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THE AREA AND ITS PROBLEMS 

The winter feeding and muntlgement of female stock used as replace­
ments in breeding herds muinblined hI' the production of feeder steers 
represent an importllnt problem in the beef-cn.ttle industry of the 
northern Gren.t Plllins. . 

The aren includes nearly 130,000,000 Ilcres of land in ells tern }.IIon­
tanll, northeastern 'Yyoming, n.nd the western pllrts of North Dakota 
and South Dakotll. The arca comprises 2 percent of irrigated lund, 
12 of fMming, 12 of fnrming-g-rm'.ing, 13 of grazing-fol'llge, 54 of gruz­
ing, and 7 percent of nlltional forests. The avel'llge Ilnnual precipi­
tation vllries from 13 inches at Assinniboine in north-central 1\<10n­

,::::)tlll.1n. to ~ 7.6 inches at Dickinson in ~outhwestern North J?llkota. At 
.f.<";)l\11Ies CIty, }.IIont., where the experIments reported herem were con­
~ducted, the Ilveruge yearly precipitation during the period was 13.4 
c~inches. Becn.use of the dry summers, cold winters, and successiye 
.,:~crop fllilures, and the filet that there is n. large proportion of grazing 
: land Ilnd n. reln.tively smllll proportion of tillllble fllrm land, the area 
as best IldllPted for gruzing by liwstock. The production of winter 
"2feecl for emergency fiS welllls for regular winter use is of fundamental 
Importance to the cllttle industry ns a whole. 

1 Submitted for publication April 20, 1\138. 
, The experiments were planned and directed by"'. n. Black and J. R. Quesenberry, senior anhnal hus­

handmen, Animal HUSbandry Diyision. Burellu or AnirnnllncJustry, and ('. :\. Arnett (deceased), professor 
of animal husbandry, Montllno Agricultural ~~xperil11ent Station. 

Rt7i:l°-:lR 1 
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In the northern Great Plains heifers usually do well until the mid­
dle or end of December, or until the arrival of prolonged subzel'O tem­
peratures, but after that time large losses in weight are likely to result. 
The wintering of yearling heifers is often complicated by the fact 
that some stockmen make a practice of breeding them to ealve as 
2-vear-olds. The movement of cattle in and out of the feed lot in 
oreler to obtain a maximum use of native range, together with the 
use of an adequate quantity of hay 01' other roughage to carry the 
cattle safdy through the willter, constitutes a real problem on most 
I'Illlches. Native range represents the area's cheapest f~ed, but since 
droughts occur without warning every ton of hay saved is always 
good insurance for future needs. 

Roughages commonly fi.vailnblc for wintering purposes include west­
ern wheatgrass hay, alfalfa. hay, grain ha~T, and straw. In the past, 
'\-escern wheatgrnss constituted the prinCIpal source of roughage for 
cattle of all ages. This hay was cut OJ) upland sections during wet 
years and regularly on flooded creek-bottom meadows. :,;Iany of the 
lat.ter have been plowed and seeded to alfalfa in recent years with 
considel~.ule success, particularly when the fields were subirrigated or 
where irrigation water from gravity ditches was available. The yield 
of alfalfa hay per acre from lands of this type has been greater tha n 
that obtained from ' ....estern wheatgrass, bllt the relative feeding value 
of the two hays has been more or less controversial. 

SCOPE OF EXPERIMENTS 

The experiments reported in tbis hulletin were made to determine 
(1) the relative values of alfalfn, and western wheatgrass (bluestem) 
hays for wintering yearlin?" ~u:;fprs and (2) the influence of winter feeds 
and gains on subsequen* gains .)n grass. These experiments extended 
from the winter of If 26-27 through the summer grazing season of 
1929. 

The work was concucted at the rnited States Range Liyestock 
Experiment Station, fllrmerly the Fort Keogh Military Reservation, 
located at Mil~s City, \{ont., near the center of the northern Great 
Plains. The station comprises 56,300 acres, 46,915 of which are in n, 

triangle between the junction of the Tongue and Yellowstone Rivers 
find 9,385 acres on the north side of the Yellowstone RiYcr. Approxi­
rna tely 650 acres fire devoted to the produetion of irrigated alfalfa, 
700 acres to the production of dry-land crops, Ilnd the remainder is 
utilized as winter .and summer range for cnttle, sheep and horses. 

EXPERIMENTAL PROCEDURE 

HEIFEItS USE!) AN!) METHO!)S OF HANDLING 

The heifers used in these experiments were purebred IIpreford)'; 
raised at tIl(' station. They \\pre born on the range between April 10 
{mel June 1 each year. Part of the animals used in experiment 1 weI"(' 
wintered, as calves, on alfalfa bfiY find the remainder, also as calves, 
on alfalfa hay and corn silage. Heifers in experiments 2 and 3 were 
used, as ('akes, in an ('xperiment to deter'mine the effect, on winter 
gains and feed costs and on subsequent gains on grass, of feeding 
alfalfa hay nlone and in combina tion with cottonseed cake and corn 
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silage. The results of the last two e}..-periments with the calves ha,e 
been published.3 

The heifers were carried in a single group on fall runge each year 
until the arrival of severe cold weather and were then moved to head­
quarters, weighed, di,ided into two groups, and fed either alfalfa or 
western wheatgrass hay. In dividing the heifers into the two experi­
mental groups, care was observed to obtain uniformity of weight as 
well as uniformity of previous winter treatment. Group 1 recei,ed 
a full feed of alfalfa hay, and group 2 a iull feed of western whea tgrass 
hay each morning from a weighed load stored. in the end of the bunker. 
Daily hay weighings were not made. 

The initial and final weights of the heifers for the winter-feeding 
period were the average of 3 consecutive days' weights taken a t the 
beginning and close of the feeding period. The winter-feeding experi­
ments were be~un with the afternoon feeding on the second day of 
weighing. Welghts were taken between 10 and 11: 30 a. m. Inter­
mediate weights were taken at the close of each 28-day period through 
the feeding season. A single weighing at the end of the summer-range 
season marked the close of the experiment. 

During the winter season the heifers were quartered in corrals, each 
having a long open shed fncing south and east. Hay was fed in pole 
bunkers, parallel to and approximately 100 feet in front of the sheds. 
Salt and water were avnilable at all times. Water for both groups was 
supplied from a central concrete tank supplied by a flowing well and 
located at the paTtition fence. Tank heaters were used during ex­
tremely cold weather to insure a regulaT supply of water. 

WINTER FEEDS USED 

The alfalfa and western wheatgrass hays used in these feeding experi­
ments were produced under irrigation on the station farm. There was 
considerable variation in the qunlity of the two types of hay fed in a 
single year, as well ns in each kind fed from year to year. The two 
hays, on the whole, were more nenrly comparable in the last experi­
ment thn,n in the two previous VIes, both hays fed in 1929 being of 
poor qunlity. The wheatgrnss hny used in the first 2 yenrs wns of 
excellent quality, being superior to the nlfnlfa hay useel during the 
same experiments. 

The alfalfa llny vnried considern.bly throughout the e)..-periments in 
quantity of foreign material, such ns stubble rakings, which ranged 
from 10 to 40 percent. Its quality was also impaired because of 
blenching and a high percentage of stems to lea,es. 

The wheatgrass hay likewise contained from 10 to 40 percent of 
foreign material in the 3 years, but the foreign material consisted 
largely of sweetdover and sunflowers, which did not impnir the quality 
of this hay so mueh as did the stubble and foxtuil bnrley (Hordeum 
j-walwn L.) in the alfalfa hoy. 

fable 1 shows the average chemical analyses of the winter feeds 
used. 

3 BL..... CK, \\·.11 .. qt'E!'H:SBF..HHY, J. R. t find llAKt:H, A. L·. En'ECT OP IHFFEUl-:NT .In:THons 01-' WIXTERr:iG 
BEEI-' r..... LVES. I.... 'rill'; XOItTII ..:n.... (il~r;AT PI...... IS'~. ox WI~TEH GAlS'S AXU FEED COSTS ~\XD ON SCflSEOL'EST 
Smut .:n G'\I)1~. r. S. n~pt. Agr, 1'ecil. Bull. 529, It pp., i1111~. 1U:16. 
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TABLE 1.-Average chemical analyses of winter feeds used, 1927-29 

Nitro·CrudeFeed Waler Prolein gen.free Fattlher extract 

Pucwt Percent Pucent Percent Percent Pucent 
Alfalla hay........_.............._........ 4.65 7.30 13.59 :J8.1O 36. \l9 1.42 

WlJeatgrass hay......... __ ...•._._ .._____ • 3.91 8.12 6.69 40.36 39.22 3.54 


SUMMER RANGE 

Two-year-old heifers were placed in the different breeding groups 
about July 1 of each year, for a 6- to 7-week breeding season. The 
general practice was to graze the heifers and dry cows together, on 
a range apart from the cows with calves, from the close of the breeding 
senson until the close of the summer-grazing season. The rate of 
stocking on summer range varied from yenr to year with the numbers 
of available cattle, but in geneml all ranges were understocked and 
grazing conditions, insofar as available feed was concerned, were satis­
factor,]'. Grazing conditions were favomble in all years but were 
better in 1927 and 1929 than in 1928. A charge of 1 cent per head 
per day was made for grazing during the three experiments. 

WEATHER CONDITIONS DURING THE EXPERIMEN'rs 

Table 2 shows the average temperatures and precipitation at 1\1iles 
City during the winter-feeding and summer-gmzing experiments. 

TABLE 2.-lvIeleorological data I during the winter-feeding and summer-grazing 
eXIJerimenis at .MRes City, lvIont. 

WINTER·FEEDING EXPERIMENTS 

A "eruge temperature Totlll precipitation 

Month 

1927 1928 1929 1927 1928 1929 

o P. °P. o }t'. Inches Inchet [nchu
January__ ...................._......_____ 16.2 20.6 3.0 0.61 O.H 0.90

February__ .. ___.._. ___ . ___ . ___.._.•______ 20.7 24.1 8.8 .22 .38 .38March..._________.. ____..________..___ . __ 35.2 38.0 36.7 .23 .54 1.72 

Average or totlll. ____________..____ _ 24.0 27.6 16.2 1.06 1.36 3.00 

SUl\IMER·GHAZINO EXPEHillIENTS 

April ___ •_______________..____________..__ 43.0 44.7 2.37 0.43 0.7044.41May__________......___........._...._.... 
 52.0 62.2 53.3 4.74 .47 2.23 
Iune.....____.....__ .....____............_ 04.0 fJO.7 64.4 1. 72 2.83 2.94

July........._....__.._____...._..____.... 
 71.0 71.8 70.0 1.32 4.78 .70
August. ____..___ •____...._.._..____.. __ .. 68.7 68.8 75.8 2.54 .14 .28 
September___.._..............____ • __ ._.._ 58.4 58.4 55.4 1.80 .34 1.86

October____.._.._____.._..__ .........____ • 
 50.9 46.4 50.2 .33 1. 34 1.05 

Average or total ...__ ......__......_ 58.6 58.8 60.0 14.82 10.33 9.76 

I Data obtained from the statton of the U. S. We~ther Bureau at Miles City. 

RESULTS OF EXPERIMENTS 

EXPERIMENT 1 

On January 5, 1927, the heifers were brought to the feed lot at head­
quarters, weighed, and divided into two uniform groups. Winter 
feeding was then begun, one group receiving alfalfa hay and the other 
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western wheatgrass hay. The winter-feeding period was terminated 
on April 12, at the end of a 97-day feedjng period, and the heifers were 
placed on spring range. They were placed with the breeding herds 
on June 22, bulls were turned out on June 30 find July 1 and were 
removed ';,n August 20. The summer-ra.nge seasoIi was terminated 
on October 28, at the close of a 199-day period. 

The results of the first ",-inter-feeding and summer-gra~ing season 
(table 3) show that heifers in group 2, fed 19.5 pounds of wheatgrass 
hay per day, produced greater winter gains, slightly smaller summer 
gains, and greater total gains than heifers ",,-intered on 20.3 pounds of 
alfalfaluLY per day. There was no significant difference between the 
two groups in the total feed and range cost per head for the entire 
e:ll.-periment. However, there was a slight saving in favor of the use 
of wheatgrass hay, which may be attributable to the better quality of 
this feed. 

The difference in feed find range cost for similar gains, with prices 
of hay the same, dpes not show any significant advantage of wheat­
grass hay over alfalfa hay in this experiment. 

TABLE 3.-Summary of experiment 1, January ij to October 28,1927 

Group 2, red Gronp I, feel 19.5 pounds20,3 ponndsItem of wheat­ofalfal(" grass bRYhay per day per day 

Heifer; in lot___________________________________________ •• __________ numher._ 
'16 '17

A verages for winter period (Jan. 5 to Apr. 12) ______________ • ______ •• _.days._ 07 97
Initial weight per heifer _______________________________________ . pounds._ 697 679 

2t5 50*:;:'to'::'s~~~1lJ-p;;;-hefier~-_~_:..~-_-::_~-:_-:_~·_~-::::_~~-:::_~::=:=:::::::~~: ::: 1,956 1,888Salt consumed per heifer_____________ •___________________________ .• do _.•_ l.fi 1.6Feed cost per heifer , ________________ •_____ . ____ •• _.. __ . ________ .dollars_. 7.90 7.57 

A"erages for summer·mnge periorl (Apr. 12 to Oct. 28) ...._______..._. days._ 199 199


Finai weight per heifer _.. _____ ..________________ .... ___ ...... __ pounds.. 1.030.0 1,031Gain per heifer _____________________..__________________....__..___ elo. __ _ 307 302 '.Range cost per heifer_________ . _________...._______ .... __ .. __...<lo11nr5 __ loS\) 1.99 
Anrag.s for winter and summer periods. _______ ._ ..._. _____ ...___...dnys .. 290 296 

33:1 352 
I. 12\ 1.19~~~y:i~~~~¥ah~~i~==:::::::::::::::::::=:::::::::::::=::::::::o~i~::~:: 0,89 9.56 

1 

I Of 21 heilers In the originnl ~rollp. 5 calved nnd were remond. 
, Of 21 heifers in the originlli ~rollp. 4 cah'erlnnd were remo"eli. 
'At the following prices per ton: Alfalfn hay and whelltgrllss hay, $8; sait, $24. Hange use estimated at 

1 cent per hend per dny. 

EXPERIMENT 2 

On January 10, 1928, the heifers were brought to headquarters, 
weighed, n,nd divided into two uniform groups. 'IVintering on alfalfa 
anef wheatgrass hays wns then begun. \Vinter feeding was ter­
minated on April 3 at the end of ,s4 days, and the heifers were placed 
on spring range. They were turned with breeding herds on .June 22. 
The bulls were turned out on July 2 and 3 and were removed between 
August 13 and 18. The summer-range season was tel"Ininated on 
October 19, at the end of a 199-day period. 

The results of the second winter-feeding and summer-grazing 
season (table 4) show that heifers in fTOUP 2, fed 19.5 pounds of wheat­
grass hay per day, produced slightly greater ",-inter gains, slightly 
lower summer gains, and slightly lower total winter and summer 
gains tha.n heifers in group 1, winter-fed a ratioll of 22.8 pounds of 
alfalfa hay. The total feed and range cost per hend for the entire 
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e}.:periment was $1.11 greater for heifers wintered on alfalfa hay. 
The whefLtgrass hay fed during this trial, as during the initial trial, 
was considered to be slightly superior to the alfalfa hay on Il. market­
grade basis. 

TABLE 4.-31111111101'1/ of experiment 2, January 10 to October 19,1928 

Group 2, fedGroup I, fed 19.5 pounds22.8 poundsItem of whent­of alfalfa hay grnss hayper day per duy 

Hetrers in lot.. ___________________________________________________number__ 
115 '15Averages for winter period (Jau. JO to Apr. 4)________________________ dnys__ 84 84Initial weight per helfer ____________________________________________ pounds__ OIltl 704 
40 58

Gain per heifer ____________________________________________________do___ _ 
Hay consumed per helfer__________________________________________do ___ _ 

1,9t7 1,638Salt consumed per heifer __________________________________________do___ _ 
.4 .4Feed cost per heifer , ____________________________________________dollnrs__ 7. fii 6.56

Averages for slImmer-tange period (Apr. 3 to Oct. 19) _________________dnys __ 109 199Final weight per heifer ___________________________ • ____________ pounds__ 97i 9nGain in weight per heifer __________________________________________ do____ 236 215Range cost per heifer __________________________________________dollnrs__ 1.\19 1.99Averages for winter and summer perious ______________________________ tlnys__ 283 283 
282 273 

1. 00 .96~:l~:i~~f~l:~~f==:::::::::::::::::::::::::::::::::=::::::;dO~I;~~i== 9.66 8.55 

I Of 18 head In the original grollp, 3 cnlved nnd were removed. 
! Of 18 head in the original group, 2·died nccidentally und I cnlved . 
• See footnote 3, table 3. 

Heifers in group 1, fed alfalfa hay, consumed on the average 3.3 
pounds more per head per day than the heifer<l in group 2 fed wheat­
grass hay. The higher consumption of alfalfa hay was responsible 
for the increased feed costs for the heifers fed this hay. There was 
no significant difference in final weights or gains between the two 
groups of heifers in the second trial, but as significantly less Imv was 
reqmred by the heifers fed wheatgrass, and as their gains peru head 
were essentially the same, there was a material advantage in favor of 
the use of wheatgrass hay. 

EXPERIMENT 3 

On January 23, 1929, the heifers ",rere brought to headquarters, 
weighed, and divided into two uniform groups_ Winter feeding of 
aHalfa and wheatgrass bays was then begun. The winter-feeding 
season was terminated on April 2, at the end of 69 days, and the heifers 
were then placed on spring range with yearling steers and heifers. 
They were added to the breeding herds all June 26, bulls were turned 
out on July 2 and 3 ftnd were removed between August 13 and 18. 
The summer-range season was terminated on October 22, at the end 
of a 203-day period. 

The results of the third winter-feeding and summer-grazing period 
(table 5) show that heifers fed 24.8 pounds of alfalfa hay per day pro­
duced significantly greater winter gains and slightly lower summer 
gains than a similar group of heifers fed 21.2 pounds of wheatgrass hay 
per day. However, the total gains were eSf'entif.Llly the same for both 
groups. The heifers in group 1 consumed on the average 3.6 pounds 
more hay per head per day at an added winter feed cost of $1 per 
head, which also represented the difference in the total feed and range 
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cost per head. As already stated, the wheatgrass hay fed during this 
trial was inferior in quality to wheatgrass hay fed during previous 
trials but was nearly comparable in quality to alfalfa hay fed during 
this third c:.-..-perimcnt. 

TABLE 5.-Summary of experiment 3, January 28 to October 22, 1929 

Group I, fed Group 2, fed 
24.8 pounds 21.2 poundsItem of alfalfa of wheatgrass
hay per day hay per day 

Heifers in lot. __________________ •• _••. _. _. _. _______________________ number__ n 122
A,erages for ,.Inter period (Jnn. 23 to Apr. 2} ________________________ .dllys._ Oil 69Initinl weight per heifer ________________________________________ pol1nds._ 0(i8 675 

41 19 
1, il2 1,461 

1.911 1.96f~:~~~f.~l~~D~I!??~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~JI~~~~~ 0.87 5.87
Averages for summer-mnge period (Apr. 2 to Oct. 22} _______________ •• days._ 203 203

Final weight per helCer____________________ ..__ . ________________ pol1nds._ 1,000 1,003Gain per heifer ____________________________________________________ do .. __ 
291 309Rnnge cost per heifer , __________________________________________ dollnrs._ 2.03 2.03 

.... verages for winter and summer periods ______________________________ dny5._ 272 2i2Gain per heifer _________________________________________________ pounds __ 332 328Daily gain per heifer. _____________________________________________ do. ___ 1.22 1.21Feed and range cost , ___________________________________________ dollars__ 8. gO 7.90 

, Of 23 head In the criginal group, 1 calved and was removed. 
I See footnote 3, table 3. 

AVERAGE RESULTS OF THE THREE EXPERIMENTS 

The results of the three experiments are summarized in table 6, 
which shows that ~roups of yearling heifers, one of which was winter­
fed an average ratIOn of 22.7 pounds of alfalfa hay, and the other, 20 
pounds of western wheatgrass, or bluestem, hay for 82 days, made 
essentially the same winter aBd summer gains. Approximately 12 
percent more alfalfa hay than of western wheatgrass hay was required 
for the same gains. As a result of the difference in hay consumption, 
the winter feed cost per heifer of the group receiving alfalfa hay was 
$0.80 higher than of the group receiving western wheatgrass hay. 

TABLE 6.-Summary of the three experiments 

Group 1, fed Group 2, fed 
an average of nn average of 

Item 22.7 pounds of 20 pounds of 
alCalfa hay wheatgrnss 

per day hay per day 

Heifers in lot ________ •.... __________ ..______________________________ number__ 54 54A verages for winler period ____________________________________________ days__ 82 82Initial weight per heifer ________________________________________ poullds__ 684 685Guin per heifer ____ . _______________________________________________ do___ _ 38 40 
1,846 1,645:a~i ~~;;;:;:;::g g:i ~~1If~ei::::::::::::::::::::::::::::::::::::::::::~~:::: 1.4 1.4Feed cost per heifer , _______ . ____________________________________ dollnrs __ 7.40 0.60A verages for summer-range period ____________________________________ days__ 201 201Final weigbt per heifer _________________________________________ poullds .. 1,003 1,005Gain per heifer ___________________________________________________ .do. _._ 

281 280Range cost per heifer , ____ •_________ • ___________________________ dolll1r5 __ 2.01 2.01A "erages for winter and summer periods ______________________________dnys.. 283 283 
319 320g~lf/:~i~e~~o;i;ei(er::::::::::::::::::::::::::::::::::::::::::::~~:I~l~~:: 1.13 1.13Feed and range cost , ____________________________________________ dollnrs__ 9.41 8.61 

, See footnote 3, table 3. 
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SUMMARY AND CONCLUSIONS 

Experiments were carried on with purebred Hereford yearling 
heifers through three winter and three summer grazing seasons to 
determine (1) the relative value of alfalfa and western wheatgrass, 
or bluestem, hay and (2) the influences of winter feeds and gains on 
subsequent gains on summer range. These experiments were conducted 
f:rom the winter of 1927 throu~h the summer grazin~ season of 1929 
at the Dnited States Range LIvestock Experiment atation at Miles 
City, Mont. 

The alfalfa hay fed during the experiments was considered to be 
approximately equal in mal'ket grude to the western wheatgrass hay 
in 1929 and inferior to the wheatgrass hay in 1927 and 1928. :Most of 
the alfolfa hay was stemmy and bleached and contained a considerable 
quantity of foxtail barley (Hordeum jubatum L.) common to irrigated 
sections, but all of it was l'onsidered to be satisfactory for winter feeding 
yearling heifers. 

The results show that approximlttely 12 percent more alfalfa hay 
than of western wheatgrass hay of the qualities useel was required for 
the llroduction of similnr winter gains. These gains were followed by 
similar summer gains, regardless of the kind of hay fed. The whent­
gruss hay valued n,t the sn,me mte per ton as alfalfa hay wns therefore 
slightly less expensive from the standpoint of winter feed cost. 

U. S. GO'V'ERNMtNT ?1'\HIlIHG OHit'E' \,36 
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