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UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D. C,

WINTERING BEEF COWS ON THE RANGE
WITH AND WITHOUT A SUPPLEMENT
OF COTTONSEED CAKE'®®

By W. H. Brack, sewior anfmal hushandmap, J. R. QUESENEERRY, sentor animal
hushandman. and A. L. BAxEr, assistant animal husbandman, United Siales
Range Lirestork Erperiment Slation, Animal Husbandry Division, Bureau of
tntmal Fndustry
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THE AREA AND ITS PROBLEMS

The northern Great Platns are well adapted to range beel-cattle
production and bave been utilized for that purpose generally since
the armval of the first irail herd from Texas into Wyoming in 1871.3
They comprise appreximately 130,000,000 acres of land in central
and eastern Montann, northesstern Wyoming, and western North
Dakote and South Dakota. This arvea lies mainky in the Missouri
River drainage svstem, is bounded on the north by Canady, and ex-
tends east gnd south {rom the base of the Rocky Mountains to the
eastern houndaries of the Missourl Plateau. According fo a land
classification made by the United States Department of the Interior,*
2 percent of the urea is ivrigated land, 12 percent: farming, 12 percent
farming-grazing, 13 pereent gra zing-forage, 54 percent grazing, and
7 percent national forests. The proportion of desirable farm land is
relatively low. Crop failures under dryland farming are frequent
because of drought, and the careful utilization of native rauge both
for summer and winter grazing is of the utmost importance,
mpuhlicntion Iune 2, 1937,

? This work wog cueriod on i cooperntion wiih the Montang Apricnitursl fxperiment Siation. F. 0.
Lintekl, dean and director, aud C. N, Arnelt {devensed ), viee donn i professor of animal hushandry
ol the station, assisted in plannitg the experinents,

3 Wikson, M, L., WILCOX, H. H., KLEMMEDSDX, G. 8., and) Farit, V. V., A STUBY OF (KA NCI QRGA NTEA-
TION AXD METHODS OF RARGI-CATTLE FHODFCTION I8 THE SONTHERN GIEAT MLAINS KEGIGN. U, 8. Iept.
Apr. Tael, Bull, 45, 82 pr., {lius. 1S

TALDOUR, AL TD, and olhers. LaND CLASNIFICATION OF TIIE NORTHERN GREAT PLAINS: MONTA XA, NURTH
DAKOTA, SOUTH DAKOTA, AND WYOMING, U, 8, Ueo. Survey, 136 b, (los, 200y, { Mmeoprugphed, |
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Wintering of breeding cows constitutes one of the major problems
of the beef-cattle industry in the northern Great Piains.” Feeds used
and methods of feeding and management vary to a greab extent over
the area as a whole. Some ranchers feed cows and calves together,
allowing the calves to wean themselves, whereas other ranchers wean
the calves Intc in October and feed both groups separately.  Wintering
on the range exclusively (fig. 1) is followed under favornble conditions.
Otherwise, hay aud grain supplements are fed on the range or in the
feed lot for a part of the winter. In certain localities, particularly
those 1n or adjoining the mountain areas, cows arc wintered for 90 to
150 days in feed lots.

All ranchmen have the sume object in view; that is, o winter breed-

wmg cows ub a minimum outlay of feed and labor and still oblain a nor-
mal number of good calves.  Cows that huve been separated from the

alves in mid-October and that have made a normal gain in weight
before the arrival of ¢cold weather may lose from 50 to 125 pounds in

FiUsE ).—~Lierd of breeding cows on winter rapre U nder condiltons ag i lostreted, supplementol feading
i3 desinibiv,

weight during the winter and still produee normal calves the following

spring. The above-mentioned weight losses approximate those

expected by stockmen whose cows are wintered on the range without

supplement or in the feed lot with straw and cottonsced cake.

SCOPE OF EXPERIMENTS

The experimenis reported in this bulletin weze enrried on from Qcto-
ber 1929 to October 1934 for the purpose of comparing two methods
ol wintering beef cows in the northern Great Plains: (1) On the range
with cotlonsced cake as o supplement, und (2) on the range without
such supplement, To prevent death losses, however, additional
supplemental feeding was necessary in the winters of 1931-32 and
1932-33 because of unfavornble weather conditions.

The experiments were conducied gt the United States Range Live-
stock Experiment Station (formerly the Fort Keogh Military Reserva-
tion) located at Miles City, Ment., near the center of the northern
Great Pluins, The station comprises a total of 56,300 ncres, with
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46,915 acres in o triangle between the junction of the Tongue and
Yellowstone Rivers and §,385 acres on the north side of the Yellow-
stone River. Approximately 650 acres are devoted to the production
of irrigated alfalfa {fig. 2), 700 acres to the production of dry-land
crops, and the remainder to winter and summer range for cattle, sheep,
and horses.

EXPERIMENTAL PROCEDURE

COWS USED AND METHQDS OF HANDLING

In the first two experiments, all available Hereford breeding cows
at the station were used. In the remaining cxperiments, the regis-
tered cows were removed for other experimental work. The cows
used were of desirable type and between 2 and 12 years of age. At
the close of the 1929 grazing scason, they were divided as uniformly as
possible into two groups, one of which was to obtain its feed on winter

P ie 2~ [rrigated sifnifa-hay wendows el the Dnited Slates Hampe Livestock Fxperinent Stocion, Miles
City, dMont. The aifuifa bay used H the winterime experitments was prodeced ob these weadows.

range only and the other to have range with cottonsced cake. The
original cows were retained in the herds as long as they were healthy
and produced satisfactory calves. Replacoments were made and
some heifers added throughout the years of these experiments.
Individual weights of the cows were taken at the close of the sum-
mer grazing season and at the close of the winter range seuson.  The
closing date of 1 year's experiment was the beginning date of the sub-
sequent year.  In both groups, breeding cows that bad to be removed
from the range to the feed lot were weighed individually in and out of
the {eed lot. Aii weights from the beginning of the experiment in
October 1929 until the close ol the winter range season in 1831 were
taiten at headquarters after the cows had been tratled 7 to 10 miles.
Because of the long distance from the summer pasture to headquarters,
when the calves were brought in to be weighed at weaning time
{about Oct. 20) the breeding cows also were brought in for weighing.
The weighls obtained were recorded as the weights of the cows af
the end of the summer season and at the beginning of the winter
season. However, the summer pasture still had a supply of grass;
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consequently, the cows were moved back to this pasture for about a
month before being placed on their respective winter pastures. This
method of management provided for the maximum use of summer
pasture and insured 2 larger supply of feed in the winter pastures.

During the summer of 1931 scales were located between the winter
and summer pastures at no. 2 well (fig. 3). In the three subsequent
experiments, all weights of the breeding cows were taken on these
scales. In two of the experiments, the animals were placed on winter
pastures on the same day that weights were taken. In the remaining
experiment, they were moved to winter pastures about a weel after
betng weighed.

Calves were weighed at birth and at weaning time. The latter
welghts were taken each season on the scales at headquarters. Birth
weights were taken on a 120-pound-capacity spring scale, swung from
an arm over the saddle of the range rider (fig. 4). The calf was hog-
tied (four feet tied together) and rolled in a small square canvas,
having rings in the corners that were hung on the hook on the bottom
of the scale. A well-trained quiet saddie horse was required for this
work, but even with the best trained horse the procedure was at times
difficult. The calf was ear-tagged at weighing time, and the cow's
identity was determined from a duplicate numbered metal tag which
had been placed in her ear before the beginning of the calving season.

The breeding season covered approximately 7 weeks, beginning July
1 to July 5 and ending on or about August 23. Accordingly, calves
were born on the range through a 7-weck period beginning about
Apnl 10. The two groups of cows were combined at the end of each
winter and were grazed as s single herd through the spring and sum-
mer. Summer range was used as a breeding pasture for all nonregis-
tered purebred cows, whereas groups of registered cows were sepa-
rated and held in small breeding pastures with a single bull to each
group. The ratio of bulls to cows in the nonregistered herds was
approximately 1 to 25, and in the registered herds the ratio was 1
to from 30 to 35. Registered Hereford bulls of desirable type and
conformation were used in all breeding work., By daily riding of the
range throughout the breeding season, the bulls in the nonregistered
herd wers kept distributed throughout the herd., Calves were vac-
cinated against blackleg and branded. Bull ealves, except those re-
tained for breeding purpuses, were castrated in May or June, just
before they were taken off spring range.

FEEDS USED AND METHODS OF FEEDING

The feeding of cottonseed cake as a winter range supplement was
begun as soon as practicable after the cows had been moved to the
winter rapge and was discontinued at the close of the winter test.
Weighed quantities of cake were carried to the range on o pack horse
and were fed to the cows in small groups {fig. 5) wherever they happened
to be located, The eake was fed on snow, on fiat rocks, or on well-
sodded patches of grass, with little or no waste. Nut-size ceke con-
taining not'less than 43 percent of protein was used throughout the
experiments. The cows were fed each day during cold weather and
every other day during mild weather. The rate of feeding vared
according to the weather and the condition and requirements of the
cows. Thé maximum quantity fed at any time was 3 pounds per
head per day between January 30 and February 24, 1932, The
usun] rate varied from 0.75 pound to 1.5 pounds per cow per feeding.
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FIURE $.— No. 2 well, winter pastune 18,

Fiavwe L —Qbtnining the birlh weight of o calf en the romge.
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During the two severe winters previously mentioned, alfalfa hoy
wag fed to extremely thin and weak cows in the dry lot and during
times of heavy snowfall when it was impossible for cows to obtain
any feed from the range. The alfalfa hay was produced each year
on the station land and was of good quality.

RANGE USED AND RATE OF STOCKING

The most important grasses in the experimental range areas were as
follows: Wheatgrass (Agropyron smithii and . tenerum), blue grama
{(Bouteloa gracilis), buflalo grass (Bulbilis dactyloides), needlegrass
(Stipa comata), junegrass, (Kocleria crisiate), niggerwool (Carer
filifolia), biunejoint turkeyloot {Andrepegon furcalus), sandgrass
(Calamoavilfa longifolie), and small feathergrass or poverty grass
{Andropogon scoparius). Common browse specles inelude sagebrush
(A rtemisia tridentata), greasewood (Sarcodatus rermiculatus), and salt

F1aURE 5—Fecding cottonseed eake to hreeding uows un Winter range ducing the experiment.  The feed is
carried ina bag and sentlered on he snaw, griss, oF bare plices.

sage (Afripliz canescens). During the winter, the wheatgrasses, snge-
brush, and greasewood were of the greatest importance. Considerable
use was also obtained {rom the small sharp-leaved yuces dwing the
winter season ol 1831-32,

Figure 6 shows the layout of the pastures used throughout the experi-
ments. Pastures 1.\ and 1B constitute the winter range and also the
calving range in 1930, 1931, and 1932; pastures 2A and 2B, the summier
range; and pastures 3 and 4, the calving rangoin 1933 and 1934.

During the first three winters pasture 1A, containing nearly 3,000
acres, was used by group 1 cows, fed cottonseed cake on the range,
Posture 1B, containing nearly 2,750 acres, was used by group 2 cows,
receiving no supplement on the range. In 1932 and 1933,s0me of this
land was made availuble for other experiments, and some land was
added. The former pusture consisted of about 2,150 acres and the
latter of a little more than 1,700 acres. This change provided a more
desirable winter range in pasture 1A but a less desirable one in pasture
1B. Consequently, during the lust two winters the group 1 cows were
kept on pasture 13 and the group 2 cows on pasture 1.4,
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Water was available in these pastures at all times, tank hesters
being used to keep it rom freezing. However, during cold windy
weather a divide which separated the cows in pasture IA from the weil
prevented their coming to water as often as desirable, The maximum
distance to water when range water holes were not available was
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Finrse 6. -Layv-oul of tee jrestares pseed Jurine the experiments;also fneation of wells, seales, and corrals,

approximately 2 miles in eneh pasture. Salt was fed near the well
in both pastures during the winter seasor.

Two croups of 14 1o 28 head of 2-year-old steers were carried on the
range with ihe cows during cach winler senson except in 1932-33, when
the steers were fattencd,  One group of these steers was grazed with
group 1 cows and fed cottonsecd eake, and the ather group was grazed
with group 2 cows und received no supplement,  This practice was not
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good from either a range-management or experimental standpoint but
could not be avoided as there was a shortage of satislactory winter
pastures,

The rate of stocking in the winter pastures varied from year to year,
but sufficient grass for winter grazing was available in all years except
those following severe summer droughts. The nwmnber of acres per
head of cattle in pasture 1A ranged {rom 28 in 1929-30 to 19in 1932-33
and in pasture 1B from 27 in 1933-34 to 21 in 1930-31 and 1931-32.
The length of the winter grazing season varied from 4.5 to 5.5 months.

When these experiments were begun, the summer range consisted
of one pasture, no. 2, containing sbout 7,200 acres. This pasture hacdl
a large number of natural water holes that were filled by snow water
and Tain during years of normal precipitation.  Additional water was
obtained from no, 3 and no. 2 wells, located at the north-central side
of the range. In 1931, this range was divided into pastures 2A and
2B, by a fence running close to no, 3 well. s a result of this arrange-
ment the pastures could be grazed nlternately and therefore utilized
more satisfactorily.  Salt boxes in the summer pastures were located
on or near good grazing land away from the water, in order to obtain
better use of the range. The maximun distance to water during dry
pertods varied from 1 to 1% muiles,  Pasture 2 was stocked to capacity
each sumnier with eows and calves, yvearling lieifers, and dry cows.
Yearling heifers were moved to other range during the breeding season
and were not bred,

WEATHER AND GRAZING CONDITIONS DURING THE EXPERIMENTS

Table 1 shows a sumumary of the weather conditions throueh the
five experuments. The average mean temperature during both the
winter and the summer range periods was above normal through all 5
vears, whereas the total vearly precipitation was below normal in all
vears except during the summer of 1932, The winter of 1931-32 had
the lowest average temperature and the heaviest precipitation for the
S-geny period.  During this winter, however, the mean temperature
was still shightly above normal and the preeipitation was slightly
Brelow normal.  The mild, dey winters resulfed in & maximum amount
of range use through 4 of the 5 vears and was a decided advantage
to wintering cows on the range without supplement.

A study of the inflluences of weather conditions on grazing and
grass-liny vield as related to range-livestock production was made by
the Montana Agricultural Experiment Station ® for the period 1882-
1924.  The following results were obtained:

“Aledinm” to “mood” [summwer] range conditions prevalled in 20 out of 43
vears of record.  In only 1 of (he 43 vears were the condilions above “medium”
to “"good,” whereas for 10 of the 43 years a coudition below “medinm™ to Ygood”
was recorded, ¥ F * The seasons of 1886 and 1887 are recorded as having
been among the most crifical in {he ranching bistors of the region.  The raure
conditions during the carly season of 1888 are recorded as “lailure.”  Summer-
range ¢onditions were recorded as “poor.”  The hoy erop was a failure.  The
catly range enndition during the following year, 1887, was litile improved over
those in the former year, and ihe condition of the summer range aud yvields from
grass hay showed no improvement, *  * % Iiis further evident that no cyele
of very good years or poor years in any scyucnce i3 shoun by {he elimatological
history.

Management practices have been altered to a considerable extent
since the 1886 open-range days, but the fundamental principles of

FWaLsex, M, L, Wiwcox, it H., KLensengos, G, A, ond FPars, V.oV, See foolnote i
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conservative stocking for native ranges and the storage of all available
forage crops In preparation for seasons of drought remain unchanged.

TarLE 1L.—Temperatures and precipilation on the ranges during the 5-year erperi-
mental period

Alenn leporatures in— _ Tonul preeipitation in—-
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RESULTS OF EXPERIMENTS
EXPERINENT 1, 192530

At weaning time, October 22, 1026, all available cows were weighed
and divided as equally as possible inte two groups according 1o age,
weight, and condition.  Both groups were then grazed together on
pasture 2 untid November 22, when group 1 was placed on winter
pasture 1A and group 2 on pasture 1B, Cows in group 1 were {ed
cottonseed vake 112 davs out of 114 hetween November 22 and the
close of the winter period on Mareh 21, and group 2 had no supple-
mentary feeding on the ranee.

Weather and grazing conditions througnout the period, with the
exeeption of January, were more favorable than usual for wintering
heef cattle on the range.  January was extremely cold, but most of
the cattle had no trouble in obtaining adequate feed as there was litéle
snow.  The winter began (o break an February 19, and the eattle
made noticeable gains until the close of the experinent.  Five cows
m each group aborled on the range before the elose of the winter
period,

Ten cows in group 2, on range without <upplement, were brought
to the feed lot on January 22, owing o their weakened condition, and
were fed a small quantity of cottonseed ecake, goud-yality oat straw,
and low-grade alialfa hay.  One cow was later returned to the TANge,
whereas nine bead yemained in the feed lot through 1he remainder of
the winter.  Sevenfy-eight cows in (his group that wintered entirely
on the range had an average welght loss of 28.3 pounds. The 10
cows brought 1o the feed ot had an average loss of 83.6 pounds while.
on the range, hut in the feed Job made an average gain of 51.6 pounds.

TR " R 2
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Only the data for the 78 cows that were carried on the range all winter
without supplement have been used in the summary of results of
group 2 (table 2).

TanLy 2.—Nwmmary of cepertment 1 for the winter period, Oct. 22, 1323, to Mar. 21,
1930 and for the summer period, Mar. 21 to Ucl. 21, 1830

: g
Wiroup | epws . Giroup 2 eows
Sl ranpe whed I {on range amil
| fed cotton- ! fod nosup-

zed cake; 1 plement)
Cowsingronpt oL . - N L1 1117
Winter renge period (130 ilavs:

Avernpe inilinl weight pereow . . . Coeeeoopoundds

Avernge gain or loss per eow | . AP I O

Peripd onranpe_ . . ——— . . Tereant

Feeds consumned 1y s Cotlanserd vake_. e Shatnads

Avernge feed nnd range eost per cow oooctlollars
Furnmer range periold (210 days); .

Averagepulnpereow .. .. L . Lopourndds.

Averngerange ¢osl Dereow_ . . . C e eceeatiolles.
Winter aud stmmer period (364 days: R

Average gnin pereow ... .. . . .. Lo Lowungks,t

Avernee feed aod rapge cost per eow . - e wewutlellars .
talf production: :

Calvesweaned . _...... .. .. ... .\ ee--w..ouniher

Calternp. . ____ R . L ... mereent

Avergee Birth weiehr T o mounds

Averpee weaning weishe, oo . . PR < s T

Averngoage L weaning. . . . L aatlayss

Average cost of feed andd range per 100 proamiks of codf o1 weanimyg llilll{e

cnllars, .

Ltem

VOIS pows Do pronp 1al the beginning of the experitnent, 4 were remgved duriog the winter hecause of
injuries and 1 died on saminer rapge.  OF 91 cows {o group 2, 3 heilers were removad oo account of enrly
valving and 10 eows were removed from the experiment as they were kept in the fees] ot part of the winter.

+ Cottonseed cake fed for 112 duys within the periaid Nov, 22 (o Mar, 21, inclusive.

3 A1 the Iollowing prices: Coltonsecd cake $55 per ton and roge estimated ot 1 cent per head ner dut

On Mareh 22, after both groups of cows had been weiched, the
hreeding cows of group 1 were combined with those of group 2 on
pasture 1B for early spring range and ealving,  Calving began on April
12, and cows with calves were transferred to pasture 1.\ 25 soon as the
calves were old encugh to travel. Cows and calves on this pasturce
were moved to pasture 2 heginning on May 14, The use of the
winter range pasture lor ecalving and spring range grazing wus neces-
sary on account ol poor grazing conditions on the summer pasture,
hut this practice reduced materially the available range feed {or the
following winter. Cows and calves remained on pasture 2 {fig. 7)
during the rest of the summer seasen, except for the 7-week breeding
period, when the registered cows were with bulls in other pastures.

Grazing conditions [rom Mareh 22 to Qctober 21, when ithe experi-
ment was ternminated, were generally unfavorable, owing to hot, dry
windy weather and a poor grass erop. Water holes on the range were
dry at the end of March and the eattle had to be watered at the well.
This condition existed througheut most of the summer.  As o result,
poor ulilization was made of the range located at long distances from
water. Pinkeye broke out among the cows and ecalves on May 14,
persisted despite trealment, and gradually ran its course through the
herd by the close of the summer season.  Severul cows that faded to
recover normal evesight were culled out at weaning time in the fall.

The cows fed cottonseed cake carried more {lesh at the close of the
winter scason than did those receiving no supplement, but there was
no noticenble difference in condition between the two groups at the
close of the subscquent summer grazing senson, as shown by table 2.
Calves from the former group of cows weighed 2.5 pounds more at




COTTONSEED CAKE TOR WINTERING COWs OX RANGH 11

birth and 18.9 pounds more at weaning fime than calves from the latter
group. However, the additional weight of calves in group 1 at wean-
ing time was not sufficient to offse an increased feed charge of $3.62.
The feed and range cost per 100 pounds of calf at weaning time in
group 1 was $0.94 more than in group 2.

EXPERIMENT 2, 1530-31

The allotment of eows used in the 1929-30 experiment was used also
throughout the 1830-31 experiment with the exception of cull cows
that were removed. However, 64 head of bred Z2-year-old heifers
were added to the herd.  All the cows were returned to pasture 2 for
fall range after they were weighed on Getober 21,1929.  On November
22, they were separated into two experimental gronps and moved into

FIGPRE T.— Cows amad colves nround noe. 3 well {pastare 2} during tiwe breciling sonsgh,

the winter pastures.  The Ieeding of cottonseed cake to group 1 was
hegun on December 1.

The weather throughout the winter of 1930-31 was unusually mild,
and range conditions for this period were particularly favorable.
However, the grass had made comparatively little growth during the
1930 season as these pastures had been used throughout the previons
calving season.  Nevertheless, since there was only a slight covering of
snow on the range and that at short intervals, a good range utilization
was obtained.  There was little or no spring moisture, as a result of
which the range was dry with no early growth of grass.  Cows in both
groups were able to obtain snow water on the range ot hiregular inter-
vals during the winter.  Water at no. 2 well was available at all times,

Cowsingroup 1 received 77 feedings of nut-size cottonseed eake from
December 1 to Mareh 25, inclusive. ‘The rate of fecding avernged 0.98
pound pey head per feeding. Al experimentalcows inbothgroups were
on the range through the entire winter period. The cows were
removed from winter range on March 25, trailed to headguarters, and
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weighed on March 26, on which date the winter phase of the experi-
ment ended. The weather was cold and disagreeable through the
. moving and weighing period and the cows in both lots lost heavily in
weight.  Cowsin group 1 made a slight gain during the winter period,
whereas cows in group 2, on range without supplement, suffered weight
losses (table 3).

TanLe 8.—Svmmary of experiment 2 for the winter period, Oct. 21, 1030, to Mar, 26,
1831, and for the semmer period, from Mar. 26 to Nor. 3, 1131

Graup 1 ¢ Group 2
cows{on | cows{on
v range amdl ! rooge and
¢ fedt ontton- | fed oosup-
t sead enke) plemaent)

Cowsingronpt. . .. . . S ..o number. .
Winter range period {138 days):
Average initial weight pereow. ., © .0 0 o .. .. .. .pounds..
Average grin ofloss Poreow. ... . L L L el oo eew..do.
Peripd oniranee . oLl . o coo oo peroent ..
Foeds consumed per cow: Cotlonseed enke. .. . . .. . ... poonds..
Average feed and range cost pereow 5. L. o L. o ____dollirs
Summer range period (222 davsy:
Avernge loss percow . e e e . pmundds
Averagerange ergb pereow, ... L. L _ Lo ee..diollars
Winter and sumnmer pericd (378 davs):
Avernge loss percoow._ o .. oo oL opoumds |
Average feed and ronpe eost percow_ __ ... ... ... . ... _ollars |
Calf produetion:
Cabves weaned P e ... . .mimber. .
o ....Tioreenl. .
o o..pounds.
P [
Avernge ngs al woanming ... .. . e e doys. .
Avernge cost of feed amd runge per 108 pounds of callf at weaning §
dollars. .

&

1
I
1

o~
ey
;@?i;

ey
o RS

I Ol e 11 cows in wroup 2al the beginnlng of the experiment, §eow died in the winter, Uin the sumitmer,
and 1 was retageed for other entses,

? Cottonsecd cake fed for 77 davs within the peciod Tiee, e 3ar, 23, Toelusive.

2 At Lhe following prices: Cotlenseed cake $41.07 por lon and range estitnaled o L eent per herd por day.

Pregnant cows were moved back to the winter pasture 1B on
March 28 for calving, and dry cows were trailed to 2 spring pasture
on Aarch 30, Calving began on April 8, and scon afterward cows
and calves were moved {from pasture 1B to pasture 1A and thence to
pasture 2, as in the first experiment. They remained on pasture 2
from May 13, until the close of the summer except for a 7-week
period, during the breeding scason, when the registered cows were in
other breeding pastures.

A severe drought prevailed through the entire 1931 season, and
grazing conditions were generally very poor. little or no grass grew
on the ranges used by breeding cows and the chief source of foruge was
the 1030 grass. There was also a shortage of range moisture during
the season, and most of the water had te be obtained from a central
tank. Range utilization was unsatisfactory and range adjacent to'
witer was overgrazed. The quantity of mill given by the cows was
not sufficient for the hest development of the calves. Bone chewing
was contmon late in the summer, and a minersl mixture composed of
50 percent of salt and 50 percent of steamed bonemeal was fed
beginning September 9. This mineral mixture reduced but did not
entirely eliminate the chewing of bone,

Corrals and weighing equipment were installed near no. 2 well
during the summer of 1931, thereby climinating the necessity of
trailing the herd to headquarters, & distance of 7 to 10 miles, for
weighing. The herd was rounded up in pasture 2 on November 3.
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The calves were then removed and trailed to headquarters and
weighed, and the cows were weighed at no. 2 well.

Because of the poor summer pastures both groups of cows lost
heavily in weight during this season, as shown by table 3. However,
the cows in group 1, fed cottouseed cake on winter range, had on the
average 24.9 pounds less loss In total weight for the vear than did the
cows In group 2, receiving no supplement. Calves from cows fed
cottonseed cake weighed 2 pounds more at birth and 9.9 pounds more
at weaning time, but the calf crop wns 9.3 percent lower. ~ Of the cows
in group 1, 15.7 percent were dry as compared witly 8.1 percent in
group 2. Kicht of the eighteen dry cows in group 1 were 3-year-old
heifers added as replacements during the fall of 1031. A “test for
Bang’s disease made on November 3 and 4, 1031, revealed the pres-
ence of 19 reactors in group 1 and 15 reactors in group 2. Only two
of the dry cows in group I reacted, and there were no reactors ameng
the dry cows in group 2.

The average winter and summer [eed and range cost lor group 1,
fed cottonseed cale, was $1.58 more per head than for group 2, fod no
supplement. The feed and range cost per 100 pounds of cali at
weaning time in group 2 was $0.59 less than that in group 1. These
extra returns from the use ol cottonseed cake, however, did not pay
for the extra cost.

EXPERIMENT 1, 1931-32

On November 3, after being weighed at no. 2 well, the cows were
divided nto experimental groups, and each was turned into separate
winter range pastures. A number of thin cows were in cach of the
groups, and the general avernge weight was about 130 pounds less
than the average weight in October 1930,

Grozing conditions through the 1931-32 winter season were gen-
cerally adverse, Owing to the prevailing drought during the summer
0f 1931, the winter pastures in the fall of that year had Iess grass than
in the spring at the close of the previous winter grazing.  Weather
conditions were generally Tavorable for grazing except for a 7-week
period from January 1 to February 20.  Rain on January 9, followed
by o cold wave, resulted in a heavy crust on the snow.  This conditinn
was followed by a scvere snowstorm on January 12 that drifted and
closed most of the range to grazing, until the weather changed late
in February. The ehiel source of range forage during these7 weeks of
stormy weather was the unpalatable sandgrass, greasewood, sagebrush,
and yucen,

Cows in group 1, fed eottonseed cnle on the range, were generally
strong and all except 12 head were kept on the range all winter.  These
were brought to the feed lot on January 17, fed mixed hay and cotton-
sced cake for 43 days, and returned to the range on February 29.
Cottonseed cake was fod for 111 days on the range at & daily rate of 14
pounds. This quantity wasincereased to 2 pounds per head per day on
January 16 and to 3 pounds on January 30 but was reduced to 2 pounds
on February 24. The cows would not come to water of their own
accord during the severcly cold wenther and depended on snow for
motsture for periods ranging from 10 to 14 days at & time. On Feb-
ruary 17 they were transferred to the winter pasture of group 2 as the
range on this pasture was somewhat better. The group 2 cows, as
shown later, had been moved to the feed lot. Weight losses were
unustally heavy during the cold weather but were regained during the
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mild weather that followed. The average daily gain per head for the
winter period was 0.57 pound,

Cows in group 2, on range without supplement, suffered heavy
losses in weight late in December and early in Janusry, and 32 head
were moved to the feed lot on Jannary 8.  The remainder of the group,
numbering 84 head, were moved to the {eed lot on January 14. The
entire group was kept in the feed lot for the remainder of the winter.
The average weight loss per cow on winter range was nearly offset by
the gain in the feed lot, which was 64.7 pounds, there heing a net loss
of 5.2 pounds for the winter period. These cows were fed only mixed
hay in the feed lot. Final weighing of the group was made at head-
quarters on March 17, and the cows were turned on range in the
group 1 winter pasture on March 20 and kept there until early in April.

Calving began on April 9 in pasture 4, containing about, 1,500 acres,
but the breeding herd had to be removed to pasture 2 on April 11
because of the failure of the well to supply sufficient drinking water.
The cows and calves were carried on pasture 2 through the remainder
of summer grazing season, with the exception of the ususl changes
made during the 7-week breeding period.

Table 4 shows a summary of the third experiment.

Tasie & —Summary of experiment 3 for the winler period, growp ¥, Nov. 8, 1831, lo
Mar. 21, 193.2; group 2, Nor. 8, 1931, {e Muar. 17, 1932; and for the sirmamer period,
growp I, Mar. 24 to Noe. 1, 1332; group 2, Mar. [ lo Nov, [, 1032

-l Ty ! cnws;l Giroup 2 pows

(o mtnge nogd fon roage apd

fedd ot tenseed vl no cotion-
ki | supd enken

e

CowsIn Eremp ? o iiee. . o eiliiiei.... . .fRWWE
Winler range period L .. .. ... R ooLtlays
Average initind weight per eow e c...nonods
Average giin o Io§s por cow . . d
Period o raoge. .. ..., L . e
Perinelinfeed bol o L0 o ..o odoL
Foeds eonsumed per cow:
Caltonsend ko ... ... .. .__.... ... ._._ _._ _pounds,.
Al diny o _ . . R [ T
Avernge foed und ringe cost [ dollnrs. .
Summor range neriod._ . L. . . R £11. -
Average gain or logs [er cow - beanels
Averafie ranfe cost per eow tellers_
Winter and sutnmer periods
Averupe gain por cow.. e e el
Average feod nod rooge cost per cow .. . . PR ) 11217 =0
Calf production:
Calves weaned - o0 .. nmnber, .
Cailerop ..o, . oo e e e e o .o puereent .
Avernge birth weight . .. RPN 15111 1 05 b T
Avernme weasing weight.. ... . . Y { | S
Average age nt wenning .. ... . P < |1, v~
Avernge enst of ford and rnpe jer WH powrndds of endl Bl wesning Ifnﬁc
dolhrs. .

E Beenuse it was itnposgille for wl) e animals (o odnein fpd on the range duving o part of the winter, 12
cows in groap 1 and ol the cows i groap @ wore inoved 1o dbie feed ol and Sandied as deseribel i the Lext,
‘Phe drta for gronp U showing period ou rnge soe in foed bot fmve hoen adjusied (o make Lhein gompnrabia
with Lhase datn for groo 2

O the TIB eaws in geoup | et the Beeinning of e experiment, 1 cow dicd from peciden{ and 5 cripplod
cows were removedd from Lhe experfment,  OF the 118 vows fu group 2, 1 eow diod ot the range and 1 erippled
cow wis removed from the experimend. .

1AL ke following prices: Cotionseed onke $37.450 per ton, slfalf bay $8 por ton, and range astimated at
Teent per bead per day,

Grass wns slow starting In the early part of April 1932 but there
was abundant moisture, and grazing conditions were generally satis-
factory throughont the summer months. The water supply of the
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range was good except .ate in July and for u short period in Sept. mber.
Thus, the cattle were able to graze ot long distances from central water
tanks during most of the summer. Little or no bone chewing was
noted during the year.

Cows in group 1, fed cottonseed cake as & winter range supplement,
spent: 46 percent more of the winter period on the range than did those
in group 2, which were carried on the range without supplement.
Furthermore, the cows in group 1 made fairly good gnins during this
period, whereas those in group 2 failed to maintain their weights,
The group 1 cows, therefore, were in better condition at caf\-'iug
time. However, group 2 did so much better than group 1 on summer
pasture that the total gain of the former during the entire experiment
was only 7.9 pounds less, on the average, than that of the latter group.

Calves from group 1 cows weighed 3.5 pounds more at birth and
14.6 pounds more at weaning time, but there were 23.2 percent of dry
cows in group 1 as compared with only 12.9 percent in group 2.

At the close of the 1932 summer grazing there were 14 reactors to
the Bang's disease test in group 1 and 11 reactors in group 2. The
total number was nine less than in 1931, Two dry cows reacted in
group 1 and one in group 2,

For the entire experiment, the average feed and range cost per cow
in group 1 was $3.98 less per head than in group 2, and the feed and
range cost per 100 pounds of calf at weaning time was $0.90 per 100
pounds less.  One pound of cottonsced. cake fed on the range replaced
approximately 10 pounds of hay fed in the feed lot, and the use of
cottonseed cake as a range supplement more than paid for its cost
during this vear,

EXPERIMENT 4, 1932-33

On November 18, all unregistered cows, including 15 bred 2-vear-old
hetfers, were divided into two groups and moved to winter pastures
1A and 1B. Because of changes in these pastures, as already men-
tiened, group 1 was placed on pasture 1B instead of 14, as in previous
vears, and group 2 on pasture 1A. When they were moved to these
pastures, both groups ol cows were thin owing to the verv short
sumiper and fall range. However, the average weight ol the breeding
cows was 40 to 50 pounds more than at the beginning ol the vear
1931-32.

Weather and grazing conditions through the 1932-33 winter season
were about normal.  Grass growth had been satislactory during the
summer of 1932, and there was more {eed svailable on the winter
range pastures than during any season since 1929-30. Weather
conditions for range grazing were generally Tavorable with the excep-
tion of & 30-day peried of extremely heavy snowfall and low tempera-
tures from Junuary 15 to February 15, Two of the most severe hliz-
zards ever experienced in this locality occurred on February 6 and 8,
and were accompanied with temperatures of about —30° K. All
hivestock suffered from this severe weather. To prevent the deaths
of large numbers of animals, all cows in group 2 were fed allalfa Liay
on the range from February 9 to 21, und 10 old cows in this group were
Ted the hay uniil the middle of March.  Six cows in group 1 were fed
alfalfa bay from February 9 1o 21, All the cows of both groups were
kept on the range all winter. Winter began to break during the
latter part of February, and when most of the snow on the ringe
melted, there was & genernl improvement in grazing conditions.
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On those days on which cottonseed cake was fed the cows in group
1 received 1 pound per head daily from Jan uary 9 to February & and
2 pounds from February 9 to March 14. They lost in welght during
this period but their losses were not unusual. At the close of the
experiment, their genoral condition was more satisfactory than that
of the group 2 cows. Cows in group 2, on range without supplement,
lost a little more then 0.5 pound per head daily during the winter
period, which was more than two and one-hall tinmes that of the group
1 cows.

Final winter weights of the cows in groups 1 and 2 were taken on
the range seales at no. 2 well on Mareh 17 and March 16, respectively.
On March 17 the two groups were moved to pasture 3 for calving,
which began on April 10.  As soon as the ealves were able to travel,
the cows with calves were moved from pasture 3 to pasture 4, where
they remained until June 6. They were then moved back to pasture
3, where more abundant grazing was available.  On June 23, the usnal
separation of the berd was made into breeding units.  All cows and
calves were placed on pasture 2 on August 15, at the close of the
breeding season, where they remained until the close of the summer
puaature season on Octoboer 15,

Pasture 3, which eantaiiied nearly 3,000 acres, had an abundance
of feed and water, and grazing conditions were very satislactory
through the calving season. There was also an abundance of ol
grass in pasture 4, and as o reservolr had heen constructed in 1032
there was a satisfactory supply of water, However, pasture 4 con-
tained only ahout 1,500 acres and the period of grazing, thervefore,
had to be restricted. Rainfull was below normal through July and
August, water holes dried up, und {he caitle were foreed to Fraze near
water tanks and reservoirs.  The breeding cows muaintained their
conditton untl late in the season, but a shortage of water and feed
retarded the growth of the calves, Late rains and eool weather in
Septemher amd Octaber Improved griuzing conditions, and both cows
and ealves were making satisfactory gains at the close of the season.
Tabie 5 gives a sunmary of the fourth experiment.

Cows in group 1, wintered on the range with eottonseed cake as
a supplement, lost on the average 48 pounds less per head than cows
1 group 2, wintered on the range without cottonseed cuke.  Hao Wever,
the cows in group 2 gained, on the average, 44.5 poitiels more on sutn-
mer range than did the group 1 cows. Thus, the average total gains
Tor the two groups of cows for the vear were approximately the same.

Calves from group 1 eows weighed 3.6 pounds more at birth and 13.9
pounds more at weaning {ime, but there was 17 percent of dry cows in
group 1 as compared with only 9.3 percent in group 2.

At the close of the 1935 grazing season there were six abortion re-
actorsin group 1 as compatred with four in group 2. The total number
was 13 lezs than in the all of 1032, All the dry cows gave negadive re-
ackions.

For the entire experiment, the average feed and range cost per eow
in group ' was $0.08 less than in group 2, wheress the feed and range
cost per 100 pounds of call at weaning time was $0.05 more than in
group 2. There was a slight advantage this winter in favor of feeding
hay on the range during storms as compared with a continuous use
of cottonseed enke.



http:fouri.ll

COTTONRSEED CAKE FOR WINTERING €0Ws OX RANGE

TaBLE 5.—Summary of ceperiment 4 for the winter peviod. group 1, Nor. I, 1542,
fo Mar, 17, 1933; gronp 2, Nor, 1, 1832, «r Mar. 18, 1933; and for the sumumrer
period, group I, Mar. 17 10 Oct. 16, 1933; group 2, Mar, 16 6o Ocl. 18, 1833

i t

FGroun Leaws ' Groun 2 eows

“fon ranue und  fon enee andd

U ofed portan-  ferd np eattan-
seed enke) . sped cake

Cows in group t___ . nuher ) 7
Winter range period. . N . . aays. 3, 137
Avernge inttinl weight per cow . Putieds
Average loss per enw | . o o ..
Perfod ¢ ranpre i, PP . L pereent G
Periorl of supplemental feading on Faiipe N 1)
Feed consumed per eone
Cotlonseed cuke . E . pognids
Alfalln hay_ .. . .- . . itn
Average feed and range cost s per pow .. lollars
Summer ramnyge period. . . R . idny-
Avernge guitt per eow . __ . . jrouneds
ATPILEC TADEE COSE PEF pow . o o o L dullar-
Winter sod suminer periods (340 tlnys):
ATRIOEE gRin et o o .. .. potnelx
Avarape feed Rod range eost peT Cow . . dallas .
Calf produciion:
alves weaned., . __ o ... mirmber
Calferop. . . .. . . . [Tt ng
Aserage birth weighi . L. pounrs
Average weaning woeight R TR
A TCrREE BEC AL wenning . . R/ ) L
Average vost of feed amd ranpe et LK pousds of eall s weaniog time
daliars . Lo

————— e e B

V4 croun 1 eows and 3 prougs 2 eows died oo Thuge duning ihe Febrogey storm; 2 ETOU 20w wire toulavo)
frem experiment during the winter o neeount of weakness; [evaup | paw and 3 Eroup 2 eows dead or missine
01 SUDLMET range.

30011 eows in group Lol the bepinnine of the experiment, 4 died on thie range doring the February storm
and 1 was dead or imissing on sun mer tritge.  UF LA eows boogroun 2, 8 died during thw Febetnry ston, 2
wereremove I duriog the winter beeotse af woikniess, and 3 were deacl ar MSSINg on Sumeer range.

4 At the following prices: Cottonsecd cukp F2E.07 per ton, alfalin hoy 85 er toa, ared range ostiomred wa |
eent per head per day.

EXPERIMENT 5, 1933-14

The number of cows available for the 1933-34 winter range experi-
ment was smaller than for the elher experiments because of the closer
culling of inferior cows.  On October 16 the cows wore divided into
two groups, 22 bred 2-year-old heifers were added to each group, and
the snimals were moved to winter range pastures. The average
weights of the cows at the beginning of this winter range experinent
were slightly less than the weights at the beginuing of the 1932-33
experiment.

Weather and grazing conditions through the 1933-54 winter season
were more Javorable than for any other year of the experimerits viith
the exception of 1930-31. There was an adequate supply of grass in
the winter pastures, temperatures were mild, and there was Httle or
no snow on the range at any time.  All cows in both groups remained
on the range through the entire period.  The cows in group I received
73 feedings of cottonseed cake from December 18 o Mareh 17, inelu-
sive. Tt was fed af the rate of 1 pound per hicad per day.

Final weighings for the winter period were talen at no. 2 well on
Muarch 27 for the group 1 cows and on AMarch 29 far the group 2 cows,
The weather on Marceh 29 was stormy, as o result of which the cows in
group 2 probably lost weight bofore the weighing aperation was com-
pleted. All breeding cows were number branded ut the time of weigh-
g, after which they were moved to the calving range in pasture 3.
Calving began on April 3. The cows with calves were moved lrom
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pasture 3 to pasture 4 as soon as the calves were able to travel, as in
the previous season. The water in the reservoir in pasture 4 dried up,
however, and on May & the animals were moved back to pasture 3,
where they grazed until June 11. They were then moved to pasture
9B, Pasture 24 was used during the breeding season, June 29 io
August 13, and pastures 2A_and 2B were used in common for the
remainder of the summer. Yearling heifers were slso grazed in these
pastures with breeding cows after the close of the breeding season.

Drought conditions of a very severe nature began early in May and
continued throughout the summer and fall. The total precipitation
from January 1 to October 31 was 4.78 inches, which was 7.81 inches
below normal. There was little or no growth of grass during the
swmmer. ‘Temperatores were high and grazing conditions were prob-
ably the worst ever experienced at the station.  Table 6 shows & sum-
mary of the fifth experiment.

TaBLE B.—Summary of erperiment 5 for the winter period, group 1, Ocl. 186, 1433,
to Alar. 27, 18934 group 2, Oct. 168, 1988, lo Mar, 249, 1934; and for the summer
period, gronp b, Mar. 27 o Lol 18, 1834 group 2, Mar. 29 {o {ict. 16, 1934

[}
l Cirgup 1 (:owsl Gronp 2 cows
{on renpe and (on range and

Itemn ferl cotlon- | fed nosapple-
seect cake} meni)

Cows i proupl.. o . e el wmemeeee . _. number__
Winter ratige perjod., R, o ... ... davs.

Averape ioitic] weitht per cow . e o THOUNLIS

Avernie piin per cow B ....do....

Period on rabge. . . . PETCEnt .

Feed consmned per cow: Coltopseed enke | _nounds

Average fecd nnd rangre onst per tow 2
=nmner rhge peciod.

Averape 1088 per cow_ | A L. mwinds__
Averspa range cosl ner cow - ... . dollurs
Winter nnd summer ranpe periods G5 duyse:
Averape loss por onw, .. - - - .pounds . 47.7 50.2
Avernp feed nnd rapge cost per cow cdnliunrs. . 4.60 3. 05
€ al protluction:
Cajves wenmned . ..o . ... .nomber. . 68 62
Call erap . . . . . pereeni 88.3 B 5
Avernpe binth weighi o . . -prounds .. 5.8 745
Averpge weaning weight . Y L I 2175 0.6
Averspe ppe Bt wonping. . . . oooodavs. 1H.7 RO
Wenned eall por eow_. . e e e aeiiaa . .pounds . 230.4 242.9
Averape cosi of feed 800 reupe per 16 pounds of crif ot weaning time
floliars . 164 1.5

b 0F the 70 pows i proupr | ad e beginuing of the oxpertinent, @ dry cows were removed during the sum-
mer. O A0 R0 cows in greny 2, 2 dey cows were ranoved and | eow and eall were token ot (ar other
rluse,

3 (" nttonseot] cnke wus fed T4 days withen the periad Dee. 15 Lo Mar. 17, {nclusive.

T At the Follow ing prives: Cottonsesd enke nt $27.23 por Lon nivd range estimaded at 1 cent per hizadd yrer day.

During the winter, the cows in group 1, fed cottonsecd cake as a
supplement, gained on the average 43.1 pounds more than cows in
group 2, wintered on the range without supplement.  Although the
cows in group 2 made an average daily gain of only (.18 pound, they
appeared Lo be in nearly as good condition for calving at the close of
the winter period as wore those in group 3. During the summer the
group 1 cows lost 40.7 pounds more than group 2. Average weight
losses for the year were approximately the same for both groups.

Calves from group 1 cows weighed 1.3 pounds more at birth and
15.9 pounds more at weaning time than enlves from group 2 cows.
It is possible that the slightly better condition and weight of group 1
cows at the beginning of the summer scason were responsible for the
heavier calves at weaning time. Weaning weights of calves were
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below normal in both groups, owing to poor grazing conditions, a
shortage of water, and o limited supply of milk from :heir dams.
There were 9.1 percent of dry cows m group 1 and 18.9 pereent of
dry cows in group 2. _

The Bang’s discase test ox the herd at the close of the 1934 grazing
season showed five reacting cows In group ! and three reactors in
group 2. All reacting cows in group 1 and all except onc 1n group 2
produced calves in 1934. The total number of reactors was two less
than in 1933.

For the entire experiment, the average {feed and range cost in group
1 was $0.95 more per head than in group 2. The feed and range cost
per 100 pounds of calf at weaning time was $0.14 more thanin group 2.
Thus the nse of cottonseed eake as a range supplement was of no
economic advantage during this year.

AVERAGE RESULTSR

In experinents 1, 2, and & dirert comparisons can be made between
wintering on range slone and on range with cottonseed cake. There-
{ore, the average resuits of these three experiments are presented in
table 7. During the winter the growp 1 tows, which received the
cottonseed-cake supplement, made gains, whereas the group 2 cows,
which received no supplement, lost slightly in weight. During the
sununer both groups lost In weight, the losses by the group 1 cows
belng approximately twice as much as those by the group 2 cows.

TapLe 7T.—drverage results af coperiments 1, 2, and 3, during wihich all cows were
Lept an the range all winfer

o e
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ALt following prices: Cottonseed enke ot $R000 per Lo g paiee sse eyt ed 12 1 eent per b per
uy.

Calves from the ecows fed cottonsced enke averaged 1.9 pounds
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In average range and feed cost for the entire experiment there was
a difference of $2.02 per cow in favor of group 2. The cost of range
use was the same for both groups, and this difference of $2.02, there-
fore, represents the avernge cost of cottonseed cake per cow. The
feed and range cost per 100 pounds of ealf produced shows a difference
of $0.60, which also is in faver of the group fed no supplement. This
difference is siguificant. It is doubtful whether the smaller yearly
weight {oss per cow which resulted when cotfonseed calke was fed on
winter range would compensate for the higher leed costs just men-
tioned.

These resulfs indicate that the use of cottonseed cake as a winter
range supplementwas unprofitable during winter periads when weather
and range conditions were favorable for range grazing and 2 minimum
amount of supplemental roughage wasrequired. However, the winters
during these three experiments were not typical of castern Montana or
of the northarn Great Plains as a whole, Results obiained in experi-
ment 3, 1931-32, when temperiture and precipitation records more
neariv approached the average, show that all the cows receiving no
supplement on the range were forced inte the feed lot on account of
adverse grazing and that the majority of the cows fed cottonsced cake
were satisfactorily wintered on the range. During this experiment 1
pound of cottonseed cake fed on the range replaced approxamately 10
pounds of allaifa hay fod in the feed lot and resulted in a saving of $4.55
per head in wintering cost.

SUMMARY AND CONCLUSIONS

Experiments with Herelord hreeding cows were conducted to deter-
mine the effect on winter gains, feed costs, and subsequent calf crop,
of wintering cows on the range (1) without supplement and (2} with a
supplement of cottonseed cake. These experinents wers earried on at
Miles City, Mont., from the winter of 1929 through the summer graz-
ing senson of 1934, For the most part, the winters were mild and
maximum use of range grazing was made. The summers were geney-
ally Lot and dry with grazing conditions helow normal.  The average
monihly temperatures were above normal through all the winter and
summer seasons, whereas the precipitation was below normal during
four of the five winters and during all the swnmers.  The period {from
November 1931 through October 1832 more nearly approached normal
weather conditions ns regards winter and summer temperatures and
precipitntion than any of the other four periods.

The results of these experiments indiente that cottonsced cake is a
valunble supplement on native range but that [or greatest cconomy its
use should be limited fo seasons in which winter range conditions are
severe.

Cows led cottonsecd cake on winter range carried more (lesh at the
close of the winter than cows without this supplement and consistently
produced hoavier enfves nt birth and weaning time. This feed serves
well ns a range supplement, since it is highly concentrated and ecan
be fed with little or no waste.

Its use provides a means of insurance against short hay c¢rops and
winters of deep snow and poor grazing.  This Tact was demonstrated
particularly during the winter of 1931-32, as the cows in the group
without supplement had to be moved from the range in January to
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prevent heavy death losses, whereas all except 12 cows fed cottonseed
cake were carried on the range all winter. Moreover, this group of
cows maintained their weight satisfactorily when moved in the mid-
winter season to the range vacated by the cows receiving no supple-
ment on the range.

Cows fed cottonseed cake wers able to subsist on sagebrush, yuces,
greasewood, and other browse plants, when the grass was covered by
deep snow. During the winter, 1 pound of cottonseed cake fed on the
range replaced approximately 10 pounds of hay fed in the feed lot.

A summary of resalts from 276 cows wintered on the range with
cottonseed cake as a supplement {group 1) and 266 cows wintered on
the range without supplement (group 2) shows that the two groups,
during the combined winter and summer period, had average weight
losses of 19.1 and 32.2 pounds, respectively. During the winter, group
1 made gains in weight, whereas group 2 lost weight. During the
summer both groups lost weight, although the losses made by group 1
were approximately twice as heavy as those by group 2.

Calves from cows fed cottonseed cake were, on the average, 1.9
pounds heavier at birth and 13.6 pounds heavier at weaning tume than
calves from cows receiving no supplement.

The average winter and swmmer range and feed cost, with cetton-
seed cake at $44.50 per ton and range use estimated at 1 cent per head
per day, was $5.72 for group 1 and $3.70 for group 2, with a diffcrence
of $2.02 per cow in favor of the range without supplement.

The feed and range cost per 100 pounds of ealf produced was $1.80
for group 1 and $1.20 for group 2, with a saving of $0.60 por 100 pounds
of calf when cottonseed cake was not fed as 2 winter range supplement

to cows. Even though the cows in group 2 made an average vearly
loss of 13 pounds more than those in group 1, the difference in their
favor so far as calf production was concernced more than compensatod
for their greater weight losses.

In no year of the experiment was there any signifieant difference in
numbers of cows in the two groups reacting to the test for Bang's
discase. The majority of diy cows fatled to roset to the tes!.
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