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Il{'l'HODUCT IOlf 

No experin1ent station data have been published in Okla

llom.a that give forage yields and other essential information 

relative to t,he snna11 grains fox pasture... Information is 

lacking on hmv intensively the small grains can be grazed 

without serious injury to the grain yield, the period in the 

growing season that each provides m.axifilum pasturage, and the 

varieties and crops fu1·nishinf1 the greatest arr1ou11t of pastur

age with least reduction in g.rain yield. ]'armers consider 

these pastur-es as essential assets in the economical produc

tion of livestock. 

Advantage is taken of whes.t pasturage more often than 

it is negloeted so that ordinarily the problem is not one of 

full utiliz,ation but of avoiding abuse. Farmers are constant

ly asking Extension, Experiment Stat:i.on and other agricultur

al ·workex·s questions pertinent to t.!:1e merits of clifferent 

varieties of' the small grain crops f'or pasture and how late 

these crops can be pastured and yet harvest a good crop of 

grain .. 

In September, 19li-2, a three year clipping experiIUent was 

designed to furnish data that would answer these questions. 

Vari.eties of sof't and hard wheat, rye, v;inter oats, and winter 

barley were used. Ryegrass also was included, since it re

cently has gained popularity as a winter pasture crop in 

Oklahoma. 

Temporary pastures are especially important on diversi

fied farming uni ts, vJhere they may contribute to a complete 

conservation and utilization pro6re.m. 
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REVIEW OF LITE TURE 

Experimental data showing the relative merits of the 

small grains for winter pasture and forage yields that are 

produced are somewhat limited; however, there are many re

ferences that have a bearing on the problem. Finnell1 

states that in Oklahoma wheat pasturage supplies a highly 

palatable forage with a narrow nutritive ratio of 1 to 5. 9. 

Staten2 and others in Oklahoma state that ryegrass and the 

small grains fit splendidly into a year-round pasture program. 

because these crops give native pastures a needed rest and 

also furnish a cheap, nutritive and succulent forage to ani

mals during late fall, inter and spring. Kiltz and Cross3 

in Oklahoma say, "Cereals have contributed more to the pas-

ture of Oklahoma than any other temporary pasture crop. They 

have several advantage.a, ( 1) they produce pasture at a time 

when most other pastures are poor, (2) .many of them. are adapt

ed over the major part of the state, (J) seed is easily ob

tained and is relatively cheap, and (4) methods of culture 

are quite generally knovm. " Stansel 4 and others in Texas 

l II . H . Finnell . Grazing of ' inter ~heat . Oklahoma 
Panhandle Station Bulletin 4. 1929. 

2 Hi ~ . Staten , Bruce R. Taylor , Steen Lemon, and 
Hubert c. Smith. Oklahoma Vocational Education Bulletin J. 
1942-1943 . 

3 C. B. Cross and B. F . Kiltz . Cereals and Annual 
Legum.es f'or \' inter Pasture . Unpublished Data, Agronomy 
Department, Oklahoma A. & M. College . 

4 R. H. Stansel, P . B. Dunkel, an D. L. Jones . Small 
Grains and yegrass for winter Pa sture . Texas Experiment 
Station Bulletin 539. 1937. 
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believe that small grains and rw·e.•rass for tJ inter pasture 

deserve more attention because , they produce good yie l ds of 

palatable and nutritive forage ; this pasturage is good feed; 

t hey furnish an excellent source of Vitamin A; they are ex-

cellent for preventing winter leaching or soil erosion; they 

give the permanent pasture a rest in the spring or early 

summer; and they produce n crop of grain , if the pasturing is 

not too severe and is not continued too late . Aldous5 in 

Kansas reports that oats, rye, wheat, and barley as tempo

rary pasture crops are especially essential in the i mprovement 

of run- down permanent pastures where protection is essential 

in restoring the normal grazing capacity . 

Carlet on6 says, "In the southern states, a mixture of 

oats and vetch is employed both for pasture and hay . " Duggar7 

states that small grains may be pastured with t he follo ing 

precautions: (a) keeping livestock off the land while wet, 

(b) discontinuing pasturing early enough to afford abundant 

time for the plants to tiller and head, and (c) avoiding too 

close pasturing ~hile there is danger of severe f reezes. He 

also states that pasturing early sown oats may be a distinct 

advantaee in preventinG too early formation of stems with re-

sultant freeze injury . Rye and barley are chiefly used as 

5A . JG . Aldous . -~anagem.ent of Kansas Permanent Pastures . 
Kansas cricultural Experiment Stat ion Bulletin 272 . 1935. 

6 1. A. Carleton . The Small Grains. · ew York , The 
r acmillan Company. 191 . 

7J . ·~ . Duggar . Southern Field Crops. New York, The 
Macmillan CoI'.'.pany . 1912 . 
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pasturing and soiling crops in the South. Redding8 states 

that in Georgia barley and rye are sown almost exclusively 

for pasturing . Barley is more valuable on rich soils, is 

more nutritious, and is relished more by animals. Rye is 

better adapted to poor soils . Dodson9 found in Louisiana 

that oats furnish winter pasturage from December to the first 

of March and a good grain crop in May . Rye is the most com

monly used small grain as a pasture crop . Barley , if sown 

in early October, grows rapidly and makes a good winter pas

ture. AhlgrenlO and others state that rye, when sown in late 

August or early September in Wisconsin , will provide the 

earliest spring pasture . It may be grazed during the fall 

also. Lloyd11 v orking in Mississippi states that turf and 

winter oats sown in August or September furnished excellent 

grazing from November until May 15. If a crop of grain is 

desired the stock should be removed during April . Semple12 

and others state that Italian ryegrass when sown early in the 

fall makes rapid growth and furnishes grazing in a remarkably 

SR. J. Redding . Vheat and Oats ; Rye and Barley . Georgia 
Experiment Station Bulletin 44 . 1899. 

9w. R. Dodson . Forage Gro os , Grasses, Alfalfa, Clovers, 
etc. Louisiana Exp,r i ment Station Bulletin 72, 2nd series. 
1902. 

10H. L. Ahlgren, G •• Briggs , and L. F. Graber. Supple
mentary Pastures and Haya . Hsconsin Extension Circular .3l5. 
1941. 

llE . R. Lloyd. Winter and Summer Pasture in l'!ississippi . 
ississippi Experiment Station Bulletin 50. 1898. 

12A. T. Semple , H. N. Vinall, C. R. Enlow, and T. E. 
Woodward . A Pasture Handbook . u.s .D.A., Misc . rub . 194. 
1934. 
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short time. It is tender and palatable to livestock and hus 

excellent carrying capacity. J"acques,13 in New Zealand, says, 

' 1li'or production late in the season both oats and ryegrass are 

outstanding. A combination or a cereal with ryegrass from a 

yield point or vie'W, a11d. Vvhere grazing is a.n important f'ea

ture, is better than oats and vetches or oats alone,. and. bet-

ter than ryegrass alone or with red clover. n 

Soule and Vanatterl4 in Tennessee report that rye fur-

ni.shes one of the best pastures for the winter sea.son and thut 

it w:i.thstands the effects of tram.ping. They state that, if 

rye is sown from the middle of A:utsust to tlle first of Septem.-

ber, it furnishes excellent 3ra.zin~3 from October until Christ-

mas, or through the entire 'Nintcr _providing the sea.son is 

mild. They also found that w i:nter cereals. p1•ev-ent the leach-

ing of valuable fertilizing constituents and the washing and 

eroding of fields by winter re.ins. Kiltz and Cross15 in Okla-

hon1a state that vvhen pasture only is dosirGd there is pro-

bably no cereal tb.e:t will consistently produce more pasture 

on a wider variety of soils than comraon rye. 'l'his orop is 

winter· hardy, and. is adapted to both sandy and heavy soils. 

Neel, 16 of Tennessee, states that Abruzzi rye produces pasture 

lJ~\. A. Jacques. Trial. of Winter Forage Crops at 
I!!essey .Ag:r5.e:u1Lur·a1Colle3e. :New Zealand Journal of Agri
culture, Vol. 5, p.25-Jl. 1935 .. 

14.A. 11. Soule and P. 0. Vanatter. 'il'dnter Cereals and 
Le,~umes. Tennessee Experiment Station'. Bulletin, Vol. X:IV, 
No. J.. 1901. 

l5cross and Kiltz, .op. cj._~ .• 

16L. R. Neel. Rze for Pasture end Seed in Tennessee. 
Tennessee Agricultural Experiment Circular ·52. 1935. 
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as abundantly s Balbo during mild 'IJeather, but is inferior 

to Dalbo for winter pasture because of its lack of winter 

hardiness . Rosen end the southern ryes ave proven inferior 

to Balbo , both i n ve~etative and seed producing qualities . 

In the experi ents tr Stansel , Dunkle a.d Jonesl7 conducted 

in Texas , Italian rye rass made the highest forage yield; how-

ever , most of the ro\th ~as made in late sprin6 , while bar-

ley made its heaviest gro th early in the season . Wheat pr o ... 

duced a higher yield of forage than t\e other small grain» . 

Minklerl8 recommends oats with pea and clover for an early 

fall past re for hoJs in New Jersey . Rye was a good early 

s)rin0 pasture for brood sows . Dvorachek,19 et al, found 

th 1 t winter rye nas furnished more pasture, both winter and 

sprin~, t han either winter ats or winter wheat . Finne11 20 

in Oklaho a found t~~t winter b rley ieldod 67 percent more 

p':lsture on summer fallm land an 72 percent more on stubble 

land tan wheat in the fall and winter and early s ring of 

1930- 31 . Conrey21 in Oklaho~a found that those varieties of 

oats , barley and wheat making the most rapid growth during 

17stansel , Dunkle , Jones , op . cit . 

18F . c. 1inkler . Field 1 xperiment with Swine . New 
Jersey Station Report 1916 , p . 117- 118 . 

l9Dv or8C 1ek , et al . Exueriment v.ith swine at the 
Arkansas Station. Arkansas Experiment Station Annual Report 
Bulletin 181, p . 55. 1922 . 

20Finnell, op . cit . 

21:F;d •,ard F . Conroy . 
some Var i eties of V,heat , Oats and Barley . eport submitte d 
to the Dcp rtnent of Agronom, Oklahoma 1 . & M. Col l ege . 1940 . 



7 

the :fall were n1ore severely retarded by lo,N temperatures. 

T.be Slower growing varletios produced more dry 1.nette:r in 

·winter and spri.n.f> 1l'he non-hardy winter ve.:rietics grov;; more 

rapidly than hiu::·dy varieties dur:tnc the early stac.:,es of de-

v0lop111e.nt. 2.,; 
Anderson .~e;, re:;:)Orts that in Kv nsns, wheat is the 

most vddely used pe.sture crop. Both pasture and f~;x·ain may be 

dbtained from the t, providing the livestock are removed 

by Aprill to prevent reduced grain yields. He states that 

winter rye will supply more pasture than any of the other 

cereal crops. Excellent results have be<:H'.l ol:.itaJ.ncd fror1 

Balbo, a new variety that is more erect in its :-,ro•Nth 1u::c1)i t 

than co1.1w1on ryc:i. Winter barley is also a populer temporary 

pasture because it provides pasture quickly after plantinc 

and is readily eaten by livestock. 2"-V/a.sson ;; recommends oats 

for south Louisiana and rye for north Louisiana as the most 

popular winter and early spring grazing crops in that state. 

Lush24 states tl1at oats was found more valuable than Abruzzi 

rye or "vvinter barley for milk production in nortr:i Louisiana 

in five yearst results at Calhoun. Rye was beet during cold 

weather. 
?-

Kirk"-) and others in Canada found sprin,:; oats to 

,.~, ,-) 

..:.,:;,Kling 1. Anderson. Tame Pautures in Kansas. Kansas 
~Jricultural Experiment ~tation Circular ~06. 1941. 

2)c, 
x~. ;; • v;asson. L'asture and }J'ora.,~e C.r·OP.S for Louisiana. 

Louisiana Extension Circular 140. 19)0. 

2 4.P. • t:r. • 1· ,Us. '·1 • ..:i .1.·1 r. Pasture Producti. on ana J:le.naq;eJ;IBn.;t. 
Louisiana "'""~:ricultu1al bxp:.:.n'iment Uta tion Circular 15. 1936. 

25L. E. Kirk, J. :J. Davidson, and tStella h. liamilton. 
Cereal Grain Cro2s for Annupl Pastu1·~. Sci. AJ:sr. ll,: 569-579. 
19·3L}'~ 
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be superior to the oths;;:r small grains in yielll of dry matter 

per acre, percentage of protein, total yield of protein, and 

number of cuttings per season where the_ plants wero cut at 

various stages to simulate grazing. Trotter26 in Texas 

tested a. number of oat varieties for winter pasture and found 

great differences bet;ween varieties in forage production 1'or 

a particular period. of' t,he grazing sea.son as well as in their 

total yields. 

In Canada, Zavitz27 found considerable variation in 

stooling of oats. The Burt and Joanette varieties averaged 

from. 21 to 22 stools per· plan-t, while Tartar King and others 

averaged only six to eight. Bunch28 in 'J..lennessee found that 

clipping a.t heights of one and three inches and at two dif-

ferent frequencies .reduced the muuber of culms in wheat, 

oats, rye and barley. Welton and I1:orris29 in Ohio found that 

clipping wheat and oat plants tended to reduce the number and 

height of ou1ms and pre·;,1ented lodging, but the effect was 

largely governed by subsequent seasonal conditions. 

J!Eany workers have investigated the effect o:t' pasturing 

26Idle P. Trotter. Oat Varieties for Winter Pasture 
Production. Jour .. Amer. Soc. Agron. Jh,:292-294. 1942. 

27c • .A,. Zavitz. Experimental Working Field Husbandry, 
p.183-200 (2.30-231). Annual Report Ontario Agricultural 
College and :Experimental J?arm, .35. 

28n. D. Burich. 11he Effect of Cli121,ing on Four Winter 
Grains. 'I~hesis in Department of Agronomy, 1942, University 
of" Tennessee. 

29:E,. A. Welton and v. H. L!Iorris. Lodging in Oats and 
1;lhea.t. Ohio Experiment Station Bulletin 471. 19.31. 
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on the subseq ient yield of ~rain of tb.e cereal cro q. 

Georceson 30 nd o 6r s in K nsas found that p ~turi e vheat 

to the ground in the first p rt of Apr1.l, wit h no pr vious 

pPsturace , oatcri lly reduced the gra i n yield . I n l ate r 

report , 31 it waz recorded thet eraz,in \1vhea t in t he fall or 

spring had little effect on the Ti ld of crain; however, the 

spring razing in thi c se vas uneven and not so close es 

in the fall. Shelton , 32 also of Kansas, found th t grazing 

had little effe ct on the gra n yield. Swnnson33 reports that 

pproximat ly 65 perce.t of the Kansas wheat acre ge is pas -

tured to a ~re ter or lesser extent, end if wheat is maki ng 

e ran_: c;rov,·th , moderate winter _,r azinc will not m. terie.lly 

reduce the yield of era and my increRse it . Moder te 

gr zing can be continued until the plants show a strong ten

denc>r to make erect ~rowth in preparation for jointing w ich 

is usually about April 10 at Ha:'s , Kansas . H1en concitions 

are unfavorable for vigorous growt .. and when moisture is a 

liL itin,r_;, factor, cro.zin0 results in a reduction in grain 

yields. Olcl homa workers34 report that t hree years ' results 

show little or no reduction in the yield of grain from 

JOc . c. Georgeson, F . C. Burtis, and )• Shelton . Ex
periments with heat at t he Kansas Station . Kansas Experi
ment Bulletin 33 . 1892 . 

Jlc . c. Georgeson, F . c. Burtis, and D. H. Oti s . Ex-
2eriments witl wheat . Kansas Ex~ riment Bulletin 59 . 1896 . 

32E. M. Shelton . ExoB riment with wheat . Kansas Ex
periuent Bullet i n 4. 1688. 

33A . Ii' . Sw nson . Pasturing wint ,r ',heat i n Kansas . 
Ke.nsas Experiment Bulletin 271 . 1935 . 

Jl1-oklahoma. Agricultural Experiment Stat ion 16th Annual 
Report, 1906- 1907 . p . 21 - 24 . 
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judicious pasturine of hheat in ~inter n pasturing ceased 

Vi hen 

benefic 1. Kiesaolb sturinz. 

Turkey 1·e(i wheat :Ln tho sprin.,t of 1919, fro:.D 

March 31 to April 30, inoreesod the srain yield 4.7 bushels 

.one foot hi 

or 15 rcent m.ore r acre t: UIHr1.0V'J80 at • Lodgi.n,es 

wa.s reduced by both tho sturine and the :20"\'v Pasturing 

wheat three other rs, when no lodging occurred from the 

tlme it was rnne inches tall until A1n·il JO, reduced the 

yield. 01' l ? 9 t,uqh~1·~ nnr· ~c.:r· 0 ;_._, • h,.J .~ .... .._,, ... ~ 1,....- V "-~· V • lfiesael b.scl: 

been ~rbitarily chosen us ~he aute 

to cease sturing in Nebrnakn in most years. In Inliana, 

Latta36 found that the yield of in ~us reduced by clip-

zod for o~e month 

producod 1210 pounds of hay per acre as c red vdth 1812 

pounds 1:vht?.rc it '.Na:J not grazed. c:; ·t J. n,•-:; "' 38 ~ _i "'. <:::,.O 

V •• C. La ttc. Ind.ia.na Isxperiment Station Sixth 
Annual heport for 189J, p.25-Jl. 

371:i.1ssisoippi Station hepo:rt, 1905. 
'3P 
~ ,)Ll. H. llasth1.:,.s. 'I1he V,ork of the San Antonio Bxperi-

- ''';1 • 1·9·1 ' tJ ,·o ·,· 1· 'l::l .,,, p··· 1 t r· ' t ment J.1a.r111 1n .· '+• .0.1J. :~., ~>tlreau 02L , an. na.us ry 
Lork, Sar1 Antonio Experiment :l."e.rm, 1911+• 
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Texes, reports th t panturi~~ oats in the fall unti l Jun-

uer} docs not effect the yleld of hay , but several upring 

pasturin:s will great ly reduce t~e hay crop . 

In ., ustr, l ia , Perl:ins and Spafford' s39 data show that 

{_) hay yields suffered even by judicious pasturint, (2) 

pe.sturin:; wets found advisable when there w· s an "Overrank" 

e ro1th · n order to avo i d lod ~ing , aad it shoul be doae as 

r pidl y as possibl by crowding ,. i th steep, ( 3) po:sturing 

should not be done in wet weather , l ate in the season, or 

i .::1 frosty weat.r..er , an ( 4) t he pc rcent e of S.!.'lUt ii: 3rai 

v·as reduced by nr-i.sturin:; . 1. t the Lcl!eill :Branch - tation in 

~ississippi ,40 oats and wheat pastured in the ~inter result -

ed in a rednced be. y :.rield so e 'Co.rs and .ad li ··· tl ef ,1, ec t 

j_n othe r ~7 C rs . At t ~te Olclahor.:ia PanhEL"'Hlle Stat ion , 

1 innel 41 fond t~ t ;razing whoa to April 1 had little 

e ffect on tho plant or ~rRin yiold. GrazinJ to pril 26 

an later r uc-d the ;rain yield . 

In Y...ansas42 tlle custo11t rate for wheat pastur e is based 

u. on t he price per head p r month and 11as been approxiUlf;:.tely 

39A . J. Pe r kins and V . • J . Spafford . Ex:periillents bear
in.- on feedina of Cereal Crops ~ith Shee2. Journal of De 
partment of A r~_culture , South ustral i a , Vol . 16, !los . 9 
and 11 . ] 913 . 

40Rffnort of .or< B t l,lclieill Branch :8xperiment Station 
for 1907 to 1911, inclusive . Mississippi Experiment Station 
Bulletin 15 8 . 1. 2 . 

41Ftn ell, op. cit. 

42 SAnso, , O£. cit . 
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co1diti rs . Durin~ t~e fall , throe to sovc~ acres m -y be 

required to carry OL.o · dul t ani.- 1 while dur n 6 t he sprint;: , 

t•,•, o to fou a res E.rc required . Ga ns o 1 . 3 to 1 . 7 poundn 

per a ~ y v;c G o ,tained fro.;n cov."" pastured on v.inta wheat, 

br a l in.itcd suppl of dr r mat tor . t:arotiall 

and Po .... toh3 give t t,e number of days of era.zinc c 309 for 

wl1cat and 180 for ry . ,sr ac .. 'e du ir..g t · c 0 cor 191'"'. rrhey 

st~te that "int r ~teat provi2es better ~inter and spring 

pasture for sheep tt .r1 rye . In Tc ness- , !See144 reported 

s. three - ::·eo.1 --ver~g of 169 de) e. p!;St ~1 .1g er aero for one 

st er on Dalbo rre , Nith aL sveraGe aLinal ~a in of over 

JOO ounds per u er • At San Acto ,io , Texc, <> i n 1917, 

LettcerL5 obt~iued a total gain of 243 pounds from t~o 

ctee s _p ...,tured on two acre s of oat s f r o.tr. -anuary 24 to 

I'ebruury 23 a11d from Apr i l 11 to Juno 7. In a l a t e r re

port he stntes46 t hat t wo steers on one nnd one - half a cres 

of oat s for 34 days made a daily gain of 2 . 5 pounds each . 

h3r . n. r arshal l and c . u . "otts. Raisin/'; sheep on 
Temporary Pasture . U.S.D.A. Farmers' Bullet in 1181, 1927, 
revised . 

44Neel, op . cit. 

l~5c . R. Letteer. Experiments in Crop Ut iliza.tion. 
U. S.D.A., Bureau of Pl ant Industry, ork San Antonio Ex
periment Far m, 1917 . 

46c . R. Letteer . 
U . S . D • ., ., Circular 73 . 

Experiment in Crop Utilization . 
1920 . 
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Ratl5.ffe47 at Sn nton·o, T xas , in 1919 r eported that two 

steers on t vo acres of o ts fron lJo ember 20 to LlaJ 11 nade 

!1 average dttily eain 1.6 :.10unds ettch and that the steers 

WfJl'e ir good f lnish . Lush48 reports a co,n ;aris n of oats , 

. ye and b,1.rley, each with etch , at the North Louisiana r::x-

periment Station . They showed JJ, 28 , and 22 days grazing , 

respectively , per anlmal per acre for an average of four 

wintern vith returns of ~13 . 56 , .,'8.91 , and ;)7 .15 per acre 

in butter fat at thirty cents per l)Ound. 

There is s 1.1e objecti n t rye and wheat as pastures 

for dsiry cows since they have a tendency to flavor the 

nilk. Babcock49 fund that green rye fed after milkinb has 

little effect on the fla or or odor of milk reduced at the 

next mi lking , but wh n fed before milking , it did affect 

the flavor nd odor of milk . Ba~ley an oats ad less 

effect on ilk flavor and odor t'an wheat or rye .. 

The cereal grains pro uce a very nutritive forge , es-

pecially duri g the early stages of growth . Hc!Ji illen and 

Langham50 report that ereen wheat is an excellent sourc e of 

calcium, phosphorus , magnes · um , and p.rotein , but in order 

4 ?a . r:: . Ratlif fe . Experiments in Crop Ut i liza tiou . 
U. S .D. A., Circular 209 . 1922 . 

48R . H. Lush . Dairy and Pasture Results at !orth 
Louisiana Experiment Station. ~i-eograpled Report , 1iay , 1934 . 

49c . J . Babcock . The ~ffcct of Feeding Green Rye and 
Green Covpeas on the Flavor and Odor of ilk . U. S. D.A. , 
Bulletin 1)42 . 1925 . 

50 ! • lT . "c! ill en and \/ . Langhao . Orazine Hinter Wheat 
with Speci al Reference to the Mineral Blood Picture. Journal 
of Animal Sci ence . Vol . 1, p . 14- 21 . 1942 . 



to prevent diarrhea and "wheat or protein poisoning," and 

to make more economical gains, some form of roughage should 

be supplied . Swanson51 states that winter cer eals during 

the early staGeS of ~rowth cont in 18 to JO percent protein 

and are rich in minerals . Protein and mineral supplements 

are dispensed with by most stockmen in Kansas as these are 

considered sufficient for livestock requirements when a 

heavy growth of green wheat is bein3 pastured . 1orrison52 

states that green rye , wheat, or oats 5 inches high contain 

20 to 25 percent of protein , if dried to t he same moisture 

content of hay . Odland53 and others in Rhode Island found 

that wheat in its early growth may contain as much as 

29 . 56% protein , 6 . 0;0 fat , and as lovJ as 15% crude fiber, 

while in the spring wheat pasture averaged only 19. 5% pro

tein . Sotola54 in Washington states that as barley and 

wheat plants develop , the ash, protein , and fat decrea ses 

on a percentage basis and the fiber increases . Lush55 re-

ports a gradual decrease in the protein 00ntent of sue-

5lswanson, op . cit . 

5~ . B. ~J orrison . Feeds and Feeding. Ithaca, N. • , 
Morrison Pub . Co., 1939 . 

5~ . E . Odland , T. R. Cox , and C. H. ~oron . Adapta
tion of Various Crops for Supplementary Pasture . Jour . 
Am.er . Soc . Agron . , Vol . 34! 229-237 . 1942 . 

5hJerry Sotola . The Chemical Composition and Nutri
tive Value of Certain Cereal Hays as Affected by Plant Ma
turity . Jour . Agr . Res . , Vol . 54 : 399- 415 . 1937. 

55R . H. Lush . Chemical Composition and Yield of Pas 
ture Grasses During 1930. Proc . 32nd Ann . Con . Assn . of 
Southern Agricultural Workers, pp214- 218. 1931 . 
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culent gr asses as the season advanced . Lush56 also found 

that in the early spring rapidly growing oat plants were 

similar to clover samples in analysis . Chaffin and 

Graumann57 .state that small grain pasture is very rich in 

protein e.nd minerals and t he 0 1ounts of these nutrients ob-

tained by livestock fron the young and tender growth of the 

small grain plants may be sufficiont to meet the needs of 

the animal . Copeland and Fraps58 in Texas found that, pro

vi ing dairy cows have a green pasture during part of the 

year , silago would furnish enough additional Vitamin to 

prevent injury to the animals' health . Fraps59 and others 

in Texas state that the feed of <1airy cows must be h i gh in 

Vitamin A potency in order for the animals to produce but-

ter high in Vitamin A. ilagc and ordinary hays must be 

supplemented with green pasture in order to maintain high 

Vitamin A content in the butter . Fraps and Treichler60 

a lso in Tex.as , say .. Green pastures o.re the best sources 

for supplying animals with Vita.min • Dry feed high i n 

Vitamin A may lose a great portion of t his vitamin during 

56~ • ~ • Lush . Seasonal Com~osi tion of Pasture Grasses . 
Journal of Dairy Science , Vol . 1, pl49-152 . 1933 . 

57~esley Chaffin , and Hugo Grawnann. Small grains f or 
Winter Pasture in Oklahoma . Okla. Extension OP-89 . 

580 . c. Copeland and G. s . Fraps . Sorghum. silage as a 
Source of Vitamin A for Dairy Cows . Texas Experiment Bul
letin 473 . 19)2. 

C. Copeland , and lay Treichler. The 
.,;,..;;;~;.;;.=------..;;.;..;.....i.;;;;.;;;.:;;...;;..;;;;;;;..;,.;~""-~o~f~D~a_i_r~y~C~o_1 __ s . Texas Experiment 

19)4. 

6oa. s . Fraps and Ray Treichler . Vitamin A Content of 
Foods and Feeds . Texas Experiment Station Bulletin 477 . 1933. 
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storage . Drying moist foods results in a loss of Vitamin 

A• " 

In Kansas , Shaw and Atkesen6l checked t he comparative 

palatability of Balbo rye, common rye, wheat and barl ey by 

using six dairy cows to graze a series of plots of those 

crops . They report the cows spent 52 percent of their graz

ing time on Balbo rye; 24 percent on common rye; 18 percent 

on wheat ; and 6 percent on barley . 

61A. O. Shaw and F . " · Atkeson . Comparative alatabi
lity of some Cereal Pastures . Journal of Dairy Science, 
Vol . 25 , p503- 506 . 1942 . 
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M. aTHODS AND !~.ATERIALS 

To obtain the relative forage and grain yielding ca

pacities of ryegrass and the small grains, four treatments 

were employed . One replication of plots in each series was 

clipped, (1) to March 30th, (2} to April 14th , ( 3) all sea-

son, and ( 4) one replication vas left unclipped. The first 

three treatments give the forage and grain yields at dif-

ferent clipping periods du.ring the growing season. The 

fourth treatment gives the normal grain yield when no clip

ping was practiced . The effect of clipping is deter.mined 

by comparing the grain yield of the -arch 30th and April 14th 

clippings to t he grain yield of the non-clipped plots . 

Twenty winter small grain varieties and ryegrass vere 

used . The coramonly grown Oklaho a varieties of oats (Lee 

Winter, ~/inter Fulghum , Wiutok) , of barley (Ward, 11issouri 

Early Beardless, Michi gan \inter, Manchuria , Tenkow), of 

rye (Balbo, Abruzzi , Common), of soft wheat (Kawvale, 

Clarkan, Currell, Fulcaster) and hard wheat (Cheyenne, 

Turkey, Ten.marq, Chiefkan, Blackhull) were used . 

On October 6, 1943 four replicated plots of each treat

ment were planted on level Kirkland silt loam soil on the 

Oklahoma Agricultural Experiment Station Agronomy ]'arm-

Series 5200. The plots of each variety consisted of four 

drill rows eight inches apart and sixteen feet long . Two 

border rows were planted on either side of each crop . The 

series were separated by three-foot alleys . 

One and one-fourth bushels of wheat or rye , two and 

one-fourth bushels of oats or barley, and thirty-five pounds 
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of ryegrass were planted per acre . The seed to be planted 

in each rov1 was VJe i ghed previous to planting . A funnel 

with a long spout was attached to a small Columbia drill 

and the seeds vere dropped by hand through the funnel 

( i gure 1) . This method of planti4g facilitated rapid 

planting and even distribution of the seed in the row. 

A triple system of randomization was used. The crops 

and treatments were rs.ndomized (}l,igur e 2) and the varieties 

within each crop were randomized (Pages 24-27) . 

The plots were clipped with a lawn mower (Figure 3) 

v,hen the forage reached a height of 3 to 4 i nches . Season-

al conditions did not allow regular successive clippi ngs to 

occur exactly as indicated above . Some i nvestigators con-

tend that clipping is not compar ble to grazing in deter

mining forn 0 e yields; however, Gar dner62 et al an~ Robinson6J 

found a hi3h correlation between the data obtained by clip-

ping treatments and that obtained by actual grazing trials . 

Canfield64 in Arizona states that in cli~ping , t he i ntensit y 

and frequency of harvestin~ are always under control, and 

the weight of the harvest can be accurately determined, with 

62F. D. Gardner , et al . Pasture utilization . Penn
sylvania Experiment Station Bullotin 32.3. 19.35 . 

63no R. Robins on . l Comparison of Grazin? and Clip
ping for Determining the Response of Permanent astures to 
Fertilization . Jour . Amer . Soc . Agron . Vol . 29, p . 349- 359 . 
1937 . 

64-a . H. Canfield . The Effect of Intensity and Fre
quency of Clipping on Density and Yield of Black Grama and 
Tabosa Grass . U. S. D.A. Tech . Bul . 681. 19)9 . 



Figure l. Us1ng a 
Attachment to 

Columbia Drill 
Pl ant t he See 

with 
s. 
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a Funnel 



Figure 2 . The Randomization of Crops and 
Varieties within each Crop. 

f\) 

0 
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actual grazing , tte cropping of t he plant cannot be regu

lated and onl y with great difficulty can the voluoe of for

age so utilized from small plots be weighed or otherwise 

measured. Each time the plots were clipped a composite 

500 gram sample of ereen forege was obtained from each va

riety (tigure 4) . 'l'his foraee was oven dried at 90°c . and 

all forage yields were computed on oven- dry fora ge correct 

ed to a 20 percent moisture basis . A sample of' the oven

dry forage was brought to the laboratory where chemical 

analyses were made. 

As the different variet ies matured (l!'igures 5 and 6 ), 

t hey were harvested with a hand sickle . 1 .. 11 samples were 

stored in a s erened drying room. A small nursery thresher 

was used to t hresh the grain. 



Figure 3. Clipping the Plots with a 
Lawn Mower. 

Figure 4. Weighing the Green Forage in the 
Field. 
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The Barley Var1et1es in the Mature Stage . 

Figure 6. The 1fferent Crons and Varieties in the 
ature Stage. 
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1 . 
2 . 
3. 
4. 
5 .• 
6 . 
7. 
8A 
9. 

10. 
11. 
1:2 . 
lJ .. 
14 .. 
15. 
16 . 
17. 
18. 
19 . 
20 . 
21 . 

22 . 
23 . 
24. 
25 . 
26 . 
27 . 
28 . 
29 . 
JO • 
Jl . 
J2 . 
33 . 
34 . 
35 . 
J6 . 
37 . 
38. 
39 . 
40 . 
41 . 
42 . 

THE ARRAP1J:.1.L_ OF VARI:'TI~8 MD 'I - iT!.:ImT 
FOR EACH REPLIC TION 

First Replication 

Tenmarq 43 . Balbo 
Fulcaster l: . • bruzz i 
Turkey 45 . Common 
Chiefk n l .. 6 . I' nchuria 

24 

Q ..... 
Kawval e z 47 · fo . E . Beardless~ 0 
Currell 

0 
J.i,8 . Tenko:v :i:-

Cla rkan ..... 49 . vard ..... 
Blackhull ...... 50 . Michigan v: 1nter ..... 

>a 
Cheyenne 'O 51 . Rye grass co ..... (I) 

Hyeer ass ~ 52 . \\ i nter Fulghun P1 
Ward Q 53 . V, intok CJ) 

0 
t:o . E . Beardless 54. Lee 1:3 

ich i gan Winter 55 . Currell 
Tenkov: 56 . Cheyen ... e 
:&i:anchur ia 57 . Kaw vale 
1, i ntok 58. Turkoy 
Lee 59 . Blackhull 
~ inter :?ul ghum 60 . Temo.arq 
Abruzzi 61 . Fulcaster 
Co~'1mon 62 . Clo. rkan 
Be.lbo 63. Ch iefkan 

Manchuria 6h . Micb i 0an Winte r 
Tenkow 65 . . o. E . Beardless 
.:o . E . Beardless 66 . i:anchuria 

Mich i gan V inter 67 . Tenkow 
11,ar d 68 . Ward 
Rye gr a ss Q 69 . Fulcaster Q 

Be.lbo ..... 70. Ch.i efkan ..... 
I-'• I-'· 

Common tel 71 . Turkey to 

.Abruzzi c+ 72 . Currell ct 

Cheyenne 0 73 .. Cheyenne 0 

Blackhull ~ 74. Ka ·vale ~ 

Tenmarq to 75 . Blackhull Pl 
'1 t-s 

Currell I-" 76. 'l1 enmarq 0 ..... ::,, 
Cla rkon ..... 77. Cla. r kan 

l\) 
Turkey ~ 78 . Rye cr ass V, 

Kaw vale 79 . Abr uzzi 
Fulcaster 80 . Balbo 
Ch iefkan 81 . Comm.on 
\"1inter 1'ulghu.m 82 . Wintok 
Lee 83 . Wi nter Ful ghum 
Wintok 84 . Lee 
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Sec nd RcnJic:1tion 

85. BAlbo 127 . ::~--err• $.::, 

86 . Abruzzi 128 . Abruzzi 
87. CO! on 129 . CO.ill!JOD 
88 . l inter Ful ghum 130 . Balbo 
89. Wintok 131. 11:ar d 
90 . Lee 1)2 . Mict. i gan Winter 0 

0 ..... 91. Clnrka n t-' 133 . J O · - ~ . Bcardle so ~ 
92 . Cheyenne ..... 

l)h . Tenkov, 'O 
'O 

93 . Turkey 135. Lai churi a er 
L•J 0 94 . Currell t:l 1)6. Kawvale 

95 . KuwvalP- CT 137. F · 1 ,c • .:>tor g;: 
I-'• '1' 

96 . Blackhull 1-i 138 . Tenmarq 1-'j 
(I) Q 97. Tenm.arq 139. Chiefk ~ 

9 ··u1cas ter Cl) 
140 . Currell • (l) N 

99 . Ghiefk n p:, 141 . Cle,rko.n \Jl 
r.o 

100 . Rye grass 0 142. Turkey 
101. l!o.nc:mria t:::I 11 3. Bl o.ck:l ull 
102 . Mo . E . Beardless 144 . Cheyenne 
103 . Tenkov. 145. Wir/:.ok 
104. v;a rd 146. Lee 
105. 11iohtgan v\inter lJ, 7. , 'inter ·nl ghum 

106 . Lee 148. Rye gr a s s 
107 . Winter Fulghum 149 . Currell 
108 . v:1ntok 150. Chiefk n 
109 . Comm.on z 151 . Tenmarq 
110 . Balbo 0 152. Turkey 0 
111 . Abruzzi 153 . Ka.wvale ..... 

0 .... 
112. R.,ep;r-ss t-' 154 . Cheyenne 'Cl 
113 . Tenko ..... 155 . Blackhull 'O c+ 
114. Manctmria 'O 156. Clarkan 0 ..... 
115 . i ch i gan inter 1::1 157 . Fulcaster :> 
116 . v.,ard 158 . Abruzzi 'O 

Ii 
117. Ii O . E . Bear dl ess 159. Balbo ..... 
118. Blackhull 160 . Gom.11on 

f-.J 

119. Cheyen.nG 161 . VIichigan i nter f-.J 
+:"' 

120. Cb.iefke.n 162 . ·hard 
121 . 'l·enru.arq 16). Mo •. •. Beardless 
122 . Kawvale 164 . Manchuria 
123. Currell 165 . Tenkow 
124. :Fulcaster 166. iintok 
125 . Clarkan 167 . j_nter Ful ghum 
126 . Turkey 168 . Lee 
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Third lication 

169 .• RJCBrass 211 . \; i.ntok 
170., Cheyenne 212. Lee 
171 ... Chiofkan 21) • .. i.:.:t r 'ul .;i., u.m 
172 . Bl a.ckhull 0 214 . Mo . E • Beardl e s s 0 
17),. Fu canter .... ?15 . . .. 

i1i~ ·1,int cr J...J I-'• L:i.. 

174. Clar _an '0 216 . V.ard ..... 
'o 

175 .• Ten: .10.rg_ c+ 217 . 10 0\'J 

176 . Kaw va le 0 218 . o.nchur1a 
c+ 
0 

177,. Tur~ y ~ 219 . 'l'ur 1 ey :i:,, p 
178 . Currell '"' · 220. Cl arka n "C1 

0 11 179 . 3albo O" 221 . - a,1V'" l e ..... 
180. Common 222 . C!1iefkan .... 

N 
181 . A.bruzzi VI 223. ':enmarq .... 
182 . Ma nchuria 224 . ]'ulcaster +-
183 . hli C 11 i L,ail .',inter 225 . Bl~ck:.:tull 
184 , Tenkov, 226 . Currell 
185 . 1;ar 227 . C\c:ren.: e 
186 . r· o. E . Beardless 228 . Rye grass 
187 . Winter Ful3hu•1 ?.29 . i ... br1..zzi 
158 . Lee 230. Common 
189 . \\intok 231 . Bal:>o 

190 . Balbo 232 . Clarkan 
1 91 . Abruzzi 233 . Tenma.rq 
192 . Comri.o.n 234 . 1ul cast•r 
193. War d 235 . Cheyenne 
194 . Hichi_:::an V. inter 2J6 . Bl nckhull 
195. anchuria 0 237 . Turkey .... ~ 
196 . Mo . L . B-a.rc less ..... 2J8 . Cur re l l 0 

197. Tenkow ltj 
23 9. Chiefkan 0 

198 . R/csrass :i> 240 . Ke.wvale .... 
I-' .... 

199 . Vv i nt e r Fulghum I-' 2l~l . V~i nter l ghum "C1 
lrj 

200 . Wintok en 242 . Le e .... 
201 . Lee ~ 243 . Wi ntok l:l 

A' Q 

202 . Fulcastcr co 244 . Balbo 
203 . Tenmer q 0 245. C OlilillOil t.::3 

204 . Chiefkan 246 . bruzzi 
205 . Clarkan 247 . Rye gr a ss 
2 06 . Cheyenne 2li,8 . Ward 
207 . Tu rk ey 249 . 1!a nchuria 
2 08 . Kav. va l e 2 50 . Tcnkow 
2 09 . Blackhull 251 . (o . E . Bear dl e s s 
210 . Currel l 252 . Hichi 6an 'i i nte r 
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F urth Re lie ati on 

253. Tenmarq 295 . Wi nt ok 
254 . Cbic> f k n 

I 
296 . : int e r Fu l ghum 

255 . Clark- n 297 . Lee 
256 . C11e yen e 298 . rd c hi can '!:int er 
257 . Turkey I 299 . Mo . E . Beardless 
258 . Blackhull C. 300 . ': E'.rd 
25 9. Ka vale I-' 301. Manchuria ~ 

260. Ful custer ..... 302 . Ten :::av 0 
lrj 

261 . Currell 303 . Ryeerass 0 
c+ I-' 

262 . :3albo 0 301+ . Abruzzi .... 
26 3. Abruzzi 305. Bal bo lrj 

:i.,. lrj 

26l~. Con1mon to 306 . Corr.re on I-'• 
Ii :::, 

265 . Ward I-'• 307 . Chiefkan (.~ 

266 . Michiran Winter I-' 308. Turkey 
267 . Manchuria I-' 309 . Tenma. r q 
268. Mo. ... Beardles f. 

~ :no . Currell J.. • 

269 . Tenkow 311 . Fu l caster 
270 . \~ i nt er Ful ghum 312. C t~y nne 
271 . \- intok 313 . Clarkan 
272 . Lee 314. Ka~vale 
273 . Rye gr ass 315. Bl ackhull 

274 . Tenkow 316 . Abruzzi 
275 . Michigan Wi nte r 317. Common 
276 . t:anchuria 318 . Bal bo 
277 . v:ard 319 . 'l'enmarq 
278 . Ho. E . Beardless 320 . Chiefk n 
279 . Lee 0 321 . Fulcaster 
280 . Winte r Ful ghum I-' 322 . Kawvale I-'• 0 
281 . V intok lrj 323 . Currell I-' ...... 
282 . Bla.cl:tull c+ 32li, . TnrY-ey 'O 

28) . Cla.rko.n 0 325 . Bl ackhull > 
284 . Fulc 11ster ~ ) 26 . Cle..rkan I-' 

~ I-' 
285 . Ch iefkan t; 327 . Cheyenne 

tf.l 286 . Cheyenne 0 328 . Rye gr ass p- (D 

287. 'l1 enrna r q 329 . ., intok SU 
N Cll 2se . Ka ·vale V1 )30 . Lee 0 

289 . 'rurkey 331 . Wi nter Ful ghum ~ 

290 . Curre ll 332 . \,ard 
291. Rye grass 333 . !ichi r.ran 1,inter 
292 . Comn1on 334 . Mo . E. Beardl ess 
293 . Balbo J J5. TBnkow 
291~ . /i. bruzzi 3)6 . 1,en chur ia 



Table I 

Wenther Data, July 1943 t o June , 1944 
Stillv,ate r , Okl ahoma (V',eat her Bureau J 

Month Tcm:ecr ature Preci2i tation 
I\o_ean High Date LmiJ Date 'I'ote.l De p . Hi e,h 1,ete Rein Clea r ~ar tly Cloudy Prev . 

Ra in from 2li . Cl" Da ys Cloudy Day s Winds 
nor 'l hours ' 

5 
July &J . 6 107 22,23 59 9 0.60 - 2.16 0 . 31 17 4 17 13 1 Dry 

s 
Au g . E.,6 . h 107 23,10 50 18 1. 68 - 1.40 1 . 19 5 3 23 4 4 Dry 

S . E . 
Sept . 72 . 1 96 12,14 44- 7 .3.10 - 0.60 2 . 42 29 7 13 11 6 Med. 

s 
Oct. 60. 6 85 14 29 27 4.43 fl.34 2. 03 22 6 16 9 (., ifwet 

N 
Nov . 49 . 0 30 18 2) 10 , 28 0.10 - 2 .28 0 . 10 26 1 1 8 5 7 Dry 

N 
Dec . 36 . 3 65 4 4 15 3.23 / 1 .34 0 . 75 9 7 6 15 10 v:et 

s 
Jan . 39. 0 67 27 l 9 1.13 - 0.01 0 . 56 27 6 1 3 8 10 tled . 

s 
Feb. 44 . 5 80 24 ll~ 11 1.13 - 0,-19 0 . 33 10 6 8 1 2 9 l1•ied . 

N 
Mar . 49 . 0 77 13,31 16 29 2.13 - 0 .18 1.05 15 5 14 7 10 Med. 

t-3 
April 58 . 6 33 8,22 J;;; 5 4.68 f o . 71 1 . 66 9 ,10 6 9 8 13 Med . 

s 
May 69. b 91 15 33 6 2.22 .. 2, .73 0 . 62 2 8 5 1 5 11 Dr y 

'' 0 

June 79 . 1 96 23 55 6 3 . 54 -0.45 1. 57 13 6 12 1 5 3 Med . l\) 
00 



r'T ULT3 AUD DISCU8S10N 

Climntic Conditio.s 

The climatic conditions at Still\1iater , Oklahoma are 

characterized by uoder.s. te ruinf all ( 35 :i.nches an..-iually) , 

29 

w ich i s somewhat erratic in distribution . The ·winters a re 

usually moderate wit1 occasional severe fre ezes . The mete

orolo3i cal data for t he period Jul y , 1943 to July , 1944 are 

presented in 'Tabl e I . The r ainfall \•:as be l ow nornal durint; 

Jul r, ~uL,ust, r ovem'be , nd l\.iay . Sept mber , Janua ry , Feb

ruary, March , April , and June were characterized by moderate 

rainfall, w· ile October and December were fc.ir·l' wet months . 

The temperature was modera te throughout the winter \•, ith the 

exception of 1 de3ree above zero on January 9th and 16 de 

grees above zero t he 29th of Harch . The l atter was also 

e ooompanied b) a 2 i nc·_ snow . All of the Yarieties recover

ed , however , with the exception of Lee ~ inter oats which 

froze out corr:pletely . Excludin.3 the f r eeze of Harch 29th , 

the sprin,; £'rowing season was very '"'avor3.ble for small grains . 

The c .cmical analyses were greatly altered by t his late 

freeze as shown in Table VII . The pe rcent of dry matter of 

the varieties was affected by t he rainfall . 

l ields of Forage - 1944 

All varieties pl anted on Oct . 6 , 1943 , emer ged to a 

good stand . The total acre yie l ds of gr eeQ and air- dry for

a ge ( corrected 20 percent oist ur e basis ) are presented in 

Tables II and III . Rye gress made the h i Lhest total yield 

followed in order by oats, barl ey , soft wheat , hard wheat, 
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and rye . Barley made the most abundant early fall pasture. 

A clipping of forage was removed from the barley varieties 

JO days after planting. Barley, oats, and ryegrass produced 

the heaviest yields in early winter. I n early spring , bar

ley made t he heaviest forage yields followed by oats and 

soft wheat . Ryegrass ma.de the greatest yie l d in late spring 

and early summer . The yield of rye was consistently low 

throu~ out the growing season. ~ard barl ey was the leading 

small grain variety for forage production fo l lowed closely 

by Missouri Early Beardless . Of the oats, rye and soft 

wheat varieties , Winter Fulghum, Balbo, and Currell led in 

forage production, but were low .in grain yields . Of the 

hard wheat, Cheyenne ma.de the greatest forage yield, while 

Tenmarq produced the most grain. 

Effect of Length of Grazing Period 
on the Production or Grain 

Since small grains 1n Oklahoma are grown primarily for 

grain , the question of when to stop grazing in the spring is 

of cons iderable importance . Opinions on this question among 

stock farmers vary considerably, some believing that pastur-

ing after March 1 ill lower production, while others bel ieve 

that pasturing up to March 15 or Aprill does not reduce 

yields . Most farmers agree that pasturing small grains dur-

ing the fall and winter reduces winter- killing and increases 

the production of grain . 

Grain yields of \' intok oats, Mich i gan \', inter , Vard ,. 

lissouri Early Beardless , and Manchuria barleys were slightly 
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increased by the March 30 clipping. All others were slight-

ly reduced . All small grain varieties were drastically re-

duced by the April 14 clipping .. The seed yiel ds of ryegrass 

were greater on the later clipped plots . 

Average of Two Years Data 

During t he two year period ryegrass made t he h i gh.est 

total f orage yield , (Tabl es IV and V) followed in order by 

oats , rye, barley , soft wheat , and hard wheat . ~inter 

Fulghum oats was the l eading small grain variety for forage 

production, hovever, Wi ntok oats was high i n grain yi e ld . 

Bal bo was the leading r ye variety i n forage but 1e.s lowest 

in grain yield . Of the soft wheat Kawvale as high in both 

grain and f orage yields . Of the hard wheats Tur key and Ten

marq were high in forage , but Blackhull vas high in grain 

yield . ~ard made the hi ghest total yield of the barley 

varieties, but was surpassed by !ichigan Wi nter in gr ain 

yield . 



Crop and 
Terminal 
Clipping 
Dates 
Soft wh . 

no clip 
M:ar . JO 
pr . 14 

All seas . 
Hard wh . 

no clip 
Mar. 30 
Apr . 14 
All seas . 

Ryegrass 
no clip 
J,ar . 30 
Apr . 14 
All seas . 

Darley 
no clip 
1,ar . 30 
Apr . 14 

11 seas . 
Oats 

no clip 
Mar . JO 
.Apr . 14 
All seas . 

Rye 

Nov . 
5 

48 
52 
li,8 

Table II 

Yields of Grain and Forage* of Eech Crop 
(Ave . of Varieties) Under Each Clipp ing Treatment 

1~ 
Seasonal Clipp ing Dat e s 

Dec . Feb . :Mar . Apr . Apr . May May 
8 24 JO 14 25 9 Jl 

80 
82 
73 

35 
49 
32 

124 
160 
135 

81 
81 
81 

62 
68 
6 

265 
275 
260 

194 
229 
205 

272 
376 
308 

418 
463 
439 

277 
274 
353 

793 
912 
859 

758 
817 
787 

471 
608 
381 

973 
980 
952 

521 
553 
618 

762 
746 

693 
695 

714 
681 

899 
972 

767 
845 

456 296 

392 315 

667 752 1 519 

531 316 

718 583 86 

Tot. for . 
dry wt . 
per a cre 

1138 
2031 
2695 

987 
1788 
2426 

867 
1858 
4443 

1520 
2475 
3339 

860 
1662 
3768 

Tot . for . 
g r een wt . 
per acre 

4009 
7722 

10640 

3435 
6722 
9411 

2910 
6884 

18153 

5518 
9813 

13935 

28 44 
6222 

.14280 

no clip 
~ar . JO 42 249 615 906 3542 
Apr . 14 83 372 700 312 1467 5819 
All seas . .~~l.i-.2__·~ 269--5.15. 298 188 174 1553 6}12 

*Dry wt . corrected to 20,A> moisture. ~··· )jOjc·Ryegrass in pounds per acre . 

Grain i n 
bu . pe r 
acre 

J2 . 8 
26 . 5 
15 . 4 

29 . 1 
24 . 1 
11 . ) 

372**' 
40 
492 

39 . 3 
,.1 . 8 
22 . 3 

72. 9 
70. 2 
0. 9 

21. 0 
10 . 5 

4.1 \.,J 
N 
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Table III 
Yield of Forage* Under Different Clipping Treatments 

For Each Variety by Crops 
l 

Crop and Tot, for . Tot . for . Grain in 
Terminal Seasonal Clipp ing Dates dry wt , green wt . bu . per 
Clipp ins Nov . Dec . Feb . Mar . Apr . Apr . L!ay L.ay per acre per acre acre 
Dates 5 8 2!t ;o 14 25 9 31 
Soft wheat 

Curi·ell 
no clip 2 9 . 0 
Kar . JO 81 327 887 1295 4594 24. 7 
Apr. 14 104 312 991 824 2231 8513 1) . 5 
.All seas . 58 305 935 791 461 292 284Z 11113 

Fulcastcr 
no clip 30 . 7 
Mar . JO 102 304 769 1175 4085 25 . 0 
Apr . 14 105 280 847 739 1971 7471 12 . 7 
All seas . 100 274 824 739 475 306 2718 10763 

Clarkan 
no clip 33 .0 
Mar . 30 87 2.36 786 1109 3890 25 . J 

. Apr . 14 63 262 855 658 1838 6968 14 .5 
11 seas • 85 282 898 677 403 259 2604 10273 

.. ,awvale 
no clip JB . 5 
Mar . 30 51 191 728 970 3471 30 . 8 
Apr. 14 57 244 956 826 2083 7936 20 .7 
All seas . 50 179 779 790 484 335 2617 10413 

Hard wheat 
Terunarq 

no clip 34.l 
1.ar . 30 35 137 725 897 .3015 26 . 
Apr . 14 41 177 839 673 1730 6415 11 . 1 
All seas . J2 144 786 678 379 3l,4 2J6J 9007 

'vJ 

*Dry wt . corrected to 20~ moisture . +-
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Table III 
(continued) 

Crop and Seasonal Clippine Dates Tot .. f or .. Tot~. for-. -Gra in in 
Terminal Nov . Dec . Feb . Mar . Apr . .Apr . May P.'.,ay dry wt .. green wt . bu . per 
Clipping 5 8 24 30 14 25 9 31 per acre per acre acre 
Date s 
Hard wheat 
Blackhull 

no clip 30 . 7 
ru.ar . JO 47 262 890 1199 4129 25 . 2 
Apr . 14 70 288 840 739 1937 7201 12 . 7 
All seas . 35 220 77li- 703 416 304 2452 9502 

Cl1 eyer.,ne 
no clip .... .. 9 GO., 

Lar . JO 40 245 835 1120 3981 I 23.9 
Apr . 14 59 317 967 711 2054 7795 10. 3 
.All seas . 42 JOO 911 723 338 282 2596 10303 

'1.1urkoy 
no clip 2 6 . J 
I.le.r . JO 35 213 756 1004 )538 2J . 5 
Apr . 14 51 2it.5 849 758 190.J 7158 lL. 5 
All seas . 32 227 779 752 1.,27 367 2584 9847 

Chiefkan 
no clip 25 . 6 
Mar. 30 18 113 586 717 25lli- 21 .1 
Apr . 14 26 119 592 585 1 322 5044 10 . 8 
All seas . 18 132 683 

Ryc grass* 
617 402 276 2128 8398 

no clip 371 . 5 
Mar. JO 124 272 471 867 2910 J.i.05 ~0 
Apr . 14 160 )76 608 714 1S58 6884 492 . 0 
Al l seas . 135 308 381 681 667 752 1519 4443 181:,3 

\.,tJ 

°' *Ryegrass in pounds per acre. 
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Table III 
( continued} 

Crop and Seasonal Clipping Dates Tot-. for~ 'l"'ot • fo-r---:-- - -Grai n i n 
Terminal Iiov . Dec . Feb . Mar. Apr . Apr . May May dry wt-. green wt . bu . per 
Clipping 5 8 21,i. 30 14 25 9 31 per acre per acre acre 
Date s 
Rye 

Ab r uzzi 
no clip J6 . 5 
Mar . JO 28 .359 1007 1394 5696 20 . 7 
pr . 14 56 616 1078 526 2276 8949 9. 7 

All seas . 30 373 895 459 297 358 241 2 9850 
Common 

no clip 35 . 4 
!Sar . 30 36 1 99 818 1053 3920 19 . 6 
Apr . 14 58 316 1 026 674 2074 8281 6 . 3 

11 seas . .38 221 816 677 477 364 2593 10513 
Balbo 

no clip 33.l 
.Mar. JO 147 685 1251 2083 8096 12 ~4 
Apr. 1/.i. JOO 930 1395 359 2984 11865 1+. 4 
All seas . 179 749 1166 353 168 146 2761 11197 

Oats 
Win tole 

no clip 
56 247 472 

76. 3 
Mar . 30 775 2607 76 . 9 
Apr . 14 51 2.35 519 804 1609 6087 54.7 
All seas. 5 .3 29.3 605 899 769 543 :n62 · 12945 

Wint. Fulghum. 
no clip 

68 
69 . 6 

Ua r. JO 307 570 945 J 082 63 . 5 
\.pr. 11.: 86 31/+ 588 731 1719 6357 47-. 2 
' 11 s eas . 77 414 632 792 667 623 586 3791 15615 

\.,.) 
()). 
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Table III 
(continued ) 

Crop and Seasonal Clippin3 Dates Tot . for . Tot . for . Grain in 
Termi nal Nov . Dec • . Feb . Mar . Ap r. Apr . May 1'.1ay dry wt ., L-;reen wt .. bu . per 
Clipping 5 8 24 JO 14 25 9 .31 per a cre per a cre acre 
Dates 
Barley 

Tenkow 
no clip L.,5 . 3 
Mar . JO 54 77 500 990 1621 5998 b.5 .. 0 
pr. ll~ 54 84 485 973 815 2411 9606 21 . 9 

All seas . 51 75 483 957 855 338 232 2991 12450 
iach . Winter 

no clip 42 . 2 
Kar . JO 43 79 3J2 711 1165 4130 44 . 4 

pr . 14 47 68 406 712 1000 2233 8776 27 . 4 
Al l seas . 44 99 J80 771 1029 744 379 3446 14543 

\\ard 
no clip 41 .. l 
1.Ia r . JO 55 103 i.-70 1102 1730 5959 45 . 8 
Apr. 14 69 107 548 1180 997 2901 11228 31 . 
1\ ll seas . 55 105 502 1121 1077 609 338 3807 15714 

~.E . Beardl ess 
no clip 27 . 9 
Har . JO 41 78 413 1273 1805 6497 Jl .2 
Apr. 14 44 75 461 11J2 935 2647 lOJli.4 19 . 2 
Al l seas . 42 72 399 1105 105 3 511 333 3515 14329 

lvi.anchuria 
no clip J9 . 9 
.t.1ar . 30 47 67 376 791 1281 5007 42 .4 
Apr. 14 48 71 415 904 750 2188 9113 11 . 4 
All seas . 48 54 429 805 846 453 298 293.3 12640 

~ 
t--' 
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Table IV 
Yields of Grain and Forage* Made by Each Crop 

(Average of 2 years 19!t1- 44) 
Crop and Total ~forage ~Total f ora-ge Grain in 
Terminal dry wt . gr . wt . bushel s per 
Clipping per acre per acre acre 
Dates 1943 1944 Average 1943 1944 Average 194) 1944 Average 
Soft wheat 

no clip 
Mar . 30 
Apr . 14 
All seas. 

Hard wheat 
no clip 
[ar . JO 
pr . 14 

All seas . 
Rye grass 

no clip 
Mar. 30 
Apr . 14 
All seas . 

Barley 
no cl ip 
Mar . JO 
Apr . 14 
Al l seas . 

Oats 
no clip 
Mar . JO 
Apr . 14 
All seas . 

Rye 
no clip 

419 
1309 
1574 

402 
1322 
1722 

486 
1211 
4568 

810 
1873 
1579 

746 
16.31 
2666 

1138 
2031 
2695 

987 
1788 
2426 

867 
1858 
4443 

1520 
2475 
3339 

860 
1662 
3768 

778 
1670 
2134 

694 
1555 
2074 

676 
1534 
4505 

1165 
2174 
2459 

803 
1646 
3216 

1396 4009 
4465 7722 
5204 10640 

1468 
4396 
5453 

3435 
6722 
9411 

1689 2910 
4648 6884 

18095 18153 

37.33 5518 
8150 9813 
6516 13935 

2984 2844 
6433 6222 
9615 14280 

2702 
6093 
7922 

2451 
5554 
7432 

2299 
5766 

18124 

4630 
8981 

10225 

2914 
6327 

11947 

Mar . 30 1150 906 1028 4180 J542 3861 
\pr . 14 3551 1467 2509 13211 5819 9515 

7. 8 
6.6 
1 . 2 

8. 7 
6~8 
o.8 

899** 
940 
981 

16. 6 
11~3 
1 . 0 

15 . 5 
28 . 0 
14. 2 

23 . 6 
15 . 8 

0 . 1 

32 . 8 
26 . 5 
15.4 

29 . 1 
24 .1 
11 . 3 

372 
405 
492 

39 . 3 
41 . 8 
22 . 3 

72 . 9 
72 . 0 
50 . 9 

21 . 0 
10 . 5 
4 . 1 

20.3 
16. 5 

8 . J 

18 . 9 
15.4 

6 . 0 

635 
672 
736 

27 . 9 
26 . 5 
11 . 6 

44 . 2 
50 . 0 
32 . 5 

22 . 3 
lJ . l 
2.1 

All seas . )688 1553 2620 13222 6312 976Z 
• Dry weight corrected to 20% moisture . ** Ryegrass in pounds per acre . 

~ 
~ 
\.oJ 



!-± 

1:± :ttlt 
1+-R+ :nw-t -ttJ:_-t , m-1Hntttf WJ-H=1-m 

- -ffmtmrmrt: Lmu-µ+wr· HH .±t±:H''lli±ttt11tl±Utt±±±il±± ' ·' ~~~,~,: 1 t '.:.; 1 t+ re+ 
-ffl+l :++++++++-H-+++t H HfP+H : t · ; i , : ' H il ; .. ' ii ' lt 

iii: 

!±tt 
t:t 

·tw !tt±t=aw++P+ttt+Jtlfft..1 fmfflttl i.t-1:ffitfj:fA c t~1W;:l~-t ;i.fvc~TF ~ ra:~e JPrf ~dt li. o t1 . df ' 'ltiLtit: '.tft~Ttl:t+HI l:itttlwi, ttttttt~t . · t-mt=m;.w~1+t'.tttt-m++'tt-ml1~li ri ==~~~;r~ ,k.n ~ -o., -+-: :~rf,l~1nt. ,; rtht~M+. t1:JA ~ili:i;1tLaHttffiJWm+rnmil+l+m+;...t-r.r~ 
~:- & •m~ ['mt±itt:ttttiil±!: '"'f'-'~~ ~~ -• rU;j-~r-V ~.a., '-'ll"a:aa~Jl?":lrV1~.,r,•mu • +fttt~j~~ :~tf£1ilil±L4-i:L. ~ I,~ .J+A~,·l~Q~;g~~J:! 4 4_ ~~l--t!_tt-·i~cf~~-m=mmrnrm 

i--iH-f-H 

.J:1-+W =mf 
..... t--+ t-: -1 ij ·- lt..+i· ~-i 

tt+ttt .J' J-1- t , r 

~ttlJ:t-ii U:til:fit! . -j ' ' Jl ]Jllittt lttt±i-' : '" I ' I mmm+mm-H-m~m±~ f I ~t mti -I _ l±±fL ill_ iw~tttt+U=tt+!tttttUtltl±ttttti 

tt +++++++ i-1 tj: !:ti+ t 
-t-~_-t-+- r•l-H 

,tt, ,_ HiW-..mtim m 

.mtt_rn fut-~:. _tfflfflffiiffi 

ttt 

IW:l:t~1*tttHttf~f.' 't. 't[ml:ritt!1mlttt;-t~ fflfflffflimr1mw '' I ''·mt+_ r_ f r-:-_ ;tJ:t:t:t:j: Otffifffrtttt-J-+tr,ttjtm+rw 
! i j ' ' • .. ~mf1-:t~++®tt+m ' I ' t- m++t--r I T1 1-FR++t~ -r . ++tttrn-:r-rr ~ ++++@E_filg-1+J:J-t-l+l+H+w.-tt:mtl+++++t+++1 

t-t ±: 

.t~r1m;;:m: 
~~~~~~~ffll-tt~ b-4Effifii!Yffllifflfii-l~ ~ :fHffllffifilgffiffmlffl:mffif~~ 

Wlttnmmmt1HJUU!lUl~_[_Jt:r+t!t¥' ~, ---~. t! l#!ililtilhu&'!Jt Bifmtttit=nH mtta!t:trt H-

mrmnmmt4;·~•Htk.-mlmt~:·Lµ:trrnt 'J'.fo't:mt~tlF!nJijl4nit:m=d~\JqI H-HffiIDttl±l±±tH±± +fit 

+++++++-+++++++t+t++t+t++++++t~~~.++++-t++-H+-ttt-+-t-1-4-t+t+++t-... __ E ;rrn~l~1 , ·. ft 1,lllmti11 
,IJ ,,,, I, .mlLffl-rn a_.L ~CJL ~- _ .. t tEf 

l+tH-t-t+ ti : · H- .:'.LI:~ ~~;1--T ~1t:'.t'+'T1:ffi1-+JffIT-L71]':9-nrcl"l,."T'Tffff! IHBl2Hr' l''lditl-H 8$,. -~t .h=t+tt. . . -· Ltt-mf-lfH11Uh HJ::t!JJ:i-L _ _[__l__c_t ~ L,i:t±ll:t_ , , . . . . . _t±_l:tl±:l 
I 

mB 
+11-

-tt 

lllll!!UIUUl lllma~1-::i;f r1r ;:1111111 · · · 
+fl=d. g , , . ,-t-H .. , ttTt trT J , , _ _, + · . t-t m!mmm 

ITT-I+ 

mi:rnrnmH-fHHBJID£tJimmn~tJillillf;Hr•mtMlmmm1mtmmt:UmurmMt-mttootIOOIIUtttfflm.ttJ:t.tt t'.:i it 



Crop and 
Terminal 
Clipping 

Table V 
Yield of Grain and Forage Produced Under 

Different Clipping Treatments 
Average of 2 year.s 1943- 44 

Total forage dry wt • 
in pounds per acre* 

Total forage gr . wt . 
in pounds per acre 

Gra:in in bu . per 
acre 

Dates 1943 1944 Average 1943 1944 Average 1943 1944 Average 
Soft wheat 
Currell 

no clip 
Mar . 30 
Apr . 14 
All seas . 

Fulcaster 
no clip 
Mar . 30 
Apr . 14 
All seas. 

Clarkan 
no clip 
Mar . 30 
Apr . 14 
All seas . 

Ke.wvale 
no clip 
Mar . 30 
Apr . 14 
All seas . 

)76 1295 836 
1117 2231 1674 
144.3 2842 2127 

283 1175 729 
1022 1971 1496 
1324 2718 2021 

425 1109 767 
1185 1838 1511 
1461 2604 2032 

594 970 782 
1911 2083 1997 
2107 2617 2362 · 

1254 4594 2924 
3831 8513 6172 
4708 11113 7910 

876 4085 2480 
3418 7471 5444 
42)3 10763 7498 

1429 3890 2659 
4099 6968 5533 
4931 10273 7602 

2025 3471 2748 
6512 7936 7224 
6944 10413 8678 

* Dry weieht corrected to 20% moisture hay . 

7 . 2 29 . 0 
6. 2 24 . 7 
1 . 1 13 . 5 

5 ~2 30 . 7 
5~5 25 . 0 
1 . 0 12.7 

9. 2 33 . 0 
6. 9 25 . 3 
1. 6 14. 5 

9 .5 38.5 
7.7 J0 . 8 
1 . 0 20 . 7 

18 . l 
15. 4 
7. 3 

17 . 9 
15~2 

6 . 8 

21 . 1 
16 . 1 

8 . 0 

24 . 0 
19.2 
10.8 

.:
\Ji 



Table V 
(continued) 

Crop and Total forage dry wt.. ·· · ----irotal forage gr .• wt . 
Terminal in pounds per acre in pounds per acre 
Clipp ins 
Dates 12!tJ 12!!:!t Average 12~~ 12!±!t Average 
Hard wheat 

Tenmarq 
no clip 
Mar . 30 458 897 677 1628 3015 2321 
Apr . 14 1312 1730 2521 4539 6415 5477 
All seas . 1981 2363 2172 6t.,J 3 9007 7720 

Blaokhull 
no clip 
Mar . JO 512 1199 855 1722 4129 2925 
Apr . 14 1355 1937 1646 4414 7201 5807 
All seas. 1560 2452 2006 4965 9502 7233 

Cheyenne 
no clip 
Mar . 30 383 1120 751 1382 3981 2681 
Apr. 14 1195 2054 1624 4006 7795 5900 
All seas . 1554 2596 2075 4825 10303 7564 

Turkey 
no clip 
Mar . JO 341 1004 672 1088 3538 2313 
Apr . 14 1424 1903 1663 4624 7158 5891 
All seas . 1787 2584 2185 5590 9847 7718 

Chiefkan 
no clip 
Mar . JO 85 717 406 243 2514 1378 
Apr . 14 630 1322 976 2084 5044 3564 
All soas . 1111 2128 1619 3525 8398 5961 

Grain in bu. per 
acre 

12~2 1244 Average 

7. 4 34.1 19.2 
6 . ) 26 .• 9 16.6 
0. 4 11.1 5. 7 

11.6 30 . 7 21 .1 
7.9 25.2 16. 5 
0 . 6 12 .. 7 6. 6 

9. 7 28.9 19.3 
7. 9 23.9 15. 9 
1. 6 10 . 3 5. 9 

6.2 .26 . 3 16 . 2 
5.2 23 . 5 14 . 3 
0 . 6 11.5 6 . 0 

4.6 25;6 15.1 
5;5 21 . 1 13 ~3 
1 . 5 10 . 8 6 .1 

+:"" 

°' 
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Crop and 
Terminal 
Clipp ins 
Dates 
Rye 
Abruzzi 

no clip 
Mar. JO 
Apr . 14 
All seas . 

Common 
no clip 
Mar. 30 
Apr . 14 
All seas . 

Be.lbo 
no clip 
Mar . 30 
Apr . 14 
All seas . 

Total forage dry wt . 
in pounds per acre 

Table V 
(continued) 

Total forage gr . wt . 
in pounds per acre 

Grain in bu . per 
acr e 

121Ll~l~44 Average 1943 1944 Average 1943 1944 Average 

27 . 0 36.5 31.7 
1259 1394 1326 4699 5696 5197 16. J 20 . 7 18~5 
3530 2276 2903 13858 8949 11403 o.6 9. 7 5.1 
3866 2412 3139 14489 9850 12169 

24 ~5 35 . 4 29 . 9 
771 1053 912 2555 3920 3237 18 . 2 19 . 6 18 . 9 

2892 2074 2483 11264 8281 9772 1.2 6. J 3. 7 
3334 2593 .2963 11686 10513 11099 

19 . 3 JJ . l 26 .2 
1419 2083 1751 5286 8096 6692 13 . 0 12. i.. 12.7 
4230 2984 3607 14512 11865 13188 0. 4 4.4 2.4 
3863 2761 3312 13490 11197 12343 

.(:'
<'.XI. 
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Table V 
( continued) 

Crop and Total forage dry-wt~:---~ Total forage gr . wt . 
Terminal in pounds per acre in pounds per acre 
Clipping 

Grain in bu . per 
acre 

Dates 1943 1944 Average 1943 1944 Average 1943 124tt Average 
Barley 

Tenkow 
no clip 
Mar • .30 
Apr . 14 
All seas . 

l\.li ch • Vi int • 
no clip 
Mar . JO 
Apr . 14 
All seas . 

Ward 
no clip 
Mar . JO 
lpr . 14 
All seas . 

M. E . Beardless 
no clip 
Mar . JO 
Apr . 14 
All seas . 

Manchuria 
no clip 
Mar , JO 
Apr . 14 
All seas . 

462 1621 1441 
637 2411 1524 
440 2991 1715 

1109 1165 1137 
2738 2233 2485 
2382 .3446 2914 

1046 1730 1388 
2750 2901 2825 
2328 )807 3067 

914 1805 1359 
2706 2647 2676 
2289 3515 2902 

514 1281 897 
628 2188 1408 
460 2933 1696 

* Winter killed . 

2315 5998 4156 
J231 9606 6418 
2207 12450 7328 

4850 4130 4490 
11.385 8776 10080 

9590 14543 12067 

4462 5959 5210 
11113 11228 11170 
90111571412362 

4175 6497 5334 
11481 10344 10912 

9182 14329 11755 

2864 5007 3935 
3540 911.3 6326 
2590 12640 7615 

O* 
0 
0 

45 . 3 
45 .• 0 
21 . 9 

24.7 42 . 2 
27 . 6 44 . 4 
1. 9 27 . 4 

22.0 41 ~1 
20.2 45 . 8 
2.2 .31.5 

11.l 27.9 
8 ~8 31 . 2 
1 . 0 19 .2 

O* 
0 
0 

39. 9 
42 . 4 
11.4 

22 . 6 
22 .5 
10.9 

33 . 4 
.36.0 
14 . 6 

31,5 
33.0 
16 . 8 

19.5 
20.0 
10.1 

19. 9 
21 . 2 

5 .• 7 

Vi 
0 



Crop and 
Terminal 
Clipping 

Total forage dry wt . 
in pounds per acre 

Table V 
(continued) 

Total forage gr . wt . 
in pounds per acre 

Grain in bu . per 
acre 

Dates 1942 1941+ Average 1943 1944 Average 1943 1944 Average 
Oats 
Wintok 

no clip 
i.:ar . 30 
Apr . 14 
All seas . 

Wint . Fulghum 
no clip 
Mar . )0 
Apr . 14 
.All seas . 

Rye grass 
no clip 
Mar. 30 
Apr . 14 
All seas . 

764 775 769 
2132 1609 1870 
2638 3162 2900 

872 945 908 
1943 1719 1831 
2990 3791 3390 

486 867 676 
1211 1858 1534 
4568 4443 4505 

2633 2607 2620 
7886 6087 6986 
9122 12945 11033 

3347 3082 3214 
7525 6357 6941 

10793 15615 13204 

1689 2910 2299 
4648 6884 5766 

18095 18153 18124 

~egr ass in pouhds per acre . 

17 . 7 76 . J 
21~ . 4 76 . 9 
6. 4 54. 7 

22 . 5 69 . 6 
J8 . J 6) . 5 
19 .0 47 . 2 

899* 372 
940 .305 
981 492 

47 . 0 
50 . 6 
30 . 5 

46.0 
50 . 9 
33.1 

635 
672 
736 

V, ...., 
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'l' able \ ' I 
Test Weight (Pounds pe r Bushel} for t he Individual Crop 
VariGties under Diff erent Clipping Treatments - 1944 

Clipping I Soft Wheat Var i eties . Hard Wheat Varieties 
Period Currell Fulcaster Clarknn Kawval e 1'enmar Blnckhull Che enne Turke Chiefkan 

no cli 

MarcL. 30 

Ariril lL.r 

Clipping 
Period 

no p i nJJ' 

Marcll 30 

Apr·il l_lt 

Cl ipping 
Perigd 

no 

March J.O 

in,~ 

61 . 0 

G. 8 t:. ~ ,-
• 

.... • 2 . 1 

R:y:e Varieties 
Abruzzi Comm.on ~albo 

. 1 

8. 6 

. 6 

. 6 

l.} 

0.2 

Barley Varieties 

60. 0 

.• 

mm 

29 . l±_ 

26 . ,, 

i 
· Tenkov. 11ich . Vdnter . \'l ard, Mo • .l!. . Beardless Iiianchuria 

8 2 

. 6 8 . 6 

8 . 2 

. 1 5-4 • . 54 . 6 

!we grass 

19 . l 

18 . 7 

1 8 . 9 

Vi 
\.., 



r:,uality of Grain Produced under 
Different Treatments 1944 

54 

The test weight of all varieties in the non-clipped 

plots, with the exception of Ward and Michigan Winter barley , 

was higher than either of the clipping dates. These to 

varieties were heavier in the later clippings. Of the wheats, 

Clarkan (soft wheat) · a.nd Blackhull (hard wheat) produced the 

best quality of grain and higher test weight in all treat

ments . The April 14th treatment showed a slight increase of 

test weight in ryegrass. Of the rye varieties, Abruzzi and 

Common showed better quality of grain than Balbo. The test 

weight of the oat varieties was slightly reduced by clipping, 

but was less affected than most of the other crops. Because 

of an exceptional amount of straw the non-clipped plots of 

barley lodged rather severely . All of the barley varieties 

were higher in test weight on the March 25th treatment with 

the exception of Viard and Michigan Winter. 

Type of Growth Study of the Small Grains 
and Ryegrass 

Little information is available on the type of growth 

made by varieties of each of the small grain crops, and the 

effect of clipfing on winter hardiness . Some farmers con

tend that the erect growing plants furnish more forage and 

can more easily be grazed by liv estock but are less winter 

hardy. Cross65 in Oklahoma states that the more prostrate 

65c . B. Cross . Unpublished Data on the Type of Growth 
of Small Grains . Oklahoma A. and M. College , Stillwater, 
1933-35. 
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wheat varieties had a hisher percent survival than the erect 

grm1Jine varieties during the fall and winter of 1934-35 . I t 

has been found that growth habit may be chan ed by moving 

a plant from one regi on to another . Dodson66 reports that 

rye from the Uorth , when planted in Louisiana in the fal l , 

vill spread close to the ground , the leaves l ying too flat 

to afford grazing , vhile rye from the South stands more erect 

and furnishes excellent grazing all season for all classes 

of livestock . 

Jones67 of Oklahoma. in 1943 concluded that clipping had 

a tendency to produce a more prostrate growth and a higher 

percent survival in all the crops . The growth habit assum

ed by most varieties was erect in the early fall stage , 

semi- prostrate during the winter , and erect during the spring , 

as ell as durin0 the tillering period. Two oat varieties 

( '/inter Ful ghum and Lee ), and two barley varieties (Manchuria 

and Tenkow ) of the erect type showed heavy winter kill ing; 

however , Michigan Winter, Missour i Early Beardl ess, and Ward 

barleys of the erect type sho ed very little inter killing . 

Balbo and Abruzzi rye were approximately of the same growth 

type as Winter Fulghum and Lee , but no winter killing vms 

6~ -. R. Dodson . Forage Crops , Grasses , lfalfa , Clovers, 
etc . Louisiana Experiment Station Bulletin 72 , 2nd Series . 

67Melvin D. Jones . The elative Forage reduction of 
Twenty ~inter Small Grain Varieties and Italian Ryegrass 
(Loluim multiflorwn), and How Forage and Grain Yields are 
Affected by Dates of Clipping. Submitted to the Agronomy 
Depart nt, Oklahoma. A. & Colleee as part of Requirement 
for M. S . Degree , 1943. 
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observed . This is an indication that type of growth is not 

the only factor in survival of the winter small grains . How-

ever, hen varieties of the same crop are compared , there 

tends to be a h i her survival in the more prostrate types . 

Turkey wheat , iard barley, ~ intok oats , and Common rye were 

the most prostrate varieties of each crop in t his study, and 

less winter killing was observed . 

The writer observed practically the same t hing . However, 

the winter of 1943-44 was considerabl y milder than the pre-

vious year , and fortunate l y only one va riety winter kil led . 

This variety was Lee t:inte r Oots. 

Chemical Analyses of the 
Pasture Crops 

After each clipping an oven-dried sample of the material 

as analysed for water content, ash , f~t , fiber , protein , 

nitrogen- free - extract, and in some cases calcium and phos-

phorus (Tables VII , VIII , and I X) . 

In the early fall, h ile the crops were young and tender , 

a high protein , fat , nitrogen- free - extract , and low fiber con

tent wes found . As the sea son advanced and the crops .matured 

there was a decrease in protein , fat , nitroe on- free - extract, 

and an increase in fiber . The ash content varied throughout 

the season, but a slight incree se as noticeable as the crops 

matured . The percentage of calcium and phosphorus seemed to 

be considerably higher in t he spring than in the fall . 

After the freeze of March 29, 1944, a definite decrease 

in the percentage of ash, fat, protein, calcium., and phos -



57 

phorus, alone with an increa se in fiber occurred. Through

out the season, K.av~vale sof't wheat was high in protein per

centage . I.t was also high in fiber . J.i'ulcaster was high in 

f at and nitrogen- free - extract, while Clarkan led in the per 

centage of ash. Of the hard wheats, Tenm.arq was high in 

protein and fiber, C.hiefkan high in ash , fat, and nitrogen

free - extract . In the rye varieties, Common was high in pro 

tein and Balbo high in ash, fat, nitrogen- free - extra.ct, and 

fiber . Of the barley varieties, Tenkow y,as high in protein, 

and fiber, Michigan V, inter in fat, Tard in ash, and issouri 

Early Beardless in nitro e;en- free-extract . Of the oat varie

ties, Wintok wa s high in protein, fat, and lowest in fiber, 

but was surpassed by vinter Fulghum in ash and nitro en-free

extract . 

An average of all va rieties within the crop showed rye 

to be the outstanding crop as far as chemical analyses were 

concerned . Rye wa s high in protein, fat , calcium , and phos 

phorus, but was also high in fiber . Barley a s low in fiber, 

and oats was high in nitrogen- free-extract . Ryegrass com

pared very favorably with t he small grains, but wa s lowest 

in percentage of protein . 



Table VII 
Chemical Analysis Expressed in Percentage 

Missouri Early Beardless Barley 

l'ield Drz Basis 
Date H20 Ash Fat Fiber Protein N . F •= • 

Nov . 5 82 . 8 14 . 38 5. 85 11 . 64 28 . 10 40 . 00 
Dec . 8 80 . 9 15 . 66 5. 97 10 . 55 32 . 55 .35 . 24 
Feb . 24 75 . 0 lJ . 6.3 3 . 00 12 . 41 34 . 47 .36 . 58 
Mar . JO 76 . 9 9 . 46 4.49 16 . 40 27 . 27 42 . 42 
Apr. 14 81 . 4 ll . 8J 5.48 20 . 54 25 . 94 36 . 18 
Apr. 25 82 . l 18 . 09 4. 11 19 . 74 24 . 75 .3.3 . 20 
May 9 82 . 5 19 . 11 3. 57 17 . 44 29 . 56 J0 . 18 
[ay 31 ---- ----- ---- ----- ----- -----
Ave . 80 . 2 14 . 59 4. 64 15 . 53 28 . 95 36.26 

Tenkow Barley 

Nov . 5 83.7 lJ . 8.3 5. 77 12 . 13 35 . 04 .3.3 . 25 
Dec . 8 80 . 8 16 . 07 ; .17 12 . 75 31 . 70 .34 . 27 
Feb . 24 75 . 0 13 . 15 2. 87 15 .16 34 . 49 .34 . JO 

1lar . JO 77 . 9 9. 26 4 . 20 23.19 28 . 52 34.87 
Apr . 14 81 . 6 12 . 53 5. 26 20 . 69 27 . 01 34 . 49 
Apr . 25 BJ . J 20 . 10 J . 4J 20 . 41 26 . TJ 29 . 26 
ay 9 80 . 5 19 . 71 4 . 75 19 . 21 .30. 7.3 25 . 57 

May Jl ---- ----- ---- ----- ----- -----
Ave . 80.4 14 . 95 4. 49 17.65 J0 . 60 .32.29 

V, 
(Xl 



Tabl e VII 
( continued) . 

Manchuria Barley 

Field Dr ;y: Basis 
Date H2o Ash Fat Fi ber Protein N. F .E. 

Nov. 5 84 . 4 12 . 39 6 . 28 11 . 40 35 . 13 34 . 79 
Dec. 8 81.4 19 . 06 5. 60 10 . 81 Jl . 29 33 . 27 
Feb . 24 77 .6 14 . 09 .3 . 61 14 .09 33 . 02 35 . 24 
Mar. 30 78 . l 9 . 74 4.13 17 . 84 28 . 11 40 . 18 
Apr. 14 82 .2 11 . 85 5. 32 20 . 36 26 . 07 35 . 85 
Apr. 25 8) . 2 17 . 73 3. 05 20 . 88 24 . 63 J3 . 69 
!lay 9 81. J 19 . 62 4 . 10 19 . 73 29 . 70 26 . 79 
ay 31 ---- ----· ---- ----- ----- -----

Ave . 81 . 2 14 . 93 4. 58 16 . 44 29 . 71 34 . 26 

Ward Barley 

l~ov . 5 83 . 4 14 . 41 6 . 67 11.00 35 . 88 23 . 03 
Dec . 8 80 . 6 14 . 36 5. 99 11 . 38 32 . 94 .35 . 30 
Feb . 24 75 . 0 15 . 81 3.02 13 . 09 33 . 36 34 . 73 
Mar . 30 75 . 0 10 . 44 4. 34 16 . 92 29 . 57 .3s . 72 
Apr . 14 82 . 3 12 . 39 6 . 00 13 .63 26 . 05 41. 95 
Apr. 25 82 . 3 19 . 24 3. 91 18 . Jl 27 • .30 30 . 91 
May 9 83 . 5 23 . 10 4.71 17 . 99 28 . 64 25 . 88 
May Jl ---- ----- ---- ----- ----- -----
Ave . · 80 • .3 15 . 68 4 . 95 14 . 62 30 . 5.3 34 . 22 

"' '° 



Table VII 
(continued) 

ichigan Winter Barley 

Fie ld Drl Basis 
Date H20 Ash li'at Fiber 1irotein N. F.E . 

Nov . 5 84 . 0 14 . 30 5. 89 9 . 46 35 . 31 23 . 93 
Dec . 8 80 . 8 15 . 89 5. 66 11 . 08 32 . 15 35 . 59 
Feb . 24 75 .0 14 . 73 5. 10 13 . 39 32 . 18 34 . 61 
.Mar . JO 75 . 9 7. 76 J . 28 14 . 04 20 . 49 54 . 40 
Apr . 14 81 . J 11 . 71 6 . 10 19 . 82 25 . 17 37 . 24 
Apr . 25 82 . 6 16 . 68 5. 44 19 . 90 25 . 73 3.3 . 21 

ay 9 82 . 9 19 . 24 5. 27 19 . 56 27 . 92 28 . 00 
May .31 ---- ----- ---- ----- ----- -----
Ave . 80 . 4 14 . 33 5. 25 15 • .32 28 . 42 35 . 28 

llyegrass 

Nov . 5 ---- ----- ---- ----- ----- -----
Dec . 8 ?o .9 15 . 2.3 3. 72 9 . 87 26 . 52 44 .64 
Feb . 24 70 . 0 20 . 92 4. 82 14 . 90 31 .00 28 . )9 
Mar . JO 76 . 6 11 . 39 3. 05 13 . 42 21 . 56 50 . 54 
Apr . 14 80 . 7 13 . 60 5. 83 17 . 30 26 . 89 36 . 41 
Apr . 25 81 . '1 16 . 78 6 . 13 17 . 81 26.98 32 . 34 

ay 9 30 . 3 18 . 55 3. 74 17 . 94 23 . 43 34 . 02 
ay 31 79 . 9 15 . 70 4 . 00 23 . 00 18 . 40 )9 . 26 

Ave . 78 . 0 15 . 80 4 .47 16 . 32 24.97 37 .94 °' 0 



Table VII 
(continued) 

Nintok Oats 

Field Dri Basis 
Date H20 Ash Fat Fiber Protein N.F.E .. 

Nov . 5 ---- ----- ---- ----- ----- -----
Dec . 8 78 . 79 . 15.12 5 . 63 11 .19 .32 .. 95 .35 . 01 
Feb. 24 70 . 4 15.79 3. 50 ' 13.98 29 . 21 37 . 51 
Mar . JO 75 . 9 8 . 80 4 . 37 15 . 31 .31,. 04 40 ,.50 
Apr . 14 80 .2 10.72 5. 78 19.17 28 . 74 35.59 
Apr . 25 82 . 4 15.15 5.13 20.43 29 . 27 .30 1010 
May 9 80 . 7 17.78 3. 76 20.72 27.35 30 .35 

ay .31 ---- ----- ---- ----- ----- -----
Ave. 78 . l lJ . 89 4 . 70 16.80 29 . 76 34 . 811-

van ter Fulghum Oats 

Nov . 5 ---- ----- ----
____ ..,. 

----- -----
Dec. 8 80 . 4 14.65 4.94 11 . 82 J0 .. 82 37 .78 
Feb . 24 70 .4 14 . 94 4.53 14 .. 70 28.13 )7.69 
Mar . JO 74 . 6 7 . 78 3.24 14.78 22.62 51.57 
Apr . 14 80 . 4 1,3.28 5.42 16.72 J0 . 66 33.93 
Apr . 25 8.2 . 6 15.13 4 .69 21.05 27.97 Jl.14 

:ay 9 82 . 7 18 . 19 4 . 02 19 . 57 25.89 32.27 
y .31 79e9 15.70 4 . 00 2).00 18 . 40 39.26 

Ave . 78.7 14. 24 4 . 41 17.)8 26 • .36 37 .66 O'-
t-' 



Table VII 
(continued) 

Balbo Rye 

Field Dri Basis 
Date H20 Ash Fat Fiber Protein N.F.E. 

Nov . 5 ---- ----- ---- ----- ----- -----
Dec . 8 80 . 8 11 . 78 4.77 10.79 31 . 13 41 . 6.3 
Feb . 24 79.0 14.15 6.43 14.28 32.41 32.71 
ivlar . JO 78 .l 9.63 3.02 18 . ,36 21 . 77 47.21 
Apr. 14 81.J 16.25 6 . 14 17.09 ,31 . )8 29 . 10 
Apr. 25 82.3 17.96 5. 58 15 . 80 29 . 90 30 . 72 
May 9 82 • .3 17.96 3.96 27.70 32.95 29.30 

ay 31 ---- ------- ---- ----- ----- -----
Ave. 80 . 6 14.62 4.98 17 . 34 29 . 92 35.11 

.Abruzzi Rye 

Nov . 5 -·--- ----- ---- ----- ----- -----
Dec. 8 7s .2 12.97 5.80 9 . 53 .31 . 63 40.10 
Feb. 24 77.7 14.13 3.19 13.49 33.00 36.JJ 
Mar . JO 81.J 10 . 12 4.05 20.91 27.24 37.67 
Apr . 14 61.8 12 .12 6.20 19.57 28 . 60 33 .47 
Apr. 25 82.5 16.41 4.56 18.37 28.80 Jl . 84 
May 9 74.7 17.14 5.67 22.01 27.04 28 .10 

ay 31 ---- ----- ---- ----- ----- -----
Ave. 79 .4 lJ.82 4.91 17.31 29.39 34 .59 

°' l\) 



Table VII 
{continued) 

Oom.rnon Rye 

Fiel d Dri Basis 
Date H20 Ash Fat Fiber Protein N.F .E. 

Nov . 5 ---- ----- ---- ----- ----- -----
Dec . 8 76 . 5 11 . 54 5. 93 8 . 92 30.85 42.73 
Feb . 24 73 . 4 12. 45 4. 03 11 . 81 )4.06 37. 60 
:ar . JO 78 . 5 10 . 04 4 . 24 18 . 55 28.16 39 .03 

Apr. 14 80 . 7 1.3 . 29 5. 73 18 . 8J 30.94 31.33 
Apr . 25 81 . 5 17 . 94 4 . 15 20 . 30 28.42 29.14 
May 9 79 . 7 15 .48 5. 45 23 . 79 28 .45 26.79 
May 31 .., ___ ----- ---- ----- ----- -----
Ave . 78 . 4 13 . 46 4. 92 17.03 30.15 34.44 

Tenmarq V/heat 

Nov . 5 ---- ----- ---- ---·-- ----- -----
Dec . 8 74 . 3 14 . 63 5. 43 10 . 84 29.70 39 .39 
Feb . 24 73 . 0 15 . 67 2. 76 12 . 35 33.81 35.39 
Mar . 30 75 . 2 9 . 13 3. 54 16. 34 22 . 78 48.21 
Apr . 14 80 . 5 13 . 84 6 . 24 18 . 93 29.80 31.23 
Apr . 25 82 . 2 17 . 97 .4 . 18 18.89 27.81 31 .10 

:ay 9 74 . 5 22 . 23 J . 65 18.Jl 27 . 52 27.98 
ay .31 ---- ----- ---- ----- ----- -----

Ave . 76 . 2 15 . 58 4 . .30 1 5 . 94 28 . 57 35 .55 (j's 
\..v 



Table VII 
(continued) 

Chiefkan \'!heat 

Field Drr Basis 
Date 1:i2(J Ash Fat Fiber Protein N.F • .B~ 

Nov. 5 ---- ----- ---- ----- ----- -----
Dec. 8 73.0 14.82 4 . i~ 7 9.89 27.98 42.82 
Feb. 24 75.6 24.16 .3 .. 60 12.61 30 .09 29 . 56 
iJar . JO 76.6 11.54 li- .18 16 . 03 27.38 52 . 29 
Apr . 14 80 .J 15.55 4.71 18 .59 27.58 33.52 
Apr . 25 80 .7 20 .20 6.51 14. 31 27 . 27 .32 . 66 
1fay 9 80 . ) 19 . 60 3. 97 20 . 67 29 .13 26 . 62 
i.1ay Jl ---- ----- ---- ----- ----- -----
Ave . 77 . 8 17.65 4 .57 15.35 28.24 46.25 

Cheyenne Wheat 

Nov . 5 ---- ----- ---- ___ ..,. ... ----- -----
t,ec. 8 75.5 14.12 4 . 73 10.15 28 . 32 42.27 
Feb . 24 74 . 8 13.49 4.49 14.16 34.70 33.15 
Mar • .30 77 .1 10.77 3 . 87 17 .00 26.68 41 .67 
Apr . 14 no.7 14.72 5.01 18.Jl 27.91 34 . 07 
Apr. 25 82 .3 21.16 3.61 20.22 28.10 26 . 91 
.fay 9 30 .5 18.JO 4.64 18.11 30.25 26.62 

11ay Jl ---- ----- ---- ----- ----- -----
Ave. 7s.5 15 -4J 4.39 16 . 33 29.33 34.12 

°' .::-



Tab l e VII 
(continued) 

Tur key Vlheat 

Field Dri Basis 
Date HzO Ash It'at Fiber Protein 11. F • ..1.:1. 

Nov . 5 ---- ; ------ ---- ----- ----- -----
Dec . 8 73 .4 14.60 4 . 22 10.30 27 • .31 43.49 
Feb . 24 74 . 6 1.3 . 38 4 .06 14.)3 .32.56 35.h? 
Mar . 30 76 . 8 11 . 35 4 . 31 17 .06 26.82 40 .1+8 
Apr . 14 79 . 9 13 . 25 4 . 72 19 . )8 28.60 34.02 
Apr . 25 81. 4 17 .12 4 . 68 18 . 56 J0.29 29.29 
May 9 73 . 7 20 . 51 3. 56 18.64 27.96 29,.27 
.lay Jl --- - ----- ---- ----- ----- -----

Ave . 76 . 6 15.04 4.26 16 . 38 28.92 35 . 34 

Bl ackhull Wheat 

Nov . 5 ---- ----- ---·- ----- ----- -----
Dec . 8 75 . J 14 . 70 4 . 54 10. 54 28 . 16 42 . 12 
Feb . 24 74 . 0 12 . 50 4 .49 14 . 23 34 • .30 34 . 50 

1.:lar . 30 76 . JO 10 . 52 3. 87 18 . 0.3 28 . )5 39 . 26 
Apr . 14 80 . 0 13 . 70 5. 17 19 . 35 28 . 53 J J . 28 
.pr. 25 80 . ? 20 . 64 5. 06 17 . 54 27 .40 29 • .31 

1Iay 9 79 .7 17 . 84 J . 68 20 . 38 29 . 51 27 . 43 
ay 31 ---- ----- ---- ----- ----- -----

Ave . 77 . 7 14 . 98 4. 47 16 . 68 29 . 38 34 . 32 °' "' 



Table VII 
(continued) 

Fulcaster v:heat 

Fi eld Dri Basis 
Date H20 Ash Fat Fiber Protein ?J . F. E. 

Nov . 5 ---- ------ ---- ----- ----- -----
Dec . 8 75 .6 12 . 27 4. 35 11 . 78 25 . 03 46 . 59 
Feb . 24 74 . 2 9 . 45 4.,36 14 . 82 31 . 79 39 . 57 
Mar . JO 76 . 9 10 . 84 4. 64 17 . 53 27 . 79 39 . 19 
Apr . 14 80 . 7 12 . 71 6 . 17 19 . 52 29 . 95 31 . 69 
Apr . 25 81 . 4 17 . 34 6 . 22 19 . 80 29 . 86 26 . 70 
May 9 80 . J 18 . 87 3. 99 19 . 52 28 . )8 29 . 06 
~ay Jl ---- ----- --- -- ----- ----- -----

Ave . 78 . 2 13 . 58 4 . 96 17 . 16 28 . 80 35 . 47 

Currell \"/heat 

Nov . 5 ---- ----- ---- ----- ----- -----
Dec . 8 76 . 0 13 . 91 4. 55 11 . 49 26 . 26 43 . 7 
Feb . 24 74 . 4 15 . 80 4 . 40 14 . 51 31 . 48 JJ . 84 
Mar . 30 77 . 3 11 . 60 4 . 59 18 . 06 26 . 61 39 .19 
Apr . 14 80 . 5 14 . 35 5. 86 18 . 51 28 . 81 32 . 47 
Apr . 25 80 . 7 17 . 91 6 . 11 19 . 50 28 . 25 28 . 13 
May 9 78 . 9 20 . 86 3. 57 18 . 15 27 . 81 29 . 53 

ay Jl ---- ----- ---- ----- ----- -----
Ave . 78 , 0 15 . 74 4 . 85 16 . 70 28.20 34 . 49 °' °' 



Table VII 
(continued) 

Clarkan Wheat 

Field Dr i Basis 
Date H20 /1oh Fat Jfiber Protein N.F.E. 

Nov . 5 ---- ----- ---- ----- ----- -----
Dec. 8 74 .0 1.3 • .36 4.70 10 . 63 27 . 07 44 .26 
Feb. 24 ?5 . 2 16.00 6 .15 14 . 58 33 . 70 29 . 78 
Mar. JO 76 . 6 9 . 07 3. 03 15 . 69 22 .21 li9 . 97 
Apr. 14 80 ,7 14 . 40 5 . 02 19.15 28 . 80 .32 . 64 
Apr . 25 81 . J 20 . 98 4 . 88 19.58 27 . 66 26 . 87 

ay 9 81 .) 22.93 3 • .31 18.40 26 . 49 27 .65 
May 31 ---- ----- ---- ----- ____ .., -----
Ave. 78.2 16.12 4 . 52 16 • .34 27.66 35 . 20 

C 

Kawvale Wheat 

Nov. 5 
..,.. ___ ----- ---- ----- ----- -----

Dec. 8 75.3 15.77 4 . 86 11 . 35 27 . 76 40 . 55 
Feb . 24 74.2 14.68 4.1.3 13 • .34 33 .61 34 . 21 
Mar. 30 77.2 10.45 3 . 6.3 16 . 88 27 . 70 41 • .35 
Apr. 14 80.0 l)e9) 5. 34 21 . 10 28 .49 Jl . 12 
.Apr. 25 Bl . 4 16 . 49 4 . 90 19 . 27 Jl . 14 29 . 08 
May 9 79.3 16.16 3.71 21 . 06 29 . 89 29.18 
May 31 ---- ----- ---- ----- ----- -----
. .\ve. 77.9 14.58 4 . 4.3 17.17 29 . 77 34 . 25 

"' -...J 



Table VIII 
Chemical Analysis 

Ii..ixpressed ~in .i:>eroentage (Ave. for entire grovdng season - 1943-44) · I Freid. I Dry Basis 
Crop Il?O Ash l!'at Fiber Protein H. F . E . 

Soft wheat 

;,ulcaster 

Currell 

Clarkan 

Kawvale 

Hard wheat 

'l'enmar 

Cheyenne 

rnurke 

Blac.khull 

Rve 

Bal bo 

bruzzi 

Common 

. 2 

ric.o 

..-,8 . 2 

• 8 

6.6 
..... 
f ( • 

r!n . 6 

.J± 
;, r~ o . 

l 8 

1 

16.12 

14 . 58 

15 . 5B 

17 . 6 

14. 90 

l_b.:.62 

13 . 82 . 

13 . Li.6 

17. 16 28 .• 80 

4. 8 16.70 28.20 3_ 

l~ . 52 16. Jlt, 27 .. 66 }5.20 

4 . 4· 11 . 1 

t. . 30 15 . S'l± -r . 52_ 

!± . 28 • 

L. • . 16 . ') . 12 

b: -26 16 . JG 

16. 6G • ...., 8 J± . 32 

• 78 17 , 29 . 92 .11 

. 21 17 . 31 4_ .59 

• 5:2 O.l r.;: °' Ol 



Field 
Crop H20 

~ .ey 

Mich . Winter 80 .4 

I11anchuria 81 . 2 

Ward 80 . 3 

Tenkow 80 . 4 

Mo . E . Beardless 80 . 2 

Oats 

Wintok 78 . 1 

Winter Ful ghum 78 .7 

Rye grass 78 . 0 

Table VIll 
(continued) 

Ash Fat 

14 . 33 5.25 

14 . 93 4 . 58 

15 . 68 4 .95 

11 .. . 95 4 . 49 

14.59 4. 64 

13 . 89 4 . 70 

14 . 24 4 . 41 

15. 80 4 . 47 

Dry Basis 
Fiber Protein 

15.32 28 . 42 

16.44 29.71 

l li,. . 62 30.53 

17. 65 30 . 60 

15.53 28.95 

16 . 80 29.76 

17.38 26 . 36 

16 . 32 24 . 97 

-

IJ . F .E . 

35 . 28 

.34 . 26 

34 . 22 

32 .29...._ 

36 .2~_ 

34 . 8h 

37,66 

37.95 

°' '° 



Cron 

Soft wheat 

Hard wheat 

fue 

Barlev 

Oats 

R;ye'3rass 

Table IX 
Chemical Anal ysis of Each Crop 

Exoressed i n PercentaRe {Ave. of All Variet· 
.If ield Dry Basis 

fI?O Ash Fat F iber Protein 

78 .1 15.01 4 . 69 16 . 84 28 . 61 

77 . 4 15. 74 4 . 40 16 . 13 28 . 88 

79 . 5 13. 97 4 . 94 17 . 23 29 . 82 

80 . 5 14 . 90 4 . 78 15 . 91 29 . 64 

78 . 4 14.07 4 . 56 17.09 28 . 06 

78 . 0 12. 80 !± . !±'l 16 . J2 I 2L} . 97 

N.F .E. Ca . P. 

34 . 85 . 397 . :no 

35. 12 .)35 . 247 

34.71 . 561 . 317 

34. 46 . 475 . 229 

) 6 . 25 . 434 .264 

'J.7 . 94 . 533 .274 

* '11he Calcium and ?hosphorus contents are from Clarke.n Soft v;heat, Tenmarq Hard 
V,heat , Bal bo hye , Michigan ',\ inter Barley , V1 inte r l'"ul ghum Oats, and r ye 8rass 
respectively . 

~ 



71 

Deter ination of Palatability of !i nter 
Smal l Grains and Ryegrass by Actual 68 

Grazing Trials, rovember 20, 1943 to May 15, 1944 

Series 5400 was planted to the following 1, inter pasture 

crops October 12, 1943 for the p~rpose of making palatabili-

ty trials . The area was planted to green mung bans in the 

spring of 1943 . After the mung beans were harvested for 

seed the land was disked twice, harrov ed, drilled to the 

pasture crops and rolled with a cultipacker. 1he pasture 

crops ea.me up readily and .oade a very rapid growth. 

The Varieties and Planting Rate s ,ere 

Crop Variety Pl anting Rate (Per 
11/4 bu . 
2 1/2 bu . 
2 1/2 bu . 
1 1/2 bu . 
25 l bs . 

(I) 
>, 

;Z 

Rye 
Oats 
Barley 
Soft wheat 
Ryegrass 
Hard wheat 

>, 
Ol (D 

+:> M 
(d H 

0 co 
P4 

Balbo 
Winter Fulghum 
Mich i gan Winter 
Clarkan 

Tenma.rq 1 1/4 bu . 

P tstur ~ Plo ArrimRem,,nt 

+> a, +> a1 <1l aj 
(1) 

'° (1) >, ..c:: S.. .Q G) Cll Q) 
;i: ~ ~ >, +> M 

(I) ~ Qj J-1 rrj >, +> 0 (d 
J-1 p;j ct-i i:Q cd 0 ::.tl al 

.., tll 
Qj Ol 
(I:) aj 
.Q i:.. 
~ t.lD 

(1) 
'Cl >, 
J-1 p;j 
cd 

::.tl 

ere) 

+> 
Qj 
Q} 
.Q 
ii: 

+> 
~ 
0 

OJ 

'l'he field was planted in duplicate plots , each plot 

measuring approxima tely 48 feet by JOO feet . 

68ir1 ·• Staten . Palatability test of Winter Pasture 
Crops . Oklahoma Experiment Station l imeo gr aphed Circular 
115. 1944 . 
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An electric fence was con~tructed on the east and north 

encl and to divide the rep lications nto two s e aratc fi elds . 

The I ·airy ., epa tmcr1t .supplied hei ft-:r s and milk cows used in 

gr,,.z,in.:: (Figur e 7). Eac 1 cov, was clocked to actual time 

spent on each plot, as srown in Ta le X. 

Fall Grazing Record 

A L!. 1/2-inch rain occurred late in October. The month 

of November was warm and practically no rain occurred . Graz

ing fltarted Novenber 20th, using four two-year-old heifers 

( tv,o Holsteins, one Guernsey, one Jersey) and one Jersey cow. 

The forage at the time grazing started ·was not sufficient to 

support many animals. The animals spent more time on barley , 

probably because it Nas larger and more easily grazed. Rye 

was second except in the nouth repJ.ication. The cows moved 

from plot to plot very frequently. Tho am.cunt of forage 

seemingly was the cause for moving. No conclusions could be 

drawn from the fall grazing period because of the limited 

amount of forae;c . 

Spring Grazlng Recor d 

'rhe spring grazing · as conducted ver.. much like the fall 

grazing except mature Holstein and Guernsey cow~ were used . 

The clocking period did not start until a good growth of small 

grain hnd developed . The various crops did not develop at the 

sar:ie rate; therefore, some crops were ahead of others in a 

mount of forage. The rye was perhaps too far along , while 



73 

the ryegrass was slow in starting growth . The cows could 

not keep ahead of thE=l cro s. Hmwver , more time was spent 

on soft wheat followed by oats, hr wheat , barley, ryegrass, 

and rye. 

The c rops rank as follows in the fall grazing record: 

Fall 
-rank 

l. Barley 
2. Ryo 
3. Soft wheat 
4. Ryegrass 
5. Oats 
6. Hard wheat 

Spring 
Rank 
1. Soft wheat 
2. Oats 
3. Hard wheat 
4. Barley 
5. Ryegrass 
6. Rye 

Entire Grazing Period 
Rank 
l. Soft wheat 
2. Oats 
J. Barley 
4. iard wheat 
5. Ryegrass 
6. Rye 

Total for all cows 
915 minutes 
680 tt 

675 tt 

64l~ It 

610 " 
576 tt 

Tot 1 for all cows 
2678 minutes 
2125 " 
2025 " 
1777 " 
1371 " 
1063 " 

Total for all cows 
3353 minutes 
2735 " 
2692 " 
2601 " 
2015 " 
1743 " 

The cows showed a decided preference for barley, rye and 

soft wheat during the fall grazing period. The maturity fac

tor of the rye particularly caused a short grazing period in 

the spring. Earlier spring grazing of the rye perhaps would 

have shown a different picture. 

The cows, in the spring, showed a preference for the 

wheats, especially soft wheat, and oats, and did not select 



Figure 7. Dairy Cows Grazing 
on the Pasture Crops . 

7~ 



Table J.. 
Swnmary of Gr a zin5 Record- Fe ll and Sprin 

~-a .L.L vra z1n .;r - .N ove.moer ~u t.o .uecemoer ,:. • .L '34J 
R e Oats Barlev Hard wheat Rve grass Soft wheat Total Timi .e 

* No."0 No. No . No. ! No. .N o . Total 
Cow Tilni , T ime> Time Time:: Time Time s Time Times TiJ1€ Time:: Time Tim.es Time*** 

Bl ackt:?V 58 7 11.i. 11 16· 21 10c 26 36( 40 llt 1 9 8k.O 

Snot 107 25 234 k.l 26l L-9 101.i 29 6t 20 6:i: 1 5 840 

Guernse -; 109 2h. 162 h.O 22~ 56 191.i 47 6t 26 7l 13 840 

Jersev !l • 313 '30 115 38 12c L.O 62 28 9' 36 12E 21 840 

Jersey c. 93 14 65 26 23~ JLL. 9, 31 5' 23 29S 27 840 

TOTAL 680 100 610 156 91' 210 576 161 6 1.d 145 675 95 4200 

Spring Grazing - April 7 to May 15, 1944 

Bluckey I 211 

Whitey I 181 

Guernse 

Jersey Cl. 100 

Jerse y HI. 210 

'I'OTAL I 106 
'fiotal 
Fall a nd 
Spring I l 74J I 197 l 27 35 I 415 I 2092.( 501 I 26011 497 I 2015 
Grazin 

.Minutes spent on each crop . "'"' Number of times cows 
***Total minutes cows were clocked {Actual gr a zing time) . 

2181 

16 

221 I 26781 212 1110 

366 I 33531 .307 115239 

changed to other crops . 
~ 
\J'I 
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the barley or r yegrass as often as the other crops . .ny 

times they woul d walk across these two crops and not do any 

grazing . 

For the entire spring and fall season the cows defin~te

l y grazed more on sort wheat , tallowed by oats , barley, hard 

wheat , ryegrass , and rye. Almost t wice as much time was 

spent on soft wheat as on rye during the entire season . 

Summary and Cone lusions 

The clipping experiment was designed to be continued 

over a period of years . The data presented in this paper 

represents only two ye~rs, therefore , no definite conclusions 

can be drawn . The data presented , howsver , s how t he foll ov ing: 

1 . Ryegrass produced the highest total forage yiel d , but 

most of the growth occurred in late spring. 

2 . Oats produced t he highest total yield of f orage of 

any of the small grains, folloved by rye, barley , soft wheat , 

and hard wheat . 

) . Barley produces a quick growth and high f'orage yi e l d 

early in the fall. 

4 . Ka.,i vale soft heat , 1I.1urkey hard wheat, Bal bo r;,~e , 

Winter ~ulghum oats , and V,ar d barley produced the highest 

forage yields of any varieties . 

5. The hi hes·t grain producers ere Michigan Winter 

barley , Vi ntok and Winter Fulghum oats, .. bruzzi rye, Black

hull hard wheat , and Kawvale soft wheat . 

6. tith the exception of oats, the grain yield of all 
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the small grains ~as slightly reuuced by clipping to rarch 

)0th . All small grain yields were reduc d by clipping to 

April 14th . 

7. The April 14th clippin gave the h i ghe st seed yield 

of rye 6rass . 

8 . In 1944 the test weight and general quality, of all 

varieties with the exception of barley was lo~ered by late 

clipp ing . 

9. Chemical analyses* show rye to be h i gher in protein , 

fat, calcium, and phosphorus but was also hieh in fiber . 

Barley was low in fiber and rye grass low in protein . The 

protein content of the crops tested ran as hiGh as .35 percent 

for barley, 31 percent for rye r·ass and oats , 3 3 percent f or 

rye and soft wheat, and 34 percent for har wheat in their 

early growth . 

10 . In the grazin6 triuls for the entire s0ason 19 ·3- 44, 

the cows 6r azed illOre hour·s on tile soft wheat fol l o ~ed by oats , 

barley, har d wheat , rycgrass , and ry . Durin° the all graz

ing season the cows spent more time on the barley . 

*Chemical analyses were made only i n 1944 . 
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