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South Dakota is one of the more importent beef
cattle producing states in the nation, renking fifth
on the average for the periocd 194%3-1947., The number
of beef cattle in South Dakota has been increasing
during the past several years. Most parts of the
state are well adapted to beef production, especially
the range area in the western part where extensive
grass lands are avallable,

The twenty-two western ecounties of South Dakota,
the portion of the state renerally considered ns the
range area, comprise 37,130 square miles or forty-
elght per cent of the total acreage of the state. On
January 1, 19%1, there were 307,900 head of cattle,
other than milk cows, within this area, and on January
1, 1247, there were 701,700 hesd of cattle, other than
milk cows, within this area, an inerease of 392,700
head of cattle in six yearss Anonymous (1940 and 1947).

The success of the beef cattle enterprise in western
South Dakota depends largely upon the economical use of
supplemental feeds for wintering of breeding and stocker
cattle, proper stoecking of ranges for swmmer grazing,

and the development and maintenance of good quality



breeding herds. Many cattle raisers in western South
Dakota have Varying amounts and types of supplemental
feeds available for wintering beef cows.

The experiment reported in this thesis was designed
to study the effects of varlous winter rations on cow
welghts, calf production, and ecalf weaning weights.
Wintering experiments have been condueted at other
experiment stations, but until this study was initiated
there had not been a study of wintering beef cows under
South Dakota climatic conditions using feeds produced
in this state. There have been some experiments cone
ducted on wintering steers in South Dakota.

This study was made with: four kinds of winter rations
suitable to western South Dakota to determine their effect
on cow weights during the wintering period, the number
and welghts of calves produced at birth, and the number
and weights of calves at weaning time. The purpose of -
the experiment was to obtain information for use in plan-
ning a ration for wintering beef cows wiich would result
in grestar beef production for tha ranchers of western
South Dakota, as wintering of breeding cows constitutes
one of the major problems of the beef cattle industry in

this area.



Researceh in the northern great plains area deal-
ing directly with the effect of various wintering
rations for range beef cows on the subsequent calf
production i3 quite limited. Wintering experimants
with range beef cows have been conducted at several
state and federal experiment stations. However, most
of the studies were conducted under vastly different
climatic conditions and witi: feeds not native to the
northern great plains area. Therefore, only a few of
the findings are of walue wien determining satisfactory
and efficlent practices for the wintering of range heef
cows in western South Dakota.

Black, Quesenberry, and Baker (193") condusted an
experiment at Miles City, Montana, to determine the
value of feeding cottonseed ealke as a supplement when
wintering beef cows on the open range. The study involved
542 cows and was conducted over a five year period. Of
these 542 cows, 276 received cottonseed cake and 266
were wintered without any protein supplement. The results
of this study indicated that a profit could be realized
when cottonseed cake was fed during severe winters, but

not during open winters., During severe winter 1 1b. of



cottonseed cake replaced 10 1lbs., of alfalfa hay., The
cows fed cottonseed enke also consistently produced

the heaviest calves at birth and at weaning time. Calves
produced from c¢ows recelving the cottonseed cake averaged
1.9 1lbs. heavier at birth and 13.6 lbs. heavler at wean-
ing time.

At the 8San Joaquin BExperimental Range, California,
Hutchinson and Freeborn (194%C0) report that the annual
addition of 250 - 300 1lbs. of esttonseed cake and hnrley
to the ration of each cow inereascd calf erops and the
weaning weight of ealves. It was reported to have
reduced death losses and the mmber of retained placentas.

Lantow (1930) states that beef cows during the winter
period should be supplemented with cottonsmesd cake. He
states that one pound of cottonseced cake per head daily
should be fed after the start of the winter feeding
period. Also, he states that while such feeding may
not have much effect on the weight of the cow, or the
calf vhen dropped, it enables the cow to produce con-~
siderably more milk, which results in rapid gains for
the suckling calf.

Guilbert and Roehford (1940) state that pregnent
cows must gain about 100 1lbs. in weight between weaning
time and calving time in order to maintain thelr flash



or condition, They report that if cows or heifers
Jjust maintain their welght they lose about 100 lbs.

in condition and are thin after calving. Below a
certain plane of nutrition, either lactation or repro-
duetion, or both, are impaired.

Ross, Van Arsdell, Nelson, Mac Vicar, Cambell,
and Darlow (1951a) report that approximately £ lbs,
of alfalfa hay satisfactorily replaced 2§ 1lbs. of
cottonseed cake as a proteln supplement for com-
mercial cows grazing dry native grass pastures during
the wintering period.

Experiments by Ross, Van Arsdell, Nelson, Mac
Vicar, Cambell, and Darlow (1951b) in Oklahoma indicate
that a system of management in which beef eows are
grazed year-long and fad alfalfa hay during the winter
months was more desirable for a commereisl cow herd
than a system of grazing cows seven monthz of the year
and feeding alfalfa hay and prairie hay in s trap during
the winter months. These findings were based on the
results of a four year study.

Arnett and MeChord (1927) foumnd that there was
no apparent difference in the weaning weights of calves
from cows wintered on various rations in Montana. The

winter rations of the cows consisted of straw alone,
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straw plus various amounts of alfalfa and timothy hay,
and straw plus cottonseed cgke.

Vinke and MeChord (1927) reported that in a number
of trials in Montana that neither the rations fed nor
the gains made by cows the previous winter had any
effeet upon the strength and vigor of calves at birth
or their weights the following fall. They stale that
their experiments indicate that there are only two
requirements of a winter ratiom for beaf cows - (1)
to maintain the waights of the cows from year to year,
and (2) to have the ecows vigorous, strong, and healthy
at ealving time. Thirty-six cows with an averaze winter
gain of 99.9 1lbs. 214 not produce as large calvas as
did 35 cows that made an average winter gain of 31,8
lbs, The kind of winter ration fed to beef breeding
cows dld not seem to have any effeect upon the calwves
produced. Cows which received alfalfa hay and cottone
seed cake in their winter ratiomns made an average winter
gain of 90,7 lbs. and produced calves averazing 352
1bs,. at an average age of 161.2 days. Cows which were
limited during thelr winter feeding to cheap roughages
such as corn fodder, corn silage, and straw made an
average winter gain of 54%.% lbs. and produced calves
averaging 395.5 1lbs. at an average zge of 171.2 days,
Considering the difference in age, no effeet of the
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higher protein rations upon the weaning weight of the
calves could be noticed in these trials.

Arnett, Baker, and Vinke (1926) reported that
studies in northern Montana indicated that no proteine
rich feeds are necessary for wintering beef breeding
cows, Maintenance and good gains have been made when
winter rations consisted largely of corn fodder or
corn silage and straw. Regardless of the kind of
ration fed, greater gains were made by thin cows
following a dry summer than by cows in good condition
following a wet summer. They state that in winter
feeding of mature cows it is not necessary to produce
any greater galns than just enough to maintain the
wvelghts from year to yeare.

The ambove experiments indicate that if enough
gains can he made on summer grass, winter losses proba-
bly will not do any harm to breeding cows. Cows that
made the greatest winter gains did not produce any
larger calves at weaning time than did the cows that
made the smallest winter gainas, The rations fed did
not make any difference on the year to year weights
of the cows or the weights of the ecalves produced.
Highly carbonaceous rations such as silage, corn

fodder, and straw probably are the most economical to
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use in wintering cows, and the above workers fownd no
adventage from adding high protein feeds to such rations
as far as the objective precduct, calves, are concerned,

Vinke and Dieckson (1933) found that records of
250 cows raising calves in Montana over a seven year
period indicated that there is no significant relation-
ship betwaen winter gains of cows and the weights of
calves at birth or at weaning time. There was not any
apparent difference in the vitality and thrift of the
calves. One group of cows (celled the protein group)
was wintered on rations of alfalfa hay only or alfalfa
hay with corm silage or corn fodder and some straw.
Another group of cows (called the carbonaceous group)
was wintered on corn fodder or bluejoint, or straw in
abundance with corn silage or corn fodder. There was
not an important difference in the weaning weights of
calves from either group. From this information it
was concluded that the amount of protein in a winter
ration for beef breading cows has no effect on the
welghts of calves prodnced provided the cecows are kept
in a thrifty condition.

Oreutt (1944) reported that at the North Montana
Branch Station at Harve, efforts have been made to
determine the most practical methods of wintering
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beef cows taking into econsideration weight, eondition,
calf crop, and cost. The results did not show any
advantage in feeding high protein rations to wintere
ing beef cows, nelther was thare any advantage in high
winter rains of cows. If cows lose very much weight
or become very thin during the winter months the
birth weights of the ¢alves willl not be affected, but
the calves out of very thin cows will not make normal
growth unless thelr mothers have sufficient feed for
milk production., From these studles Orcutt made the
following conelusions: (1) feed very thin eows enough
to gain 100 to 150 1lbs. during the wintering period,
or enough to offset calving loss, (2) cows in fair
condition need to ba fed only enough to maintain body
weight, (3) fleshy cows may lose considerable weight
during the winter without harm, and (&) thin cows
produce »s large c¢alves at birth as fat cows. Thin
cows produce as large calves at weaning time as fat
cows, provided feed or grass is plentiful smough during
the gpring and summer to insure gufficient milk, ”
Morrison (194%7) states that commonly only enough
supplemental feed is furnished in addition to winter
range to keep the cattle from being sericusly reduced

in eondition. Often a supply of hay or silage is kept

SCUTH.DAKOTA STATE COLLEGE LIBRARY
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on hand to meel shortages of feed on the range during
the winter. Some beef producers supplement the winter
rauge with eottonseed cike or some other protein supe
plement, when necessary., He states tuat Nontana triails
ghow if mature beef cows hawve been separated from thelr
calves by mid-October and have made gcod gains before
cold westher, they may lose from 50 to 125 1bs, in
weight during the winter months and still produce
normal calves the following semzons In the Montana
trials, cows fed one to two lbs. of ecottonseed cake
per head daily during the winter, in addition to range
prsture, maintainad thelr weights better than did

the cows that received no supplement, However, the
waanins weighta of the calwes the next season were not
enough greater to cover the cost of feeding the cotton-
saed cake to all of the cowse.

In Oklahoma trials (Morrison, 19%7), the calf
crop was @qually as good when cows were wintered on a
supplement of 2.2 lbs. of cottonsead caike with winter
range, as when they were wintered on prairie hay and
one lh, of cottonsesd cake = day., In some aress 1t
does not prove economical to supply supplemental feed
to winter grazing under usual conditions. In other
distriets supplemental feeding of cows belng winter



15

grazed preatly incressed the percentage of ealf erops,
reduced the death losses, and inereased the weaning
weights of the calves.

Black amd Mathews (1937) found it is more sconomi-
cal to winter steers on range and supplement the range
with esncentrates or dry roughage in extremaly bad
waather or when the vegetation is covered with snow,
than it is to carry them through the winter in the
feed lot. The studies were mada at the Ardmore, South
Daketa station end are not of too much value in deters
mining wintering rations for beef breeding cows.

Hargrave (1949) reports that leef cows may be
wintered successfully on grass without any supplemental
feeding at the Manyberries experiment gtaticn, Alberta,
Canada, Cows that were in good condition in the fall
lost as muzh as 350 1bs. in weight during the wintering
period, and although thin, they were strong and able
to make rapid recovery of waight on new grass. - Such
creat losses in welght had no apparent effects on the
subsequent weights and condition of tha cows or of the
calves that they raised. With adequate pasture during
the summer the cows were able to regain all winter losses
in weight by the following fall and were able to raise
normal calves while doing so.

Several studies have shown that winter grazing
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such as used in the experiments reported herein hasg
considerably less protein, phosphorus, and carotene
than summer grazing or hay cut at an early stage of
maturity. Moxon, Gastler, Staples, and Jordan (1951)
found that standing grasses in eentral South Dakota
contained over 8 per cent protein in July, but only
about 3 per cent in December. On the other hand
windrowed hay that had been cut in July contained
over 7 per cent protein in Decambar, The phosphorus
content of the standing grass was about 0.1° per cent
in July, but only about 0.06 per cent in December, while
windrowed hay that had been cut in July contained
about 0.15 per cent phosphorus in December. The
carotene content of the windrowed hay in December was
about one-fourth the amount found in July, while stande
ing grass had lost practically all of its carotene by
December,

Sruts and Marais (19%0) in studies concerning
the nitrogen balance with Merino wethers found that
during the winter grazing season when the nitrogen
content of the grass is lowy, the total nitrogen intake
is low and in four out of five sheep more nitrogen
appeered in the feces than intake. During the swmer

grazing when the nitrogen content of the grass is higher,
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the sheep were 1n positive nitrogen belance, Those
studles vere conducted on representative grasing lots
of Herino wethers during different seasons of the year
mﬁmfeﬁwwmtwmwfmormmw
tion ercopt minercls, MWMWtM
lose weight on winter grasing alone, ¢

In dlgestion trials st the South Dakote station,
lambs were fed prairie hay handled as shown in table
Ls m«nmtumumzwmwaymmm
erude protein is shown in table I (Embry, 1991)e

: Table I
en R
. Dry Matter  Crude Protein

W oy S i

| - 46,17 22,67
’ , o2 ' 86
"’m:‘& ﬁm) - oo o

The South Dakote work (Moxon ot ale, 1951) shows
that winter forage iz very low in protein, phosphorus
and corotene, memasmatmmymmmm
viwewmrmtm “168a of there mutrients,

but standing grass provides much chesper feed than the
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harvested hay ,provided additional supplements are not
reguired.

The protein, phosphorus, and carotene contents
of the winter grazing shown above are decldedly
deficient, It has been shown by seversl workers that
cattle are able te store enough vitamin & to last several
months even when fed a ration extremely low in ecarotene.
Phosphorus supplements are cheep. Therefore, protein
is the most important supplement to consider under
winter pgrazing conditions when the total feed avallable
is plentiful., The studies with sheep (Smuts and Marais,
19403 Eubry, 1751) show that the protein content of
vinter grazing will not supply the malntenance needs
of this gpecies. Comparable studies with cattle were
not found, However, the several feeding trials reviewed
show that feeding protein supplements with winter praze
ing or poor quality roughages aids materially in pre=
venting losses in weight. In general, the balance of
evidence indicatea that winter loss does not appear to
have any effaect on condition or birth welght of the
calves provided the cows de not become seriously run
down in condition. Nelther does it appear to have
maeh effect on the weaning weight of the calves pro-
vided that good prazing is furnished during lactation.



Most of the above studles were conducted under
conditions qulte different from those encountered in
South Dakotas. Thus, it seemed desirable to determine
the walua of various supplements to winter grazing in

this state.
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The objeetives of this study were as follows:
(1) to compare the efficlency of differant concen-
trates and roughages for supplementing winter graze
ing for beef breeding cows, (2) to compare the effie
ciency of different intensities of summer grazing
(under, normal, and over) for beef cows and their
calves, (3) to study the effects of the sbove inten-
gsities of swmner rrazing with various winter rations
and vice versa, and (4) to develop a practical index
for the selection of efficlent range beef breeding
stock., Only the data from those parts of the project
dealing with the comparison of the effielency of
different concentratss and roughages for supple-
menting winter grazing of beef cows, and calf pro=

duetion, were used in the study reported herein,



MATERIALS ARD METHODS
Loecatd Conditio

A1) data used 1n this study were obtained with
ranfe cows and calves at the Cottonwood Range Field
Staticn, Cottonwood; South Dakota, from December 1941
to November 1945,

The Range Field Station, a cooperative unit of
the South Dekota State College Bxperiment Station
and the 8oil Conservation Service, is located in the
south central section of the fange nrea of South Dakota.
The land at this station is typlcal of the central
range area of South Dakota, being moderately rolling
and free from brush. It was estimated that between
96 and 99 per eent of the forage found on the Cotton-
Wwood ranpe was grasses and grasslike plants. The
prineipal short grasses were blue grama and buffalo
grass, with occasional amounts of threadleaf sedge,
needleaf sedge, and in!and saltgrass. The principal
mid-prass found was western wheat grass. B8mall amounts
of needleandthread, red three-awn, sideocats grama,
sand dropseed, little bluestem, and prairie mmhly
were also present. A small amount of tall grasses in
the form of feather bunchrrass was found on the prazing

range. Small amounts of annual grasses such as sixweeks



fescue, japanese brome, common witechgrass and little
barley were observed. The remaining small percentage
of thes range forage was composed of perennial weeds,
annuel weeds, and peremnial shrubs., The forags com-
position of the range waz determined by Leslie R.
Albee, Range Consarvationist, Soill Conservation Serve
ice, United States Department of Agriculture. Accord-
ing to Johnson, Albee, SBmith, and Moxon (1951) the
average anmual precipitation for the period 1942-50
in this area was 1%.3 inches with 11.% inches or 79.7
per cent falling in the prowing-season, April 1 to
Datober 1.

B, Animals

In the late summer and fuzll of 1941, forty-eight
grade Hereford cows of good to cholee quality were
obtained from ranches in the surrounding area. Insofar
as possible only rangs-bred cows were selected for the
projeet. These cows were taken to the Range Pield Sta-
tion where they were placed on experiment.

Two registared Hereford bulls were used in the
herd each year. These bulls were selected on the basis
of type, quality, and pedigrec amd were classified as
considerably abowe average in beef type. The sires

wera nged for a period of two years except that one
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of the bulls used the first year was sold at the end
of the breeding season. OCne-~half of the cows in each
winter and summer treatment were bred to each sire.
These sires were turned in with the cow herd about
June 20, and removed about September 30, each year.
During the balanece of the year the cows were maintalned
by themselves on the range with the necessary supple-
mental feeds to keep them in good breeding condition.
Depletionsg in the cow herds because of death or
accident whieh impalred the future usefulnesas of the
individuals necessitated cow replacements. Initlal
now replacements were made by the purchase of cows
of the same type and quality as those used at the start
of the projeet, Later replacements were made avallable
by savinr & few of the best heifer calves each fall,

This experiment was conducted over a period of
five ysars with each year having a winter feeding and
smmar grazing period. With this system of manage-
ment a division of the lots of cows was necessedy in
order to obtain the data reguired for the winter feed-
ing and the summer grazing periods. The original forty-
eight cows were allotted into four groups as squal as
possible for the winter feeding period considering



weight, type, age, condition, origin, and color.
Treatments were assigned to the warious groups at
random, After allotment each cow wns mumbered in
order to maintain identification throughout the
experiment, The cows in lot 1 ware given mmbers 1
to 12 and the cows in lots 2, 3, and & were mmbersd
from 13 to 2%, 25 to 36, and 37 through 48, respec-
tively. After the winter feeding perlod, the four
lots of cows were redivided into six lots for the
sumer grazing period. The allotment of cows for
the mummer rrazing period was mada in such a manner
that representatives from each of the winter feeding
lots received under, normal, and overgrazing treat-
mentss The under, normal, and overgrazing treatments

were duplicated as indicated in tmble II.

Table Il.

Allocation of Cows on Summer Pasture

3 .
%ot 3 foﬁ g f%% 3 g
Cows Type of Under No er er

from Grazing

Lot 1 Number
of cows 2
Lot 2 Bumber
of cows 2

Lot 3 Fumber
of cows 2
2

Lot 4% lumber
. 0of couws

N D N N
125 S AN SRR 1 T A6 )
o v M oP

N NN N
IM nonvon
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Fach year of the five-year period, the cows remained
in their respective winter and summer treatment groups
unless replaced because of death or accident that im-
paired the future usefulness of an individual.

The first winter feedinp trial gstarted December
29, 1941, and ended May 12 of the following year. The
second trial started D'ecember I, 1942 and was finished
May 1, 1943, The third trial started December 2, 1943
and ended May 2, 1744, The fourth trial started Fove
ember 30, 19%% and vwas finished May 1, 1645, The fifth
trial started December 3, 1945 and ended May 1, 194,
Supplemental feeding was administered during all winter
feeding perliods but was generally confined to the last
four months of the perlods. During the time that sup-
rlements were being fed, the cows were left on the open
range in one pasture during the day and divided into
their respective lots at night for feeding. During
the night the cows had access to an open shed (17! x
100') which was divided to house the four lots. There
were four corrals each measuring 25' x= 50' loeated on
the south side of the shed.

The winter range consisted of eassentially the
sam@ prasses and other vegetatlon as deseribed previe

ously for the summer range with the exceception of the



anmuel grasses and other foraga that had been killed
by freezing. In addition to the winter rmnge and
minerals salt, pround limestone ané bonemeal, each
being self-fed in the dry form in separate containers,
all lots receivad supplemental feed ns follows: the
cows in lot 1 received wheat grass hay if climatic

and weather conditions were such that grazing on the
open range was not possible, the cows in lot 2 received
1 pound of cotionseed cake per head daily in addition
to the supplemental feeding of wheat grass hay whiech
wns provided when the same conditions as deseribad
above existed, the cows in lot 3 received approximately
one-half feed of wheat grass hay dailly, and the cows
in lot % received approximately one-half fesd of
sorghum fodder dally. During the wvinter feeding period
all cowz had access to well wmter.

The cows and their calves were pastured approxi=
mately seven months during the summer. In ordex to
have duplicated treatments of under, normal, and over-
grazing, it was necessary to hawve six pastures of warious
sizas. (n the basis of eight cows per pasture, the
cows receiving the undergragzing trestments were allowed
approximately 24 acres of pasture per individuzl, the
sanimals in the normal grazing treatments were allowed



approximataly 17 acres of pasture per cow, and the
animals in the overgrazing treatments were allowed
approximately 10 seres of pasture per cow. The above
aercage allowances were in accordande with the carry-
ing capaeity of the renge. Balt was self-fad to emeh
group during the time the cattle were on the summeyr
range and wnter was provided from shallow wells.

In order to obtain materiszl for statistical
analysis of the problem, it was necessary to keep the
following records on all cows:

1. Weight,. The average of three consecubive

daily weights was takten as the true weight

of esch individual at the beginning and end

of the winter and svrmer feeding perlods.
Imring the winter feeding period, one=day
weights were also taken on each individual each
month in order to determine the monthly gain
or los8.

2. Breeding condition. Tha average of three con-
dition ratings, eaeh rating made individually
by a different worker, w.as considered as the
true condition of each cow. Condition ratings
vere made at the beginning and end of each
winter and summer feeding pericd. The condition
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standard was composed of fivae main classes
with each c¢lass being further divided into a
high, medium, and low subelass. The follow=-
ing grading standards were used:

a-excellent breeding condition.

b-above average dbraeding condition.

c-zood or average breeding condition.
d-below average or falr breeding eondition.
e-poor or inferior breeding ceondition.

The above letter grades were subdivided and
given a numerical value as follows: a+ = 1ll,
as13, a- =12, b4 = 11, b = 10, b~ = 9,

e+ =, ez2P,0.26,d+ 55, d2=k, d- = 3,
e+ = 2, e =1, and e- = O,

3. Breeding. Service dates, insofar as possible,

and calving dates were kept on agll cows.

Many of the calves were calved during the latter
part of the winter feeding period sach year. The calves
were allotted with their dams Tor the summer feeding
periods. The following records were kept on all
calves:

1. Age, ancestry, and sex.

2. Welght, Welghts were taken at birth and at

weaning time, A single weight was considered



as the true birth weight. The average of
three congsecutive daily weights was used as
a true weaning weight.

3. Condition score., Condition ratings were made
on all calves at weaning time. These ratings
were made in the same manner and given the
same values as those reported for the cows.

Additional data were collected on these cows and

calves for other experiments but only those itemized
above apply to the study reported in this paper.



RESULTS AND DISCUSSION

The five winter feeding trials were not carried
out over equal periods. During the first year the cows
were put on the winter feeding treatment Deecember 20,
1941 and removed May 12, 1942, The second year the
cows were started December 4, 1542 and removed May 1,
19%3. The third year started December 2, 1943 and
finished May 2, 154%%, The fourth winter trial lasted
from November 30, 19%4+ to May 1, 1945. The fifth year
the cows were put on the winter feeding trestment
December 3, 1945 and removed May 1, 194¢, This meant
that the winter feeding periods were 135, 1hka, 153,
153, and 150 days in length for 1942, 1oh3, 1ok,
1945, and 1946 respectively.

Forty-eight cows were started on the experiment
and wers to remain in the same treatment groups for
five years. BHowever, many cows were sold, or died,
and were replaced by other individuals before the
winter feedling phase sterted the next year, If a
cow was reroved from a lot during a winter season,
her weight and feed consumption were deducted from
the averages.

Not 8ll of the zows produced calves cvery year,

Some calves were born during the winter feeding periods
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and some were born after the winter feeding periods
had ended. Therefore, the total gailn or loss in
wvelght of the cows as recorded in the various winter
treatment groups was not aceurate and was not used
to give an indication of the relative merits of the
treatments. Some ealves were born dead. Their weights
were dlsregarded and not considered as birth weights.
During the winter of 1942, ome cow in lot 1
died. She was thourht to be too o0ld to survive under
winter range conditions. Alsoc the same year, a cow
in lot 2 died of pneumonia after eglving. Another
cow in lot 2 refused to eat cottonseed cake during
the entire winter season., A c¢ow in lot 3 died of
pnemmonia. Two cows in lot 4 died during the winter
season, however, both had calved previous to death.
The ecalves from the e¢ows that dled were considered
in the averase birth weights and then removaed from
the experiment. One calf in lot 2 came prematurely
and was dead at birth. Another oalf in lot 2 died
of exposure two days after birth. One eow in lot 3
produced twin calves. Dwring the fall of 1942, four
cows, one out of eagh lot, were sold because they

were very old and had very short teeth.



In the 1943 winter feeding trials a cow in lot
% produced a normal size calf that was dead at birth.
Four ‘cows, 'one from each lot, were sold during the
fall of 1943, The eow in lot 1 had an ulcered tooth.
The cow 1in lot 2 was sold because of o0ld age. The
cow in lot 3 had cancer eye, =nd the cow in lot k&
was very lame.

During the 1944+ winter feeding trials two cows
in lot 1, two cows in lot 2, and two cows in lot % did
not produce ecalves. The ecalf of a cow in lot 1 died
five days after birth. A cow in lot % produced a
calf that died shortly after birth. Another cow in
lot % produced o normal calf that died when it was
about four months of are. There was no apparent cause
for these deaths, During the fall of 1944 there were
gix ecows removed from the experiment. A eow in lot
1 had a bad udder. One cow was removesd from lot 2
because she was very old. Two cows in lot 3 were
culled, one because she was very wild and another
because she had cancer eye. Two cows were removed
from lot 4, one had erooked feet and another was in-
fested with lice.

During the 1945 season there were two cows in

lot 1 that died, one of the cows fell into a ereek
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and drowvned. These two cows and four others in lot

1 did not produce calves. There wera two cows in lot
2 that dled, one of which was very wenk and thin and
fell into a ditch. These two cows and one other did
not calve. Another cow in lot 2 produced a calf that
died four days after birth. Two cows in lot 3 died.
One cow fell over a bank, while the other died of
wunknown causes. These two cows and one other did not
produce calves. Another cow produced a calf that was
dead at birth. Another cow in this lot produced a
normal calf that died about three months after birth.
There was no apparent cause for the death. A cow in
lot 4 produced a calf that died about two and cne-
half montha after hirth. There was no apparent cause
for the death.

There were five cows that aid not produce calves
in 1946, Two cows were from lot 1, one cow from lot
2, and two cows were from lot %, One cow in lot 1
produced a calf that was dead at birth, and another
produced a fall calf that was not considered in the
averages. me calf produced in lot 3 died the next
dasy after birth and another calf became blind the third
day after birth and died on the fourth day after the

mather had refused to eclaim it. One of the eows in



lot 3 produced a dead calf. A calf in lot 4 probdbably
starved to death when it was ten days old as the mother
had a bed udder. One calf in lot 4 was not considered
in the averares as it was a fall calf.

Table III shows the mumber of cows that produced
calves during the winter feedinz trials and the number
of cows that produced cslves after the winter feeding
periods hrd ended.
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Table III
Cows Calving During and After Winter Feeding Periods

No. cows calving No. cows calving

during winter after winter
feeding period feeding period

1942

Lot 1 6 9

Lot 2 11 i

Lot a 9 2

Lot 12 ¢}
1943

Lot 1 3 9

Lot 2 1 11

Int a i i1

Lot . ] 11
104k

Lot 1 1 9

Lot 2 g g

Lot

Lot a 5 2
1945

Lot 1 L §

Lot 2 t 4

Lot

Lot E 9 3
1946

Lot 1 8 ,ﬁ

Lot 2 7 3

Lot 9 3

Lot 7
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In view of the fact that cows lose cansiderable
weight at calving time and also that some of the cows
calved during the winter treatment periods while others
@ld not the cow gains or losses can not be entirely
attributed to the various winter rations, The cow
gFains or losses are shown in tables IV, V, VI, VII,
and VIII for the yeors 19%2, 1943, 194k, 1945, and
19%6, respectively, They are merely infeormative and
can not be used as & true value of the various winter
rations, However, ohgservatlons made by L. E., Jolmson
indicate considerable differences ln appearance of
the cows in the various lots.

On May 1, 19%3 the cows in lot 1 were described
as being in feir conditlon but lousy and hevine the
rougheat hair coats of the four lots, Lot 2 cows
were in good condition, fairly free from lice, and had
tho best hair coats. The cows in lot 3 were the fat-
test and had the fewest lice, but did not have quite
ag rood hair coats ag lot 2, Lot % cows were similar
to the ones in lot 2 in condition, had smoather hair
coate and did not have am many lice as the cows in lot 1.

O May 2, 1944 the cows in lot 1 were thin in flesh,
lonsy, but had a fair hair cost., Lot 2 cows were fair

in condition, h-d the longest hair el any of the lots,
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and vere free from lice, Lot 3 cows ranked low-good
in condition, had & good hair coct, and were fres irom
lice, The cows in lot % were thin, but not quite as
thin as those in lot 1, hmd a fair heir coat, znd
were lousy, but did not geem to have as many lice

as tle eows in loft 1,

On May 1, 1945 the cows in lot 1 appeared to have
wintered the pooraest of the lots. They were very
lougy and had the poorest hair coazts., Lot 2 cows
had the best hair coats and were not very lousy.

They appeared to have wintered better than lot 1.
The cows in lot 3 were very lousy, did mot have as
good hair costs as lots 2 or 4, but appeared to have
vintered better tham lot 2., Lot % cows appearei to
have wintered the beat of the lots, although their
halr coants were not s smooth as the cows in lot 2.

By April 30, 194, the cows in lot 1 were very
thin, however, they hed a fairly good hair coat., Lot
2 cows carried more gondltion than the cows in lot 1.
The cows in lot 3 appeared to carry the most condition
of the four lots. Lot % cows did not have as mucli con-
dition as the ones in lot 3 but carried more condition
than tie cows im lot 2, This indicates that cows recelv-
ing some type of supplemantal feeding Will winter better

than will cows not recelving any supplemental feeding.



The true weanlng age of the calves varied somg.
what. In order that the weaning weights could he
correatly compared, the true weaning weilghts were
adjusted to a constant age of 190 days (Jolnson and
Dinkel 1951). Tsbles IV, V, VI, VII, end VIII show
tre aversge weaning age, the average weaning welght,
and the average weaning welght corrected to 190 days
for the years 19%2, 19%3, 1944, 1945, and 19k res-
pectively., Tsing the correctad weaning weights as
a measufe, the calwes in lot 1 were the liphtest in
welght during the years of 1943, 1%u44, and 1945. The
calves in lot 2 were the heaviest in 1942 and 1944,
Lot 3 calves were lightest in 1942, but heaviest in
1943 and 1946, Calves in lot % were heaviest in 1945
but lightest in 194%6. This might indicate that calves
from cows winteraed by grazing only will be lighter at
weaning time than calves from cows receiving supple-
mentel feed. It may be noted that the calves produced
in 19%2 were the henviest and the 1944 calves were
the lirhtast.

The feed cost per cow, exclusive of grazing, for
the winter feedimg periods is shown in tables IV, V,
VI, VII, and VIII. Haturally, the cows that received

only salt and minerals in addition to grazing were
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wintered with the lemst cost. The cows that received
the cottonseed cake were wintered at the highest cost.
Wheat-grass hay cost nearly as much as cottonseed
cake as a wintering supplement for beef cows, while

sorghum fodder was a cheaper supplement than wieat-

grass hay.



Table IV

Besf Production Under Different VWintering Treatmeats
{Deceadber 29, 1941 - May 12, 1942 —— 135 daye)

et 1 Lot 2 Iot 3 Lot I
Grasing plus frazing plus 6razing plus Craszing plus
wvheat-grase cottonseed cake  1/2 faed 1/2 feed
hay 1if plus whead-grass vheat-grass sorghun
NOCessSary hay if necessary hay fodder
Cow date
Ho, starting trial 12 12 12 12
No. finishing trial 11 11 11 10
Ave. initial wt. per cow finishimg trial, 10348 1040 1038 103%
1bs.
Ave. wt. gein or loss, 1lbs. -104 -155 -128 -150
Ave. init. comditien score (Dec. 29) 7.16 6.81 9.60 7.13
Ave. final condition score (May 12) r 1.18 5.94 7.60 5.63
Sapplemental feed per cow finiahing trial
Cottonseed caks, lds. 126
Vhent-grass hay, lbs. 4y 43 1020
Sorghua fodder, lbs. 1060
Salt, 1lbs. 12.0 12.2 k.1 1.6
Bonemeal, lbs. JAg .39 13 .18
Ground limestoas, lbs. .13 .34 .39 43
Yeed cost per cow (not includiag grasimg)  £0.23 $3.7T4 ¢3.10 $2.20
Calf data
No. bora 11 12 12 12
Ho. bern alive 11 11 12 12
Ave. birth weight of live calves, lbs. gl 72 71 71
No. weaned 11 9 12 10
Ave. weaning sge, days 165 192 196 205
Ave. weening weight, 1lbs. 370 116 hoy Y25
Ave. weaning weight, corrected %o 190
days, lbvs. 408 1y 403 412

Ave. weaning condition score 8.04 8.54 7.63 8.57



Tadle ¥

Besf Production Under Different ¥Wintering Treatments
(Decemder U, 1942 - May 1, 1943 —- 149 days)

Lot 1 Lot 2 Lot 3 ot &
6rasiag plus Srssing plus Crasing plus Grasing plus
wheat-grass esottonseed cake 1/2 fead 1/2 fesd
hay 1if Flus vheat-grass vheat-grass soxrghnm
24COBSRTY hay if neceseary bay fodder
Cow date
Bo. starting trial 12 12 12 12
No. finishiag trial 12 12 12 12
hve, init. wt. per cow fimishing trial,
1ds. g61 972 953 969
Ave, wt. gain or loss, 1bs, -&5 -3 -16 =32
Ave, init. condition score (Dec. M) b.EY4 6.04 6.14 6.4k
Ave, final condition score (May 1) b.32 7.08 6.68 6.82
Supplemental feed per cow finishing trial
Cottonseed cake, lbs. 121
Vheat-grass hay, lbs, 8 g 922.2
Sorghum fodder, 1lbs, 901
Oaly, 1bs, 11.5 19.2 9.3 7.5
Bonemeal, lbs. .21 .25 1,88 .1
Ground limestome, lbs, .04 .08 .02 17
Feed cost per cow (not imcluding grasing) .21 £3.47 $3.02 82,45
Calf data
No. dora 12 12 12 12
Ho. born alive 12 12 12 11
Ave. birth weight of live calves, 1ds. 3 T3 ™ T2
Ho. weaned 12 12 12 11
Ave, weaning age, days 177 183 186 185
Ave, weaning weight, lbds. 348 373 382 M
Ave. weaning weight corrected to 190
days, 1bvs, 364 380 384 3715

Ave. wesning condition score 7.99 1.69 8.08 6.84

Lt



Table VI

Peef Production Under Differeat VWinteriag Treatmaats
(Deceader 2, 1943 - May 2, 194l — 153 days)

Lot 1 Lot 2 Lot 3 Lot b
Grasing plue Grazing plus Grazing plus Grasing plus
vheat-grass cottonseed cake  1/2 feed 1/2 feed
hay if Plus wvheat-grass wheat-grass sorghoe
RECEesssry hay if necessary hay fodder
Cow data
Ko. starting trial 12 12 12 12
¥o. finishing trtel 12 12 12 12
Ave. init. wt. per cov finishing trial,
1bs. oTh 987 962 98l
Ave. wt. gain or loss, 1lbs. -53 73 =28 -hY
Ave. init. condition score (Dec. 2) 7.09 6.51 6.55 6.61
Ave. final conditioa score (Msy 2) 7.h2 6.90 6.33 7.39
Sapplemental feed per cov finishing trial
Cottonsesd caks, lds. 117
Vheat-grass hay, lbs. 142.3 410.1 1267.2
Ssrghum fodder, lbds. 1188.2
Salt, 1lbs, 14 15.2 9.1 5.8
Bossmeal, lbs. 1.83 1.17 2.2% 1.2%
Ground limestons, lbs. .17 .00 .00 .00
Feed cost per cow (aot including grasing) f1.97 #5.62 45,24 23,67
Calf data
¥o. dora 10 10 12 10
No. bora alive 10 10 12 10
Ave. dirth welght of live calves, lbs. 76 72 70 76
Fo. weaned ) 10 12 s
Ave. weaning age, days 188 19% 19% 201
Ave. wesning weight, 1lbs. 30% 35% 3hs 342
Ave. vesaing wt. corrected to 190 days,
1de. 305 352 346 334

Ave. weaning condition score 71.37 8.73 8.h2 8.00



Tadle VIl

Beef Production Under Differeat Wintering Treatments
(November 30, 1944 - May 1, 1945 ~- 153 daye)

Lot 1 Lot 2 Lot 3 Lot 4
Grasiag plus Grazing plus Grasing plus Grazing pluas
vheat-grass cottonseed cake 1/2 feed 1/2 feed
hay 1f flue wheat-grass whaat-grase sorghum
necessary Esy if necessary hay fodder
Cow dmta
startiag trial 12 12 12 12
No. finishiag trial 10 10 10 12
Ave. init. wt. per cow finieching trial,
1vs. Bug 861 860 912
Ave. vwi. gain or loss, 1lbs. =49 - 19 =11
Ave. init. condition score (Nov. 30) 5.2; 7.03 10.28 7.62
Ave. final condition score (May 1) 4, 5.42 9.24 5.65
Supplemantal feed per cov finishimg trial '
Cottonseed caks, 1bs, 116.6
Whsat-grass hay, lbde. 16.2 16.8 930.9
Sergima fodder, lbs. 952.2
Salt, 1ds. 5.4 32.3 25.2 14.6
Ronemeal, lbs. 1.18 1.83 1.9% 1.31
Grouad limestone, lbs. 25 .0l 22 .00
Peed cost per cow (not iacluding grazing) $0.3% $u. 52 $h. 04 $3.05
Calf data
¥o. Soma 6 9 9 12
¥o. bora alive 6 9 8 12
Ave. Pirth weight of live calves, lbs. 68 67 68 6g
§o. weaned 6 8 7 11
Ave. weaning age, days 186 182 184 196
Ava, weaning weight, 1lbs. 349 352 1%8 370
Ave. weaning wt. corrected to 190
days, 1bds. 355 362 363 365
Ave. weasnimg conditiom score 7.90 7.28 7.86 7.33

£q



Table VIII

Beef Production Under Different Wintering Treatments
(Deceader 3, 1945 - May 1, 1346 -~ 150 days)

ot 1 Lot 2 Lot 3 Lot 4
Grasiag plus Grasing pluns Orazing plus Orasing plus
vheat—grass cottonseed cake  1/2 feed 1/2 feed
hay if plus vheat-grass vheat-greass sorghas
L2%essary hay if necessary hay fodder
Cow data
No. starting trial 12 12 12 12
No. finishiag trial 12 12 12 12
Ave. 1rit. wi. per cov finlshing trial,
1bs. 907 b} L 968 933
Ave. wt. gala or loss, lbds. -89 L =l2 -53 -18
i%s. init. condition score {Dec. 31) 6.56- 5.97 6.71 5.36
Ave. finsl condition score (Msy 1) 4.23 5.18 6.09 5.82
Sapplemental feed per cow finishimg trial
Cottonseed cake, lbs. 114.8
¥hoat-grass hay, 1ds. 863.4
Sorghum fodder, lbs. 866.0
falt, lbds. 11.9 19.% 7.8 6.8
Bonemsal, lbs. .38 17 2.04 .25
Ground limestone, 1lbs, .00 .00 .00 1y
Teed cost per cov (not including gresing) %.14 $h.22 $3.61 $2.70
Calf data
No. Yora 9 11 12 9
No. bdorn alive 8 11 11 9
Ave. birth weight of live calves, lbs. 10 69 67 66
No. wesned g 11 9 8
Ave. weaning age, days 198 196 192 190
Ave. weaning weight, 1bds. 380 k13 V3§ 36l
Ave, veanimg wt. corrected to 190
days, 1lbs. 374 4osg 420 362
Ave. weening comdition score g.01 7.8% 8.34 7.60
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Table IX shows the averages of tha five years
wvinter feeding, The cows in lot 1 lost the most
weight and the cows in lot 3 lost the least amount
of weight, however, as previously stated, these
losses do not give z true picture as some of the
cnws produced calves during the winter treatments
while others did not calve until the winter periods
had finished. The calves in lot 1 were the youngest
while the ones in lot % were the oldest at weaning
time., When the weaning welghts were corrected to
the constant age of 190 days, the calves in lot 1,
which were the lightest in weight, averaged about
20 pounds less at weaning than the calves in lots
2 and 3, which were the heaviest. However, lot 1

calves were the heaviest at birth.



Table IX

Beef Production lUnder Different ¥Wiateringz Treatmemts

M ve Year

Summary
(Decenmder 29, 1941 -~ May 1, 194b6)

lot 1
Grasing plus
vheat-grass
hay 1if
necessary
Cow data
No. starting trial 60
Ro- finishing trial 57
Ave. init. wt. per cow finishing trial,
1vs. 947
Ave, wt. gain or loss, lbs. =72
Ave. init. condition score (Begimning) 6.73
Ave. final condition score (Ending) 5.9%
Sapplemsntal feed per cow fimishimg trial
Cottonseed cake, lbs.
Wheat-graes hay, lds, 105.8
Eorgime fodder, 1ds,
Salt, lbs, 1%.9
Bonemssl, 1lbs. .81
Ground limestone, lbs. .11
Calf data
No. bora hg
Fo- dborn alive L3
Ave. birth weight of live calves, 1lbs. T4
No. weaned b
Ave. weaniag ags, days 181
Ave. weaning weight, 1lbs. 350
Ave. weaning wt. corrected to 190
days, 1bs. 363
Ave. weaning condition score 7.64

Lot 2
Grasing plus
cottonssed cake
plus vheat—grass
bhay if necesseary

60
57

951
56

7615
6.13

19
98.9

19.3

Lot 3

Grasing plus
1/2 feed
vhsat-grass

bay

60
57

958

7.T%

7.11
994.6
10.7

1.72
.10

51
T

191
383

383
8.07

Lot 4
@razing plus
1/2 feed
sorghum
fodder

&P WS
RO

L] L]
;gmu



The feed prices that were used to determine feed
costs for the different years of the experiment are
shown in table X. The aetual costs of the cottonseed
cake, salt, bonemeal, and limestone were used. The
prevailling prices of wheat-grass hay and sorghum
fodder were determined and used in caleulating the

yearly feed cost.



Table X

Feod Prices

1942 1943 19kl 1945 19%6

Cottonseed calwe, per ton #56.00 $53.50 #64.75 $70.00 $70.00

Wheat-grass hay, per ton 6.00 6.00 8.00 8.00 8.00
Sorghum foddar, per ton 4,00 5.00 6.00 6.00 6.00
Ealt, per awt. 0.66 1.08 0.95 0.9% 1.00
Bonemeal, per owt. 3.00 3.00 3.80 3.80 4.00

Limestone, par owt. 0.85 1,00 1.00 1.00 1.00




In a statistical analysis (8nedecor, 19%6) of
corrected calf weaning weights for the five years in
the four lots, there was a highly significant differ-
ence hetween years but not a significant difference in
corrected weaning weights between treatments at the
five per cent level (table XI). Nowever, the differ-
ence in corrected weaning weight between treatments
did approach significance at the five per cent level.
Differences in corrected weaning weights betwsen years
may have been due to the unequal length of the winter
feeding perilods for the cows, and differences in
climatic conditions., In this discussion the words
"highly significant® or the double asterigk (**) have
been msed to indicate a difference that would ocecur
by ehance in less than 1 per cent of similar trials.

Table XI
Analysis of Variance of Corrected Calf-Weaning Weights

Source of Variance D/F Sums of Squares Mean Squares

Total 195 551,443 2,827.9%
Treatments 3 13,995 %,665,00
Years b 127,760 31,940, 00%*
Treatments x Years 12 21,712 1,809.33

Error 176 387,971 2,204 4%



SUMMARY AND CONCLW¥SIONS
The results of five years' wintering trials with
beef cows and@ the effeets upon c¢alf produetion at the
Cottonwood Range Field Station are presented. The
covws remained on the same treatment for the full five
years unless culled. The cattle in this experiment
were all winter grazed topether and were divided into
four lots at night for feeding. Each lot consisted
of twelve cows. Lot 1 received no supplaomental feed
except wheat-grass hay as was needed during adverse
weather conditions. Lot 2 received one pound of cot-
tonseed enire per head daily plus wheat-grass hay dur-
ing storms. Lot 3 was fed about eight pounds, or
approximately one-half feed of wheat-grass hay per
head daily. Lot % received about eight pounds, or
approximately one~half feed, of sorghum fodder per
head daily. The supplemental feed was usually given
during the last four months of the winter feeding
pariods.
1. All cows lost welght every winter of the
five year period with the exceptions of the
cows racelving cottonseed cake and wheat-[rass

hay aas they made slipght gains during the
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3.

winter of 19%5. The cows receiving winter
grazing only averaged the most loss in weight
for the five year perind while the cows sup-
plemented with wheat-grass hay averaged the
least loss in weight. Cow gains or losses

can not he directly attributed to the various
rations in this experiment as some cows pro-
dueed ealves during the winter feeding treat-
ments while others did not calve until the
winter periods had finished.

Winter supplementation dpparently did not
affect the mumber of calves born or their
birth weights. However, the cows receiving
winter graging only produced the fewmst number
of salves, but they were the heaviest at birth.
During most winters any supplement fed to the
cows increased the weaning weights of the
calvas the following fall. The cows receiv-
ing cottonseed cake and the ones receiving

wheat-pgrass 'ay apparently produced the heaviest

and fattest camlves. NHowever, the differences
vare not great enourh to be sipgnificant when

tosted statistically.



4, Thore was o great difference in the weaning
waights of the calves during the various years
of the experiment. These differences were found
to be highly significant when tested statigti-
eally. The ysarly differences in calf weaning
welghts were apparantly due to the unequal
lengths of the winter feeding periods of the
cows, climatic conditlions, and perhaps grazing
conditions during the summer months.

5. Any supplementation inereased the costs of
wintering the cows. It cost more to winter
cows on cottonseed cake than on wheat-grass
hay. The cows that were fed sorghum fodder
were wintered more cheaply than the ones that
received vheat-grass hay. From the information
reported in this experiment, not considering
cow gains or losses, the economical use of
winter supplementation for range beef cows
seems to be inflmenced by climatic conditions,
the condition of the winter range, and current

prices of calves at weaning time.
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