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INTRODUCTION 

Ona of th ost i port t it ms of expense in raaintaining the cow 

herd is providing supplemental winter feed Tho amount of protein 

supplem nt fad during th winter con gre tly affect the profit of 

beef c ttle ont rprise. 'l'he livestoc producer needs to know w. i 

supple ants containing different amounts of prot in and vitamins can be 

fed t the low st cost to ropl c ment heif1 rs during the winter without 

interferring with tho animal's productivity. 

The protein in the r tion i., of great importance in livestock 

f eding, because it is essential for life and is usually tho most costly 

portion of the ration. Be f cattle wintero on dry cured native grass 

requir protein to utilize the large amount of rou age, an conomical 

source of energy. Since protein is the principal co ti tuent of th 

organs and soft structures of the animal body, a continuous supply is 

needed int e food throughout life for growth and repair of the body 

tis"'ues. 

Heifers bred to calve first s two-year olds mey produce an extr 

calf in their productive lifetime an compored to ttose calving first 

s three-year olds. Uo, v r, those uhich calvo first as t 10-:, ar-olds 

ay require incr sod ounts of upplemental fee during this first 

gestation period to moct th protein requirem nts for maintenance, 

growth, and reproduction. 

One of the objectives of this study wan to compare the performanc 

of bred heifers on the range when fed equal alllount s of supplement al 
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concentrates co:ntoim.:ng different percentage::.1 of protein. A second 

objective was to stitdy the value of aclding H sou,tce of several vitamins 

to the winte:t• aapplernent o:t bre� y,aerling heifers rillowed to graze the 

dry cured gra.ss. Tho vel.w of the vm:·ious winter rations fed in this 

study was determintid by ui:ntor W©igb.t c.d.1ar1ge of th,:.i yoi.mg female, 

1-ebz,l)eding during the following summer, and birth and wemtlng weight 

of off spring� 



REVIEW OF LITERATURE 

There are many feeding standards which include allowances for 

growing beef cattle. .Arm.sby (1917) concluded that 1.20 lbs. daily was 

the digestible protein requirements of a 400-pound growing beef heifer. 

Mitchell (1929) concluded that a heifer of this size required only 

0.62 lbs. of digestible protein per day. The protein allowances recom

mended by various authors for growing beef cattle are given in Table l 

(Armsby, 1917; Mitchell, 1929; Morrison, 1948; National Research 

Council, 1950). 

Table 1. Daily Protein Requirements of Growing Beef Cattle 

Body Wt, (lbs,) Arms by Mitchell Morrison 

200 0.90 o.67

300 l.Cfl o.65 0.67 

400 1.20 0.62 0.76 

500 1.32 0.60 0.81 

600 1.40 0.59 0.84 

700 1.40 0.57 0.87 

800 1.37 0.56 0.90 

900 1.30 0.55 0.93 

1,000 1.30 0.54 0.95 

N.R.C. 

0.90 

0.90 

0.90 

0.90 

Black et al. (1938) studied the effect of wintering cows on the 

range with and without a supplement of cottonseed cake. One group of 

3 



co received cottons ed cake as a protein supplement, ,bile the othar 

group opcnded upon th winter range s the only ourca of its feodo 

4 

C v s  fro the cows fed cottonseed cake weighed an er ge of 1.9 lbs. 

he :vier t birth and lJ.6 lbs. heavier at weaning then calves from the 

cows not fed a supplewont. Howevor, tl average foed and range cost per 

cow, the eost per 100 lbs. of calf produced were greater for tho 

c01,1s fed t e suppl ment. The e workers concluded that feeding of cotton

seed cakes ould be limited to se sons in which winter r e conditions 

ar severo .. 

Daniol (1951) and Fontenot (1953, 1954) conducted an experiment to 

determine the relative value of 20-, 30-, and 40-percent protein pellets 

.for 'Wintering beef heifer calves. Data were collocted from Novomber, 

1949, until October, 1953. total of 259 grade Hereford heifer calves 

re used with different group of heifers used eaoh year. The heifers 

of Lots 1, 2, 3 were wintered in a small trap and fed prairie h� 

� libitum plus ono lb. of 20-, 30-, and 40-peroent protein suppl ent 

per he daily, respectively. The heifers of Lots 4, 5, 6, an 7 were 

allowed to gr zo ory cured native grass during the td.nter. Those of 

Lots 4 nd 5 were fed 1.0 lb. of 20- and 400percent protein supplement, 

respectively. ose of Lots 6 and 7 were fod 2.0 lbs. of 20- and 40-

percent protoin supploment, speotivelya The heifors of all lots had 

acce s to min ra.l mixture of one part ste med bone eal and two parts 

salt. uring the summer all the hei:t rs gr zed the nativo grass 

p sture.. The winter gain of the heif rs f d one. lb. per head daily of 

20-, 30-, and 40-perc nt protein pellets as -11, 34, and 81 lbs. per 

head, respectively. The heifers wintered on dry grass ani fed 1.0 lb. 

of 20-percent protein pollets and 1.0 lb. of 40 rcent protein pellets 

gained -26 and 15 lbs. per head, respectively, curing the wint r. Th 

e 

a 

a 

l 

l 

• 

em 

0. • 

a 

Th 

e 

0 

e 



5 

Yinter gain o:f hoif'ers grazing dry grass and fed 2.0 lbs. of 20- and 40-

percent protein pellets wo.s 15 and 38 lbs. per h ad, res c ively. The 

four y ar verage winter feeding period was 154 d!JYS. The aver ge y arly 

gain for the eifors in Lots 1, 2, 3, 4, 5, 6, and 7 was 250, 273, 290, 

250, 256, 276, and 268 lbs., respectively. 

Arnett (1927) studied the value of cottonseed cake as a supple ent 

to str :w for \1intsrlng beef breeding cows. Thirt:., -six cows were divided 

into three qual lots. Lot I received strnw only; Lot II, straw am l lb. 

of cottonseed cake; Lot III, straw and 5 lbs. of mix h • The results 

indicated that one lb. of cottonseed oako as equal to 5 lbs. of mixed 

hey when fed Yith straw ..9e. libitum for aintaining the weight of cows 

during the winter. For each pound that the loss waD reduced below th :t 

lost by tho fed only straw, Lot II was f d 2.35 lbs. of cotton eed 

cake and Lot III, 12.2 lbs. of bced h81 • 

Vinke (1933) conduct . an cxp·ri nt with be f cows from 1921 to 

1932. During this period various winter feeds and ratioris ware test 

for economy in wintering cow and for thoir effects upon the calves 

produced. Also, factors influencing thew ights of calves at birth and 

veaning wore studied8 Records taken from total of 419 producing cows 

during a period of eleven years show a definite relationship b tw en 

winter gainp or losses in weight and summer go.ins or lo sos. He con

cluded that the amount of winter gein or loss in weight by breeding cows 

shoul be only as much as will maintain the weie}lt strength of mature 

cows from year to year. Records of 250 co,.rn "1hich raised oclves durino 

a even-year per·od indicat d no significant relationship between winter 

gains of th cows an w ights of calve.,; at birth or nt "Weaning ti 

The calves produced by the cows th t lost 59.7 lbs. during the 

Yinter were lighter in weight than the c ves f'rom t 



groups of cows which lost less weight ar made gains during the winter, 

but this difference 'Was offset by the fact that this particular group 

averaged two years younger in age. There was no apparent difference in 

the vitality and thrift of the calves produced from cows which lost 

weight during the winter as compared with cows which gained weight. 

6 

Brouse (1944) conducted an extensive study in Nebraska on wintering 

weanling calves on prairie hay and different amounts of grain and protein 

supplement. The feeding of cottonseed cake, 0.5, 0 •. 75, 1.0, and 1.5 

lbs. per head per day, resulted in increased winter and yearly gains. 

The winter gain increased as the amount of protein supplement increased. 

The yearly gains were increased as the amount of protein supplement in

creased in the winter ration except when the supplement intake was 

raised f'rom 1.0 lb. to 1.5 lbs. per head per day. 

Van Horn et !!J.. (1949, 1950, 1951) conducted an extensive experiment 

with cross-bred ewes. The experimental animals consisted of from 850 

to 1000 head in each of three years. The objective was to compare the 

performance of cross-bred ewes wintered on the range when fed equal 

amounts of supplemental concentrates varying in crude protein percentage. 

The control group, which received no supplementation, consisted of an 

average of approximately 70 head during each of the three years. The 

ewes in groups 1, 2, 3, and 4 were fed 1/3 pound of 12-, 20-, 30-, and 

40-percent protein supplement, respectively, during the winter from 

December to April. All ewes were grazed together and separated once 

daily to receive their respective feed allowances. At the end of each 

winter period the groups receiving no supplemental feed bad the greatest 

loss of body weight. The greatest average gain was in group 4 which 

gained an average of 12 lbs. per head per winter more than those in the 

control group. There was no significant difference between the average 
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birth weight of lambs in all lots. The eaning weights of the lambs in 

the groups receiving supplements wero op o.ximately 2 lbs. he vier than 

in the group which receiv d no supple mental feed. The groups of owes 

fed th higher levels of protein gain mo during the 'Wintering period 

than ewes fed on lower levels of protein. This weig t diff rence w s 

not reflect d in the production of wool or lambs during the first three 

years of this experiment, al though there as an incre se in the percentage 

of liv· lambs recorded of e es t 1 bing time. Tho per nt 1 b crop 

incr ased by ap oximately 20 to 30 percent from the control group to 

those groups which r ceivod pellets. 

Shrodor (1954) reported an experiment started in 1948 to detemine 

the effects or age of first alving nd various levels of upplemental 

eeding during the Yinter. Ninety head of weanling Hereford calves were 

divided into six lots of 15 head each. One..;.htlf of the heifers, Lots 1, 

3, and 5 were bred to drop their first calv ., at two years of age while 

those in Lots 2, 4, and 6 uere bred to calve first when thre years old. 

The cattle of all lot grazed th n tivo tall-gr ss p tures y arlong. 

mineral nu.xture was fed free choice. The following supplements war 

fed during tl:e dntor period: 

Lots land 2 (Lou level) - 1.0 lb. of cottonseed cake. 

Lots 3 and 4 (Medi level) - 2.5 lb�. of cottonseed cake. 

Lots 5 an 6 (High level) - 2. 5 lbs. of cottonseed cake and J.O 

lbs. of oats 

The data represent a period from the beginning of the e orirnent in 

Octob r 28, 1948, to tne end of s . r ph e on November 3, 1953. 

The loss of eight the cows during the vinter wn"' related to the 

levels of supplemental feeding. During three years of this study, the 

cows on th low, medi , and high levels of wintering lost an average 



of 192, 158, and 125 lbs., respectively. The cows which lost the most 

during the winter phase gained the most during the summer period while 

on grass. The cows on the low, medium, and high levels of wintering

gained an aver ge of 233, 208, and 167 lbs., respectively, during the 

sunnner. 
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With tho exception of Lot 1, there was relatively little difference

· in the weight of the cows at r.i turity or in their actual body size as

determined from photographic menstn"ements •

. There wo.s no significant difference in th weaning weights of calves 

from the six lots. There vas a tendency for co s wintered a.t the low 

level to ealv abou\ a Yeek later than cows in the modi d high

lavols. Birth ights or the calves, however, were not ffected by 

winter tre tments. 

Massey and Fisher (1948) reported results of a t" o-year study on 

t e value of feeding supplemental protein to bred heifers on summer 

grass. One group was fed 2.0 lbs. per head per d r of 42-percent pro

tein peonut meal and t_e other group was not given supplemental feed. 

·The feeding of the protein supplement increased the average daily gain

0.16 lb. and the calve from these cows gained faster than calves fro

cows th t were not fed ditional protein.

Lantow and Snell (1924) conducted an ex rimont to determine the 

coniparati ve feeding values of ground corn, 'Whole corn, cottonse d, and 

cottonseed cake 'When fed al.on or in combination for maintaining range 

co�n. These worker conclude there uas little difference in the feeding 

value of ground corn, cottonseed cake, or a mixture of the two for ain

t ning range cows during the winter months. The whole corn ration \.las 

inferior to any other ration fed. Furthermore, 1 2/3 lbs. of cottonseed, 

when fed alone , or l 3/ 4 lbs. when fed with ground corn, more than 



equaled a pound of whole or ground corn, cottonseed cake, or a mixture 

of ground corn and cottonseed cake. 

Stanley (1938) conducted a series of five experiments to compare 

the relative nerits of wintering range cattle with and without the 

feeding of cottonseed cake. Cottonseed cake was fed at an average rate 

of 1 to 1. 5 lbs. per cow daily for about 100 days each winter season. 

The results for the five experiments showed that the final weights of 

cows receiving cottonseed cake were an average of 35 lbs. heavier than 

those cows not receiving supplemental feed. Out of four experiments on 

wintering cows with and without cottonseed cake, two experiments showed 
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an advantage in the weaning weights f'rom calves of cows not fed supple

ment and two experiments showed the calves f'rom the group of cows receiving 

cake to be heavier than the other calves in the test. Supplemental 

feeding of range cows with cottonseed cake did not increase the calf 

birth weight and weaning weight or the percent calf crop sufficiently to 

warrant the practice when the natural forage was adequate for the produc

tion of a living calf and maintenance of health and thrifty condition in 

the breeding herd in Arizona. 

Chittenden et §:1. (1935) at the Montana Experiment Station compared 

the feeding value of corn, cottonseed cake, and pellets consisting of 

dried beet pulp, molas·ses, and cotton::ieod meal. Nine hundred and twenty

one grade Rambouillet ewes ranging in age from one to seven years were 

divided into four uniform lots according to age and ,,eight. Those in 

Lot I depended on the range for their source of feed, Lot II received 

corn plus the range, Lot III received cottonseed cake plus the range, 

and Lot rv were fed pellets plus range. The supplements were fed at the 

rate of 1/3 lb. per ewe per day. Results indicated there were no signifi

cant differences in the number of dry ewes, percentage of lambs dropped, 



average birth and weaning ueights or the lambs, or BXl.Ount of lamb ar 

wool produced. Cottonseed cake was more efficient than either corn or 

pellets in maintainine the \!eight of the ewes. In conclusion, these 

workers state that on this particular type of range, the higher the 

protein content, the more efficient the supplement for maintaining the 

�eight of the ewes.

A protein supple.a.ent during t lr.i.nter is necessary fc:a· the 

econc:i:tlca.1 utilization of dry roughages, but the a.IJ.ounl:. of protein 
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may vary, ithin liu.its, " thout, adverse .ffects upon inter weight change 

of the young female, birth weight of the offspring, or t..."ie weo.ning weight 

of the calf. 

Burroughs (1950) has conducted severtl cell lose diges-t.io�1 si7..ldies. 

The purpose of his work was to escnt evide ce 11ha.t cer
t.ain gr•d . .ns and 

protein-rich feeds contributed to the nu�rition of cellulo�e-digestion 

rw:ien micro-organisms. Twelve artificial rumens were used sir.1ulta:1eously 

in two water baths. Filter papo:c (1 gra.rn.) was introc. · ced into each 

artificial rumen or laboratory flask every 36 hours over a twelve day 

period. Nine feeds, including cereal grains and protein-rich feeds, were 

tested with respect to their ability to stimulate rumen micro-organisms 

in the digestion of cellulose. The results indicated that nany feeds 

influence rumen micro-organisms favorably in cellulose digestion. Dried 

distillers solubles, soybean oil eal, and linseed oil meal appeared 

most helpf'u.l under the e:i-.-perimenta.l con itions imposed. These were 

followed by corn a11d cottonseed 1 eal. Feeds shoving little or no favor

able influence upon rumen rtlcrobiological digestion were me t SCl'a.ps, 

fish meal, liver meal, and oats. 

Iandquist and Phillipe (1943) conducted a study at the Uisconsin 

Station of certain aoi:,ects of the rrutrition in the very yolmg calf. 

ho 

pr ll 

,l 

l! 

0. 
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The basal diet of all the calves consisted of a skim milk diet from 

birth ·without allowing the calf access to colostrum, with a grain mix

ture and alfalfa hay accessible after the tenth day. Using this diet, 

experiments were inaugurated to determine: (1) the effect of a vitamin A 

or carotene supplement; {2) the effect of the vitamin B complex supple

ments; and {J) the effects of various combinations of these factors. 

These studies show that vitamin A and nicotinic acid are essential in 

the diet of the youne cal f and that they are exceedingly important for 

the prevention and control of early calfho<Xi diseases. Pantothenic acid 

with vitamin A was ineffective in the control of scours in contrast to 

nicotinic acid. On the basis of these data calves can be raised from 

birth on a diet of skim milk with added amounts of vitamins A, C, D, 

nicotinic acid, and access to hay and grain. 

Bechdel � .§1. (1928) reporte� results of an investigation which 

i.ras designed to determine if the micro-organisms present in the rumen of 

cows were responsible for the synthesis of vitamin B complex. Three cows 

that were fed for over 2 years, throughout their growth peri<Xi, on a 

ration that was decidely deficient in vitamin B, were used in this 

study. The ration was demonstrated through rat feeding trials to be 

devoid of the vitamin B complex. A permanent fistula was made in the 

rumen of the experimental cows and alcholic extracts of the fer ented 

rumen contents were proved potent in the vitamin B conplex through rat 

.feeding trials. The results of this study showed that the vitamin B 

complex as produced in the rumen of the cow by bacterial fermentatio n. 

Wegner � !!!· (1941) conducted a study to determine whether adding 

urea, linseed oil meal, at' both to the grain mixture of a basal ration 

in varying proportions had any influence on the synthesis of the B 

complex in the rumen. .A 1000-poum Holstein heifer with a rumen fistula 
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equipped with a rubber plug which insured almost anoerobic corrlitions in 

the rumen and prevented leakaee or loss of rumen content,s was used in 

this study. The basal ration fed consisted of 15 lbs. of corn silage, 

4 lbs. of timothy hay, and 4 lbs. of grain mixture (1/2 ground corn, 

1/2 ground oats). The amount of corn silage and timothy hay fed remained 

constant throughout the duration of the experiment. The only variable 

was in the grain mixture to which urea or oil meal or both were added. 

These workers showed that six members of the vitamin B complex were 

present in the rumen ingesta of a heifer fed a ration composed of natural 

feeds. In mo t cases higher values for these vitamins were found in the 

rurien ingesta than in the ration fed. With the exception of .flavin, 

variation of the amount of urea or protein in the grain mixture of the 

ration had little, if any, effect on the vita.min content of the ingesta. 

At least ten B complex vitamins have been discovered thus far, and 

there is sane evidence for the existence of others. So of these 

vitamins are widely distributed in ordinary livestock feeds, and there

fore there is not a lack of them in practical rations. Investigations 

have shmm that the various B complex vitamins ere synthesized by the 

bacteria or other micro-organisms in the paunch of ruminants. Deficien

cies of these vitamins are, therefore, not likely to occur in cattle, 

sheep, or goats; at least not after the animals have reached an age hen 

the paunch has beco well developed. 



In the f,:i11 of 1950 ttr1 oxporirns::mt wns initie:tod to stucly tho 

rclativo vi"CLuG of t:mJ)ploments oi' differorrl; protein and vitamin content 

Lake Cr,r1 BL:wkuol1 oxporimenta.l 

siste<l of c:rado Hereford cattle p:rorluced in thc:;i 

01.mod 

In Novcnber of each of the four 

oqutilJ:y into foux· lotG on tho bm,is 

�).() would 

two 

Tho heifers uerc allowed to grm;e in the vrl(lng. 

of c�J.ttl,: Herc :r.'od f:ro:m 2 to : 1/2 His. of a 

m:1;p1:1ercKtnt corri:i ain:i.ng approx:i.ncrr,ely 20-or l;O-porccnt protein, ui th or

1dthout the: ackl:t tion of 1:1, v.itamin supploncnt. 

Tho supplements contnining di:ffcn·ont mnounts of protein Dnd 

vitrn:1ins wore fed :tn f o:t'fflo Tho pe11et,J fed to the boif'ers in 

crude r,rotein (Table 2) 

p:rotein) nnd 66-f:orcont ground ye11ou cor.n I)llW one round a 

eornmo:r cial v:1.t; arnin s1X;)plomont ( Tn'.blc 3) 100 llm. of' feed. 'rh.e 

con-

Oklol1orin .A. n:nd M College • 

• 

pE:;lloted 

Lot 1 inw 

he:iforn in Lot 2 (;..:O) wore f'etl ?.0-pe,rccnt p:r·otoin ;Je1J.et which did 



not contain the vi tara,in �upplement • The supplements fed to the cattle 
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in Lots .3 (40B) and 4 (40) were pelleted cottonseed meal with and without 

the vitrunin supplement, respectively. Du.ring the last tln.•ee years the 

· calcium and phosphorus content of the pellets was approximately

equalized by the a.ck!ition of ground limestone and/or steamed bonemeal

where necossary.

The supplements as described were fed in 1950-51, 1951-52, and 

1953-54. During the ·1952-53 winte,r feeding period no Vit8111in supplement 

was fed, but two lots were fod the 20-peroent protein pellet and two 

1 ots were fed the 40-peraent protein pellet. 

The heifers were allowed access to a mineral mixture of 2 paris 

salt and 1 part stea:ni.ed bone meal. .JU1 cattle were weighed at monthly 

intervals and on each weigh-day they were rotated among the pastures 

to reduce the possible variation :i,n performance due. to past ure 

dif' fercnces. 

The experiments were CCh"llpletea in October of ea.ch year o:t which 

time ell the calves and cows were weighed. 

Table 2. Chemical Composition of Pr�tei:n. Supplem?nts1

Percent 
.

Percenl composition of dr::r matter 
dry Crude Ether Crude N-free-

Lot Pellet ::i��ttor Ash protein extract fiber extract Ca
-·· ........... F--.·--��-=----·-· Jo,;- I! s..- ---=-------

1 20B 90.69 6.61 ... 22.23 3.55 6.oo 61.71 1.19

2 20 90.78 6.57 22.01 3.48 6.08 61.86 1.20 

3 40B 92.97 8.85 43.07 3.67 1:;.12 31.29 1.17 

4 40 9J.0Lj., 8.Bl J?.,.40 J.26 13.04 32.49 1.16 

1Average of supplements fed during the 1951-52 imd 1953-5/t winter
season. 

1.01 

1.01 

0.97 

0.98 

p 



Table .3. Composition of Vitamin and Mineral Su.pplement1

Feed nutrient 

Vita.min A 

Vitamin D2

Riboflavin 

Pantothenic Acid 

Choline 

Niacin 

Pota.�sium Iodine 

Cobolt Sulfate 

Iron 

Units per lb. 

995,000 I.U. 

299,000 I.IJ. 

32.23 mg 

40.29 mg 

3074.00 mg 

1260.00 mg 

.10 gm 

25.00 mg 

5600.00 mg 

15 

lActual composition for vitamins A and D2 and calculated for the other
nutrients. Manufactured by Daua•s Laboratories, Inc., Chicago, Illinois. 



RESlJL'rS luW DISCUSSIOU 

Experirnen-t I (1950-51) 

· A stm®a:ry of the \veight changes, f'eea consumption, feed cost and

ce ... lving data is presented in Table l}. The weight data. for the winter 

pb:use cf the e1rperi:mcnt are rfiported up to March 3, 1951, which was the 

dny b0fore the first cow calved. 

The heifers were fed 2 lbs. of protein supplement per he�K'J. from 

Wov,3mber 18, 1950 until March 3, 1951 at which time the amount of' feed 

per head daily was inc:ree.sed to 2.5 lbs. 

The he.ifers fed the pellets con:taining 20 percent protein plus 

the vitamin supplement (Lot 1) lost an ave:cage of 15 lbs. from the 

beginning of tha winter feeding period until M3roh J,. Heifers fed the 

20-porcent protein pellet (Lot 2) 1ost an average of 26 lbs. Similar

heifers fed 40-percent protein :pellets plus a vitamin mixture gEtlned 

an average of 211• lbs. while those rcce:i.ving the 40-·porcont pellets 

gained 39 lbs. per heifer. iutbough the differences were smnll, the 

feeding of the vitamin supplement resuJ.ted in less winter weight loss 

when fed at ·!;ho low level of protein su.pplemantation (Lots 1 vs 2) 

bL1t resulted in smaller· gains when adcSed to t.he ration of heiferi:; fee 

the L;,O--pcroent pi·otein pellet (Lots 3 vs 4). 

The cost of' tho vi ta.min supplement from November 13 to Mt;1rch 3 

(105 dt:\VS) was *�· 97 per heifer in Lots 1 and J. 

'rhe heifers in Lots 3 and 4, whicb were, fed the higher protein 

levels, were noticeably thrif'iler and in better condition than those 

16 



Table 4. Summary of Production Data, 1950-51 

Heifers per lot 

Average daily ration (lbs.) 
20-percent protein

pellet plus B Vit.
20-percent protein

pellet
40-percent protein

pellet plus B Vit.
40-percent protoin

pellet
N'ative grass 
Mineral 

Average weight (lbs.) 1 

Beginning winter 
11...:18-50 

Before calving 
.3-3-51 

Gains from 
11-18-50 to 3-3-51

End of summer 
10-.4.-51 

Yearly gain 
2 Winter feed cost (dollars) 

11-18-50 to 3-3-51

Calving data (lbs.) ;I 
Average birth wt. 
Average weaning wt.4 

Lot 1 
20B 

12 

ad lib 
.13 

696 

681 

-15

776
80 

�;12.06. 

65 
349 

Lot 2 
20 

12 

2.21� 

ad lib 
.13 

720 

694 

-26

77'3
5:3 

61 
376 

Feed Prices 

20-pcrcent protein pellet plus B vitrullins
20-peroent protein pellet
40-percent protein pellet pl us B vitamins
40-peroent protein pellot
Mineral mixture

12 

ad lib 
.13 

708 

$13.57 

65 
393 

per ton 
$ 711-.37 

66.67 
&'l.20 

79.50 
35.73 

17 

12 

2.24 
as lib 

.13 

715 

754 

39 

794 
79 

$12.60 

66 

377 

lrncl udes only heifers which successfuJ.ly raised a colf: Lot 1, 10; 
Lot 2, 11; Lot 3, 9; Lot 4, 9. 

2rncludes only protein supplement and minerals. 
3corrected for sex and includes all calves born. 
4corrected for sex and age. 

Lot 3 Lot 4 
40B 40 
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in Lots 1 and 2. The average loss of 1...reight during the winter for the 

heifers fed the supplements containing 20 percent protein (Lots 1 and 

2) was 20 lbs. Heifers fed the 40-percent protein pellets gained an

average of 32 lbs. Those fed the 40-percent protein pellets produced 

calves which t.1ere heavier at birth than the calves produced in Lots 1 

and 2. This difference -vms statistically significant (P .05) when 

subjected to the u,Ftt test in an an.alysis of variance according to the 

method of' Snedecor, 1946 (Appendix Table I) o 

The eost of supplemental feed during the winter foeding period 

was $1.21 per head less for the heifers :fed the 20-pe:rcont protein 

pellets than for those fed the 1-,"allet containing 40-peroent protein .. 

The ye:arly gains and the weaning weights of the calves in the 

test probably do not indicate the VEi.lue of the supplements :feel during 

the winter because supplemental feeding was contint1ad ttntil July 5. 

This mruia.gernent practice should tend to reduce any differences resulting 

from ui;nter faeding. 

Eight of the 46 heifers in the teat were found to be open when 

examined for pregnancy on October 4, l95L 

Oril.y preliminary estimates of the value or the various supplements 

should be :made from the data collected in this test. 



Experiment II (19;"1-52) 

A summary of the weight changes, feed consumption, feed east and 

calving data is presented in Table 5.

The weight data for the experiment are reported up to March 8, 

19.52, wh..ich was the last day before the first coi1 calved. The heifers 

in all lots were fed an average of 2. 5 lbs. of protein supplement per 

head daily. 

19 

During the 1,-rinter period prior to calving, the heifers fed the 

20-percont protein pellets plus the vitamin supplement (Lot 1) lost an

average of 1 lb. per head, while those in Lot 2, fed an equal amount 

of 20-percent protein pellets without additional vita.mins, lost 15 lbs. 

Heifers fed 2.5 lbs. per head per day of 4.0-perce:ut protein pellets 

plus B vitamins (Lot 3) gained 67 lbs. par heifer. The heifers of 

Lot 4 (40-percent protein pellets} gained 63 lbs. du.ring the winter 

phase. The heifers fed the 20-percent protein supplement plus the 

vi ta.min mixture produced calves 5 lbs. li_ghter at 'birth than those 

beife:r·s fed the 20-percent protein supplement. The heifers fed the 

pellets containing the 40-percent protein plus B vitamins produced 

calves with an average birth weight 2 lbs. lighter than heifers fed the 

40-percent protein supplement. The calves produced by the heifers fed the

vitamin supplement wero significantly lighter (P .05) at birth than 

calves produced in Lots 2 and 4 {Appendix Table I). 

Trie weaning weights of the cru.ves in Lots l and 2 was a ppro:ximately 

the same. When the vi ta.min supplement was added to the supplement 

containing 40 percent protein (Lot 3) the cows produced calves which 

weighed 42 lbs. more at weaning than similar calves in Lot 4. 

The cost of the B vitamins in Lots 1 and 3 was �i,l.23 per head 

during the winter feeding period. During the winter feeding period the 

sw)plemental feed cost per head for the heifers fed 20-percent protein 



'fable 5.. Sn-rrrm.nry of Product:1.on D:::{lin, 1951-52 

Heifers per lot 

Average daily rat:i.on (lbs.) 
20-pcrcent protcd.n

pellet plus B Vi t.
20-percent protein

pellet
/}0-percont prm:;e:rn 

pellet plus B Vit. 
f+O-percont protein 

pellet 
Native grass 
Mineral 

Average weight (lbs. )1 

Bo ginning illnt,"r 
11-21-51

Before calving 
3-8-52

Ga:lm.1 from 
11-21-51 to 3-8-52

End oi' summer 
10-20-52

Yearly gain 

Winter feed cost (dollars) 2 

11-21-51 to 3-29-52

Calving data (lbs .. ) 
Avo:r·age birth wt. 3 

.Average weaning wt. 4 

Lot 1 

20B 

11 

2.5 

., ao lib 
.21 

680 

679 

-1

813 
133 

�;;J.9.01 

62 
368 

Ff-Jed Prices 

Lot 2 
20 

11 

2 .. 5 

ad l:tb 
.. 21 

6HI.,

669 

-15

7Bfs 

104 

��1·7. 88 

67 
364 

20-percent protein polle·t plm-J B vitamins
20-pE:1rcorrc prot(d.n pallet
40-percent protein pellet plus B vitard.ns
40-perccmt p:roteln polle'b
Mineral mixture

Lot 3 
40B 

11 

2.5 

e.d lib 
.23 

684 

751 

67 

808 

124 

�?20 •. 60 

68 
1+08 

per ton 

�t 81.70 
7/i .• OO 
B9.70 
82.00 
115• 33 

20 

11 

2.5 
ad lib 

.23 

673 

736 

6':l .., 

802 
1;..29 

�tl9.3'7 

70 
366 

1Includes only heifers which successfully raised a calf: Lot 1, 9;
Lot 2, ?; Lot 3, 9; Lot 4, 8. 

2Includes only p:cotein suppL�r.1011.'G .and mine:eals.
3correctea for sox ruid includes all calves born. 
1
1Corrected for sex and age. 
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supplement was ��l. 59 less than the heifers fed 40-percent pro·liein 

supplement. 

The heifers of Lots 3 and 4 fed the 40-percent protein pellets 

21 

were noticeably thrif'tJ.er in appearance at the end of the wintor feeding 

period than these o . .f Lots 1 and 2 •. 

The average yearly gain of the heifers fed 20-percent protein pellets 

was 118 lbs. and those fod 40-percent protein pellets gained an average 

of 126 lbs. during the year. Prior to calving, the heifers fed the 

40-pereent protein supplement gained ... 73 lbs. more per head than those

fed the 20-percent prot0in supplement •. However, by the end of the 

summer grazing period, the difference in average gains of the two 

groups was only eight lbs. 

The average birth weight of the calves of' Lot;s 1 and 2 was 64 lbs. 

und the average wight for Lots J and 4 was 69 lbs. The dii'ference was 

statistically significant (P ( .05). The average weaning weight of 

calvos produced by the heifers in Lots land 2 was 366 lbs. and the 

average weaning weight of calves in Lots 3 and 4 was 387 lbs. This 

average difference was due to the increased 1eight of the calves in 

Lot .3. 

Pregnancy examinntion on October 27, 1952 showed two out of the 

forty-four heifers to be open. 

When supplements of different protein content were fed to heifers 

at the 2.5 lb. level, the winter gain of the heifers and the birth 

and weaning weights of the calves was greater when the supplement 

contained 4f) percent protein than when it contained 20-percent protein. 

The difference in weight of the heifers just prior to calving tends to 

become small by the end of the sum.mer era.2.ing period. 
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Experiment III (1952-53) 

The weight data for the winter phase of the test are reported up to 

Max·ch 7, 1953, which was the last weight obtained before aey calves were 

born. Supplemental feeding was continued until April 21 at which time 

adequate green grass was available. In this experiment a vitamin 

supplement was not included in eny of the ra·Uons. Lot 2 was a repli

cation of Lot l and Lot 4 was a replication of Lot J. 

A summary of' the data is p1·esentea in Table 6. 

From the beginning of the winter feeding period until March 7, 

the heifers fed the 20-pcrcent protein pellet (Lots 1 imd 2) lost an 

average .of' 1;2. lbs. per head, while those fed the 40-porcent protein 

pellet (Lots 3 and 4) gained 30 lbs. per heifer. The supplements were 

not equal in value as measured. by winter weight goins of bred heifers. 

The 25 lbs. difference in winter weight loss of two groups of 

heifers fed similarly (Lots 1 and 2) should be noted� Another exl:1lnple 

of this variation between animals treated similarly is the 23 lbs. 

difference in weaning weigbts of calves in Lots 3 and 4. 

The average yearly gains were 30 and 64 lbs. for heifers fed - 20-

and LiD-1Jercent protein pellets, respectively. Thus, the difference in 

weight gain of 72 lbs. prior to cahring was reduced to a difference of 

34 lbs. for the rmtire:1 yeaT. 

The average birth �,reight of ·t;ho calves was 66 lbs. for heifers 

:fed 20-pe:rcent protei:n pellets (Lots l and 2) and 67 lbs. for those 

fed 40-per·cent protein pellets (Lo'ts 3 and /�). 

The average ueanine weights were 398 lbs. for calves in Lots 1 

and 2 and 380 lbs. for those in Lots :3 and L�. This is the opposite of' 

results obtained in the previous experiments. Any effect on reproduction 



Table 6. Smnme.ry of Production Data, 1952-53 

Heifers per lot 

Average dail:;r ration (lbs.) 
20-percent protein

pellet
/4-0-porcent protein 

pelle·t 
Native grass 
Mineral 

Av0rage weight (lbs. )1 

Beginning winter 
11-2$-52

Before calving 
3-7-53

Gains from 
li-28-52 to 3-7-53

End of' surmner 
10-.20-53 

Yearly gain 

Winter feed cost (dollars) 2 

11-28-52 to 2-7-53

CaJ.vj_ng data (lbs. L
Average birth wt. 3 

4Average weaning wt. 

Lot 1 
20 

20 

2.5 

ad lib 
.09 

752 

723 

-29

790
38 

$15.97 

69 

4.00 

Feed Prices 

20-percent protein pellet
40-percent protein pellet
Mineral mi).."ture

Lot 2 
20 

20 

2.5 

ad lib 
.10 

704 

650 

-54

727 
23 

$16.0l 

64 
397 

Lot 3 
40 

20 

2.5 
ad lib 

.09 

709 

71.7 

38 

785 
76 

f;19.79 

65 
368 

per ton 
$87.00 

('il.08. 00 
$ 48.:33 
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Lot 4 
40 

20 

2.5 
a.d lib 

.10 

700 

721 

21 

753 
53 

$19. 83 

69 

391 

---------------------�---"---------

lrneludes only heifers ·which succes:::fully raised a onlf: Lot 1, 10; 
Lot 2, 15; Lot 3, 13; Lot 4, 14. 

2rncludes only protein supplement and minerals.
3correctcd for sex and includes all calves born. 
4corrected for sex and age. 



of any protein dGficie:ncy <:i.uring the winter was not apperent af'tor 

excellent s111irmer grazing conditions� 

24 

The foed cost per head for the win tor foe ding period was �tl. 82 lesn 

for the heifers fed 20--percont protein pellets then those fed the 40-

percent vJrotoin pol.lots. 

Data on rebreedint; of the cows WGre not available because biuls 

were not plnced ,.iith the cows until Jnnua:r·;y 1954 in order thHt tho 

cows could be us0d i:n a fall-cal vi:ng study. 
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Ex-perimen:t IV (1953 ... 54) 

'1he details as to :ca-tion composition, weight changes, f'('1Bd cost and 

calving data are presented in 'l'able '7. 

In this experiment the supplement;;, fod during tbe Hinter season 

were tbe s amG as those designated as 20B, 20, L,OB, and l1D in 

IE:xperiments I n:i:-i.d II. 

The weight data for the winter phase of tbe experiment are reporttcid 

up to March 6, 1954, wh:tch was the day before the first cow calved. 

Supplemental feeding was continued until April 21,, 1951 ... 

Tho average winter losses of the heifors fed supplements designated 

as 20B ., 20, 4013 and L�O were -12, -54, -10 and -38 lbs. per head, 

respectively. Less winter weight was lost by the heifers ff;d the vitamin 

supplement than by those not fed the additional vitamins at both levels 

of protein feeding. 'l'his advarrtago for additional vite:mins was not 

apparent in the a-tJ(�rage birth weights of the calves produced in the 

different e;roups. 

The cost of the B vi tam.ins from November 10 to March 6 was t\l. 55 

per head for the heifers in Lots 1 mid 3. 

The average winter loss for heifers fed the 20-perccnt protein 

supplement was 33 lbs. and the average locs was 24 lbs. for those fed 

the !.1,0-percent protein supplement. In Experiments I, II, and III the 

avfirage gain frorn November to March was 66 lbs. e;reater for the heifers 

fe.d the supplement containing 4.0-porcent protein than for those fed. 

the 20-percent protein supplmnent. The difference in average supple

mental feed cost per head between 'the lots of heifers fod the supplement 

containing 20 an.a 40 percent protein was smaJ.l ( �>·41). 

The average birth weight of the calves of Lots 1 and 2 was 62 lbs. 



Table 7. Summary of Production Data, 1953-54 · 

Heifers per lot 

Average daily ration (lbs.) 
20-peroent protein

pellet plus B Vit.
20-porcent protein

pellet
40-percent protein

pellet plus B Vit.
40-percent protein

pellet
Native grass 
Mineral 

Average weight (lbs.) 
Beginning winter 

11-10-53
Before calving 

3-6-54 
Gains from 

11-10-53 to J-6-54

Winter feed cost ( dollars )1 

11-10-53 to 3-6-54

Calving data (lbs. )2Aver age birth wt. 

Lot 1 
20B 

20 

2.5 

ad lib 
.14 

721 

709 

-12

$16.0l 

61 

Feed Prices 

Lot 2 
20 

20 

2.5 

ad lib 
.14 

719 

665 

-54

$14.46 

64 

20-peroent protein pellet plus B vitai�ins
20-percent. protein pellet
40-percent protein pellet plus B vitamins
40-percent protein pollet
Mineral mixture

lincludes only protein supplement and minerals. 

2corrected for sex and includes all calves born. 

Lot 3 
40B 

19 

2.5 

ad lib 
.14 

720 

710 

-10

t\16.45 

64 

per ton 
$ 75.76 

68.06 
77.70 
70.70 
38.66 
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Lot 4 
,�o 

20 

2.5 
ad lib 

.14 

722 

6$4 

-3$

$14.8'7 

68 

---------.----------------------- -~----

----------------·------- -~--·------------------



and tho average for Lots 3 ,and 1� we.s 66 lbs. 

D nta cl'." ,.rcard.ng weigbtG of tbo calves and yearly gains of the 

he:tfers nro no"!i avai11:ib1e nt th:i.s timH, 

27 



Average of Experiments 

The average winter weight change for the four yea:rs of this 

e:>.l)eriment for heifers fed 20-(Lots 1 and 2) and 40-(Lots 3 and 4) 
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percent protein. supplement was -25.8 and 25.5 lbs. per head, respectively. 

The differences were relatively large in Expe:r:tments I, II, and III, but 

in Experiment IV the difference was only 9 lbs. The supplements con

taining 20 and 40 percent protein were not equal in value under the 

conditions of these tests. 

The four-year average birth weights of calves produced by cows 

fed the supplements contairu.ng 20 percent protein (Lots 1 and 2) and 

those fed supplements containing 40 percen-t pr·otein (Lots 3 and 4) 

were 64 and 67 lbs., respectively. The avera.ge weaning weights in 

Exper1ments II and III were 382 and 383 lbs. for the calves in Lots 1 

ru1d 2 and Lots 3 and 4, respectively. 

The data indicate that feeding a 40-percent protein pellet to bred 

yearling heifers allowed to graze the dry native grass was more desirable 

than. feeding a supplement containing 20 percent protein as measured by 

winter 1,:eight gain of the heifers and birth weight of t
h

e calves. The 

weaning weights of the calves produced by both groups of cows was 

nearly the same. 

The average winter loss of weight in .Experiments I, II, and IV 

for heifers fed the supplement containi.ng 20 percent ra"otein and a 

vitamin supplement was 9 lbs. Similar heifers fed the 20-percent 

protein supplement without added vi taminf.l lost an average of' 32 lbs. 

Muc h of this average difference in weight change was due to the 42 lbs. 

difference in gain between the heifers in Lo·ts 1 and 2 in Experiment 'IV. 

It should be noted that the difference in weight change of the two 
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groups of heifers treated similarly (Lots 1 and 2, Experiment III) was 

25 lbs. The three-year winter eain of heif<:irs fed the 40-y;ercent protein 

supplement plus the vitruninn wo.s 2? lbs. and the gain of' heifers fed 

the supplement containing 40 percent protein an<l no 2.dded vitau:ins 

wus 21 lbs. 

The three-year average birth weights of calves produced by cows 

fed the supplements designated as 2 0B (Lot 1) , 20 (Lot 2), 400 (Lot '.3) , 

and 40 (Lot L�) were 63, 61�, 66, and 68 lbs., respectively. Weaning 

weigh-ts which may ·be used in a comparison of feeding supr,lements with 

a.rid without added vitanins ,;,.rer3 available only in Exporiment II. In

this exs-;erit'!ent the addition of B vit;&mins to a supplement containing 

20 percent protein was not of' vaJ.ue as measm·ed by weaning weight, 

whereas the add:ttion of the vitemin to the 40-percent protein pellet 

resulted in a considerable increase in weaning weight. 

During the wlnter feeding periods of Expe:rimen:ts I, II, IV the 

average feed cost per bead for the heifers in the lots fed 20--percent 

protein pellets plus a B vitaxnir1 supplement was $15.69 and those fed 

20-percent protein pellets wa.s ;14.11. The average winter .feed cos-t for

heifers fed the L.,0-percent protein supplement plus a vitw11.n mix wa.s 

t16.87 per head, and those heifers fed 40-percent p1·otein supplement 

was �,15.61 per heac1. 

The data indicate that there apparently was an advantage for adding 

a vitamin supplement to rations of bred yee.rl:tng heifers, espec'.Lal.ly 

when the supplement contained 20 rn'l.he:r than J,,0 percent :i_::o:otein. The 

advantage was as mea.su.:red by winter weight change of the heifers and 

not by birth i,1eights of -the calves� Satisfactory weaning weight data 

were not available. 



Th(� dnta roported in this U,eds vx'e that collected when c,:ttle 

wero on 1:1, pr1rticvLn' c:xpe:rirn0mtt,1 troatrnent for one year. The effect 

30 

of hJt1ving the same c:::tt1e on a certain trGatment for several successive 

years in u:nknown. Such data aI'G do.sired. 



Four tri.els were cc,nducte;d to de-tor·m:tne t.be v&luo of \linter 

supplement contai.riing 20 and 40 peroe21t protein when fed i� equal 

amounts to bred yearling heifers vJ.lowec1 to graze n,rciVf� g;c·;:,_ss pastt.res 

yearlong. The feeding of the supplement ccntcining L,,O percent protein 

resulted :tn greater winter weight t,ains o.f the heifers nnd slightly 

greatE1r birth ueights of calves. Thero was no <liffe1·ence in average 

we�:r,ing weight. of the calveo. 

During three of the trio.ls u vi to.min suppl1:,r:1e11t Has added to· the 

ration of heifere fed 1:Joth. the low- and h:tgh=protoin oupplements. 

There apparently was an advantage from adding a vitanin oupploment 

to rations of brGd ye,arling heifers. The feeding of additional vitamins 

resulted in greater winter weight gains of heifers but smaller birth 

weights of calves. SatisfactoI"j' ,rn·aning wcieht data were not uvailE:.ble • 

.Adoitlonal :resOETch il.'l needed on ·the Vt:1l11e o:f feeding a vitamin 

supplement. 
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