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WASHINGTON, D. .

EFFECT OF DIFFERENT METHODS OF WINTERING
BEEF CALVES, IN THE NORTHERN GREAT PLAINS,
ON WINTER GAINS AND FEED COSTS AND ON
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THE AREA AND ITS PROBLEMS

The northern Great Plains inelnde approximately 130.000000 acves
nf land in eastern Montang, northeastern Wyoming. amd the western
‘_l)nts of North Dakota and South Dakota, This area lies generally
L the Missouri River drainage system, is bounded o the ‘north by
3‘11}’1(1& and extends east and south from the base of the Rocky
Iountains to the castern boundaries of the Missouri Plateau, The
average yearly precipitation vavies from 13 inches at Assinmiboine
i north-central Montans to 17.6 inechies at Dickinson in southwestern
North Dakota. At Miles City. Mont., where these experiments were
earried on, the precipitation wuas 184 inches. The average length
ot the growi N SCASON Variex from 115 davs at Dekinson to 130 daw
at Hnnt]uv in south-central Montann and at Ardmore in south-
western South Dalkota.
Of this area. 2 percent is trvigated land. 12 peccent farming, 12
percent ’mmmnrr -orazing. 13 peu‘ent grazing-forage, it percent graz-
Ing, andd 7 per cent national fovests” 1’19([::1]1111.1ng hmge—’rm Lre

LThis work wag earcied on In eanperafinn \\Ilh ”‘l(‘ 1Innﬂnfl Anrfeuiturnl Dxperimont
Staglon. 1 I Linfichl, denn and diceefor, amd O X Arnetr,? viee dean aad professar of
Animal ho<bundry, af the station, nesiztd In p!rmmng the expeciment,

2 proepnsed.

Aanoors, A, BLonndl olliers, LASD CLASBIFICATION OF FOE SORTHBERY GREAT PLAINS:
MONTAINA, NOLIH DAKGTA, S0PTH DAKOTL, aND wryisnse, U 8 Dept. Int, Geol. Survey,
1EG piv, Wies et Al Imeograpbied. )
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plants include wheatgrass (Agropyron smithii Rydb.), grama grass
(Bouteloua gracilis (. B. K.) Lag.}, buffalo grass {Bulbilis
dactyloides, Rat) ncedlegrass (Stipa comata Trin, and Rupr.),
junegrass (Koeleria eristate (L) Pers.), niggerwool (Cares filifolia
Nutt.), and sagebrush (cvfemisia tridentate Nutt.). This immense
aren, with its different land types and low rainfall, can best be
utilized througih the production of livestock with controlled meth-
ods of grazing and suflicient forage-crop production to insure ade-
quate supplies ~f winter feed.

The production of fecder and grass-fat cattle, therefore, consti-
tules one ol the major enterpriscs in the northern Great Plains.
Eeonomic changes in recent years brought about through an in-
erensed demand for smaller cuts of beet Tave had a direct reaction
on beef-cattle production in the area. Fewer mature steers are car-
ried on the ranges for grass Tattening, and more calves and yearlings
are nrscketed as feeders for fattening purposes.

Production problems resulting frony this change in market demand
have brought about the need for information on methods of winter-
ing beetf cattle, particularly calves, in order to obtain the maximun
e from (he area’s moest: economienl and abundant erop, range grass,
Breeding cows and older stoers can be wintered on the range at rela-
livelv low costs, provided adequale supplies of range grass and
waler are available and there is natural ghelter from storms.  Sup-
plenientury feeds, such as cotlonseed cake ov hay, are required only
dnring periods of extremely severe weather and heavy snowfall.
Calves, howover, are not well adapted to this rigoreus treatment and
require regular foeding, shelter. and good care for normal growth
and development. One af the prineipal problems in wintering calves
i the cconomical use of winter feeds to obtain normal growth and
development during this seazon and still obtain & maximum return
‘from range grass before shipping time the following fall. Varia-
tions oceur throughont different sections of the northern Great
Plains with regard to svailable feed supplies, length of feeding
pertotl, summer-grazing conditions, and marketing facilities, and the
stockiman at all Utes must be able to sclect and. follow the practices
best suited 1o his own cunditions.

SCOPE OF EXPERIMENTS

The experiments reported in this bulletin were made to determine
the effects of feeding alfalfn hay alone, or in combination with
cottonseed eale or corn silage, on winter gaing and feed costs and on
subsequent waing on grass. These experiments extended from the
winter of 199627 through the summer-grazing season of 1929.

The stndies were made at the United States Range Livestoele Tx-
perinent Station, Tormerly the Fort Keogh Military Reservation,
Jocated near the center of the northern Great Plains, in Miles City,
Mont. ‘Flie stalion comprises 56,300 ncres, 40,815 acrves of which are
in a triangle befween the junction of the Tongue and Yellowstone
Rivers and 9385 neres on the north side of the Yellowstone River.
Approximalely 650 aeres are devoled to the prodiuetion of alfnlfa
ander ferigation, 700 acres to the production of dry-land grain crops,
and the remainder is utilized as winter and swmmer ranges for
vattle, sheep, and horses.




WINTERING CALVES IN NORTHERN CREAT PLAINS

EXPERIMENTAL PROCEDURE

CALVES USED AND METHODS OF HANDLING

The calves used in these experiments consisted of 114 heifers and
82 steers from a herd of purcbred Merefords at the station. With
only a few exceptions the ealves were dropped botween April 10 and
June 1 on the range (fig. 1}, They were weaned late in OGelober
and grazed at headquarters on third-growth alfalfa until winter
feeding was begun early in December. ” All calves were vaceinated
with Llackleg aggressin before weaning timwe.

At the beginmng of each winter-feeding period the calves were
divided as uniformly as possible into three lots with respect to age,
weight, sex, condition, and previous guins. Lot 1 reccived only

Frocny T—DLsperimenia] entves wilh thelr duips it soer rawge al Hie Palust Riades
Itwnge Livestocl Hrperlent Station, Miles City, Moni,

alfalfa hay, which was full fed; lot 2 was likewise fed the nlfalfa
hay but received, in addition, cottouseed cake, which varied in
quantity from yewr lo year; lot 8 received limited quantitien of
alfulfa hay and all the corn silage thut the animals would eat. Hay
was Ted in the morning and in the afternoen to lots 1 and 2 and in
the morning only ro Tot 3. Cottanseed cake was fed in the morning
and siage at noon. Feeding was begun at 7 a. m. Corn silage and
cottonseed cake were fed in troughs separate from the hay. Relused
hay was removed from the trooghs, reweighed, and the weight de-
ducted from the total quantity of hay fed. ‘The calves were weighed
at the beginning and cl[(}sc ot the experiments and also at the conclu-
ston of each 28-day feeding period. The initial and final weizhts
were the average of 3 consecutive days’ weights taken at the begin-
ning and close of the experiments. Tho winter-Teeding experiments
were begun with the afterncon feeding on the second day of weigh-
ing and closed with the morning feeding on the second day of
weighing, Al weighings of the different Tots were nmde in the
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same order each time, beginning at or about 8:30 a. n. and ending
before 12 m.

During the winter-feeding period the calves in each lot were quar-
tered in similar corrals. Ifach lot had nccess to a shelteved pen in-
side the cattle Darn, the barn being 30 by 40 feet in size with 66
lineal feet of bimk space.  The outside corral for each Tot was 30 by
126 fect. Wouwden water tanks lecated inside the barn provided
water for each lot of calves, During the first winter the calves dranle
wate: on which the iee had been broken, and during the remaining
two winters they drank water warmed by tank heaters.  Salt was
avai.cble at all times. AlL ealves were dehorned before the close of
the Inst 28-duy period of feeding.

The calves were turned on native-grass spring range at the conclu-
sion of the winter-feeding experiments and grazed through the sum-
mer with other experimental eattle. Final feed-lot weights were used
as initial range weights, and final range weights were taken at the
close of the summer seasen, between October 20 and November 1.
The average period on snmmer range for the three seasons was 198
daoys,

Water wag obtained from the Yellowstone River while the yeur-
lings were vn the range used in 1927 and 1929 and from water holes
andd tanks while they were on the range used in 1928, Salt was avail-
able at nll times.  Salt boxes were loeated In good grass areas remote
from water, in ovder to obtain the most satisfactory utilization of
range.

WINTER FEEDS USED

Table 1 shows the chemicnl annlyvses of the feeds used, based on
the average for the 3 vears. :

Paals e —Arerape chemival analyses of arinter feeds wsed  frowe 1026-27 o
FR2N-20

. Cotnnle . Cruile
Ash Loprotein ¢ fber

T !
Nitrogen-
friee Fal

et o Waler
: uytracl

Pereent | Peveerd Mereend 0 Pereent Peorecnd o Prereent
Lol IRLT Eit 1 K Ui . A

;

Al Bay.. .. . R S SV 1563

Corn silnge oo, - 200 AT 17. G5 4t

Cettousesd crke . . [ FRLE oyl 11 L i WA 0.7
[ |

1 Far 1920-47 anly.

All the feeds except cottonseed cale were produced under irvigation
on the station farm. The alfalfa hay fed during the first year was
fargely second cutting, whereas that fod during the 2 succeeding yours
was first entting,  The hay was well cured but contained foxtail and
wag somewhat stemniy.  Tederal grades were obtuined on the hay fed
diring 1928-29, and most of it graded U. 8. No. 3. with un small
preportion of T. 8. No. 2

The corn silage used cach year was of good quality, was produced
trom yellow dent corn under wrrigation, and during the 3 years varied
only about 3 percent in water content.

The cottonseed cake varied slightly morve than 3 percent in protein
content. Both nut- and pea-size cake were fed during the three
wintevs.




WINTERING CALVES IN NORTORBRIN GREAT PLAINS
SUNMER BANGE

Important native-grass species available for sunmer grazing in-
cluded wheatgrass (dgropyron smithiiy, junegrass (Koeleria erix-
fale), blue gramn grass (Boutelowa gracilis), hiflalo grass (Bulbilis
dactyloides)y, and necdlegrass (Nlipa comata),

The rate of stocking on spring and summer ranges varied from
vear to year with the numbers of avaituble eattle, but in goneral all
ranges were understocked, and grazing conditions, insofur as wvail-
able feed was concerned, were sutisfactory in character. The rate of
stocking for the different years was as follows : One steer or heifer to
28 aerves for T days in 1927, one steer or heifer Lo about 63 ncres for
195 days in 1928, and one steer or heifor to aboul 15 acres for 201
days in 1920, There was considerable variation in grazing eondi-
tions through the three summer seasons,  Grass erowth was above
normal in 1927, below normal in 1928, and nearly normal in 1929,
For the use of the range through the period covered by this experi-
ment an allowance of T cent per head per day was made. This allow-
unce was based on the prevailing lease rite of native range land,
which is a little Jess than | cent per hend per day.

WEATHER CONDITIONS DURING THE EXTPERIMENTS

Lable 2 shows the average temperalure and the precipitation of
Miles City, Mont., during the wintor-foeding und SURMer-grazing
expernineuts,

Tasty Lo Weleuralogion]  dafn® during  inler-feeding and K sing
caoperinenls

WINTER-FETDING ENDPRHIAMENTS

Aovemtee deapen) e Patud prociidintion
MMonih : R . . A e —

. i !
©OMEN 2T FHAERSL i B ice S L0 B I a7 29 oL ]
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Average or folal 23 K NG 1.64
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RESULTS OF EXPERIMENTS

EXPERIMENT 1, 1926-27

The calves were weighed and weaned on October 18 and turned out
to fall pasture on frosted alfalfa pftermath. Winter feeding wus
begun on December 18 and concluded on April 12, af the end of n
115- duy pemod On April 12 the ealves were turned on spring runge
and on May 7 were moved fo simmer range,  IFall weights were
taken on October 24, at the end of a 195-day grazing ssuson. Spring-
and summer-grazing conditions were genemlly a.ltmm-tnw

The lL"-;llltS of the first winter-feeding and sumner-grazing periods
are given in table 8, which shows that the calves in ]nt 3, fo alfalfs
and corn silngo, e comsiderably greater winter gaing thun those
in lot L, fed alfalfa hay, ov those in Jot 2, fed alfalfa h ay andl cotton-
seed cake. How every the 1ok 3 calves did ne better than the ather
twe lots during the anba('q'uont summer-grazing season, so that in
total gains there were diflerences of (m]\' 20 pounds between the
calves in lot 3 and in Job 1. and 22 pounds between those in lot 3
and in lot 2. Moreover, the winter-Teed cost per ealf fov the animals
in Tot 3 was S cenls more than for those in lot 1 and 34 cents more
than tor those in lot 8. The feed cost for 100 pounds of gurin for
the winter and summer sensons was practically the same for Sall lots.
Consequently, no one of the three winfer rations seewed to have uny
advantage over Lhe others during the 1926-27 experiment.

Tame d—Comparison af different methods of wwinder feeding ealees, in iheir
cffect on awinfer guiny and feed costs and on subseyien! summer guils,
12627

{ Lotatled ;. .
T;?L}dl alfalf, 1051 Lok 3 ited

ponods; il

nlhlrn, cottmsecd pottneds;
'{ . !earn ¥ laee,
}

eake, b2 hainds)

“““"'"‘) {16 porndy

CobvesIn oL )., Y (1151 P h v
Winter jeriod 115 daysy: : !
Averapeinilind welght peceatlt . . . © ..o L L pounds A1 411
Averupe gain rer eall N £ | SR 5 47
Average leed vost per galf 2oL 0 L o« dollers T A
HSitunter range period (105 days): i ’ f
Avernpoe fnip percalf, 0 0 o peprelds bl )
SAvernge feedd erost per endf? R £ [111:17+: 3 L [
Winter and stirminer peclol (0 1)'-‘.1 [ i L
Avernpe gin per ealf. . . .. . Lpomnrla. 42 an i
Averaen feed ensi per enlfs.” . . .. dollers .00 8. ah -
Average cost per 0 pomids nlmm R P [ PR 57 258 |

Ueeers; Lot 1, 73 lot 2 Gy lot s, 7. Heifers: Lot 1, 10 lot & i lab 2, 10,

£t Lo following prices per Lon: Adnl oy, $05; cotionseed cake, F17.50; corn silage, 55

3 Eskimnled ot 1eont per heid ner 1y,

e cest of snl2 wie oot inelide] sinee il was difienlt o determine (s enosmmpton becawse af unnveid-
able wnstage, sepecinlly by rairg,  The guoatity eonseeed pee ealf foe dhie tatsl wioter sod sonnmer eding
wig oBly 0 few ents,

EXTERIMENT 2, 14937-2§

The calves were weighed and weaned on Oetober 27 and turned
out to fall pasture on Frosted alfalfa aflermath. As weather con-
ditions were unfavorable for fall pasture by the end of November,
winter feeding was begun on December 2 and coneluded on April 17,
at the end of u 137 (I(IY feeding period.  The culves were turned on
spring range on Aprll 18 and were moved to sumnier razge on
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May 26. Fall weights were taken on October 19 at the close of u
185-day grazing period. Spring- and summer-grazing conditions
were generally satistfactory.

The results of the second winter-feeding and summer-grazing
periods are given in table 4. These results were somewhat similav
to those of the first year. T'he total miins for the second year. how-
ever, were less than those of the first. The calves in lot 1, fed
alfalfa hay alone, made the smallest winter gain, the greatest sumnier
gain, and essentially the same combined winter and summer gains
ag the calves in lot 3, fed alfalfn hay and corn silage. The total
gaing of the calves in lot 2, fed ulfalfy hay and cottonseed cake, were
not significantly lower than those of lots 1 and 3, TIn 1927-928 the
winter-feed cost per calt in lot 2 was a little over $2 more than for
the calves i each of the other two lots. This was due primarily to
the use of a greater quantity of higher priced cottonseed cale than
was used during the first year. The feed cost per 100 pounds of
gain for lnt 2 through the winter and summer seasons, including the
estimated value of feed on the range. was $0.73 more than for lot 1
and £0.76 more than for lot 3. Alfalfa hay and corn silage and
alfalfa hay alone, therefore, had a significant advantape over alfalfa
hay and cottonseed cuke diving the second experiment.

Tane S—Compitrisoan of different wiethods of winter feeding calves, in their
cffeet on aeinter going wnd feed costs whd ol subsequenr!  sunmner gitins,
F027-n

Tietn

Lot L
Hedt

| alfwlf, P L
b alfalla
Pl

P
cottonseed
cuke, 052

T
p povnds) | poumis

- Lot 2(fed -

Lot & {fod
nifalfa, Ui
paatkngls:
corn silage,
H.1

Joumeds)

3 i 4y
Calves in ol .. o nmntwer.
Winter period (137 days;
Avernge ifLil welghd per eall . pratineds
Averago guin perenlf... ... 1T
Avernea feetd eost por ealr? .
Sanner ronge period (155 davs)s
Avernge gain perenlf . .
Averago feed ¢ost per cudf 1 | .
Winiter and sumimer periogd (322 duys:
Avernge gain per enlf peunds
Average feerl eost per cabl dellars
Avernge fewl cost per 100 ponaeals of Fain ...

] s

'i L k. &0
1lollurs [ 1T b, 2

1

1

L3

I

2

)

poitrdg
dollars

VELeers: Lol 1 45 Tob @, 10y det 3,110 Heifers: Fot 1, 18 Jod 2, 13; ot 3, b,

P hwdler died of Blackles while oo somier mnge,

304 Lhe following prives per Lon: ANl lay, 312 cottomseed eake, $50 500 corn sikygee, $i,
U Eskimaled s 1 oent per el e day,

2 Hee footnee [, table 3,

EXPERIMENT 3, 1935-20

The ealves were weighed und woeaned on October 19 and tarned
ol native-grass range along {the Yellowstone River on Qctober 23.
They were moved to the frosted alfalfa pustures on Novewber 19
and grazed until the beginning of weighing on Deceraber 19, The
winter-Teeding experiment was begun” on December 20 and con-
chided on April 11 at the end of a 119-day feeding period.  Sar-
coptic mange broke out in the bull herd duving the winter season
rud the calves, although free from this disease, were quacantined
and dipped. A1l lots were dipped on April &, redipped on April 13,
and lot 1 was kept ofl’ pasture and dipped a third time on April 22,
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Tha ealves in lots 2 and 3§ were turned onto spring and summer
range on April 155 lot 1 was turned onto the range on Apreil 23,
Late in August all culves were affected with pinleye to n greater or
lesser degree. There were 7 severe caves in lot 1, 9 in fot 2, and 10
in lot 8. The sunner-grazing seuson was closed on November 2 at
the end of u 205-day period.  Grazing conditions were generally
sutistuctory through the 1829 senson, and avernge gaing were higher
than thogse made in 1928 in spite of the quurantine ngminst sarcoptic
mange and the pinkeye ontbreak during experinent 8.

The vesults of the third winter-feeding and summer-grazing pe-
riod are given in table #. In this expeeiment, calves in lot 3, fed
hay and corn silage, made the greatest winter gain, the smullest
summer gain, and the greatest total gain for the year. Steers in
lot 1, fed alfalfa hay alone, produced the smallest winter gain, essen-
tially the sime summer guin as those fed alfalfu hay and cottonseed
vike, and the smallest total gain for the wear. The winter-feed
cost: per calf in lot 2 was $2.06 more than that in lot 1 and $1.54
more than that in lot 3. This inercased winter-feed cost was not
conpensated tor by cither the winter or sunimer gaing as the enlves
in lot 2 made a total winter and summer gain of 11 pounds less
than those in lot 3 and only 18 pounds more than those in lot 1.
The Leed cost per 100 pounds of gain for lot 2 was $0.45 move than
for dot 1 and $054 more than for Tot 3. Altalln hay alone and
alfalfa hoy and ecorn silage, therefore, had o significant advantage
over alfalfa hav and cottongeed cuke,

anti He-Comparisan of different wethiods of winler feotding enlres, v Heir
cifecl wa awinter gains wid feed casfs oand o subisegueid Kmsier goins,
JU28-20

fot1 Tl 20t | Lot 3 ded
frog (ARG, X8 nlfalf, 0.8
b | pnigids hutitlils:
cottansvotl - earn sfliee,
ek, W72 It 2
fotmd )V prerpelsd

nifalfa,
(KR

bopeaatkls)

Culves I ol § nrber L
Winter perbod (012 dnys:
Averpgo faltlnl welpht pop ealf . Faewd L[
Average painyeronll . 1fin
Averapn feod ensl per ealld tollibrs
Sumiter ripge perind (A5 days):
Averyre gadn per enlf. puat el
Avernde feed cost per enldf ¢ thallirs
Winter and sgmmer perior] (517 thayst
Averiipe galn per eld . BLITHGES
Average foerd eost por ealf $ Hallars
Averag fperd cust per 100 poditnds of pain 1la

Sieerds Lot b T ol @ 00 WL, Lo Blelfors: Ban 1, 10 fut 43, 115 Tt 3, 14

Eyenrling steer wend astruy oo s ranse,

AL tho follow ing prives por lone: SOEE By, $10; cot tonserd eabhe, E050; corn silane, £5.
Falimated au 1 eent per bl peralay.

e fontnote 4, ahied.

SUMMARY OF BEXPERIMENTS L 2, AND 4, 1820227 T0 192824

The resulls of the three experiments are sunmarized i table 6,
which shows that ealves winteved on alfalin hoy and corn silage
made the greatest gning ot the end of the winter period. Calves
winfered on alfalfa hay wlone prodieed the smnllest winter gains,
the Tnvgest summer gains, only 7 pounds ess total gan than calves
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fed alfalfa hay and cotronseed enke, and 18 potinds less fotal guin
than calves fod alfalfa hay and corn silage,

Tauey G—Conpsiison of different metiondy af winfer feeding eufves in Hheir
cffeel on wivder guing wapd feed ousts gad o SHbScgRenl suer gains

FRumnmey vl the § experinents, 1996-25 ty LS

Lol 2 (fel = Tot:

. E a0 Lot (el

“"u]r'l'i .1.‘! [ albadi, W8

. e 5 gl | s,
¥ enbe. Ly e sikaee,

pned

i1 peends)

Colves inlot! e W a1
Winter period (121 duys): - .
Averngo indunl welght jwr cabr . pontuls
Avornge ealn per call. . tu 7
Averoen feed cost per ctlf? . . A dollurs - T 82
Sumer range pecfod (105 thiygs: :
Averaun giin e ealf. . . potituds i 2o |
Average feed cost per enlt s e . dollirs . 1.1
Winter and swnmer periol (346 days; : ,
Averige gnin perendf .. . o apmds k¥ S
Aoverng feell cost perealf t. ., . . allass : il [V
Average feed cost per TH polinds g oan [im

FRleers: Lou L, 95 lot 2, e los s, 30, Leiferss Lot §, 40 ol 2, LR TR A

11 uf the indrls D1 this ol Ged of Dlnekeg w Samoker ratite, wenl nootlier went asiray on i miage,
2AL Lhe foltlowing prices per ton: AL by, S10 88 eptignseed e, $ivd 6 vorn silige, $5

4 Estimnter! nt 1 epnd rer bwadd por iy,

I Hee foptnete 4, talde 3

The winter feed vost per ealf on alludfa hay alone was $1.64 logs
than on alfulfa hay and coltonseed calie nnd %037 less than on
alfalfa hay and corn silage,  The feed and range cost for 100 pounds
of guin was lowest for the group wintered on alfalfy hay and corn
silngro, heing $0.06 less (han Tor ealves wintered on alfalfa hay alone
and $0.49 less than for enlves wintered on alfalfy hiay and cotlonseed
ke,

Thenddition of cotlouseed cake to u vation of alfalla Ly inereased
the winter grin, but during the following suummer enlvos which had
received this winter vation made snmller enins Hian the enlves which
hud veceived alfalfa hay ulone, Therefore, the use of cottonseed
ale as usupplement to good-quality alfalfe hay is not considered
essential from a nutrition standpoint nor ceonomieitl feom . fool-cost
standpoint for winter feeding of calves,

The replacement of 3.6 pounds of alfalfn hay by 9 pounds of corn
silage in the average daily ration inereasod the winter gnin 31.9 pur-
cent. hut at the end of the summer-grazing season the enlves Tod
plfalfu bay and corn silage were only 18 ponnds, or 5.5 pereent,
henvier than calves fed hay alone.  This contparal wely small diffor-
ence indieates no materin! advantage in replacing approxinately
one-fourth of o ration of alfalfa hay with corn silage.  The groeater
gain made by the eattle ix essentinlly affset by the higher cost of the
winter ration.

SUMMARY AND CONCLURIONS

Experiments were  curried on with beef enlves to detormine
the effects of feeding wlfnlfa hay alone. and in combinntion with
(1} reottonseod cake and (2) corn silage, on wintoer giing aud feed
costs and subsequent guins on grass. These exporiments were con-
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dacted at Miles City, Mont., from the winter of 1926 through the
summer-grazing seagon of 1920: hoth heifer and steer ealves were
used.

The resnlts indicate that alfalfs hay of good quality when fed
alone is a sutisfactory winter feed for ealves fo be turned onto native
runge early in April. The cost of wintering is lower than when
high-priced supplements arve fed, and the resulés attained are gen-
ernlly more cconomicnl,

The use of silage with alfalfa hay is o decided advantage for
wintering purposes when maximum_gnins are dosired and an early
sale of the animals frow the feed lot is antieipated., Calves win-
tered on silage and alfalfa hay cuided more econdition or fleshing
than was desteed for nuximom afilization of range grass but the
gains were econonticul.  The feeding of both altalfa hey and corn
silage 15 to be recommended only when corn silage ean be produced
economically.
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