was the complete utilizar­

tion of the cereal grain as a grazing crop if the grain was not needed. 

According to Kirk et. al. (15), cereal grains were capable of pro­

v Id i ng pas tu rage when the pe renn i a 1 grasses we re unp ro.~uc ti ve i n many 

, parts of Canada. Of the small grains, oats were by far the most impor­

tant. The data submitted supported the view that oats were more valuable 

for pasture than for hay. Young oat herbage was regarded as a highly 

concentrated protein feed. 

Staten and Heller (23) in Oklahoma stated that In the comparison 

of total forage yield and protein cont~nt of winter small grains pasture, 

it appeared likely that livestock producers might profitably utilize 

the crops entirely for pasture without taking a graon crop. Forage pro­

duction of different varieties of the same crop differed enough to make 

it worthwhile to choos·e a variety specifically for pasture when pasture 

was an important part of the use to be made of the crop. 

According to Holt and Potts (12) in 1951, varieties of small grains 

were being developed for superiority in forage production, dise~se re­

sistance and frost tolerance as well as grain yield. A trend was deve1©p­

ing in the planting of two varieties for production at different times of 

the year. 

Trotter (26) in Texas found some varieties of small grains yielded 

five times as much green matter when compared to the low variety. He 

stated the work was 11 too preliminary" but showed a need for more stwdly 

on the problem of winter pasture from small grains. 
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Ethridge et. al. (8) in studying pasture systems for Missouri 

reported that small grains for pasture should be sown early and thick. 

Barley was the best in vig~r and abundance of fall growth of the small 

grains studied. 

Differences in time for production of winter annual grasses were 

noted by ~ardner and Rogers (11) in Georgia. They observed that certain 

grasses made maximum growth during fal 1 or e,arly winter while others 

made peak growth during the spring. These workers recommended that 

since no single species or variety used in their experiment gave high 

yields of good quality forage throughout the entire season, combinations 

with dissimilar growth periods would be a method of obtaining better 

grazing distribution and higher total yields. They further stated a 

solution to the winter grazing problem may be in the selection of 

forages.on the basis of the season of their best production. 

The period of production of small grains in Oklahoma was cited by 

Huffine et. al. (13) in some management and evaluation studies. in 
I 

comparing the different small grain crops, barley produced the highest 

yields in the fall with rye yielding more in the winter months. lhe 

studies also shQwed that winter oats extended the grazing period 1at~r 

into the spring. 

Other work in Oklahoma by Jones et. al. (14) and Mincrief (16) 

showed barley produced quick growth and high forage yie1cdl$ eairly in the 

fall. ~ye produced the highest totail yield of forage followed in order 

by oats, hard wheatt barley and soft wheat. 

Crowder et. a 1 . (5) found from severa 1 grazing experiments c;on-

ducted in Georgia that various mixtures of small grains produced about 
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the same as oats or wheat alone. They reported that oats, either in a 

mixture or alone, was the small grain most commonly used for temporary 

pasture. Abruzzi rye produced more fall and winter forage than any other 

small grain and grew at lower winter temperatures. 

Experiments conducted on mixtures of oats, rye and! barley were con­

ducted by Faires and Dawson (9) in the Sandhill region of the Southeast 

United States. Rye made rapid growth in late winter and early spring. 

The oats and barley were 1 ater maturing and s 1 ower growing thairi .rye in 

this study. 

The results of Stansel et. al. (21) at Angleton, Texas showed th~t 

oats and wheat in combination gave a higher forage yield when compared! 

to the pure stand planting of oats, wheat, rye or barley. 

The results of four years of studies conducted by Staten and Elder 

(22) In Oklahoma on the forage production of winter cereal crops showed! 

barley to be the highest producer with rye, winter oats and hard! whelslt 

fol lowing in that orde'r. 

Shaw and Atheson (19)'1".eported rye wais planted! for pasture more 

than any other cereal grain in Kansas. The ability to withstand severe 

winter weather made rye a dependable, high yieldling supplementairy pasture 

crop. The hazard of winter killing placed barley in <ill less favor~b]e 

position in comparison to wheat or rye for p~sture even if it m~de more 

and earlier fall growth. 

Winter rye and winter barley gene,rail 1 y furn i,shed mpre past~rage 

than wheat in the fall and early winter in Kansas according to Swanson 

,(24). He further stated there was a varietal difference In forage yield 

with little information available on this subject. 
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Trew (25) stated that oats were the most commonly used supplemental 

winter pasture crop for the Rio Grande Plain. Barley furnished gr.:aizing 

earli~r in the season but did not last as long in the spring. 

In 1953, Texas barley was the top forage producing small grain in 

studies at the B1ack1and Experiment Station near Temple, Tex.:ais for Cook 

and Parmer (3) but in 1954, an experimental o.:ait variety (3720-7) gave 

the highest yield followed closely by Quanah whe.:ait. 

The most recent information on forage productoon in Oklahoma was by 

Adams (1) in which Elbon rye was the only small grain giving yoelds in 

mid-winter. Wintok and Forkedeer oats.gave only three pounds different 

total seasonal yields at the four bushel seeding rate. 



METHODS AND MATERIALS 

A forage yield study of several small gr<i!li.n combinaitions w®s con-

ducted at the Oklahoma Agricultural Experement Station Agronomy Farm on 

a Kirkland silt loam soil in 1957, 

The objective of this ·study was to dletermi ne the pel!"i od of for<Eige 

production with varieties or s.e.1 ect ions most comp<SJH b I e in combination 

for sustained high forage yields throughout the growing season. The 

small grains used in this ·investigation were those which appe®red to be 

high forage producers in pure stands in previous studies (1) . 

. Ei·ght varieties or selections of four sm.ai11 grann crrops were in-

eluded in one or more of twenty-one different combonations. E~ch- combin~-

tion was seeded at the rate of 100 pounds per acre. This rate was ob= 

tained through different arrangements of four parts rye 9 four parts 

wheat, three parts oats and three parts barley. The varietoes and the 

pounds of each comprising the indivi~ual combin~ticns ~re shown in 

Table I. 

The material was planted in a randomized block dles!g~ with four 

replications. The individual plot consiste~ of five rowss seven inche$ 

a~art and twenty feet long. The area was fertilized the day prior to 

planting with 16-20-0 fertilizer at the rate of 250 pounds per ~ere. 

Addi ti ona 1 n i t rogen was app 1 i ed w i th a Gam,d~ s;p re.aider i n the form 

of commercial 33°k ammonium nitrate at t~e rate of 38 pounds of actual 
. ' 

nitrogen per acre on November 20 and November 30. lhe last ~pplication 

7 



TABLE I 

THE VARIETY OR SELECTION OF SMALL GRAIN ANO POUNDS OF 
SEED USED IN 'EACH COMBINATION FOR FORAGE PRODUCTION 

8 

Comb i nat i.ons Pounds of seed per acre 

Wintok oats 21 
Rogers barley 21 
Concho wheat 29 
Elbon rye 29 

Wintok oats 21 
Rogers barley 21 
Concho wheat 29 
Comp. 222 rye 29 

Wi ntok oats 30 
Rogers barley 30 
Elbon rye 40 

Wi ntok oats 30 
Rogers barley 30 
Comp. 222 rye 40 

Wi ntok oats 50 
Rogers barley 50 

Wintok oats 43 
Elbon rye 57 

Wintok oats 43 
Comp. 222 rye 57 

Forkedeer oats 21 
Rogers barley 21 
Concho wheat 29 
Elbon rye 29 

Forkedeer oats 2] 
Rogers barley 21 

. Concho wheat 29 
Comp. 222 rye 29 

Forkedeer oats 30 
Rogers barley 30 
E1bon rye 40 
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TABLE I (continued) 

Combinations Pounds of see~ per acre 

Forkedeer oats 30 
Rogers barley 30 
Comp. 222 rye 40 

Forkedeer oats 50 
Rqgers barley 50 
' 

Forkedeer oats 43 
Elbon rye 57 

Forkedeer oats 43 
Comp. 222 rye 57 

Bronco oats 21 
Rogers barley 21 
Concho wheat 29 
Elbon rye 29 

Bronco oats 21 
Rogers barley 21 
Concho wheat 29 
Comp. 222 rye 29 

Bronco oats 30 
Rogers barley 30 
Elbon rye 40 

Bronco oats 30 
Rogers barley 30 
Comp . . 222 rye 40 

B ro\lco oats 50 
Rogers barley 50 

Bronco oats 43 
Elbon rye 57 

Bronco oats 43 
Comp. 222 rye 57 
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was ?5 pounds ac tua 1 nitrogen per acre m.ade on Mai rch 1 • 

The plots were planted September 7, 1956 with 1S1 one-row Planet ·Jr. 
. . ' 

No. 4 seeder. Supplemental w~ter was applied by sprinkler i rrigaition 

(Table 1.1) to insure germination of the small gr@lon in the dry seed bed,­

Additional irrigations we're made when necessary to prevent moisture from 

being a limiting faGtor in forage yield. 

TABLE i I 

TOTAL QUANTITY OF WATER RECEIVED IN INCHES FROM SPRINKLER 
IRRIGATION ANO RECORDED RAINFALL WITH THE MONTHLY 

TEMPERATURE MEANS AND EXTREMES BETWEEN 
JUNE 1, 1956 AND MAY 31 9 1957 

Inches Temeerature 
Month Rainfall Irrigation Total Mean Highest lowest 

June 1.27 1.27 79,6 103 52 
July 1.03 1.03 85.6 105 63 
August 1.27 1.27 88.0 111 
September 0. 16 5.40 5.56 79.2 103 49 
October 2.06 5.38 7.44 68.2 94 38 
·November I. 77 2. 10 3.87 48.5 80 14 
December J.68 1.68 42.9 77 17 
January o.84 0.84 33.8 74 9 
February 1. 71 1. 71 45 .. 4 74 21 
March 2.40 2.40 49. 1 79 26 
Aprl I 5, 10 5. 1 O 57 .6 82 24 
May 14.91 14.91 67.0 S6 41 

'l+ .08 

When the small grain combinations attained approxomate grazing 

,heig~t, they were clipped with. a Jari mower. The hairvest for~ge 'from 

the inside three rows of each plot was oven-dried In a forced aiir oven 

at 140 degrees Fahrenheit. After the weights were recorded 9 a random 

sample of each combination was taken to the Depq;Jrtment of Biochemistry 

for protein analysis. 
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Due to a serious infestation of leaf hoppers {Empoasc~ f.aibaie) v the 

plots were sprayed on October 9 and October 22 with a 5°/o solution of 

D .D. T. (di ch loro-d i phenyl-t rich 1 oroethane). Seri OU$ d~mage had occurred 

·to the bar! ey and espec i a 11 y to the ryes before the insecticide app 1 ka­

t ions were made. 

The methods for statistical analyses of the d~ta were taken from 

Snedecor (20) and Duncan (7). The analysis of varl~nce and the multiple 

range tests were calculated on yields of e~ch harvest and the total 

accumulated forage production for the season. 



RESULTS ANO DISCUSS ION 

When analyzed by statistical methods, each periodic forage clipping 

showed a highly signi~lcant difference between comb inations (Tables Ill 

through XVI). No single combination was consistantly a high forage pro-

ducer throughout the entire 'growing season. The analysis of variance 

and the multiple range tests are shown in Tables !II through XVI. 

As shown in Figure 1, Rogers barley with each oat vari ety was the 

highest yielding combination for fall production of forage. By far the 

outstanding co!"bination at this period was Wintok oat and Roge rs ba r le.y. 

The lowest forage producer was rye Composite 222 with each basic oat 

variety. There was a significant difference in forage yi el d between 

combinations within each basic oat variety but no signif icant difference 

between oat varieties in any given combination as shown by T~ble !i ! . 

These yields were reduced considerably by the insect infestation wh ich 

occurred in early October. 

The addition of Elbon rye to any combination Increased the forage 

production during mid-winter as shown in Figure 2. The highest pro-

ducing combination was Wlntok oat with Elbon rye. Bronco i n all combi­

nations was lowest in producti.on of the basic oat varieties during mid-; 

winter. Rogers bar'ley did not increase forage production during this 

period when added to any combination as It did In the fa ll . Table J ' 

showed a significant difference in forage production between comb lna-

12 
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TABLE 111 

MULTIPLE RA~GE TEST OF THE FORAGE YIELDS OBTAINED FROM TWENTY-ONE 
SMALL GRAIN COMBINATIONS FOR THE FIRST HARVEST 

OF NOVEMBER 16, 1956 

Combinations Mean Multiple 
Range Lx 
. 5% 

Wintok Rogers 1140 
Forkedeer Rogers 834 
Bronco Rogers 826 
Bronco Rogers Concho Comp. 222 818 
Wi ntok Rogers Concho Elbon 800 
Wintok Rogers Elbon 784 
Bronco Elbon 748 
Bronco Rogers Comp. 222 739 
Forkedeer Rogers Concho Elbon 729 
w·intok Rogers Comp. 222 724 
Bronco Rogers Elbon 713 
Wi ntok E1bon 713 
Bronco Rogern Concho Elbon 693 
Forkedeer Rogers Concho Comp. 222 628 
Wintok Rogeni Concho Comp. 222 598 
forkedeer Rogers E1bon 598 
Forkedeer Rogers Comp. 222 589 
Forkedeer Elbon 472 
Fork~deer Comp. 222 466 
Bronco Comp. 222 421 
Wi ntok Comp. 222 401 

ix Any two me~n~ under~c©red by the s~me line ~re not significantly different. ~ 
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Combinations 

Wintok 
Forkedeer 
Wintok 
Wintok 
Forkedeer 
Forkedeer 
Bronco 
Wi ntok 
Wintok 

TABLE rv 

MULTIPLE RANGE TEST OF THE FORAG,E YfELDS OBTAINED FROM TWENTY-ONE 
SMALL GRAIN COMB I NATIONS FOR THE SECOND HARVEST 

Elbon 
Rogers Concho 
Rogers Concho 
Rogers Elbon 
E1bon 
Rogers E1bon 
Rogers Elbon 
Comp. 222 
Rogers 

OF FEBRUARY 26, 195 7 

Elbon 
Elbon 

Mean 

290 
266 
264 
229 
222 
180 

Multiple 
Range l.x 

5% 

Forkedeer _ Rogers. Concho Comp. 222 

178 
159 
137 
134 
130 
129 
128 
124 
116 
114 

Wintok Rogers 
Bronco Rogers 
Wintok Roger$ 
Forkedeer Rogern 
Bronco Elbon 
Forkedeer Comp. 222 
Forkedeer Rogers 
Bronco Roger$ 
Bronco Comp. 222 
Bronco Roger$ 
Bronco Rogen 

C@ncho Comp. 222 
Concho Elbon 
Comp. 222 
Comp. 222 

Concho Comp. 222 

Comp, 222 

93 
90 
S9 
85 
47 

b Any two me~n~ und@rr@:cored by the $~me 1 lne ~re not $lgnificant1y different. 
O" 



Source of 
Variation 

Total 
Reps. 
Comb. 
Error 

** Indicates 

Source of 
Variation 

Total 
Reps. 
Comb. 
Error 

'in't Indicates 

TABLE V 

ANALYSIS OF VARIANCE OF THE FORAGE PRODUCED BY 
TWENTY-ONE SMALL GRAIN COMBINATIONS FOR THE 

FIRST CLIPPING OF NOVEMBER 16, 1956 

Sum of Mean 
D. F. Squares Squieire 

83 5,277,760.2 
3 666,030.9 

20 2,291,760.7 114,588.0 
60 2,319,968.6 38,666.1 

significance at the 1% level of con fl dence 

TABLE VI 

ANALYSIS OF VARIANCE OF THE 1FORAGE PRODUCED BY 
TWENTY-ONE SMALL GRAIN COMBINATIONS FOR THE 

SECOND CLIPPING OF FEBRUARY 26, 1957 

Sum of Mean 
D. F. Squares Squ<!!lre 

83 709,556.6 
3 63,954.0 

20 357,159.6 17j858.0 
60 288,443.0 4,807.4 

significance at the 1% level of confidence 

17 

F 

2.9635** 

F 

3.7147** 
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tions within each basic oat variety. Forage yields of Wintok and Bronco 

in combination with Elbon were significantl y different. In addi t ion, 

there was a significant difference in production at this time between 

Wintok or Forkedeer in combination with Concho , Roge rs and Elbon when 

compared to Bronco in this mixture. However , there was no statistical 

difference in yield between Wlntok and Forkedeer in this combination . 

The late winter and early spring production was increased by the 

additi on of Concho wheat to the combinations. Mixtu res which contained 

Wintok oats continued to be the leading forage produc~rs. As s hown by 

Table VII, the grea t er forage production from Wintok was significant 

statistically over Bronco in every case except the one combinat ion with 

Rogers barley. Each oat with Roge rs combination was consistantly lowes t 

in forage yield again at this pe ri od. The outstand ing comb i nat ion w~s 

Wintok, Rogers, Concho and Elbon as shown in Figure 3. 

In early spring, Wintok , as shown in Figure 4, was st i ll t he lead­

ing forage producing oat variety. Bronco oats was lowest i n forage 

production except in combination with rye Composite 222. Fo rkedeer oat s 

was Intermediate in yield between Wintok and Bronco . The productio of 

all combination~ was more uniform at this time . 

The production differences in late April and early May (Figures 5 

and 6) were not as great between combinations .as previ ousl y shown . 

There was no Si$nificant difference between oat varieties (Tables Xi 

and XII). Bronco was making higher f0rage yields at this period when 

compared to the other basic oat varieti es. The best forage producer 

t his late in the season was Bronco with Elbon which wss signif icantl y 

higher than all other combinations at the May 7 cl ipp ing. 
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TABLE VI i 

MULTIPLE RANGE TEST OF THE FORAGE VIE.LOS OBTAINED FROM TWENTY-ONE 
SMALL GRAIN COMBINATIONS FOR THE THlRD HARVEST 

OF MARCH 27, 1957 

Comb i nat Ions Hean Multiple 
Range Lx 

5%_ 

Wi ntok 
Wintok 
Forkedeer 
Forkedeer 
Wintok 
Wintok 
Forkedeer 
Wintok 
Wintok 
Forkedeer 
Bronco 
Wintok 
Bronco 
Forkedeer 
Bronco 

_, Forkedeer 
Forkedeer 
Bronco 
Bronco 
Bronco 
Bronco 

Rogers 
Rogers 
Rogers 
Rogers 
Comp. 222 
Rogers 
Rogers 
Elbon 
Rogen 
Rogers 
Rogers 
Rogers 
Rogers 
Elbon 
Comp. 222 
Rogers 
Comp. 222 
Rogers 
Rogers 
Rogen 
E1bon 

Concho 
Concho 
Concho 
Concho 

Elbon 
Comp. 222 

Comp. 2"22 
Elbon 
Concho 

Concho 

Elbon 
Comp. 222 

Elbon 
Comp. 222 
Comp. 222 
El·bon 

Comp. 222 

Elbon 

1084 
1034 
894 
870 
815 
769 
746 
721 
695 
648 
496 
482 
455 
448 
391 
360 
357 
339 
335 
205 
193 

Lx Any two me®ns underscored by the same line are not significantly different. 
~ 
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Combinations 

Wintok 
Wintok 
Wintok 
Wintok 
f'orkedeer 
Wintok 
Forkedeer 
Wintok 
Wintok 
f'orkedeer 
Bronco 
Bronco 
f'orkedeer 
Forkedeer 
Bronco 
f'orkedeer 
Bronco 
f'orkedeer 

·Bronco 
Bronco 
B rnnco 

TABLE VI 11 

MUL Tl PLE RANGE TEST OF THE FORAGE YIELDS OBTAINED FROM TWENTY-ONE 
SMALL GRAIN COMBINATIONS FOR THE FOURTH HARVEST 

Rogers 
Rogers 
Rogers 
Roger~ 
Roger~ 
Comp, 222 
Roger$\ 
Elbon 
Roger$ 
Rogern 
Rogern 
Roger$ 
Roger~ 
Roger$ 
Comp, 222 
Elbon 
Roger~ 
C@mp. 222 
R©Jger~ 
Roger~ 
Elbon 

OF APRIL 9, 195 7 

Concho Comp. 222 
Comp. 222 
Concho Elbon 

Concho Comp. 222 

Concho Elbon 

Elbon 
Comp. 222 
Concho Comp. 222 
Concho Elbon 

Elbon 

Comp. 222 

Elbon 

Mean 

513 
500 
493 
486 
460 
456 
444 
420 
413 
407 
379 
355 
351 
337 
325 
271 
270 
254 
241 
238 
195 

Multiple 
Range Lx 

5.% 

Lx Any two me/!lln&l 1.md@ir~cor@~ by the ~©lm® line ©Jre not ~igniflc<!llntly different. ~ 
Nl 



Source of 
Variation 

Total 
Reps. 
Comb. 
Error 

~w: Indicates 

Source of 
Variation 

Total 
Reps. 
Comb. 
Error 

~'rn: Indicates 

TABLE iX 

ANALYSIS OF VARIANCE OF THE FORAGE PRODUCED BY 
TWENTY-ONE SMALL GRAIN COMB!NATiONS FOR THE 

THIRD CLIPPING OF MARCH 27, 1957 

Sum of Meain 
D. F. Squares Square 

83 8,139,819.6 
3 209,356.2 

20 5,558,111.4 277,905.6 
60 2,372,352.0 39s539,2 

significance at the 1% level of confidlence 

TABLE X 

ANALYSIS OF VARIANCE OF lHE FORAGE PRO~UCEO BY 
TWENTY-ONE SMAll GRAIN COMB rnAT HlNS FOR lHIE 

FOURTH CU PP rnG Of' APR I l 9 s ] 95 7 

Sum of Mean 
D. F. Squares S,~QJJ©J ire 

83 1 ,222~453,8 
3 13s778,9 

20 777.435 .o 38,871 . 8 
60 431 v239,9 7,187,3 

significance at the 1% 1 evel of confidence 

23 

7 .0286'f.."1l°\' 

5 .4084'i!'d;;> 
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Figure 5; Forage Yields of Twenty-one Small Grain Combinations From the Fifth 
Harvest of April 26, 1957, In Pounds of Oven-dry Forage per Acre 



Combinations 

Bronco 
Forkedeer 
Wi ntok 
Bronco 
Wintok 
Bronco 
Wintok 

( 

TABLE XI 

MULTIPLE RANGE TEST OF THE FORAGE YIELDS OBTAINED FROM TWENTY-ONE 
SMALL GRAIN COMBINATIONS FOR THE FIFTH HARVEST 

OF APRIL 26, 1957 

, Mean Multiple 
Range Lx 

% 
I 

Comp. 222 909 
Comp. 222 882 
Elbon 847 
Rogers 846 
Comp. 222 833 
Rogers Comp. 222 832 
Rogers 825 

Bronco -EJbon 822 
forkedeer Rogers 810 
Forkedeer Elbon 807 
Wintok Roger$ Comp. 222 805 
Forkedeer Roger$ Comp. 222 787 
Bronco Roger$ Elbon 785 
Bronco Rogen~ Concho Elbon 741 
Forkedeer Roger$ Elbon 718 
Wintok Roger$ Concho Comp. 222 705 
Wintok Roger$ Elbon \ 681 
Bronco Roger$ Concho Comp. 222 680 
Wintok Rogen Concho Elbon 676 
Fork®deer Roger$ Concho Comp, 222 663 
Forkedeer Roger$ C@ncho Elbon 663 

Lx . Any two me©Jn$ unille n~co red by the $ ame 1 i ne ~ re not s i gn I f i cant 1 y di ff e rent. 
Nl 
V, 
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Figure 6. Forage Yields of Twenty-one Small Grain Combinations From the Sixth 
Harvest of May 7, .1957, In, Pounds of Oven-dry Forage per Acre 
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Combinations 

Bronco 
Forkedeer 
Bronco 
Bronco 
Forkedeer 
Bronco 
Bronco 
Bronco 
Bronco 
Forkedeer 
Forkedeer 
Wintok 
rorkedeer 
Wintok 
fiorkedeer 
Forkedeer 
Wintok 
Wintok 
Wintok 
WI ntok 
Wlntok 

TA{3LE X 11 

MULTIPLE RANGE TEST OF THE FORAGE YIELDS OBTAINED FROH TWENTY-ONE 
SMALL GRAIN COMBINATIONS FOR THE SIXTH HARVEST 

Elbon 
Elbon 
Comp. 222 
Roger~ 
Comp. 222 
Roger$ Elbon 
Roger~ Concho 
Roger~ Comp. 222 
Roger~ Concho 
Roger~ Elbon 
Rogerr~ 
Elbon 
Rogerr~ Comp. 222 
Comp. 222 
Rogern Concho 
Rog~r~ C©ncho 
Roger~ 
Roger~ Comp. 222 
Roger~ Concho 
Roigern Elbon 
!Roger~ Concho 

OF MAY 7, 1957 

Elbon 

Comp. 222 

Comp. 222 
Elbon 

E1bon 

Comp. 222 

Mean 

462 
335 
325 
310 
306 
289 
288 
262 
241 
234 
230 
216 
210 
20! 
198 
191 
190 
180 
170 
167 
166 

Multiple 
Range Lx 

5% 

b Any two m~i;iln~ umdJ~rncor@cdJ by the ~ame line ®re not ~ign[flc~nt1y dmfferent. 
!NJ 

" 



.Source of 
Vari at.ion 

Total 
Reps. 
Comb. 
Error 

** Indicates 

Source of 
Vari at Ion 

Total 
R~ps. 
Comb. 
Error 

** Indicates 

TABLE XI i ! 

ANALYSIS OF VARIANCE OF THE FORAGE PRODUCED BV 
· TWENTY-ONE SMALL GRAIN COMBINATIONS FOR THE 

FIFTH CLIPPING OF APRIL 26, 1957 

Sum of Mean 
D. F. :squares Square 

83 1,183,037.2 
3 189,434.2 

20 463,286.7 23 9 164. 3 
60 530,316.3 8»838.6 

sign i fl cance at the 1% level of confidence 

TABLE XIV 

ANALYSIS OF VARIANCE OF THE FORAGE PRO~UCED BY 
TWENTY-ONE SMALL GRAIN COMBINATIONS FOR THE 

SIXTH Cl!PP!NG OF MAY 7, 1957 

Sum of Meain 
D. F. Squares Scqu<Bire 

83 548,844.15 
3 12,222.0 

20 432 .980. 15 21 8 649.0 
60 103,642.0 1,727.37 

significance at the 1% level of confidence 

28 

2.6208*1.-

12.5329** 



In total accumulated forage production, Wintok was the leading 

basic oat variety in every group of combinations ~s shown in Figure 7, 

Bronco was the inferior oat with the exception of the oat ~nd Elbon 

combinations in which Forkedeer was the lowest producer. The outstand­

ing combination was Wintok, Concho, Rogers and Elbon in the total season; 

production. 

The average protein per cent was relatively high in all combina­

tions as shown in Figure 8. The lowest combination was Bronco and 
' 

Rogers with a percentage of 21~5 and 484 pounds per acre of crude 

protein (Table XVII). The combination with highest protein percentage 

of 24.9 was unique in being the one with the highest seasonal forage 

production which was Wintok, Rogers, Concho and Elbon. The highest 

combination produced 862 pounds per acre of crude protein. This would 

be the equivalent of approximately 2100 pounds of 41 per cent cotton-

seed meal per acre. 
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Combinations 

Wintok 
Wintok 
Wintok 
Forkedeer 
Wintok 
Wintok 
Wintok 
Forkedeer 
Wintok 
Forkedeer 
Forkedeer 
Bronco 
Forkedeer 
Bronco 
Forkedeer 
Bronco 
Bronco 
Bronco 
Bronco 
Bronco 
F~rkedleer 

TABLE XV 

MULTIPLE RANGE TEST OF THE TOTAL ACCUMULATED FORAGE YIELDS OBTAINED 

Rogers 
Rogers 
Elbon 
Rogers 
Rogers 
Rogers 
Rogers 
Rogers 
Comp. 222 
Rogers 
Rogers 
Rogers 
Rogers 
Rogers 
Elbon 
Roger~ 
Elbon 
Roger~ 
Rogers 
Comp, 222 
Comp, 2.22 

FROM TWENTY-ONE SW\LL GRAIN COMBINATIONS . 

Concho 

Concho 
Concho 
Elbon 
Comp. 222 
Concho 

Comp. 222 
Elbon 
Concho 

Concho 

Elbon 

Comp. 222 

Elbon 

Elbon 
Comp. 222 

Comp. 222 

Comp. 222 

Elbon 

Mean 

3486 
3258 
3206 
3163 
3145 
3043 
3032 
2981 
2864 
2863 
2713 
2703 
2677 
2660 
2554 
2546 
2536 
2524 
2471 
2459 
2378 

Multiple 
Range ix 

5% 

b Any two me@JM undreir~c<l;)Jre@ by the s~me 1 ine -®re not slgnific@lntly different. 

w 



TABLE XVI 

ANALYSIS OF VARIANCE OF THE TOTAL ACCUMULATED CLIPPED FORAGE 
YIELD OF TWENTY-ONE SMALL GRAIN COMBINATIONS. 

Source of Sum of Mean 
Vari at ion D. F. Squares Square 

Total 83 16,752,618 
Reps. 3 1,033,368 

32 

Comb. 20 7,864,205 393,210.2 3,0035*k 
Error 60 7,855,045 130,917.4 

** Indicates significance at the 1% level of confidence 
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TABLE XVI I 

THE POUNDS OF CRUDE PROTEIN PRODUCED PER ACRE BY TWENTY-ONE 
SMALL GRAIN COMBINATIONS BY HA~VESTS 

Combinations Harvest Period 
-

First Second Thi rd Fourth Fifth 

Wintok Rogers Concho Elbon 208 72 291 138 111 
Wi ntok Rogers Concho Comp. 222 146 37 276 147 108 
Wi ntok Rogers Elbon 199 58 198 115 103 
Wi ntok Rogers Comp. 222 181 36 193 132 120 
Wi ntok Rogers 280 35 130 129 125 
Wintok Elbon 178 80 203 119 130 
Wintok Comp. 222 .. 106 44 226 125 129 
Forkedeer Rogers·. C<>hcho Elboh 186 75 239 120 102 
Forkedeer Rogers .. Concho Comp. 222 160 39 234 123 103 
Forkedeer Rogers Elbon 152 49 175 97 107 
Forkedeer Rogers Comp. 222 146 33 212 119 124 
Forkedeer Rogers 208 23 104 100 123 
Forkedeer Elbon 117 56 120 75 115 
Forkedeer Comp. 222 100 30 98 67 136 
Bronco Rogers Concho Elbon 161 31 119 88 115 
Bronco .Rogers Concho Comp. 222 247 22 113 94 102 
Bronco Rogerl\ii Elbon 154 40 90 63 116 
Bronco Rogers Comp. 2:22 171 21 81 70 133 
Bronco Rogers 177 I 1 47 63 124 
Bronco Elbon 161 27 50 53 126 
Bronco Comp. 222 lol 25 110 93 143 

Sixth 

42 
38 
36 
39 
40. 
46 
41 
43 
44 
50. 
47 
49 
70 
60 
61 
51 
59 
54 
62 
96 
71 

Total 

862 
752 
709 
701 
739 
756 
671 
765 
703 
630 
681 
607 
553 
491 
575 
629 
522 
530 
484 
513 
543 

w 
~ 



SUMMARY ANO CONCLUSIONS 

A forage yield study of twenty-one small grain combination~ w@s con­

ducted at the Oklahoma Agricultural Experiment Station Agronomy F~rm in 

1957 on a Kirkland silt loam soil. 

The mixtures were planted in a randomized block design with four 

replications. Each individual plot consisted of f!ve rows, $even inche~ 

apart and twenty feet long. 

The rainfall was supplemented with sprinkler irrigation as nee~~d 

to maintain maximum forage production. 

Rogers barley in combination with each o~t v@roety w~s the highe~t 

forage producer in the fall. The Elbon rye combinations produced the 

largest amount of forage in the winter months. ihe late winter ~nd e@rl~ 

spring production was increased when Concho wheat was added to the mix= 

tures. Late spring growth was fairly uniform since ~ll the sm@ll gr®inS 9 

except the oats, were apparently ~ec1ining in production. The best ov®r= 

all combination and most conslstant high forage pro~ucer was Wontok, 

Rogers, Concho and Elbon. Wintok was the outstanding basic oat variety 

with Forkedeer intermediate and Bronco last in total forage pro~~cti©n. 

No single combination was consistantly high In forage production 

throughout the growing season. The results of thus study Indicate that 

the period of greatest need of the forage will dictate the varietal 

combination a livestock producer or dairyman should plant for maximum 

forage production. 
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