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THE AREA AND ITS PROBLEMS 

Beef-cattle production is the major industry in that part of the 
northern Great PIILins, embraced by eastern Montana, eastern Wyo
ming, western North Dakota, western South DakotlL, and northwest
ern Nebraska (fig. 1). In this area it is common practice to mise 
feeder cILttle and to lllILrket them fiS yen,rlings or as 2-year-olds. Grass 
is the primary asset and is depended on for most of the steer gain 
which is put on during the growing season (MILY to September). In 
recent years more attention has been giv-en to the use of native range 
for win tering cattle. 

The area as a whole has complLratively low precipitn,tion and rather 
extreme temperatures, making crop production very uncertain. Table 
1 shows the mOll thly mean tempemtures and precipitation during 
these e.l'.."periments (1933-36) and the averages for 1912-36 n,t the 
Ardftlore Field Stn,tion, Ardmore, S. Dak., where the experiments 
wer£(ionductecL. Although the station is located in the southern part 
of tl'ie northern Great Plains, the results are generaUy applicable to 
the ar:ea as a whole, with the possible exception of the extreme northern 
and norlihwestern portions. 

1 Su61;~itte(1 for publication February 4, 1038. 
2Ack)m.wled~mcnt is made to A. L. Baker, assistant nnilllul hushaudman, who '';us superintendent of 

the Ardmore Field Station, Ardmore, S. Duk., from NovcllllJer I, l!J:l2, to Janu1lry I, 1935, for his supervision
of the first part of these ""periments. 

1 
()75iiUO-:lS--'! 
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In dry-land farming crops which are not marketed direct as grain 
and roughuge are used largely for wintering steers und breeding herds. 
Since feed supplies are rather limited, it is important to carry the 
cattle through the winter on locally produced feeds, fed in such 
quantities us will prod uce slight winter gains in yotmger steers and 
maintenance in 2-yeaT-old or older steers. One of the foremost 
problems, therefore, is to winter steers satisfactorily, yet economically, 
and in such condition as will enable them to make the greatest use of 
grass the follo\ving summer. Another equally important problem 
is to determine the advisability of increasing the condition of steers 
elm-ing the grazing season, in ord er to prod uce slaugh tel' steers by 
the use of grain supplements rather than feeder steers by the use of 
native range only. 

Wintering experiments conducted at t.he Ardmore Field Station 
from 19~3 to 1928 ;1 and from 1928 to 1933 4 showed that steers could 
be wintered in the feed lot very sntisfactoril}T on such home-grown 
feeds as alfnlfa when fed alone or in combination \vith oat straw and 
siluge, on wheatgrnss alone, on SOl'go fodder alone, und on native 
range with very smull quantitics of supplemental feeds. 

Summer grazing e~"perimcnts 5 conducted at Ardmore from 1919 to 
1933 showed that more thnn 7 neres of lluthTe l'Ilnge was required for 
stecrs 1 ye:u old or more dm-ing the summer grazing senson. These 
experiments also showed that the vcgetntioll of the type in the pastures 
used cannot be injured by oYel'gnLzing without the steers suffering 
se\-ere losses in weight towfLrd the end of the gmzing season. Alter
11I1te grfLzing wus fotmd to be more sntisffLctory thfLn continuous 
gmzing when the SfLme TfLte of stocking was used. 
~ To throw further light on the problems of wintering and summer 
gl'fLzing of steers in the m'e!1, the experiments reported in this bulletin 
were c!Lrried OIl from 1933 to 1936, inclusive. 

EXPERIMENTAL PROCEDURE 

METH('l)S OF PEEDING 

In the ,,-intering c);"j)crimcnts, 1933-34 to 1935-36, groups of yeur
ling steers were feel t1S follows: 

Group 1. Cottonsl'"d cakl' (43 pl'rcent protein) and straw (about 35 percent 
oat and 65 perc{'nt bal'lpj' during thc first year, and about 85 percent oat and 
] 5 percent barll'Y during the last 2 years) in the feed Jot. 

Group 2. Cottollseed cake (43 percent protein) on the range and small quanti
ties of roughage wheu weather did not permit the use of range during the last 
2 vears. 

-Group 3. Chopped car corn on the range except for a RJ11all quantity of slll'lled 
eorn from March 3 to April 10 hI 1933-34; roughage fed sallle as group 2. 

Group 4. Hange with no grain supplement; roughage fed same as in groups 2 
and 3. (This group was added at the end of the first year.) 

'Vhen it wus necessary to supplement the mnge by the use of 
roughfLge, either in the form of straw or alfalfa huy, the same qUfLntity 
per steel' WfLS fed to groups 2,3, fLnd 4. 

3 BLACK, " ... , n., and ~!rATnEws, O. R. W'lNTEntNO STEEUS IN Till<: NORTH Clo:STHAL GIU:AT JlI.AINH SECTION. 
1::. S. l~ ,pt. A!!r. Tech. iJull. 1\)2, I·' I'P., iIIus. 1930. 

.. - - nnd l'\lfATIIEWS. O. It. COlII'AIU80N" Of" r"}o;}<;ns FOIt WINTEHINn STJ<:Jo:HS IN TIn: NOJtTllEltN GREAT 
PI.AINS. <T. H. Dept. "\~r. 'reeh. Bnll.Wr" 10 pp., ilIus. I!Kli. 

'--13AKF.R, A. l~., ('I.ARK, V. I., und 1\l"THJ<:WS, O. n. Jo:n'ECT or ])tn'Jo:ItENT ~IETItOI>S OF GRAZING 
ON XATI\OE VgGJo:TATION ANl) GAINS OJo' STI::EHS IN NOItTItEHN GIU:AT I'I.AIN~. U. Fi. DCIIt. Ag-r. 'l'ceh. BUll. 
547 IDllIl .. illus. ID~7. 
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In the grazing experiments conducted during the summers of 1934, 
1935, and 1936, the steers were fed as follows: 

Group 1. On native range and fed grain supplement throughout the grazing 
season. (Ground barley fed first year and ground wheat last 2 years.) 

Group 2. On native range and, after the first 56 days, fed same kinds of grain 
supplement as were fed to group 1. 

Group 3. On native range, grazed intensively and continuously. 
Group 4. On native range, grazed alternatively every 28 days. 

The roughage and grain used in these experiments were of good 
quality nnd were produced 10cn11y, mostly on the station farm. 

The nntive vegetation of the llorthern Great Plains includes a 
large number of species from widely sepamted families. It is domi
nated, however, by western wbeatgrnss (Agropyron smithii) , buffnlo 
gmss (Buchloe dactyloides), nncl blue gmma grass (Bouteloua gracilis). 6 

CATTLE USED AN)) METHODS OF HANDLING 

During each of the 3 years that the experiments were conducted 
good grade Hereford yearling steers, approximately 18 months of 
age when placed on the wintering eJ.-periments, were used. The 
same steers, except for a few representative ones which were in excess 
of the number required for the various pastures, were used in the 
summer grazing experiments subsequent to the winter feeding exp,~ri
ments. 

The steers were branded with individual numbers and were weie-hed 
individun,lly on 3 consecutive days at the beginning and at the~end 
of the eJ.-periments, and at 28-day intervals. The average of each 
of these consecutive 3-day weighings constituted the initial and final 
weights. The steers were divided into groups as nearly equal ns 
possible for wintering and grazing e).."-periments. For the summer 
grazing studies, the animals were so selected that approximately the 
same number from each of the ,,,inter groups were included in ench 
'group. Group 4, howe,Ter, included twice as many steers as wert' 
used in each of the other groups because the area grazed was twice 
that used by groups 1, 2, und 3.' The rate of stocking for each pnsture 
was approximately one steer to 10 acres. 

The wintering experiments were begun each year in the first half 
of December and ended about :May 1. The summer grazing experi
ments were begun each year on Nlay 15 and ended about the middle 
of Sept('mber. Between the end of the '''intering experiments and 
the beginning of the summer grazing experiments, the steers were 
hn,ndled on a reserve pasture without supplemental feeds. At the 
end of the summer grazing experiments, the steers in groups 1 and 2, 
fed supplements on the range, were graded as slaughter steers, ttDd 
those in groups 3 nnd 4, handled on the native range without supple
ment, as feeders. The steers from nlliots were marketed at Omahn, 
Nebr., during the first 2 years and at Denver, Colo., the third year. 

SnIt and wn,ter were available to the steers at !Lll times. The 
animals wintered on the range had nccess to shelter, n portion of the 
shed occupied by the group 1 steers, kept in the feed lot, being used. 

'BLACK, W. II., H.u;:,;n, A. 1,., ('L.\Itll. ".1., lIud iI'L\TIU;WS, o. R. See footnote 5, 

" 
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EXPERIMENTAL RESULTS 900 

I I 
1933-34 EXPERIMENTS 

I I 
jWINTER RATIONS AND GAINS ! 
Ien , 

, 

The results of the first Cl 
z 
::> 

Iyear's experiment comparing Cl 
CJ..

wintering of steers on the ...... 850 
enrange with supplements of a: 
IIIcottonseed cake (group 2) III 

IV 
I ~r--and of chopped ear corn (/l //

// 
/;"/ //(group 3) with wintering in ~ 

'- " 2://'/the dry lot on oat and barley I
:x: K ~ '" aUf?- /

straw and cottonseed cake C> \ "etv ,\. ,~. " 
(group 1) are summarized in ~ 800 

. 
, 

, 

table 2. The average win , 'p:3, 'oil 
ter steer weights by 28-day '~p, 
periods, shown graphically in 
figure 2, varied considerably 
in ell,ch group. The weights 
of group 1 fluctuated less, 
however, than those of the 750 . h h "U 1ST 20· 30 4TH 5TH 
steers In t €lot ertwogroups. 28-DAY PERIODS 

In the two groups of steers FIGURE 2.-Average weights o( stcers by 28-day periods, 
on ranO'e a daily supplement winter 00933-34. (Group I, fed cottonseed cake and stmw 

b' d f tt d in dry lot; group 2, (cd cottonseed cake on mnge; group 3,of 0.70 poun 0 CO onsee fed chopped enr corn on runge.) 

cake per steer was equally as 

satisfactory as nearly twice that quantity of chopped ear corn so far 

as gains and feed costs were concerned. 


TABLE 2.-'Winter gains, feed consumption, and cost of feed for steers, Dec. 12, 1933, 
to May 1,1934 (140 daYIi) 

Group I, fed Group 2, fed Group 3, fed13.86 pounds 0.70 pound 1.33 poundsdaily of strawItem daily o( cotton- daily ofand 0.98 pound seed cake ou chopped ear of cottonseed range I corn on range ~cuke in feed lot 

Steers ________________ . _____ ._ ,________ . ______number__ 
14 14 15 

Average initial weighL __________ . ____________Ilounds __ 8')0) 81Z 818Average final weighL ____________________________do___ _ 852 835 834 

30 16Average gain ______________ •______ •________dO ____I======I,=====,I======23 

A verage quantity of feeds per steer: Straw ____________••••_______________ .. ______do.. __ 1,870 ________________________________ 
Cottonseed cake _____________________________do____ 137 83 ________________
Corn________________________________________do_______________ .___ ______ _________ 157 
Salt_________________________________________do____ 11 9 P. 

Vulue oHeed per steer __________ . _____________dollars__ 10.45 1.25 1. 48Value of range per steer ____ ,, ___ "- _______________do___________________ _ 4.62 4.62 
1---------1--------1---------

Total value of feed (mnge and supplement),
dollars __ 10.45 5.8; 6.10 

I Supplement fed 118 days. 
• Supplement fed 118 duys. Quantity of corll reported on shelled basis; small quantity of shelled corn fed 

from Mar. 3 to Apr. 10. 
3 At the following prices: Range, $0.033 per head dllily; corn, $0.893 per 100 pounds; straw, $9 per ton; 

cottoIlS')ed cake, $28 per ton; and salt, $20 per ton. 
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Although neither of the range groups made as large winter gains 

per steer as did group 1, fed nearly 14 pounds of st.raw and about 

1 pound of cottonseed cake in dry lot, yet the average gains per steer 

~ all groups were sufficient. There was no significant difference 7 


ill cost of feed between the two range groups, but between the range 

groups and the group handled in the dry lot there was a very marked 

difference in the winter feed bill-$4.46 per steer-in favor of wintering 

on the range. 

SUMMER UATIONS AND GAINS 

The results of the first year's expcriment comparing various methods 

of summer grazing of steers 011 the range are summarized in table 3. 


The average summer steer
1,200 ,-----y---,----,-.--..,.----, 
weights by 28-day periods 
are presented graphically in 
figure 3. The figure shows t

1,1501---1---+---+---1-/7--1 that for the first 56 days the 
three groups on grass alone 
(groups 2, 3, and 4) made 
practically the same gains. 
After this period, however, 
groups 3 and 4 either lost 
weight or made small gains, 
whereas group 2, which was 
then given a barley supple
mcnt, continued to make 
good gains. Group 1, re
ceivi11g barley supplement 
throughou t the experimen t, 
gained mol' e consistently 
than the other groups itl 
spite of the clecrease in 
weight during the fourth 
period. 

The group 1 steers aver
aged more than 70 pounds 
greater gains per steer than 
did those of group 2. How

8500 ST ever, the cost of feed andJ=:------iI7-;:---*2""O--,;3;.;:o;----;,4:;:;TH:;----;'5TH 

28-DAY PERIODS grazing for the form er 
FIGURE 3.-Avcragc weights oC steers b~' 28·dny pcriods, SUIll- group was only about two

mer of 193·1. (Group I, on range and fcd ~rain during "xpcri-

Illent; group 2, on range ami fed grain aftcr tirgt 56 days on thirds that of the latter. 

grass; group 3, on runge only, continuously grnzcd; group 4, Th 
on mnge only, alternately grazed.) e two groups on range 

,,·"ith no supplement made 
decidedly less gain than the barley-fed groups. However, the group on 
the nlternately grazed range made nearly twice as much gain per steer 
as diet the group on the continuously grazed range and n t practically the 
same cost. The cost of carrying groups 3 and 4 through the summer 
was less than one-third that of group 1. 

, 'I'he slntisticaillnalyses of the cluta in this bulletin werc made according to the following: FISHEll, R. A. 
STATISTIC.l.LMETUOD~ FOllRE~EARCU WORKEllS. Ed. 5, rc\". und cnl., 319 pp., iIIus. Edinburgh and London,
1934. 

http:bill-$4.46
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TABLE B.-Results of summer grazing experiments, }.tay 15 to Sept. 14-, 1934
(122 days) 


Group 1, on Group 2, on 
range llnd fed rnnge 122 days Group 3, on Group 4, 

range con· 9.5i pounds ami fed 0.80 on range 
dnilyof pounds daily

Item tinnonsly alternately
grazed for grazed for barley for of burley after 122 days 122 days 

_________________1 122 days first 50 days 
I i

Steers_________________________ -- ___number__I 
i I 161 81 	 16 , 

Average initial weight. ____________ .pollnds . .1 858 808 852_-I.,·erage final wei.gbt ___________________ dO ____ 1 	 853
1,115 1 1,094 035 1,010A yerage gam ___________________ .do ___ - r 

2\)7 I 22f> 
1 
i 83 I

1 
157 

Average quantity of feed per sleer (exclusive, II 

of:8~~f~::!:Sult._______________________________ _____________________ . ___ do....i 1,1689.6 164.2, 1----------;;.-8-- -----------5-.-3do____ 	 u

1

Value of feed (exclusive of runge) per steer 1'====="=====,' 

dollllrs__ 11. 08 6.13 0.07 0.05


Yalue of range persteer________________ dO ____ . ·1.03 4.03 4.03 4.03 

Total value ,------ _______________do____ j 15.16 10.20 4.10 4.08 


Sales weight per sleer_______________pounds. -I 1,03i 1,010 Sil 918 
SlIles price per 100 pounds__________ .dollnrs__ 6.00 6.00 5.00 5.33 

Sal'¥l,-alueperst.eer ___ ....____________do... _ 62.22 60.60 43.55 48.92 

Shrinkage per steer. ... ___ .. ________ percent__ 10.2 7.71 6.8 9.0 

Dressing percentllge (hot and sules weight) ___ 00.5 59.9 __________ ._ .. ' .. __________ __ 

Grude scores at close of experiment: 3 

j' 

i 


~l!~~r~~:~::::::::-:::::::::::::::::::::1--------~nn' ---------~f~rl::::: :::~~~~~:. :::::::::;~:~ 
1 1 sleer died on June 2; dlltll not used. 

, At lhe following prices: Hange, $0.033 per head dllily; hnde)', $0.9,1 per 100 pounds; nnd Sllit, $20 per lon. 

l 9O.00-80.01=Cboice grnde; 8O.00-70.01=Good grad"; iO.OD-OO.OI=Medium grade. 


193·(-35 EXPERIMENTS 
I i 

WINTER RATIONS _-I.ND GAINS 	
8°°1 

I ! 
I 
iIIThe results of the second , 

~ 	 :year's e:h.,])eriment compar en t ! 
Cling the wintering of steers iz 

on the range with supple :::J ! I !o 
ments of cottonseed cnke a. 

I 	 ! ~ 
(group 2) and chopped ear 
corn (group 3) and 110 grain 
supplement (group 4) with 
wintering in the dry lot on 
straw and cottonseed cake 
(groupI) are SUlllllll1rized in 
table 4. The aVOl'tlge win
ter steel' weights by 28-day 
periods tLre show11 graphi
cally in figure 4. Allgl'oups 
made slight gil,ins during 
the winter period, tlnd al
though the steel''> in dry lot 
made the gl'etttest gain, it 
wasnot significantlygreater 
than the gains of the other 
groups. Steers wintered in 
dry lot made more conSIS FIGURE -I.-Average steer weights by 2S-day periods, winter of 
tent increases than did the 	 1934-35. (Group 1, fed cottonseed cake and straw in dry lol; 

grollp 2, fcd cottonseed cake on range; group 3, fed choppedrange-wintered steers. cur cOrn on range; group 4, fed no grain supplement on range.) 
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TABLE 4.-1Vintcr gains, feed consumption, and cost of feed for steers, Dec. 11, 1934, 
to Apr. 30, 1935 (140 days) 

Group 1, fed Group 2, fed Group 3, fed13.46 pounds 0.83 pound 1.75 pounds Group 4. ondaily of straw dnilyof daily of range with Item and 0.96 pound cottonseed chopped car no grain ot cottonseed cake on corn on supplementcake in feed range rangelot 

steers______________________________numher__ 15 15 15�====;;;'1~4:I===~~I===~=I=='-""'=~ 
Average Initial weight. _____________pounds.. 689 695 6114 695Average final weighL_________________do___ . 746 741 725 709 

AVeragega\n.._____________ • __ I====~5~7:1=====:::~I===~=I:ll 14__ ._._do·· 46 
Average quantity of feeds per steer: 

straw------ __________________ · ____ ·'d1o.. -,'I' 1,88,'145 110 
~-- . ~ - .. -- .. .. ---- *--- ---.Cottonseed cake ___________________ 0 •• , 1 ll7 

~ 

~. -~-~-------COrIl______________________________ .do_. ,.1 ______ ••.• 
245 

--*-._-"'-----
----····2:iiSlllt.________________ .--------.---dO--.·1 JI.O 2.9 2.9 

10.7 10.7 10.7Alfalfa hay- - ------------------ . ___do. =c-==..~--~.~--i=-I===~;,:!===~~:I=:::...:.===~
Value of feed per steer______________ .doIl8rs J 10.48 2.28 .00 
Value of range per steer ____ •__________.do.. ,'_. _.-..:....:..:..:, 4.62 4.62____ 4.62l.nl 

T~:~t)aJ~.~~_r_~e.~~_~r~~:~_~~gof~~~I~~~. _1~0:.c.4:.::8__'1____.::~--'-__~::::...;6.00 ___~ 6.35 4.71 

1 See text for expillnation of the inclusion or this Ceed. 
J At the following prices: Runge, $o.oaa per hend dllily; cottonseed cake, $28 per ton; corn, $0.803 per 100 

pounds; straw, $0 per t011; IIlfnlCII huy, $12 per ton; und suit, $20 per ton. 

1,100 The table shows that the 
feeding of a daily supplemen t 
of 0.83 pound of cottonseed/

1.050 cake resulted in greater gain\71 
/ and lower feed cost per steer 
/;, for the 140 days of feeding / It than did more than twice as :g 1.000 

z II ......" much chopped ear corn. At 
o 

I/~::J 1/ .. the beginning of this experi
e:. IF ment, some trouble was\J I.·,

.'1 
(/) 950 experienced in getting theIt" II!>a: 

I~ steers of group 2 to eat theUJ I~UJ q"O .4 
I- (j // cottonseed cake. After the 

// ~q9(/) 

animals were kept in a pen_i..,~- ~ 
~ 900 for 3 or 4 days and fed only' :'"I .. A'V a small quantity of straw and . L~ 

I 
I 

: 
• the cottonseed cake, they,I;,I .-' /q9 

850 became sufficiently hungry to 
UJ 
<.!) I " Y:/ consume the cottonseed cakel/'</ (j 

a: ration, and no further trouble 
UJ 

<f 

.l was experienced. ~ i 
800 Both groups 2 and 3 made 

greater gains than group 4, 
/~o fed no grain supplement, butIl 

~--75 
:(j 

... .,he gains of the last-men011' , tioned ~:."roup were satisfac
tory. However, the cost of

i I wintering this group was 
1ST 20 30 4TH 5TH eonsiderably less than that 

28-DAY PERIODS of the other two groups. 
,FIGURE 5.-Avcrugo steer weights hy 28-day periods, SUllllller A • th' th 

of 1935. (For dcscrilltion of groups, see legend of llgure a.) .tl.S ill e preVIOUS year, e 
steers in dry lot made the 

greatest gains but at a decidedly greater cost than the remaining 
three groups. 
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SUMMER HATIONS AND GAINS 

The results obtained from the seeond year of sunilller grazing are 
given in table 5. The average steer weights by 28-day periods are 
shown graphically in figure 5. During the second summer, all groups 
made consistent gains. The grain-fed groups did not make appre
ciably greater gains than those on range only, owing probably to the 
better grazing conditions during the summer of 1935. As shown by 
table 1, during the p"~ceding spring months the rainfall had been 
higher than average. 

TABLE 5.-Re.~ult.~ of summer graz£ng (~xperi1llents, Mo.!1 l/i to Sept. 18, 1935 
(126 days) 

~--~-.-~ -~-------1-------. i-------··-~"---

Group 1 on I Group 2,
range and fed on range 

11 

(lroup 3, on Group 4, 

d · and fed I range con· on range 
Item 0.00 poun S 9 20 pound. tinuously alternately

,,?~~~ ~(~r . daily of . J!l'azed 126 J!l'nzed 126 
1'16 days whent after days days 
- . Orst li6 days 

'1···----


Steers ______ ..______ ... _____ ... _......nllmber.. 17 I 
I 

S 
 16 

Average initial weiglrt. ..____ ... _ " pounos , 728 1 - 732 730 730 
Average final weight ________ ..... <10 .... 1,028 O!I!! . _1_,06_,0_1._. __1_,0_4:' 

Average gRin_...... __ ..... .do .. :l4J 311 2IJ8 260 
I==~=~,. 

A"crage quantity or feeds per sl(,,,r (,'xclus;,'(' or 
pns~ure): I

WheaL___ .......... __ •_____ ._ .. (10UII(IS"', 1,253 fJ44 ... ______.... . 


val:e8~t;;:~~-;:~~;~s;ve ();;"~t;,;e;-Il~~-S:'~:" . =~==7·=r.=1=~==5.=0=1====1=.9=1=====1.=4 

dollars .' 15.74 8.05 .02 .01,. Value of range per steer~ ___ . ....... rlo I 4.16 4.16 ·1..16 -1..16 


Total value , _______ .•_........ _....do. I 19.!1O 12,21 4.18 4. Ii 


Sales weigbt per steer ___________ •• _. __ PoundS.. llc.~==1,=00=.,=1 970 900 883
Sales price per 100 pounds.... _. _______dollars.. 8. 50 8. no 7.18 6.84 
SaI<:s:mluc per stecr ....__ .... _____ ......do..._ 85.76 82.4;; 64.62 60.39 
ShrmKage per stccr___ . __ ........... __ percenL. 5.61 7.0 12.45 II. 61 

Dressing percentage (hot and sales weight) ... _",' 56.63 57.18 
Grade scores at close of experiment: , Feeder___ •__" ___ . _________ •__.. __percent.. i 75.83 75.21 

72.14 75.00~:~~~~~~======::::=:==:::==:=====~~:-:. 76,43 I 75.42 --......... r:·::::::::: 

---_..- ..--.---------. 

1 1 steer diud; data no1, used. 
'At, the following prices: Range, $0 1133 per heao daily; Wh(,lIl. '1.~51wr IOI! l~lUI)(I~; SlIlt, $~'() per ton. 
, See footnote 3, table 3. 

There was decidedly less difference in total gains n,mong the four 
groups than in the previous year. As in the first year, group 1, fed 
the grain supplement for the entire period on range, made the greatest 
gains but at a cost exceeding half again that of group 2, fed the supple
ment only during the latter part of the period on range. Most 
significant were the gains of the cattle on range with no supplement. 
Their gains closely approached those of the cattle receiving grain 
supplements. Unlike the results of the former year, the cattle on the 
continuously grazed range made larger gains than those on the alter
nately grazed range. The costs of gains in these two groups were 
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practically the same and were little more than one-fifth as much as 
that of group 1. However, the replacing of wheat for barley resulted 
in an additional cost of 31 cents per 100 pounds of grain fed, and this 
fact partially e:-.."plains the high cost of summering group 1. 

1935-36 EXPERlMENTS 

WINTER RATIONS AND GAINS 

The results of the third year of the winter feeding e:-..-periment are 
summarized in table 6. The average steer weights by 28-day periods 

are shown in figure 6.750r----,----,----,,----,----,----, 
Temperatures during 
January and Febru
aryof this experiment 
were considerably

~ $\ lower than during 
the same months ofg f{... I " 

a. .\~./ .... J '\ 	 previous experiments
'- 70 0 roO~!'::"-+",,:t...--!---'\\-,-!-----1---I----I (table 1). In spite of ~ (j'!::' 	 ,II \, \ \ I 

/ I \, I: the fact that the ani:' -- ...LtJLtJ •• -- • _ • , • mals received extra
~I~\'-- .k-r\--~~: ~~ /# feed, all groups lost 
olJ.. ~ I"". c, '\""" I~ 	 weigh t cl uring the-.;:s, i 
I- uP ". ~, " {' latter part of the~ 	 (f~O '.........' •••••\ " {'/ 


period. The steersw 	 '. \ t
3: 6501----+---	 '. , win tered in dry lot 
LtJ 
(!) I : \~U 	 showed a slight loss 
<l: 
a:: 	 for the entire winter 
LtJ 
> 	 period. In the two 
<l: 	

I ! previous experimell.ts 
this group had gltined 
in weigllt. 

The differences in600~~~-~1~-~~-~~~ 
o 	 1ST 2D 3D 4TH STH 6TH average gains per 

28-DAY PERIODS. steer between groups
FJGn'E 6.-Average steer weights by 2S·dny perious, wlIlter of 1935-36.? d 3 f d tt 

(For dcseriptiou of groups, 'ce legend of tigure 4.) '" an ,e co on
seed cake and chop

ped ear 00l'll, respectively, on the range were essentially the same as 
dw-ing the 2 previous years. The steers receiving the cottonseed cake 
consistently gained sligh tly more, rangingfrolll 7 to 15 pounds per head, 
through the three experiments. Costs Df wintering were consistently 
greater in the case of the steers fed corn; however, for the last year the 
costs were essentially the same. 

As irL the 1934-35 experiment, group 4, fed no grain supplement on 
the l'Ullge, made less gain in weight and had a significantly smaller 
wintering cost than the groups fed either cottonseed cake or ear corn 
as supplements. 

In spite of the fact that the steers fed in dTy lot lost weight during 
the third winter, their feed cost wns as high ns in previous winters. 
The other groups, which made slight gains, were wintered at consider
ably less cost. 

http:experimell.ts
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TABLE 6.-Winter gains, feed consumption, and cost of feed for steers, Dec. 3, 1935, 
to Apr. 28, 1936 (147 days) 

Group 1, fed Group 2, fed Group 3, fed12.45 pounds Group 4, on0.96 pound 1.73 poundsdaily of straw range withItem daily of cot- daily ofand 0.96 pound no graintonseed cake chopped ear of cottonseed supplementon range corll on rangecake in feed lot 

Steers__ . ____________________ ._. ____number__ 12 11 11 11 

Average initial weighL _________ •___ pounds__ 685 685 685 684Average final weight. ___________________do____ 662 696 688 685 
Average gain or loss ______________do____ -23 11 

A.verage quantity of feed per steer:Straw _____________________________do____ J,830 35 
35 35Cottonseed cake ___________________do____ 141 141 . ____________ . _____________ 

Corn ______________________________do_____ .. _________ .. __ ______________ 254 _____________ _ 
SalL ______________________________do____ 5.9 1. 5 1. 5 1. 5 
Alfalfa hay________________________do_______ •__ ._. __ .__ 99 96 99 

Value of feed per steer ______________ .dollnrs _.1";;;;;;;;;';J";o';. 5;;;5';1====3.';0';'2'1'===3=. 0;;';4::1=====.;;;;77 
VnlueorrnngoTlersteeL __ •___________do____ _______ _______ 4.85 4.85 4.85 

1..8.1---.-80- ----5-.6-2 
10.55 7 

----~---- -----_._--'-------'---
I At the followin~ prices: Hunge. $0.033 l'cr henri dnily; straw, $a Tlcr ton; cottonseed cuke, $32 per ton; 

corn, $0.893 per JOO pounds; alfalfn hay. $12 pcr ton; nnd suIt, $20 per tOll. 

SUJlllllER UATIONS AND GAIKS 1,000 

The results of the third 
year of the summer grazing 

./
experimen t are summarized 950 

I V y
in table 7. The average !I 


Cl J ,/
summer steer weights by 

If) 

z
28-day periods are shown 6 900 

graphically in figme 7. ~ 
I 

If) v ......The gains made by the I VW , 1 •••.f.. ,yarious groups more nearly 
0:: 

~ 850 } ~:.v.,~· 
I 

Jl "'j... ..:lIpproached thoseofthefirst Q'/ ,'i ..... .'
If) 

year than of the second year. ~ 1 . '9 Io 
Again the group 1 steers I /t'0U 

I 
f0- .. '(jif
X 800made the greatest gains, <!> /'/tII' / Iif ~9followed by group 2, which ;;: 
W 

I,. /.~ogained almost 7 5 pounds less W _..... (j 
<!> 

~/'! I 
/,' 

Ibut which had a decidedly « 750 
wsmaller feed cost. Similar > , ,I' 

I« 

0:: 

ll~to the results of the frrst ! 
year, the group on the 700 

.' 

alternately grazed range 
made slightly larger gaim; 'LLthan the group on the con

1ST 2D 3D 4TH 5THtinuously grazed range, and 
28-DAY PERIODSthe cost of grazing was the 

FWCltE '.~A"crago steer weights by 28-day periods, summer of same. J936. (For description or groups, see legend or figure 3.) 
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TABLE 7.-Results of summer grazing experiments, Ma.y 15 to Sept. 18, 1936 (126 
days) 

Group 1 on Group 2, on I 
range and fed range and fed Group 3, ,?n Group 4, on 

Item 11.72 pounds 10:50 pounds range contrn· range alter
dally of wheat dally of wheat uously grazed nately grazed 
for 126 days after first 56 126 days I 126 days

days 

----------------1----- I------I-----!I- _. ----
Steers __ ..________ •_________ ..________numher ._ Ii 

1=======1======1======4======Average iuitial weight. _______________ pounds__ 707 
Average final weight _____________________do..._ 957 

1-------1---------Average galu _______________ .._____do.. __ 250 
1=======1======;=======:,=======

Average quantity of feeds per steer (exclusive of 
pasture):Wheat________________ . ___________ pounds __ 1,477salt_________________________________do ___ _ 5

1=======1======1=======1'=======
Value of feed (exclusive of pasture) per stoer 

dollars__ 18.51
Value of range per steer__________________do____ 4.16 

Total value , ______________________do.... I---2-2.-6-7+----·I-----II-----

Sales weight per steer . ____________ .. __ pouuds_ 915 845 799 797Sales price per 100 pounds_____________dollars__ 7.50 6.50 5.72 5.84Sales value per steer.____________________do.. __ 68.62 54.92 45.70 46.54Shrinkage per steer___________________ perceut__ 4.4 3.9 5.3 5.9 
Dressing percentage (hot Bud sales weight) ___ __ 55.61 58.43 
Grade scores at close of experiemont: 3Feeder_____________________ ..__________________ ._________ ______________ 77.50 76.04 

Slaughter__________________________________ 78.81 76.25 __________________________ _ 
Carcass ______________ .... __________________ 79.28 74.17 ____________ • _____________ _ 

I 1 steer died; data not used. 

, At the following prices: Range, $0.033 per head daily; wheat, $1.25 per 100 pounds; salt, $20 per ton. 

, See footnote 3, table 3. 


The cost of summering group 1 was the largest of any of the 3 years 
and more than five times that of either group 3 or 4. For this.year 

the feed costs of all the 
30 groups more nearly ap

/1 
proached those of the 
second year than of theUl 25 

o 	 / first year. 
:::> 
z 	 /~o 	 upi AVERAGE RESULTS/ a'-' 20Q. 	 / r;~ 

WINTER EXPERIMENTSen 
z 	 P~//,,/« 011/ 	 The average results"iCl 15 It:-- 'p of the winter feedinga: 
w 	 ///. ;"",'6fl'OU experiments are prew 
t-	 sented in table 8 anden 10 

,f; ,;",." 	 figure 8. They showw 	 .p. 4- ••-Cl 	 that steers wintered on<t 	 r;.ggl/••••••• 
a: / ", .... " 
w 5 , 	 the range and fed a 

...... ~ ...-.... 
~ 	 supplement of 0.78;: ..' ............ 
 pound of cottonseed~:.~:.. 

o 	 cake per head dailyo 	 1ST 2D 3D 4TH 5TH 6TH 
made si~nifican~ly28-DAY PERIODS 
greater wmter gaIns

FIGURE 8.-Avoragesteer gains for three experiments, winters of19'J3-34 
to 1935-36. (For description of groups, sec legend of figure 4.) than !iimilar steers win
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tered on the range and fed no grain supplement. Steers fed slightly 
more than 13 pounds of straw and approximately 1 pound of cotton
seed. cake per head daily, in the dry lot, gained only slightly less than 
the steers on the range fed cottonseed cake, and about one-third more 
than steers on the range fed a supplement of sligh t;ly more than 1;~ 
pounds of chopped ear corn. However, this differen.ce was not statis
tically significant. 

TABLE 8.--S'ummary of three winter feeding experiments, 193.'1-34 to 1935-36 
(142.3 days) I 

Group I, fed 
13.11 pounds Group 2, fed Group 3, fed Group 4, on 

daily ofstraw 0.78 pound 1.51 pounds range and fed 
Item 	 and 0.97 pound t~~~edf:~~ daily of corn no grain sup

of cottonseed an mnge on range plement ' 
cake in feed lot 

Steers______________________________number__ 40 40 41 26 

1=======1=======1=======1======
A,erage initial weight. ____________ .pounds_. 734 733 737 690 
Average final weight..________________ .do___ . 758 761 755 698 

I----------II---------I--------~--------
A,erage gain____________________ dO ____ =====24=1====2=8=1====1=8,1====,;8

I
_,\..erage quantit}- of feed per steer:Straw_____________________________do____ 1.863 13.4 9.3 14.6 

Cottonseed cake___________________do____ 138 112 
COrtL.____________________________do___________________.._____________ ------- ---2i:5- :::::::::::::: 
SalL____________________________ ._do____ 9,5 4.7 4.3 2.3 
Alfalfa hay______________________dolJars__ ________________ 31. 3 30,5 48.1 

Yalue of feed ,.er steer . ______________ dollars__ 10.49 1. 921 2.19 0.38 
Value of range persteer_________ . _______do____________. _____ ._ j===4.=70= ====4.=7=0'1====4=.7=4 

T~~~~)~~:_~!_~e_e_~_~~I:~~_~~~J~8fi;~_ 10.49 ! 6.62/ 6. 89 1 5.12 

---------------------------~---------
I Straw nnd hll)' were fed, when needed, to nil b'TOUPS in equal quantities; \-arintions were due to length of 

time of feeding. 
, Results obtemed only from 1934-35 and 1935-36. 

All groups kept; on the range averaged $4.28 per head lower in 
'wintering costs than the group kept in the dry lot. This difference is 
significant. 

There was essentially no difference in wintering costs between the 
groups fed supplements of cottonseed cake and corn. The wintering 
cost of the group fed no grain supplement on the range was $1 . .50 and 
$1.77 lower, respectiyely, than the wintering costs of the groups fed 
the supplements of cottonseed cake and corn, but the differences were 
not sta.tistically significant. 

~Ull!MER GRAZING EXPER1l\!ENT~ 

The average results of the three summer grazing eJ..'periments are 
shown in table 9. The average rate of steer gain throughout the 
summer grazing season is shown graphically in figure 9. 

Analysis of val'ian('e shows that there 'was a statistically significant 
difi'erence in avernge steer gains among all groups ...vith the exception of 
groups 3 and 4, handled on the runge without supplement. However, 
the steers in group 4, under the alternate system of grazing, averaged 
20 pounds more gain per steer than those in group 3, on the contin

http:differen.ce
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300 	
uously grazed range, but the 
variations in gain withinV 

these groups were great

250 	 / 
enough to prevont this differ

0 ence from h:ing significant.z 
en 	 1;:9~/::> 
0 Althongh the feed costs 
~ 200 were mn,terially higher for 
(/) ~ ,~~ " groups 1 and 2, receiving grainz ~ / If" 

~ o~ I uP"-'/ in addition to grass, yet the 

C> 	 r:,r., ~o,,·,

150 	 sales prices for these groups a: 
w 	 / t-.~"'/ 
w 	 / were increased $1.21 per 100,,- "iI." 
(/) 	 I ... 'P ':3 pOlmds oj' live weight over" , II 

//11! the prices for the strictly
C> 100 
w 

l- i .,> (j<t 	
I 

grass-fed cattle. There werea: 	 '/ 
w 	 I l 
> ~<~ 	 no significant differences/ ,,',," 	 1<t 

/ ".~~" among any of the groups in 
50 

shrinkage in transit, nor inr ,';I.: " 
slaughter and carcass grades ~~,:i' 
and dressing percentage beo o 1ST 20 3D 4TH 5TH tween the supplement-fed 

28-DAY PERIODS groups, nor m feeder grades 
FIGURE g.-Average steer gains for three experiments, SUtll~ between the two strictl:ymers oC 1034 to IO:lH. (For description of groups, seu 

legend of figure 3.) 	 range groups. 

TABLE 9.-Sllmmary of sWlnmcr grazing experiments, 1934 to 1936 (124-.7 days) 

Group I, on Group 2, on 
range and range and Group 3, on
fed 10.42 fed 0.66 Group 4, onrange conItem 	 range alterpounds pounds tinuously

oC grain pcr of grain per grazed 124.7 nately grnzed 
dllY for 124.7 dnyaller dnys 124.7 days 

days first 56 dnys 

Steers________________________________ number__ 21 

22 2·! 48 


Average initiul weight. 	 pounds_. 1=======1======1=======1,======_______________ 704 7.18 764Average final weight _____________________do__ __ 	 I, 0fJ0 760 
996 936 052 

1--------1---------·1--------1----------Average gain ___ .. -- _______________do____ 2<J6 
2.18 172 192 

Average quantity of feeds per steer (exclusive of 1=====1'=====1======1====== 
pasture):

Grain____________________________ pounds.. 1,200 
676Salt._ ------------------_____________ do___ _ 7.4 ----------3~2- -------------
6.5 2.9 

Yulue offeed (exclusive of range) per steer 	 1=====1=====1======1===== 
dollnrs __ 1.1. 11Value of range per steer __________________do __ .. 	 4.11 7.95 .03 .03 

·1.11 4.11 4.11 
Total value ________________________do____ 1------10

- . -22-1-----------1--------1'------- 
12.06 4.14 4.14 

Sliles weight per steer. ________________ ponnds__ 9S7 035 857 866 
Sales price per 100 pounds _____________doJJars__ 7.38 7.09 n.Ol 6.02 
Sales value pcr steer ---------____________do____ 72.84 66.29 51. 50 52.04 
Shrinkage per steer ---------__________ percent__ 6.9 6.1 8. ,I 0.0 
Dressing percentage (hot and sules weight) _____ 57.6 58.5 ___ ..________ 1 _____________ _ 

Gra~~~~~~~~~_t_:~~~~~_C_~~~~~:I~~~~~~ .._________ ______________ __________ ____ 73.•17 I 74.44 
Slanghter---_______________________________ 76.75 74.24 ______________ • ____________ _ 


Carcass __ --------------------- -------____ __ 74.36 71. 82 ---------. ---T~-==~---


I See footnote 3, tuble 3. 
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SUMMARY AND CONCLUSIONS 

Experiments were carried on at the Al'Clmnre Field Sta.tion, Ard
more, S. Dak., to compare results obtained from \',-intering steers on 
the range with supplements and in the dry lot, and to determine u,lso 
the comparative results from handling steers during the summer on 
native range with and without a grn,in supplement. These experi
ments began \,;1.th the willter of 1933-34 :tnd extended through 3 
successive years, ending with the summer grazing senSOll in September 
1936. Good grncle Hereford steers, approximately 1}~ years of age ll,t 
the beginning of the wintering experiments, were used each year. 

In the wintering experiments, olle group was fed cottonseed cake 
and stra,w in the ~dl'Y lot for eaeh of the 3 years. One group was 
carried on tbe Tange supplemented with cottonseed cl),ke und allother 
with chopped ear C01'Il, for the tbl'eo experiments. During the last 2 
years, all additiol1nl group was h3,udled on the range a,nd fed no grain 
supplement. 

The average winter feed cost for the three groups hn,ndlecl on the 
range wns 40 percent less tlutn tha.t for the group wintered in dry lot. 

'Within the rn,nge groups there was little differcnce in winter gains 
and feed costs betwc<:'11 groups 2 and 3, fed cottonseed cuke and corn, 
respectively, but the feed cost per steer for group 4, kept on the range 
and fed no grain supplement, wus $1.63 less thun the average for the 
other two range-wintered groups. 

It may, therefol"<:', be concluded that under such conditions us were 
experienced ut the Ardmore Field Station during these experiments 
and with the prices of feeds n.nd range lIsed hereill, cattle may be 
wintered on the range sn.tisfnctorily with compn.rntivcly smull quanti
ties of grain or roughnge ILnd significlLutly more economically than in 
the feed lot on a moderat.e ration of nntive roughnge and cottonseed 
meal. In yeal's of norml1.1 rn.inIall and Yegetatioll, if range such us is 
found at the station is reserved fOl' winter lise, the feeding of supple
ments to sLeers during the winter may be limited to the clu}Ts of 
extremely cold weather or when the vegetation is snow-covered. 

The groups of steers used ill the wintering experiments were used the 
following summer in grazing experiments. Gmin wus fed to two 
groups-throughout the grazing senson to oIll', and nfter the first 56 
days of the grazing season to the other. The other two groups were 
carried on the range without supplement., olle group usil}!; the range 
continuously, and the other grazing each half alternately every 28 
days. 

Under the range conditions prevailing during the years of these 
experiments and \..-ith uniform rate of stocking the summer grazing 
studies showed mther conclusively thn,t tbe gains of steers on native 
l'n.nge such us is found at the Ardmore Field StntioJl Cllll be materially 
increased by the feeding of a grain snpplement. They also showed 
that under the conditions of these pxperimf'nts and with the prices of 
feed and range used, the illcrensed cost of gnills due to the use of sup
plemental feed can be more thnn offset by the incrensed sales vulue 
of the steers us 3, result of more finish. Feedillg grn.ill to stpcrs on 
grass made it possible to develop feeders into acceptable slaughter 
cattle, whereas the steers on range only wen~ suitable for sale as 
feeders. 
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JOHN R. MOHLER, Chief, 

IRA N. GABRIELSON, Chief. 

HENRY G. KNIGHT, Chief. 

.1. W. T. DUVEL, Chief. 

O. E. REED, Chief. 

LEE A. STHONG, Chief. 

JAMES T. JARDINE, Chief. 

W. W. ALEXANDER, Administrator. 

'VALTER G. CAMPBELL, Chief. 

FERDINAND A. SILCOX, Chief. 

LumsE STANLEY, Chief. 

CLAIUBEL R. BARNETT, Lihraria1i. 

£. C. AUCHTEn, Chief. 

THOMAS H. MACDONALD, Chief. 

H. H. BENNETT, Chief. 

WILI.IS R. GREGG, Chicf. 


Thih bulletin ill u. contribution from 

nurea.na! Animallndnslry____ _ .lOHN R. MOHLER, Chief. 
.'lnimal Husbandry Dil!i.~ion_._ H. C. Me-PHEE, Princi7)(1/ Animal 

Hu.~IJ(/lldm(l7l, Chil'/. 
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