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INTRODU'OT ION 

Extensive inv stigations have shown the importance of proper nutrition of 

ani als during r produ tion ano lactation. Classical experiments have demon

strated th t failure to provide an adequate dietary to the pregnant and lactating 

female h s resulted in reproductive failure$, abnormal or weak youn end decreased 

rates of growth of the oftspring. 

Many investigati ons have been reported concerning the nutritive requirements 

or the bovine not nly for growth but also for reproduction and lactation. The 

most extensive studies have be n those concerning cattle of dairy breeding. Th 

high production or the dairy cow and the intensiv systems of !'ll8nage~ent of the 

dairy far er have required that he be more cognizant of nutritional needs than 

the beef cattle producer. This has not meant that nutritional problems of beet 

cattle are not i ortent but that investig tor were aware at an earlier date of 

the need for the study ot the nutritional requirements of the milk producing 

"machine", the dairy cow. 

As the dietary need of the dairy cow was explored and information aceUl!lulated, 

it offered some explanation for the problems of the beer cattle producer . At the 

outset it was quite app rent that the nutritional require ent of the beef cow was 

not materially different from that of the dairy cow qualitatively but that under 

s0tne cond itfons the quantative requirement varied. The systems of management e -

ployed by the beef cattle producer differ considerably from those employed for the 

high producing dairy cow and have contributed in part to the felier nutritional 

pro lems generally encountered by the beef cattle producer. 

Jlaoy systems of management are employed by the beef cattle an. The investi

gation reported herein was designed to study tw systems of management of a com er

cial cow herd adaptable to Oklahoma. In addition, nutritional studies inYolving 

two protein supple ents are presented tog~tber with fundamental information con

cernin certain .blood constituents of Hereford cows and the blood of their calves. 



2 

REVIEW OF LITERATURE 

The systems of beef production in this and ny ether countries hav under

gone profound changes during the past score or years. These oh nge h Te made 

it mandatory that the beef producer have a thorough knowledee of th nutrient 

require ents of bis cattle. 

art and Guilb rt (1928) found that beef co11s mu.at put on weight in the 

late f 11 and early winter in order to be at ttnorm.al weight* by calving time in 

the spri 

Lant.ow (1933) found that for wintering beef cattle cne pound of cottonseed 

cake per had per day was re profitable than 2, J or 4 pounds and that the 

heavier feeding of cottonseed cake resulted in slower gains durin the sum er. 

Black, n !!iL. (19.38), tudying be f cows wintered with and without a 

supple ent of cottonseed cake, found that weight losses of cows that received 

no supplement we~e significantly greater than weight losse of cows that re

ceived the supple ent. However, the increased weight o.f calves st wean1n time, 

from the supple ent fed cows did not compensate for the increased wintering feed 

· costs. 

Taylor (1942) round that 43 percent cottonse d cake was slightly ore 

economical for wintering range cows on dry grass pasture than 41 percent soybean 

pellets. 

Black, .21 !l.:. (1943) stated that ranchmen have the object in vie~ to winter 

their breeding cows with a inimum outlay of feed and labor and still obtain a 

normal number of good calves. 

Guilbert (1944) stated that !f3' ooneiderstion of efficiency of beet produc

tion must be in with the cow herd, the percentage or calf crop, and the weaning 

wei ht of the calves. 

Morrison (1946) has llUlllmarized much of the published work relative to the 



nutritive requirements of beef eattl and in addition presented some of the 

general f ctors that influence beef production. He stated that alfalfa hay h s 

no superior with respect to other roughages for beef c ttle. He further stated 

that when even reasonable part of the roughage consists of well cured lfalfa 

hay, there will be no deficiency in the quality of protein nor in the calcium 

nd vitamin A in the r tion. 

Sn8pp (1946) as well as several other authors in the Yearbook of Agricul

ture {1942) have SUDll arized a ereat deal of the work relative to sy tems or 

mans ement, di ease control and prevention and man;y other nutritional spects of 

beef cattle production. 

Ross, et !l:. {1947) reported a four year study of two systems of eow herd 

manegement. They found that grazing cows year long and supplementing the cured 

grass with cottonseed cake w more economical than grazing cows during the 

summer and feeding the prairie hay and cottonseed cake during the winter in a 

trap. They reported that there 'l'as no difference in the eondi tion of the eows 

at the end of the experiment or in the size of the calves at weaning. 

Carotene and Vitamin A 

The indispensable nature or vitamin A for the dairy calf was shown by 

Jone, Eckels, and Palmer (1926). 

Bau ann, fi al. {1934) studied tbe influence of breed and diet of oows on 

the c rotene and vitamin content of butter. They found that J.3 percent of 

the vita in A 1 ested by cows fed a low esrotene ration w s secret din the 

milk end for those fed a bl h carotene level, only l.) pe cent was secreted 1n 

the ilk. S mb and others {1934) found that 8 percent of th plas carotene 

was secreted in the milk daily. 

Guilbert and co-worker (1934) found that calves from heir rs fed a re

strict d intake of vitamin A developed diarrhea at two to eight days of age. 
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The milk of the dams of these calves was found to be subnormal in its vitamin A 

content. o clinical symptoms ere evident in the cows up to six months after 

parturition, but ni ht blindness occurred in one of the calves . 

Guilb rt and Hart (1935) found the minimum daily carotene requirement for 

the bovine to be 26 to 33 mcg. per kg. of live weight, and they hypothesized 

that the vitamin A requirement was related to the body weight of the 2nimal 

and not to the net ener{g requirement. They also stated that evidently the 

fetus was the first to suffer from a borderline carotene d tieiency. 

Converse and eigs {19.36) concluded that the vitamin A sup_lied by whole 

milk in rations f ord iry calves was more valuable thsn the fat or energy upplied. 

Guilbert, .2:!t al. (1936) sho ed that the minimum carotene requirement for 

all the species of f arm ani als that they studied was 25 to JO mcg . per day 

per kilogram of body weight. The minimum vitamin A requirements were found to 

b 6 to 8 meg . per day per kilogram of body weight. 

Jones and Haag (1938), studying growth and reproduction in dairy heifers, 

obtained results whi ch indicated that a compar atively low vitamin A ration re

sulted in serious disturbance to heifers when fed over a period of about six 

months, either preceded or followed by a pasture p riod. 

lard,.!! !l.:. (1938) studying the carotene requirement of the dairy calf 

using varied r ations, found that 12 to 14 meg. per pound of body weight per 

day was sufficient to prevent vitamin A deficiency symptoms. They also round 

that dairy heifers fed a c rotene def 1cient ration during the winter months 

show no deficiency symptoms if they had been on good pasture during the summer 

months. 

That calves need protective vitamin A during the first three to four 

month of lif e has been shown by Converse and eigs (1939). They found that 

calves need amounts or carotene and vitamin A much larger than that of normal 

cattle fro six onths to two y ar of age. oore (1939), studying calves 



maintained on low carotene rations until 40 to 90 day of age, found that the 

calves developed 111etalopia 1n from 48 to 73 days . Papillary edema also d8veloped 

in about the same period or tilte in these calves. in intake d 9 m.cg. ot caro

tene per pcund ot body weight wae not sufficient to prevent rr,ctalopia or de

crease papillary edema. An intake of 16 •cg. per pound of body weight was 

sufficient to maintain the plaema carotene at 0.2 acg. per al. and above in 

Holstein and qrshire calves. This intake was sufficient to prevent nyctalopia 

and maintain fair eneral health in the calves. 

Guilbert, .!1 al, (1940) reported that oows on a minimua vitamin A ration 

were able to produce live young, but that the calves were weak and soon died. 

Vitamin A •upplementation at three to four times 11inimum level beginning the 

last month ot pregnancy result~d in normal calves end the mothers supplied 

sufficient vitamin A in their ilk for normal growth of the calves tor at least 

three months following parturition. 

Henry and other& (1940) stu.d7ing nine Shorthorn heifers th t had access 

to good pasture before calving, found no increase in the secretion of vitllllin 

A in the colostrwa, but an increase in the output of carotene was noted. Riggs 

(1940) stated that the accumulation or vitamin A in the body increased with age 

and was dependent on the character of the diet. 

Xuhl an and Gallup (1940, 1941) reported that an average daily intake of 

from 40 to 45 acg. daily per pound or body weight was about the ainimua amount or 
carotene which would mee\ the r9quirements of Jerae1 cows for normal calving. 

Factors such as the health of the calf' as well alS the ability or the cow to be

gin normal lactation wer taken into consideration. 

Davis and lladeen (1941), studying cattle on restricted levels or earotene 

intake, round that tbs carotene and vitamin A content or blood plasma was depen

dent on the carotene intake and previous storage of theee factors. 

Gallup and Kuhlman (1941) in an experiment with Jersey cows, found that 
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plasfll8 carotene values usually dropped immediately or soon after parturition and 

· tha.t there was no consistent change in the11e values during the first tew weeks 

after partµrition. 

Moore (1941) found that mature dairy cows ted a vitamin A deficient ration 

fail to develop blindueee eue to constriction of th o~tic nerve such a, has 

been reported in calves, but when the plasma carotene values were as low as 

0. 2 to 0.5 acg. per ml. of blood, deficiency symptoms US\Ullly followed in a 

short time. 

Boyer,.~ !l.t. (1942) round that 10 or more 11cg. of vitamin A per 100 ml. 

ot plasma w s necessary for adequate vitamin A nutrition of the growing dair;y 

calf. 

Kenner, n, IL. (1942) found the mininlWI carotene r quireaent of dairy cal'Yes 

maintained in an enYiromaent with the temperature ranging rro11 50 to 70 d greee 

Farenh61t, to be approximately 12 mcg . per pound of body weight per day. Respira

tor, and bowel disturbances were raore prnalent during periods or low blood vita

ain A than when the level of plasma vitamin A was considerably higher. 

Ste.wart and llcCollum (1942) studyin the ef°fect of vitamin A enriched diets 

on the T"ltamin A content or the coloetrua of dairy cows, failed to find a differ

ence 1n the milk ot control cows as compared to those fed the vitamin A rich 

concentrate. 

Sutton end Soldn r (1943), working with da!r;y cattle, reported that blood 

carotene nd vitamin A levels remained at about constant levels up to about a 

week before calving. Just prior to calving, a d eline in both plasma carotene 

and vita in A were found to occur and a further drop wae observed immediately 

after parturition. Kuhlman and Gallup (1944), studying carotene blood plasma 

levels of Jersey cows at parturition, reported changes similar to those found 

by Sutton and Soldner (1943). 

Brattn (1945) , studying carotenoid and vitamin A levels in the blood or 
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cattle, found lin r inerea • of plasma vitamin A a th carotenoid level 

incre aed. "'l'he ratio of pla vi ta 1n to plaa a oarot n variou caro-

wa . found to decrease with increasin. 

r ent report or the o 1ttee of im 1 trition of the ~ ational Re

s r h Co oil {1945) at ted that 1.4 to 1.6 mg. of carotene per 100 lbs. lb 

• iebt pr day prov d dequat for nor el growth orb et cattle. At this in ke, 

ho,,ever, , er wae little or no stora to mee-t th exigencies of lit • The 

reeo •nded allo ana for be t c ttle a 5. 5 11g. per 100 lb • 11Y wei ht per 

d y. The ni require ent of vita111n A for growth was est blished as 1000 

I . tJ . d 1ly tor eal'tb 100 lbs. ot ·live •eiP"ht. 'for suckli ealv , 6000 t o 9000 

I . u. w-er on idered uttieient when mil wa the sole source ot thi nutrient. 

Lewi and Wil on (1945), 1n an exp riaent with airy calves, obtain re

sults which indi ted th t J2 u.s.P. unit of vit ·n A per kilo re r body 

• igbt a th inimum requi r nt for growth . The level required tor optimum 

wth a found to b 64. U •• P. units of vitaatln A per kilogra or body 

weight . n b th growth end liver stol"age were taken into con~1der tion, the 

daily int k or vi temin A tor young c lves was round to be about 250 tJ .s . P. units 

. per kilo re of body w ight . 

ore and Berey (1945) , studying ealv of the Bolst&in, A':,f' hir , and 

Guernsey br eds tro birth up to four month or age, to that the vitamin ! 

cont nt or the blood plasma vari f'rom 7.2 to 14.0 g. per 100 ml. 

Sutton and Soldner (1945), tudy1ng easonal plasm e ro~e e nd vita•in A 

variations in the blood pl s of adult dairy cattle, round th t the average 

onthly r nge of plats vi t in A tor 11 d -'1"1 reeds inv sti ated r&nged rro 

18 g. per 100 1. of pl in June, to 24 c • per 100 ml. or blood pla 11a in 

Oetober. 

Sutton, 1arner, and Soldner (1945) found that the u.xi deere se in 

blood pla • c rotene or lactatin cow oecurr done week following parturition. 



The maximum decrease in blood plasma vit min A was reached three days after 

parturition. 
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Hansen, !l !!• (1946} folllld that the vitamin A of colostrum from barn fed 

dairy heifers in the first lactation was more than twice the vitamin A content 

or the colostrum from the same cows in the second lactation. Seven-fold varia

tion in the colostral vitamin A potency occurred in thee cows. The cows were 

fed identical rations and maintained under uniform conditions during two lacta

ting periods. An increase in the blood plasma vitamin A concentration of the 

newborn calf •as observed following the ingestion of colostrum and the percent

age increase tended to reflect the concentration of vitamin A present in the 

colostrum of their dams. 

Bibbs anQ Krauss (1946) reported that regardless of the amount of vitamin A 

fed to d iry calves, the blood level seldom exceeded 25 mcg. per 100 ml. and 

that the decre se of blood vitamin A during the first few weeks after birth 

could largely be offset by feeding additional vitamin A. 

Kaeser and Sutton (1946), studied the utilization of colostrum in calf' 

feeding . They found that calves that reeeived extra a ounts of colostrum main~ 

tined higher levels of plasma vit min A and carotene during the first four weeks 

after birth than those fed the lower amounts of colostrum. The calves also 

gained ore rapidly and were superior in appearance at four weeks of age when 

fed extra colostrum. 

Payne and Kingman (1946) reported that in order to support normal gestation, 

the carotene blood plasma level of first calf Hereford heifers must be con ider

ably higher than th t for aged Hereford eows . They also reported that at least 

117 f 7 .21 mog. per 100 ml. of blood plasma was necessary to support nor el gesta

tion in heifers. When a carotene level of 97 .18 f 7.68 meg. per 100 ml. was 

found in range He~etord heifers retained placenta and nutritional abortion 

were observed . Aged Hereford cows with carotene blood levels as low as 82.88 f 



,4. 11 cg. per 100 ml. sho ed no sy ptoms over s two year period hioh could be 

a tr1buted to c rot n or vitamin deficiency. 
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Spiel n, ~ U:.• (1946) studying c rotene utilization by the newborn deiey 

c.alf, found th t intestinal infection and scours resulted in reduced absorption 

and utilisation or carotene. 

Thoaas, Spiel an, and Turk (1946) sho~ed that the concentration nd to l 

output or vi tam.in nd c rQtene in eowa' colostrum was influenced by the r -

tion fed dtaring the two ontht i mediately prior to parturition. 

rr-, and co-workers (1947) found thet diet.ary vitamin A did not definitely 

increa the hepatic stores or carotene 1n Hereford steers. They concluded 

th t the serum levels and the hepatic stores of vitaain A appeared to be 

controlled by diff rent body mechanis • 

Glover and ea-worker$ (1947) aleo found that rats, when 1ven large doces 

ot beta•carot ne, converted a certain mount of it to vit ain ! in the inte -

tines . ore than twenty international unit or itamin A were found in sch 

of the three intestines f r ts six hours after dos in i th 5 to 15 Inf. of beta

carotene. A eey good au ar, ot the ite of o nversion of c roten to vit!l!llin 

·· A in th rat was publish din the arch 1saue or Nutrition Reviews (1948). 

Leml.7, li !!• (1947) found thst the sto a e of vitamin A 113 the Uv r of the 

rat w s in proportion to the intake or v-it.8Jlin ! . Glover, Goodwin, nt~ orton 

(194?} found thet the pl s vitamin A level or rats was proportional to the 

concentr tion of th vitamin A alcohol in the liver, t wae not proportional 

to the total liver etorage ot vi talllin w ich oonai~ted inly of vite.Alin A 

estere . They found that plasma vitamin A levels ere aint ined near nor 1 

(35-40 mcg./100 ml. ) even when liver stor ge epproached exhaustion. 

l!aynard (1947) SUlllliarised the requ5rement, physiological functions, and 

de!ici nc, s,apto ot vitaain A. 

Parrish elld co-workers (1947) found that practicall.J ell of the itamin 
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A in both colostrum alXi ilk was in th& form of the vi ta n A ester. ost of th 

fat soluble yellow pigment in ooloatrtlll and ilk was found to be earotene. 

Sutton, srner, and Ka er (1947) found rapid decline of carotene and 

vitamin A in colostrum end milk with each ucceesive ilking. Colostrum wa 

pproxi tely ten tir.ies u potent in carotene and ix times Jl potent in vitatain 

as no l ilk • . Levels clo ely approaching nor 1 milk w re reached at the 

end of the third day . 

is nd tke on (1947) found that vitamin A intake of the co b d no 

eff oct on total ilk and fet production. i h vi temin A intak i nc res ad the 

concentration of v·l :in in the illc fat, but tended to uppres the carotenoid 

content. Cew5 rd high vitamin Ar t i ons showed the same characteristic decline 

of plas. it in A at parturition as did non-supplemented cows but tho e receiv-

ing th additional v·tamin inta1ned hi her levels et parturition th n did 

the non- uppl aented cows. 

Ross ,..! !l• (1948) studying Holstein heifers, round blood pla ma vitamin 

level of fr 6 to 8 cg. per 100 ml. blood plaa a to be the critical level 

for maintenanoe when gain in bo~y is'bt a used ea criterion or easuro ent. 

ise, !! Al• (1948) reporting on postnatal changes in the concentration of 

caroten ids and vituin A in the blood er of calves ot their daicy herd, found 

that ffthere •a a srked degree or v riab11ity in the concentrations of oaroten

oi s snd of ,fi-c6%ili.u l! 18 th blood eru11 ot indjviduels of the group, bu_t that 

the gener 1 trends in the levels of these c nstituents in each calf were imilar" • 

'!'hey concluded thet the diet seemed to be the primary factor in determining th 

level of vitamin and the earotenoids in the blood ser and that under thel 

anagerial practices vi tam.in euppl entation fro the e·olostrua peri d to th 

bay p riod wa needed. 
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5.54 mg. per 100 l. of plaema; for animals six to ten months of age, 4.48 mg. 

per 100 ml. of plas ; and for ani 1 one to nin year or age, 3.62 mg. per 

100 ml. of plasma. 

P 1 er, ~ al, (1930), studying dairy eattle blood phoephoru,; variations, 

reportod that a rked deereac in the inorg nic phosphorus content of cows' 

blood occurred at or near the time of parturition. Most research workers 

agree that lactating cows apd growing animals are ost severel1' affected by 

a deficiency of available pho phorue in the ration. 

Haag, Jone , and Brandt (1932) indicated that a calcium-phosphorus ratio 

of 10.; to l was no ore detrimental than one or 7.6 to 1 for dairy cattl. 

Huffman and others {19JJ) state that blood plasma phosphorus values lower 

than 4.0 mg. percent should be watched carefully, e pecially if the animal is 

less than one year of. ag. Greaves, Maynard, and Reeder {1934) gave , .o • 

percent as the borderline value. 

12 

Huffman and co ..... orkera (1933) found that the phosphorus requirement for 

ilk production over and above that required for maintenance ranged from 0.5 to 

0.7 gra of food phosphorus per pound of milk. 

Greaves , !! .AL. (19.34) studying th influence or calcium and pho1opborus 

1nt ke upon bovine blood, found that pho phorus supplementation produced little 

if &t\V errect on the blood calcium. Inorganic phosphorus in forty steers v ried 

fro 2.41 to 3.01 mg. per 100 l. of plasm.a. 

Fairbanks {1939) etated that the calcium-phosphorus r tio wa or greatest 

importance when the vitamin D of the ration 1'Bi!I inadequate. 

Knox, Brenner, and Watkins (1941) found that cows with blood plasma levels 

of 2.0 to J.O mg. percent in the winter and spring, and .from J .O to 4 .5 mg. per

cent in the sumrner were 1n excellent health. 

Black and associates (1942) found that symptoms or a phosphorus deficiency 

d eYeloped in cattle grazing e phosphorus deficient range when the blood p hos-
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supp1e'1lented group. 

in 
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Ascorbic Acid 

Sheahan (19.37) mc.de dfilterminutions for ascorbic o.eid on th~ blood .of 250 

cows ranging in age from. ; to 7 years.. lie fciund the plasma v1nluce to l"enga tram 

140 to 920 :mog .. p<lr 100 ml. of blood plasmae He obta:i.ned an e,verage value ·Of 

330 mcg .. psr 100 ml .. of plasma .. 

Phillips and others (1941), studied the relationship of dietary ascorbic 

acit:1 to reproduction in tb(1 cow. They fmm.d that there was ~. lm"f synthesis of 

vitamin C by vitamin A deficient cows. 

Boyer nnd co-t'l.'orkers (1942) fo1mn that the leV'el Df plasma vit~!llin C in 

dairy calves was contingent upon the level of vitamin A, particularly so \'ihen 

·the vitamin Ii values !"ell below 0.10 mcg •. per ml. of blood pla,sma. They found 

thet tha ioore1u1ed intra.cranial pressure of Q calf suf fe.rinf from vitam:ia11 A de:fi-

. eiency .wQs paralleled by a marked decrease in the ascorbic acid content of' t,he 

cerebrospinal fluid. t1The vitamin A content of the cerebrospinal fluid of the 

cow le normally five to ten times that of the blood plasma it, according to the 

authors. The a.dministret,ion of vite~in C to vitamin A defie:l.ent calves 1n1s 

accompanied by a rise in vitamn C content of the oerebros:pinal fiuid. A reduc

tion of the oerebrospinal fluid pressure oeeurred in three out of five cases 

following the admi.nistretion of vitamin C. It .~pp eared that vita.min C Wl!S in 

r:0me way associated with the increased intra.cranial pressure. 

Lundquist ena Phillips (1945) observed the.t two gr4'ms per cay of suooinge 

sulfothiozole w~s responsible for higher than normal level@ of blood ple~ma 

ascorbic aeid in newborn calves.. There was no effect on eight to nin@ month old 

heiferfl, 

Moore (1946) found that vitamin A deficient ealvee shmr1ed increased spinal 

fluid pressuro accompanied by deerea~~d ascorbic acid values in the blood and 

spinal flu.id. lle conclu<lecl that the disturbance in ascorbic acid synth€ais in the 

vitamin A deficient calf plays no part in the meeha.nism. of' increased spiri..al fluid 

pressure. 



found tbrit, pigs '\lfere born wlth a relatively high plmHna vit&I!lin C level (0 .• 9S 

mg. per 100 e.o.) !if/ compar~d to that of calves and llitnbs:i. The vltamin C level 

week e;fter birth. 
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Obj eet,ives : 

. when fed as e protein sup;,lement f;uri:ng the winter months,. 

:,. '1:o stucly tho effeet cf the e-ystems of man~gement and winter supplement2 

fed upon certain blood constituents of' the blooo 

back to 
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P ra it• :te hay 

Lot l 
{20 Cows) 

.T, 

rt'f.nter' Ration 

) 

Lot 2 
{20 Cowe,) 

(!'loV~l'l'!ber 20., l9L+f, to tprtl 7 1 19/tl) 

J,;cne 
12.25 ao:r&l!J 
g.,2 '.lbs. 
?{one 

Ad lib (17 lbr ,.} 
~1' t,one. 
4.9 ll)s. 
None 

None 

Lot, 3 
Cows,) 

1.:.C~ .. .25 aores 
None 
:;.2 n,s. 

Ii!,tlve gre.ss i,a.stur~ 
Alf t{l.fs hay~ 
Cottor~eed c~ke-Mi 
Salt 
Mine,:•al 

lib ( .04 .) 
(.13 '.1 .) 

Ad lib ( .Ob lbt!.,) 
,M 1 ib ( ., l/. lbs , ) 

( .11 lllE' * i 
lil) ( .. o; lhs • .) 

lSu!ll:ner !-lation 
( /\'°'"'"'~l-- t7 10.17 *""' \t- ,...,., "" ,.I 1iv~) ·'t'-" ;t •• _- _ , ,·~ ""' t.,cv ... ,..o~... 1 , F,-t-

mrtive 
s~1t 

ae:res 61:.6 acres 12 • 25 l'lC'?"!lS 

M l.r1ern1 mhtt,,.u·rl!t 
( f'l" -. ) .,,.,ti lbs. --
( .,02 lbt .. ) 

Ati ( .06 
.. '" { Q \lP • L,, 

lbo ~) 
.) 

alft:J1ff'l htiy .cottontH,ed cake were :ftt\ti at levGls to pt"<J11.dde appro:d.mr:,.1,&ly thf:1! ~~time 

(.OH 
( 

!ilOOU_nt of orudf!l p:rot<:ri11 es fad :tn previ.cH1S expertroent11 'llhich hQd ii van M,rtisfactor"J results,. 
·r~e level~ ('.1:f: ht11:t -and to the ~C,l"!S ~,f tot~ 1 ,ar:d 3 were adjtrnt-ed 1H.1 U1~t, each lot 
ree()iVedl t1pp:rr>l<},';lntr,ly t.he f:t::i.m.,e; crude protein :lnt,ake per day :from the t,uppls,'!J~nta .. 

i*1t1tnfii:~r1l m.1:d,ute ~ompr)sed of equal ()f Mr:m1cm. e,;,dt, 1ill!eoton1J tine tteamed bo~11Nuei;l. 

' . ' lilt~.) 

..... 

...J 
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summer months . {April 7 to ifovember 7, 194 7) the ,mw~ of Lot 2 were grazed in a 

native grass pasture providing approximately 8.6 aeres of n:11tive graSfi pasture, 

l.6 acres cf wh1.eh concisted of previously cultivat,ed land .. 

cows cf Lot 2 wac :fed at H level to provide 

approx:i!n.2 t,ely the same crude 

The alfalfa hay fed 

mately the same protein inta}::e as 3 .o poun.<ls of ctct.to:nseed 

(194'7) had found to satis:f'a.cto:rily sup'Olern.ont, dry cured 

nant, cow;:;. 

weak period the bulls wer·e rotated ~mcng tho lots as ::nmrrsnce u::iain:st, poor con ... 

ception due to sterility or poor breecdng performan.ce of an individual bull. 

wae sterted. 

11pp:roxinmtely monthl;r :tnterv:a.ls tbe:t-ea:ftor.. nu:r:tng 

eight, cowe of Lot .3 nere hlec!: but 

during Februe:l"'j', , April and tioYember Etll cf the oowti wero bled.. The blood 

earot.ene and vttam:tn Pc, Kirt1ble, (1939) ; and plasma s.scorbic , Windlin. sna 

Butler, (1938). 

of 

blood was abtained nnd the same determinations 1'1ere :nade on the blood plasm.a of 
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on the April bleeding date but only those c.,"llves f"l'()llJ. the e<>wlt bled during the 

summer wore bled after tmit date.. These blood samples were taken on. the same 

daki tbs:.t t..11.e oows were bled. Thai calves were not bl.ed after A:l,'lgust" 1947. 

All calves 11ere dehomed a.t. a.pproxim.atel.y 2 months of (,'lge, and t.he bull 

5., Percentage cal£ c:f'Op weaned. 

6. Recol'.'ds of ill feeds fed. 

' 

The prairie hay fed .in this exper-lment wae gl"Ow11 in the same general area 

vhm.--e the pastures vere looatet.L 

All suppl{'Jmental feed$ .fed 1c.rere an~v~oo ahemically by A .. o.A.G,. methods 

{1940) •. D1 addition, grass samples were collt,atEKl periodically and a.n.sl.ysed 

ehe.mical.ly.. The sar~les which we1"~J l..:i.rgely Big Blua Stem, .tittle Jll.uo Stem., 

Indian ant.:1 Mii,zh. g-.l'aas.es, wer~ coll,1eted from approxiJl:lately the tieme area in 

each o:t the pl1.stures each tim.e. The graai'l was 01.it one to tw 11,1ehea £l'.bovo the 

ground a:nd collected in pa.par bags .. 

the data 1,;ras t.xial~od ata.t4..stically bf ~he 'lic,thod.$ of Snadeaor (1946),. 

Resul:ta1 

Pertinent de;ta rela:tive to wights and feed costs ~ shown. 1n 1abla n .. 
:the i'lfeight, d:rta of' the cow e..nd en1ves of Lot :3 ·C8llll:Ot be eompe..red. direct-ly to 



TM~tS !.! 
tuwJ®.ry of SyatemtA ot lllanf!gemont 

tot l tot ;i Lot 3 
Gruzed year long Grazecl 7 months Grated yer,r lonr 

-----------------·- lf!tl. &1:t:!1li he;,: •• , .... .F.~i J?tt1Jr!$J. .an,~ .1lttlt)• hgy, • .. l.!$2 .. Cl. ~.,.c.. ... .. , ... -
~. ~ e~ ~- ro u 
li'T. t;,ge of. eowa 4 yro .. 4 yrs. 9 'J"'t. .. 
t:v .. weight per cot-' bee-inuing winter f)ertor.l 96$ 96g 1079 

:Pate winter pe:riod. s·ta.rted 11/20/46 lJ/Z0/46 ll/20/46 
AY. wt. pet eow before eslvf,..11f 956 955 1029 
· tv. wt. per cow when tu·,-.ned t;o pnstti.re 

(af'te:r ~lilving) 
Av. i;t'!in per eow up 1.~ ::'.!tilving 
Av. gain per eow for wintar pe~iod 
:Oate aW\1ller reriod started 
!,'ati!! sUfAt'?H~r per::h:id ;ended 
Av. wt. of em,a end of ilttmmer period 
Av. train in wt" for ths year. 
Percent calf erop 
Av. biM:,l°' 'l!!t. per '!'.f!lf 
Iv. birth dr1t& of' er;l v.oo 
lN. t1taning ,rt.. por rJdf 
rer.cent of ea,lf crop wee.!'led 
tercent cows pregnant(e,:a:u:tn~d 10/21(47} 
Cost or year•e f~ed per e:JW (dollar~, 

Cilueatem v.:t<s.ss 
Cottonseed cake 
Alfelf~ hay 
1 ... 1-1 M!ner-6\l m.5.xture 
Selt 
.Pralrie h~, 

Ti.'.rtal ec,st, 

1120 
- 2 
... ·14ri: , .. 
4/7/1+7 

11/"i/47 
937 

.... 31,"' 
lOO 
74 .. 0 

3/6/1+1 
4.1;{:t:,t 
lOO 
100 

(': 21..00 .. 
1.3.1;5 

.22 

.12 -~'--::rili 1;1 .d-¥-•. fr 

~,o 
,.. 13 
-1,e . 
4/7/41 

ll/7/47 
e6s 

-103* 
95 .. 0 
72.0 

3/10/47 
362-ff; 
9,.0 
9:1 .. C 

11 10 .. 50 -8.11 
.29 
.19 

rl~·~~ r: ., 7 • ~-~~1~ 
*'S.iguif:lc~nt et ;,s level fft;.:ti~~ii'~.et,'l.nt et 17,: 1(!1:vel 

4JJG Oottonseerl o~ke fr, !{5 .00 ton 
lili's.lt'E:i her 2,4.00 ton 
Eelt .9!5 c~t. 
l-l·l r,lir..,ei·al m:t;:ture l.,J.13 t,~n 
fii",drle hay 16.00 ton 

Jl''ttlfSl:1 ':>R IO'""~ 
tM.t:! k. ,,_l'nl · r'~ 

Lott:i land 3 B1ue.t".tem grsac, 
Lnte land J Blu~te~ ,~aes 
Lot~ ~luestem. gt'e!!ieJ 

'~:3 
- .50 
-176 
4/7/47 

U/7/47 
10)9 
,.. 4C 

8'.j .. ) 
73.0 

2/2FJ./47 
466 

S) .. 3 
91.7 

!; 21.00 
1s.io 

.)8 

.. 34 ... --t 40.52 

:f\ 6.oc head winta.r neriot'i ,. - . .. 
15.00 head vummer pel'iod 
10 .. 50 head eu,mne:r norit,d . . 

!1:t•oductive d&t,a of t~t 3 eermot 'be eo~p~r::Jd tt)· th~t · of' l-ots 
v ious pror1uet:io11 J"iteC1:rd. The Lot .:; COW$ i.11s~e n.r.it comparable ·l;tt 

1 and 2 b~eau.r:e of aifferemlefi in s.ge and pre• 
the othor two lotff! l:idten a.llottetl. 

~ 
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!ho cows of Lot 3 were not 00111~ble to the other two lots when allotted, fhey 

vere a selected g,Toup of older eot1s that·vere in good heal.th and eon.aideJN,d good 

milkers a;nd 1were i.nclud~ in this experim.ent pr~ to study the blood consti

tuents and tdnte:r feed eosts. 

The raost s:tgnif'101i).nt ditfe~a~ees observed in the 'W'itight c>f thie ®WS ol Lots 

1 and 2 occurred e.t the conclusion of the experiment. !he ·:r..ot l QQ'tHS tbat ~ 

grazed yea.:r-1ong and f'ed altalta nay· during tbe winter· weighed Jlpoumls 1eas at 

the conclusi.on 0£ the eXperl:ment than they did at the beginning .. The cows ot 

tot 2 that trcre tat prairie~ and alf'alta hey during the tf!ntar lost. J.OJ pounds 

du:d.ng the year of the experiment. The difference in YEd,ght loss oi" the two 

lots was ei~i·eant at the 5 percent level oi probabili~y~ The uni'avorabl$ g:raz.,.. 

ing seaf:.\On due to low rd.n:tall during .J'n:q I A:1.1gUSt, and September Jnay" have b&en 

partially responsible for the iteight lo.ss, of the cows during the ,-ear. 

i'he percanta.g~ of cal.vet\ dropped ill Lots l and .2 was 100 and 95 respectiv~~ 

One oow of Lot 2 failed to ~ve but tlu.s failure was not oonid.dared to have be$n 

caused by the qst.em. of .ina..~i.geman:h or .feeds fed .. · All ~ts were examined at the 

begimling of the expei"blent end thot,ght to be pregnant but one cott ws apparentq 

open. 

The ealves of- Lot l averaged 2 pounds heavier ~t birth trum the calves of 

Lot 2 bo:t. this ditterence was not siguit'ios.nt. :nw r.1.ve:r.age we~ weight of 

the calves :trom the tot l cows was 413 poimda as compared to. )62 pounde tor the 

calves from the Lot 2. oowa. The ditfei~me in wight m1a significant. at the l 

percent J.evel of proba.bilit7. 

At the oono.lusion or the experiment a vage:ta.tiv:e S::t!XVey indicated that auft'i

m.ent grass vas o.yej.l;,otble in eadh or the ~ pastures and that th~ ~tity · et 

~a was not reaponsible for ~'-le lal."ee dif.ferenoee in the size of the oolves at· 

weaning or <litferenees in tbe w&ight ,()f' the oovs., 

The Lot 3 eow.s, graaed year-,long and fed oottoneeed aake (taring the td.nter 



pereent c.a.lf crop dropped eni:1 'fieaned. The .everage we:Ening 

of T;;0t 1. The errt1s of Lot :3 ~ere ~. selected gl",)Up of' older cows tru1·t had con

sistently wea:n.ed heavy nr~lvee prev;l.:fut to the :i:nitiat:ion of this e,:l';:perir11ent .. 

The f'eeo co~t per eov,1 ft'>?? t,he yaar was ;!,34.f)'? for Lcrt, l, fJ7.S6 for Lot 2, 

The eheG1:tcal ent;lyses of 'the f eedr: fed plU£ the estlmated daily eale1um and 

phosphorus :intake tluring the winte1~ feetling perlcd is given in Ta'ble II!. It will 

be noted th2,t the ealciur11-phosphorus ratio or Lot. l was 6 .. 5 sl, .1;11" Lot 2, 1.4:l, 

encl of Lot J, 1..4:1. 

The analysee for the var:iou!l' 'blood constituents of' tho tH;;ws a.re d1owr1 in 

Table IV. 

The blotid celeium levels :in each or the three lotl\: showed little va/riifition 

t..rirourhout this m'JHll'.l:"iment. The aV'erage ce1eium content of tot 1 ranged from 10.0 

to 12.2 mg. per 100 ml. cf blood pl~sma.. ThfJ :range f'or the cows of Lot 2 wa~ 

10.0 to 1:?.8 mr .. ar.,d for those of Lot 3 it was 9.9 tn 11.I., mg. per 100 ml.. of 

blood f)lf.1snt~. All Vfllues 1\\lere w:H:,hin the accepted normal range. 

Varintfor:n in inorganic plasma phosphor11s we::·e tho mr;tci. consistent of~ a:.ey 

blood constituents studted. The cows cf Lot 2 had the, lov;est blood plasma phos• 

summer crazing seat1on.. "the eoVJs of Lot, 3 had higher inorg~.n1.c plasma phosphorus 

levels than those or the other two lots ~capt for t.he initi1d bleeding and tor 

the ?5.ny, Jl,u:r:ust, and Sept~mher bleed:ing dates,. Statistlcr.1 flnalyeis the 

diffa!'e:aees amollf! the lots ahnwed a sigru.ficanee at the l percent le,;rel of' pro• 

babil.tty 



TABLE III 

fflD ANAtYSF.iS (J DRY :{hTTER !~IS) 

. !2 .. M. A!h-. Prolein F,a; . Fiber N,F.E.. Oa, 

Octtonse.ed cake 92 .61. 7 .'!/1 41.90 S.52 12.49 32.,2 .229 
AlfalfEt bay 92.98 7.93 16.26 2.32 30.s-2 4')..67 1.456 
Pra:b:1• hq 9t...S2 !.06 · 3.7, 2.02 ,s.a2 so.,, .,,o 
Bonemeal 91 .. ,, 32.19 
Ground liaestoD.e 99.67 36.18 
Graae l/1%,47 96.33 '·'° 2.61 1.,1· 41.,, 47.96 .)62 
era.ea IJ/9 47 97.80 7 .. 13 1; .. 50 2 .. 42 31.69 45.26 .365 
Crase 6/17/47 ·93.20 7./JJ e.60 2.77 ,1.6s 49.50 .390 
Grass 8/28/47 93.14 6.86 4.4; 2 .. 31 31.21 55.17 .,:,o 
Grae51] 11/7/47 92.68 s.eo 2.24 1.S8 41.68 48.40 .)13 

*Carotene express.a a.s pa'l.'t~ r1er m.:Ulion. 

Lot l 
Lot 2 
Lot J 

Estimated Da.ily Caloium and Pboapho.t'\UJ 
,. iQtake DU£1U: WiiJ\!I bofi1ps l/!tt+od . , 

g,1siu 
19.95 , •• 
7.1.32 
36.50 

P,hoapbSTi! 
12.29 gms. 
10.48 2,.,, 

, . Carotene*' 

1 .. 405 · 
.22) 31 
.060 11 

15.05 

.,049 3 

.163 us 

.115 

.062 

.031 s 

ga/P R5t&Q &., 
7.4 
1 .. 4 

The above caleulatfo11E) were based upon the aesu.mption that the cows ()If Lot 3 consumed the sa!le 
poWlldage of dr:, grass ee the oows of Lot 2 cenaUJAed of prairie hay.. It l'laa elso aesumed t.bat the COWi 
ct Lot l oon~umed only 15/ of d17 grasl! per hes.ti P9r. day. Tbi.s assumption is bru1ed on information ob ... 
t4ined. btom otbet' experimental •ork; · 

N; 
~ 



TAiLE '!!I 
Blood Co:nst.it,uent.s ,:,f Cows (}1.verages by loti) 

{txpr•eeed o unite per 100 ml. of hltiod plasma) 

~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
-~ ~ ~ ~ ~ s:!. ~ ~ ~ ~ ~ ~ ?,::-
~ ' ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ N ~ ~ ~ ~ ~ ~ ~ ~ ~ 

ijdsm~ 
l_"E "· . id " t -,_ t. I .dA!ll t !JfiLT J t ltfli _- •. t i.nr ts Jl!TL • ·-~" !'l:IJ. H'-!1 

Lot\ l 
t-ot 2 
Lot J 

tot 1 
t1ot 2 
tot 3 

tot l 
Lot 2 
tot 1 

tot 1 
tot 2 
Let .3 

Lo\ l 
tot 2 
tot 3 

Calcium (mg/100 ml) 
10.6 10.1 10.0 ll.1 10.1 10., 10.4 11 .. 1 10.2 10.7 11.0 
10 •. 4 10.4 1.0.1 11.2. · 11.4 11.0 10.7 ll.7 11.0 11.1 ll.7 
10.0 10.0 10 .. 0 10 . .r; 10.6 9.9 10., 10.4 10.2 10., ll .. l 

Pbospl'.u)rtte (1'4.g/100 ml} 
3.4 · 4.l**· 4.2** 4 .•. l~* 4.0** 3.9** 5.0* ).OH :,.;** 3.JiHt 4.,, ,.2 
2.; 

2.1 
6.9 

)28* 
264 
192 

2.:; 
7.4 

-~ 

194 
155 

,2.5 
26.4 
23.S 

'*Sif!d.ficflnt at 5% levsL 

2.2 l.J 
6.1 6 .. 1 

C~rotene 
225*·)+ l 97** 
lSO 113 
170 67 

3.2 4.7 
4.s 3.4 

(meg/100 ml) 
400** 1106 
194 9S6 
3l'.4 9S4 

111t.mmin A (!liCg/100 ml) 
20.2 25.5·* 2.2.9~ 21.e 
.30.4 19.e 24.:) 1s·.1 
13 •. 2 16.9 17.6 17 .8 

Aeeorbie AoM (meg/100 ml) 
,380 297 216** 246 
390 321 2~; 272 
,~io u; 119 223 

2.2 2 
:; .. 6 ) .. 7 

llj6 922 
106$ 920 
1127 926 

21.9 J0.9 
27.;J 34."'/ 
25.-1 34.0 

)69 U.5 
352 219 
39:3 220 

·*''*aipii':i.ee.n.t ~t lf level. 

2.4 li .• l" 
4.4 4.2 

611'9 3!>0 
660 3)9 
693 304 

,3S.Jl .... 
:M., ... 
):3.6 ... 

434 ... 
401 ... 
376 ... 

12.2 10.7 
12 .. e 10.3 
ll.l.,. 10 i! .u 

, . ., 2.'1* 
,,.3 2.2 ,., 2.e 

274 30;• 
240 174 
2?6 222 

31.4 27.J·H 
26.4 21.1 
27.7 . 2;3.0 

342 430 
.351 370 
215 425 

i',) 
~ ... 



July Jl bletedlng doteti. 

~itty a:nd Ilovember (19/lr7) 

Signifiel'tn.c~ was 

bleedine· dates. '11.le 

sistr"ntly h:i.eher than. the other tvff> lot;:; duri.ng the wlnter mt,ntha c:nn be logically 

expla.ined t:y the feet th2-t they were fed cottonseed cake vihfoh p::rc,vided 1a greater 

phosphorus int~ke and in t1ddition they ate mere -of the mineral pUpplement. 

The low pht,sphoru.s values cf the tot 2 cO\l's surreest1;s that the phosphi')rus 

they 

had nccc.zs teo a 1 ... 1-1 mineral mill:ture (equal partt: salt, grounc1 limestone i,,nd 

steamed bonemeal). 

F'igure I shO'%\$ a graphic y:>ictttre of the 5.no:rga1:de pl:asm~ phosphorm:, levels 

of the t-hree lr,i;rL. It wH1 he noted thr,t tot 2 was almo~t. eonsif'.tcrrtly lower than 

the 4 mg .. percent level t:1, wh:lch rnaek a.nd a$,~Joeiates (1943) r1t the Tex:aE eitation 

noted deficiency symptome in eettl>;? grez.:tnr a phosphorus def:teient l'.'8nge. 

The eows of tot l that ,:Jere fed app:ro:xi-rnately ! pouni:.h~ of alfalfa hay durtng 

the w:tnter were consistently hlgher :tn plasma oarotene than those of ·the other lots 

du.ring tht1 months they were fed the hay~ 

There WE%.~, a si1r:n:tf::.cfmt d:i.f'ference isinoni.1' the t,hree lot~ at tbe 1 peraont 

level of probability for blood plB.smn a&rotene for the J anuftry, l<"ebruaey, March, 

.April, end November (1947) ·t.leedings. Signifleant oift'et'enees st tha 5 percent 

leve1 of' prob8'bllity ~ere found $t the December bleeding. Tne differeneee durini 

the winter mtmt.hs ~eTe to be e::itJ;H:'.tcted du~ to the varietlon in c1:1rote:ne intake. 

There war$ no signi.fi.etH";t di!'i"'eren~es am,-:,ng lot,f' dttT'L."lff the su.mm;:,r mr.,ntlu; wh1en 

green pasture was availeble to all three lots o:f eowfi .. 

The t.nily s:i.tni.:fic.ant differE"nces- in vittlmin ,~. ?Jere found at the Msreh, April, 

and Novembecr (1947) bleecUngi.;:. The March ancl April dif':f'e:renees were S3,Enificant 

:Eit the 5 percent level or pr.:>'bability, nn<:1 the !iovembt?I' difr"arences Y!lere sign.if!• 

eant et the 1 peref.l'nt level of p:robabHity. !n each in~~nee t,he Lot, l. cows 

had the highest l~vel of' plu.sm~ v:itam:!.n A .. 
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those months 

:rapidly during the first month. 

consistent~ 



TASLt V 

Blood Conetit~•nt1 ot Calves (t~erages by lots) 

Dates Initial 
!le<l , • RBlegi;w!!~' ·'. J/$1!,tl , IJ.7.L41. , , . ~/,2{&7 • , fJLJ!Gl.... . . Ul/ . .,l{I., ; , , . 7/J.l.LAZ .. • §/J.8Lfl . , 

Lot 1 
Lot 2 
Lot. 3 

tot l S'.6 
tot 2 ,.o 
Lot j S.7 

M>t l 6.1 
Lot a 4.3 
tot 3 4.4 

Lot l 11.4 
Lot, 2 10.4 
Lot 3 e.o 

tot l 330 
Lot 2 390 
tot 3 440 

Calcium (ag/100 Ill • 'Plaema) 
13.l 10.2 11.9 l.1.7 
12., ll.5 11.7 12.; 
12.0 11,.S 11.7 l.2.3 

·p11oaph1'~e (rag/100 ml .. ) 
6.6 9.0 7.5 1.1 

a.4 7.1 7.1 6.7 e., 7.4 7.3 ? .. l 

Carotene (acg/100 ml.) 
25.0 ;1.0 330* S46 

· 1,.0 38.0 369 ,,4 
11.0 54.o 202 44:l 

Vi:\aaltt A (mcg/100 Ill.} 
20.1 12.:, 17.0 25.0 
11.3 12.6 21.5 .as.s 
15.9 16.2 16.7 26.; 

411*. 
!s(mrbia Acid {mcg/100 ml.}. 

17) 2)()Mi 402 
507 92 303 400 
33.3 105 13i 420 

*8ign1ticent at ;J lovel 
**St,nificant st 1,-; level 

10.8 10.6 11., 
10.9 11.2 11.5 
10.9 11.2 11.., 

7.1 6.7 6.2 
6.e 6.2 , .. :, 
1.0 6.6 S.7 

720 S?5* 112 
712 510 384. 
73S 772 465 

2,., .,1.0 ... 
22.6 25.e ... 
19/1 J5.7 .... 

306 402 2.38 
396 485 lSB 
)74 S83 161 

t·**tb• oalvee were bled initially ae 100n ft& ttrny w$re found in t.he pasture and 
ranged in aee fr®t 1 hou-r to 24 houre. 

bi 



Elq;iorilttent II uas r,tartod November 7. 19471 and QO!ilplet!/'ld ·october 19• 194$. 

Three ao~ble lots of 20 grade Here:fo;rd cows i-r~re usiad :tn th1s stud;r .. 

Most of the cows of~ Lota l. and 2 or .:s,,q,erima11t :C Wt1l'e retained il.1 the experiment 

and the othc-ir eo,1,m lffl'.ed 1iere ttcomin,-3rt thre&,.yaav-old. brad he:itera. 'The aver.age 

had bf,en in_ Lots l and 2 in ~rim(ill'l.t I War9 1e.ft in tbo:t:r resi1.eeti.ve lots for 

ltxp,~I'imant- II. 
,/ ~-

Il\tri.ng the ui.ntor pe:d.0<I1 (Nove111ber 7, 1947 to .A:pril is, +94s), 211 of the 
'=' 

\ 

~ wore bled at approJrim,~tely monthly interval.t1. Only 10 l".OWS 0£ eaeh lot 

were bled on the .. rw.y, Augurat:, ~ $e:ptemt)$r bloeding da:te~.. Blood ~'Qplea 

were taken f:t:u.11 tllo eslveis e.t, birt.'1 as in. ilq;eriment I, a;ud a.t oo,_¢h r~ 

mont..\ly bleeding d.::itG therea:~:rr; hw.ever.. on the. J~ and Augue:t. bloeding a.at.ea, 

The rations fed ~e s~m in 'T&ble \7I .. 

The grass samples wei-. coll~cted by :species for ollemioal aualysi.s. The 

f'OUI" sped.ea colleetoo. were Bir; Blue Sta, Little Blue Stem, l:nd.i.aa; and Swit.eh 

Grass. Triplicate sample& w~ ts.k"'en monthly.. One sample was take:.1 from a 

southeast slope, another tl'Ql'a a north slope, and the third. :from a .northeast 

All other methods of ~~tal p1~oe-edtlre ware the &~ as thoe-e follf'JW'ed 

tor Experl.ment I. 

Rasul.ts: 

The productive &tta for Jb:pel':tme:at- n are. shown in Table VIl;. 

The oows of Lot 1 made W$ ~teat gain in weight up to calving time, 

(Mm-eh 7,, 194S).. ~ gained 59 pound~ wail$ Lots 2 and J gained onl.f 28 and 

.18 pounds r~ctivel;y ... 



Prairit:) ha.:v 
Native gr~:Hi (p,stn.ra) 
Jlf'e.li'fi hey* 
Cot.tonlSeed cake* 
r3imir;al mhtur~'101-

Native gr~t:is pasture 
Minerel mixture** 

TA$LE vr 

Winter Ration 
{l~oveai<tber 7 ~ 191{1 to April 1e, 194g) 

Lot l 
(20 cow:;;) 

None 
l.2.25 acres 
s.54 100 .. 

Non~ 
Ad lib ( .. Q:3 lbs) 

Lot 2 
(20 eows) 

Ad lib (1).65 lbs) 
None 

4.}!;7 lbs. 
Jlfone 

Ad lib (.07 lbs) 

Summer F.a;~1on 
(April 1$, 194,S to October 19,. l.94~) 

'12.25 2¢'.l".'OS 

Ad lib 
s.6 acre$ 

.td lib 

tot 3 
(20 oews) 

None 
12.25 .acres 

!Jone 
2.56 

l;,d lib ( .lo lbs) 

12 .25 aC!!'&S 
Ad lib 

;i!Th.e e.lf~.lft. hs)'' 9nd eot·tons~ed eake were fed nt l0•1el::: to p1~ovide ~pproxi,'lletely tha same 
amount o.r crude p:t·<rtein £\$ fed in previous exr~rinertt.f;? wbieh }H1d given rirt.is.faetocy reeult;:;1. 
The lev~b r:,.f h:tiiy end cak~ .:t"'ed to the eows of Lot~ l and :3 wero eB,jui;tecl so thet (lti.Ob: lot · 
received approximately the ea:1Hi · totr.l erude protein intake pe:r day fr.om the eupplements. 

**Mineral mhture composed of three parts of common f!&lt t.o one part stii;am.ed bo:1$rn.ea1 .. 

w 
0 



TABLE 'VI! 
Sumrna:ry of Systems ot ~:;uagement 

~l ~2 ~, 
Urazed year long Gritted 7 monthf:l O:razi:,cl ya"r long 

-~ , ..... ,., ... , ... • ..... Fet]_11},1l!) h;:z. .• • Ftd f;'!X"l\;t1:is .. and r1lfflt"§,bQ • . . fi'.~d. 9.,•J..&• ,.. . , __ 
No • of' eows 20 20 20 
A:v,., ag;Ei o.r cows 4 yre., 4 yrs., 4 :y:rs. 
Av. wt. per oow b~ginri.1.ng wittter periot1 91~ 915 91.S 
Date w:ll1ter period et,rrted 11/7/47 ll/7/47 ll/7/47 
Av. wt,. per c~>w btft.lr4>. ert.lvinfr: 974 94) o/33 
Av. wt .. p~r eoir wh,:1n tu1°ned to patt,tur~ 

(att~r calvi~~) 
Av. gain pe:r eow U!) ttl Oitllvin,e; 
Av. gs.in pei· e0¥'1 fo;r winter verfoti 
:Date ~U/n!if.Jir' periot'i str..!"ted 
Date e\trruaer p!t!riod 1n1cl~d 
Av. wt pe:r t!O'rl end ,:if summor pe:r1od 
1,.-.. gain ir.t welihti for tht, year 
Percent, calf tirop 
Av. birth dtft,e ,)f. c,llllves 
Av .. 'birth 15aight pGr c~lt 
Av. wet;,1:11l:1g weight per eelf 
Percent, c111£' crop w~ar:i.erl 
Pereent COW$ l)regW";tnt (10/l9i43) 
Oest cf' ;.veal''*' teed :pe:i~ oow (dolle;rs) 

G:ratU!! 
C~<'ttonieed e~ke 
AH'&li\'l hey 
Pt•td.:rit) ha:v 
Mineral mhttrre 

fot~l OOlllt 
*Signifler.u~t et 5,;'l lev'l?ll 

43% Cottonseed cJJke 
Al:f'~l:f ~ ha1 
r:r~J;ri,a 1uiy 
f11nere.l m~;.t,{tur.e 

$34 
59 

... el* 
t./18/48 

10/19/1~ 
10lt3 
128 

,90 .. 0 
Ji/11/J;.JJ 

76• 
506* 
90.0 

100 ... c, 

$ 20 .. 21 

1,.~/! 

' 

792 
28 

""'12J* 
4/18//J! 

10/19/4$ 
1030 
115 
70.C 

3/10/Ml 
1~ 

451-t!· 
70,..0 

10().0 

\,, 14 .. 19 

s,.73 
20.0C) 

.:21 ~ A M- .·. ·~ '"' .3 • ,4 <· 43 • l.;1 
·~*One eow of tot 3 dS.r.id (.~pi·:tl 15, 194g) 

JJ".IW,D CO.'S_lS 

iios 
1e 

... soi}!;· 
.4/1$/48 

10/19/JJJ; 
1024 
109 
9,.0 

3/7/43 
71·* 

461/* 
1'J4.74 
9; .. 0 

1~1 2cr.21 
20.,6:! 

. .20 
i;,l 41.C4 

fii._·_ . ' . . ..... "~-----. -" '. . . : t:,lOD .. oo per ton Lots l &M 3 Gr-Si~ti ... w1nt.er p~r:t<Jd (t, e.1~ 
14.19 
11.79 

22 ~ 00 per ton Lot ~ l}ras a 
18 ~OCY per ton I,ots l i;)rtd J ({,rj sw~1.~l" pe1!:lod 
2 .10 l>E/j".' ~wt •. 

~ 
~ 



32 

All lots of cows lost weight during the winter period .. The cows of' tot 2 

lost 12) pounda and tots 1 and:, lorot Sl and 50 pounds resp~ctively. Most of the 

weight was lost durinc and after calving. 'l'he differen,:::.es am.one lots JJ:1 averaee 

vteight of th,3 cows at the end of the winter poriod were s,ignifioant at 'l:,he 5 

percent level of probability. 

The cows of Lot 3 grazed year-long and fad eottonseed cake dur:tng the winter 

raised ti, 95 percent e~lf cr,op ,'1/hlle those of tots l and 2 raised a 90 and 70 

percent calf crop respectively. One cow or Lot :3 died dtiril.'l:g th<1; winter. The 

ca.use or de.ath was unkncrrm bu.t neithiar the system or management, nor the ration 

was considered responsible for the death.. The peraentage calf crop of Lot 3 

was ealeulated for 19 cowe .. 

S.b cslvea ft"om the eows c,r Lot 2 were deed at birth or ai43d shortly 

th.erea:ftar. Although sorae were bo:r:n during a period of extreinely cola wea.'tber 

thin ,nas not considered the primary cause of death. All calves were posted. 

The following observations were made: 

Calf from eow 45}: Appeared to have had some air in its lungs , 

but they were i:iot completely infhited.. The cfl.lf d:ted very shortly 

after birth. 

Calf from cow 64: Ap:peared to have inflammed int.estines. The 

calf's luni;:s wet"e normal. It had not nursed., 

Calf from cow 69: Appeared to be deformed but upon examination. 

the bones and joints were found t.o be normal.. The tendons appeared 

loose snd the joints cottld be turned in a:r1;1• direction. Tho lnternal 

organs were- Ver'y bleached and the liver very lirht in color. The 

calf was bor11 dead, its eyeballs were unders be end its lu.ngs had not 

been inflated. 

Cfllf f'ro:n e<.m 142: Had oriJ.y a vecy small emo1.mt, c:,f air in one 

of its lu.ngs. Apparently cied shorlly after birth. 

Calt f':rcm eow 113: Had not. taken a breath. There was considere.ble 



fluid in the trachea and lunga. The other organs appeared to be 

:normal. The center of the lens in each eye was c.leu.dy. After the 

lens had been placed in a petri dish :to!' one hour the cloud iaess 

tiU.seppeared .. 

3.3 

All of the ealves of Lot 2 which were dead at birth or died shortly there

after were born during, or shortly after an extremely col.:1 period. Normal eslves 

were dropped in tho other lots at this time. No abnormol or dead calves were 

dropped in.Lot 2 after the extreme cold had subsided. 

The aver.age birth weight per calf for Lots 1, 2 anc1 3 was 76, 70 and 71 

poundt respectively. The differences were significant at the 5 percent level 

of pro'babilit1. 

The diff'erenee in the weanH1g weights of the three lots of calves was 

also significant at the 5 percent level of probability. The thrae loti1 had 

average weaning weights of 506, /.,51, and 464 pounds for Lots 1, 2 and , re~pec

tively. 

The average yearly feed costs pe:r cow were t36.24, $43.1.3,. and iI)41.04 

respectively £or Lots l, 2 and 3. 

Chemical analyses of the various feeds fed are presentea in Tsble VII!. 

The figures presented for the grass ane.lyses are averagef! of the three samples 

of oaeh species colleeted .• 

The estimated daily calcium and phosphorus intake dur:l.11{; t.he winter feed-

1n& period ifl presented in Table VIII. The eeloiu.m .. phosphnrus l'atio of Lot 1 

was 6 .. 0:1, of Lot 2, 6.8:l, mar'!: Lot 3, l.6:1. 

Blood Analyses: 

The blood analyses of the eows are shown in !able IX. 

There v-Jas very little varl#,i!t:lon in the average ealeinm levels among the 

three lots. The re.nge for Lots l, 2 and 3 respectively were 9. 7 to ll.) mg., 



Cottonti~ed ~rtke 
Alfrtlt"~ h~y 
P:ralrt.e he,y 
Bonemeal 

Xl 1M, 

90 .. 70 
91.22 
92.61 
96~92 

'tA\lLE V :tr:C 

:Peed Ane.lJ$.iiS (,; Dry ZAtatter- basis) 

Ash Frc,te1:t · ,F.1$; 

6.65 
7 .. 61 
6 .. 7') 

89 .. 96 

4"J,99 
16 .. JS. 

, .. ,6) 

4,.60 
2 .. 2e 
2 .. 36 

lib~t 

12.56 
28.70 
32 .. 8$ 

32.20 
4;.03 
,4 .. 4:i 

"Cl!!'Ot,,'H1fl UI,lt"U'~Setl BS partf: p$r inillit"JJ:i, 

Lot 1 
tot 2 
I»ot J 

lllst:l~ated nan:, Calcium f.l.M Photphoru~ 
Qgnsumpt1oi! f:urripit ·wmtt\jr .F'199,i.ng fm:!od 

64.21 gme .. 
57 .. lS 
28 .. 32 

.i!hi=!S,PhO:t:,U\ 

1c •. ,9 ~ .. 
8 .. 37 

18 .. 10 

_...Q.I.,_ 

.. 2.5 
1.23 

a::'..} 
";,tt, 

J).64 

p .-::....:.... 

1.32 
.. 22 
.o; 

14.,03 

~,lP, R1~:to 

6.0 
6.8 
1 .. 6 

Q!f..O'iteuit 

0.00 
3C~!iS: 
9 .. 1i 

Th• above Cfileulations wore based upe;n the assumption th1t the C(l11',!li of tot l consumed 15/ or grasat, 
tb!.;!t t,ht. co~, r.>t Lot :3 consumed 17/f or hT,'t'ts,.. The eaeUS1pt,iona -.ere beiled on 1n.f(ilr,:i1~t.ion obt!iiined f:rom 
othe-r np•ri,r1ental woric. 

\,,) 
.;,.. 
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11/2/f'/~.7 
Switcb 91.'.37 
L.ittle l3luestem 91.11 
Big Bluestem 9Lll 
l'ndien 91.19 

12/17/47 
S,dtoh 9!, .. 07 
Little BluestEJm 92 
Big Rlueste1\\ 9).20 
Indian 93.24 

l/16/48 
Switch 9/+.lS 
L::t,ttle Blueste.tiA 9).91! 
Big Dluestem 94.41 
Indian 93,/);~ 

2/19/48 
Switch 92.59 
tittle 1Uueste111 ,2 .. 70 
Big tlueste:n 92./4 
:Indfon 91-53 

4/14/48 
S~itch 9:3.4e; 
Little Bluestem 9;.65 
Big Blaea.tem 93.34 
Indian 9).74 

5/14/AS 
e~.ttcb 38.J/7 
tittl~ lliluest;em 43.77 
Big Bluer,, tem 3,.20 
Indian l .. h. 73 

·r.mt.11: v nr, Cont, 'd. 

Grass Jm$;lyais (Sf. Dr; matt,er basi:i.) 

Aah l':rotei.n 

;.29 2.ll 
$.9$ Z.33 
5.87 2.90 
6.,5 2.64 

4~57 1.63 
6.24 2. ,;,6 
7.20 :,.83 
; .. 9~ 2.10 

4.;2 2.29 
6 .. 12 '4.67 
6.51 2.78 
6.27 2.21 

4.49 1.e6 
6.161 2.62 
7 .. 81 3.28 
6.29 2.16 

4.87 2.17 
g.11:j ,3.65 
7.33 ;.Tl 
6.)6 2.70 

5.,9$ 9.98 
7.0S S.77 
7.10 10 .. 26 
7 .. 86 9.26 

Fat Fiber 

2.10 .'.38.10 
2.16 36.70 
2.02 35.69 
2.17 :35,.92 

1 .. 49 44.47 
l.91 4'). .. 92 
2 .. 49 ,s.so 
1.81 44.02 

l .. 60 43.09 
l.84 37 .. !l 
2.27 :39.15 
1 .. 45 42.12 

l 
1.,2 
2.10 
l.S7 

J0 .. 72 
33.06 
:n.22 
;l.€7 

'~arotene l!nepressed as parta per million. 

U .. Ii" .E. 

52 .. LO 
52 .. 8:) 
5:,. 
52. 

47.~4 
45.97 
47.98 
46.09 

51.34 
49.,77 
49 .. 32 
49.14 

Clli .. 

.30.3 

.:u, 

.353 

.326 

.266 

.2BO 

.279 

.290 

*Joe 
.330 
.339 
.:319 

.. 257 

.275 

.392 

.:'.31!5 

.265 

.287 
.. :;57 
.. 270 

.:286 
~J,6 
.')27 
.;6i;,, 

F~ 

.o:u 

.o:n 

.03a 

.032 

.o:n 

.0)1 

.. 041 

.. 031 

.030 
.. 048 
.034 
.042 

.. 037 

.044 

.. 064 

.. o:;e 

.077 

.OJ; 

.036 

.02s 

.146 

.103 

.11"e 
.. 118 

Carote~ie* 

.66 
l.) 
1.4 

.. 77 

.4) 

.64 

.75 
J.. .. 29 

.. 2S7 
~12; 
.13 
.47 

.29 

.27 

.32 

.;; 

.. 021 
1.6$ 

.';/7 

.oaa 
337.4 
260.68 
316.9 
279.4 

."-> 
'-" 



T.~.!1!.!' V!!!, Oont•d. 

Grae.fl tn1;JyE1-tf. (!'f: ni•-v mt•ti'Ar t-, .. s'J;;·' •. · •l\<4 ,.,\ .. J ", .. 1e,;., ',' ,·.:, I ' .. if .-.f, •.. !, 4 ~·., 'i:"."' ,..,. .'..J 

r) Cltl.~ D Mh Prot"!l1.~ x~~t :rib,:r 

(~/17/4/ff 
f'!l\!itch 46.0S; 5.75 , .. e6 
!,i ttle tllucstem 53.$2 7.02 ;.{~7 
Bir, I~luee{,~""· 42.PO 5.9S 6.64 
Indbn 49.7Sl G .. 65 6.35 

7/l7/4f!i 
~witeh 1~2. "IS ;.11 ;.51 2.67 40.58 
!;ittle Blu~f!tw,1 Mi .. 10 6.tl 6.94 2.75 35.06 
Die Bln.estom ~1~ 79 ~'le ........ 6.01 6.go J.JO )6.86 
India11 · 39.,34 1 .. 04 G,,76 .3.20 37,20 

e/1?/48 
Svd.toh 41 .. 01 s.60 $ .. 22 2.36 46.54 
tittl.a Bluest,em 41.41 .:3.55 5.19 2.17 45,Sl 
Big B1nest$1m 35.12 ,.90 5.96 3 .. 30 41.18 
Indian 

9/23/4e 
'J7 .,81 s.66 4.81 2.22 JJ,.(:t) 

Switch 4:;.67 4.99 4,.01 2.02 34.03 
tittle Bluestt'Hn 45§70 3.46 ~ "6 .'!'., 2.06 39,.54 
Big Bluest.em 50.31 3.54 .2.ee 1.75 42.16 
Indian 

10/11,./1.e 
45,$3 4.52 2.94 1.6e 3g.1/2 

Switch 70.15 6.03 2.92 1.()5 40.42 
tttitl& Bluestein 71.17 ,.e, ,3.72 1.30 3;.62 
;;ag :rnuesto;a 6).64 4.01 3,.33 1.40 36.49 
Indien 71.44 .4.98 2.02 1.34 41.Ji 

*Carotene a.1tpressed as parts per. million. 

f:; .5:t ~::. c:ti .• 

.Z69 

.3;9 

.423 

.)62. 

45.9() .2~0 
4't.M. .,ae 
47 .C'J .3J2 
4;;.f10 .302 

40:.29 .214 
43.2! .249 
43.66 .282 
40.71 .206 

!i4 .. 95 .2)4 
50.f?B .160 
49.67 .177 
s2.44 .155 

4S.93 2.64 
55.51 l.60 
54.71 1 .. 6; 
so.34 1.94 

1'1., 

.09$ 

.C72 

.082 
.. 070 

.. oro 

.oeo 

.0~5 

.r:176 

.o.ss 

.095' 

.092 
,.034 

.053 

.061 

.038 

.054. 

,.04s 
.o,s 
.050 
.049 

C.~!'O't,.$!7lt * 

17,3.4'5 
155.26 
222.:31 
23a.:,4. 

100.9s 
186.61 
214 .. so 
2 ... ,., 19 ~'Ho · 

127.$7 
109.95 
209.0l 
1n.11 

18.0 
14.0 
17.0 
7.46 

·\,,) 

"' 
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1'11.lo· ..... .:i. ,). ,., •• ''." .... •.·· r .• •~ ~- ~.' ·'. ~,... l""'""') I.J vU \1t~ .. "::::;;1·.,1...... .,.:J.·•i1w<r,·,r,,,.,f1""!$...;•i · vV~ 

(?~p:r·e~sed as unit-ti per 100 ml. blood ! ,asma} 

11/7,llt? 12/2/1+7 12/29/47 2/10/!+S 3/1)/41:!!, 4/lS/48 5/2S/4$ 7/6/J/!:1 3/3/43 9/7/41: lG/26/t.Sl 

9,&l,cimn (mt)) 

l 
tc~'t £2 

~ 

1 
Lot 2 
.tot; 

lot: 1 
Lott" 2 
Lot J 

Let l 
Lot 2 
Loi~ 3 

tot l 
Lot 2 
I,,ot 3 

l0.6 
10 .. ? 
10.j~ 

2~S* 
2.4 
:'380 

2~4 
193 

27 .. 9 
23.g 
24,.9 

43?.~ 
3t1;J: 
:394 

~5 
1C1$~ 

10.6 

;l~l** 
i.~ 
~ t! 
,;/ .,.!I 

122 
112 
llO 

Jl.'.;·» 
~.6.J 
ll . .11' 

119'h 
2~;1"' 
:rt, 

,,6 
lli,2 
11.e 

i; .• ,S:** 
3,.4 
5 .• E~ 

1274 * 
111 

29.7 

2~1 .. 9 

210 
2)6 
i201 

lC:.3 
lC.,!,. 
10.1 

.3 .; 
4.'1 

121 
107 
114 

24.6 
2L5 
,,i, t': 
'~-L•J· 

1.0~9 10~7 
llel 10.5 
10.s 10.4 

lllos·c,i;1,eu:;ys. fm,i:l.. 

2 .. A** 
l.7 
:5 .. 1 

4 
4.0 
1~.J 

Carotene .{mw_ 

l"lll;ii:* _,,. ;40+.·cll· 
S5 371 
57 709 

''.VJ J *'* ,;..:: .. -. 20 .. 1~-
19.6 2;,.S 
10.,9 17.3 

Jistlo~bic Acid .(mcel 

86-¥,* 302 
:336 141 :sio 
?.Sl 3'74 )09 

10,rt'l~"<lt,p•~"' ,c,+ ,J.,'I,,,.. t:,!(f;I 1·. "'V""'l ,,,,¥' °""""''h,;t •. .t, it·'l:l' .«r;}>:-i.,1.,,1. ,J .... ~ ..... ;~"-~;, ~, t, ·1..1i-·1~' ,#i;f 1,;.l"'lv'Q v.;t; tt• ~1w.J;t,,.7,V.J...,,""""'"" \.'f • 

i,!:'*:Signific8.nt irt the level cir probel'>illty., 
l~J.». ""'•lnJ,,,M {~ ... + ""IV<·Mc", ""t· '"''"'' 'il>~M 'l,J,~,1.- VJ.,!'A,W: ~11,/ ,J·'...1,1; tH.;.,ct{i:;C'. ·.J,--~\.4'U'&:} 

10.4 ll •. 3 9.7 .l 
10.0 11., 1(}./3 11.0 
9.5 10.5 9.3 10.4 

,.,*'7** .3.2** 4.2~"* ;!.)** /,.,.2** 
4.3 2.2 3.0 3.0 3 " . •"" 
6,2, li,.O 4 .. ) 4.7 5 ·'~ 

1109 71~:i 913 660 444 
992 720 ({)6 61 .. 0 410 

1122 921/t 908 ,t)4J 406 

21.,0 2.8'.2 29.7 47.5'* 28~4 
19.; 25 .. 9 35,.3 34.1 .j 
19~5 19.0 25 .. 0 27 .. 6 .. 4 

2(}2 465 175 235 
't36 221 38~ 1~6 253 
44,(J 2,s "):4/'\ ,.;r 'f...J 169 227 

\.-) 
'1 



10 .o to 11.5 mg .. , end 9. 3 to 11.8 mg. , pe:r 100 ml. , or blood plal:lm.a. 

The eorJJs of' Lot 2 b~d eonsistentl..v lower plasma phosphorus Vt9lues than thiD 

ot,her t!1fo lots • 

There 11:S.fl a significant, difference at the 5 pereent level or probability 

1n · blood plasma r>hosphorus among the threa lots on the in.itial bleetUng date .. 

The differenoeE increased to the l percent level of probability for every bleed• 

ing date thereaf'ter with the ueeption or the date that the eows were turned to 

pasture, (4-1S~4S). On that date the differences were not significant. A 

graphic picture of the phosphorus value!fl for the eo,vs ie shown in Figure 2. 

Highly significant dltferenees (at th.e l percent level of probability) 1n 

carotene values amont;; lots were found for the January, March, and April bleeding 

dates. The lowest carotene vl'!lue:s observed in all lots occurred dut'ing March e.nd 

the ea!'otene values were highest during May after considerable gre111n grass had 

become available. The lowest plasma carotene levels were obs:erved in Lot ) during 

th.e :Mareh bleeding,. The average value for the lot was 57 meg., per 100 ml •• of 

blood·plasm:a. 

The only signi:f'foan.t diff'eran.eea in plasma vita11in .A, were .fcund on the 

December, March, April, and September bleedings wit!f signit'icanoe being shewn 

at the l percent level or probability tor the ilecember and March bleedinge el'.ld 

at the 5 percent level in April and September .. 

There was very lit,tle '1'ariat.fo.n among the three lots in blocd plasma ascorbic 

acid except du.rins the December ~ I.arch bleedings. The dii'ferenoes for the 

December bleeding were signitieant st the 5 percent level end the Mareb differ

ences were signitic.-.ant at. the l percent level of probability. 

The blood analyses of tho ealvea p,re shown in 'table X. 

Calcium values we.re determined or:ily on t,be April, May, J'une, July, and 

· At11:;ust bleedir~s. These V81Ues showed little v~riat1on and were co11Sidered 

normal. 
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Lot 1-
Lot 2: 
I.ot ) 

Le·t l 
T .. t,t 2 
tot) 

!.,ot 1 
Lot 2 
Lot 3 

tot l 
Lot ·2 
Lo·t; 3 

Lot l 
!:ot 2 
tot 3 

i\t bu~·Mi 

5.,7 
5.3 
6.8 

6.9 
4.0 
5 .9 

7.5 
9.2 

10.2 

436 
359 ,~s 

TAJ3tTI X 

Blood Ct'tmi~itn~nts or Clilves 
(Ave:r.aee~ by lota) 

J/l3/4lt 1 .. /1a/4g 

!!Algium {l'}Jl!_J:f,r 100 inl} 

7.0 
6.6 
5.9 

ll.l 
ll .. l 
11.2 

a.6 
a.o 
8.6 

Q.!l,.!$1tf,!1~ {!lC.f, ner JOO,. l\!!l. 

20.0**- 267* 
14.0 15$ 
10.0 llS 

22.l** 21.4 
16.0 17.S 
9.6 19.8 

&seorbio. Ae~;d ,{.sea Iler:, l.09 sl:l 
16.3** .342 
191 400 
44S 32-~ 

*S1gnif lcent f.:t the , pel"eent level i'J£ prob&.b:tlity. 
*1"Signi1'ioan:t at the l 1)ercent l~el cf probsbUity. 

S/JB/iJJ, 

11.5 
10.5 
lC.,4 

11.,** 
lu.9 
1,3.("J 

)40 
300 
,4.0; 

:u.~o 
20.; 
20.7 

6e~·~ 
759 
56S 

7/6/JJJ 

11.li, 
11.6 
ll..7 

7.)*'*' 
6.) 
7.3 

~26 
l+SJ 
476 

2;.4 
27.7 
25.5 

)l6 
367 
360 

'°· l'l, '·' :·\ i;,/ ;,/It?:; 

10.3 
10.7 
no .... ;,, 

S.O** 
6.9 
s.1 .. 

5S5 
S26 
592 

34 ~ .. ..,. 
39.1 
~ (1 ~ . / 

3f!9* 
546 
482 

15 
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trath the exception of" the March bleeding, the phosph0rus values of the 

ca.lves of Lot 2 were the lowest of t,he three lots.. Significant differences among 

the three lots of calves on Hay, July, and Jfugust bleeding dates were ob$ex.-voo 

but all values were well ,lithin the accepted normal range. 

The calves of .Lot l had the highest average carotene value at birth (6.9 

mcg., per 100 ml.) and tlle calves of" Lot 2 had the lowest value at birth (4.0 

meg., per 100 ml.). 'I'he plaiima ce.rotene h:vels cf the c:Flvas of Lot l were also 

the highest of the thre($ lots on the March and .t.pril bleecl.i.ug dat&s, :and the 

differenoer, among lot5 were statiati.oally significant durhig these mo11ths. 

The Lo•j .3 ee.lves had the highest blood plasma vitamin A level at 'birth .. 

The greatest; di:f.ference m110::1g the lots occurred on the Ma:r·eh lJ bleeding. Thie 

difference was significant at +..he l percent level cf probability. In general, 

the average value for each of the three lots increased gradually from tiirth up 

tc. the weaning date. 

No definit-e trend was indicated f1--om the sseorbio acid. 
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waB tc g:rez,a. them ye~r-lon(J and feed al:t'.alfa ha.y during the wintErr mo:ci.ths. 

Experiment I, the yearly f'eod cost, por cow for the group grazed year-lcmg (Lot 1) 

and the group wintered in the trap (tot 2) was (;;34.,g9 and {t:37 .86 rel?ipectlvely. 

Esserrt:tally the sam.e relfft.ive relation$hip existed in Expr:ii·.iment IL 

In Ezps,rimm:rt, r the cm,s of' Lot l lc:-Rt. 2 pounds up to time e: .. nci 

lost .31 pounas per cow du.ring the ;year o:f the experiment. cows of Lrrt .2 

lost. 13 and 103 pounds, resr)ect:1:vely, dttrint; the t:i~une period.. The o&l vea from 

the cows o.f tot l th.tit, were era.zed yea:r•long were 2 pount1s hee:vier than those of 

Lot 2 at birth ana 51 pounoe heavier et wesning. The same general trend 11~i, ob

served in Experiment II.. '!'he cows of Lots l and 2 e:aincd 59 pound~ and 28 

poundi1 respeet:l vely np to timt'J of calving. 'i'he cows of both loti; gained consid

erable ?1eirht during the year.. The yearly ga.;l:Jl in waif.,ht for Lotl!i 1 e11d 2, 

re.spect:i.vely, wa;;;i 128 :ind 115 pounds.. The calvei;; proch:1.eed by the com, grazed. 

year-lo:ng ~ere :5lgnificantly heavier. thHn thoi,e of 1,c,t 2 that were wi:nterad in 

the trap .. 

II -was very favorable. 

better syst,er:i 

partially responelble for 

.I. 

Su.l;ir ., August and 

,weicht of both lots 

:supplement-

a trap 
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daily per cow.. The yearly teed cost V'l'l'.\rJ les~ for tbe year-long grazed cows 

on{{ in addition tho eovr~ were heevie:r at, the conclusion of the experiment, than 

the trap fed cows of Lot 2. The most, significant, differences i.n fs:veor c,f the 

system. or grazing year-long was the difference in the e.verll€e birth and '1Jeal'1ing 

wei.ght of the calves. 

Protein Supplements: 

Yearly feed co:it is the only item which ean be log1cfl.lly compared or the data 

of Lots l and J of E:li:ptiriment I because of the difi"'erenee in the age and previous 

history of 'the two lots of cows used in this experiment. The yearly feed eost 

of the cows of L,ot 1 that were feel alfalfi:. hay was $5 .. 6.; per head less than that 

or tho cows or Lot J that were fed cottonseed cake. In Experiment II the di:f'fer-

eneo was (r,4 ... 80 par head, again in favor of the Lot 1 oows. 

!n Experiment II, the average ge.L:1 in weight of the eows 0£ Lot l (alfalfa 

f ecl cows) was 41 pounds greater u.p to the time of calving than that of the cows 

of Lot 3 (cake fed cows). The difference in weight at the end of the year was 

19 pounds per cow in favo:r- of the tot 1 cows. The Lot 3 cows weaned e 95 percent 

calf crop whieh was 5 percent greater ·th&n the cows of Lot l, but the calves fi-o• 

the cake fed eows weighed 5 pounds per calf less at birth and ,42 pounds per calf 

le,ss at weanin.g than did the cabrea of the cows thst were ted a.H'al:fta hay during 

·the winter. 

Altbou0h the data o.f Experiment n is t.he only aata which. can 'be com.pared 

relative to the merit of' t,he two aupplements, it appears that the system of graz• 

ing cows ye~~-long and feeding them a protein supplement of s.; pounds or alfalfa 

hay durinp the winter months is a more pract.ieal system of mane.geme:nt for the 

Stillwater area of Oklehoma than the system of grazing year-long and feeding 

2.56 pounds of cottonseed cake during the winter. 

Blood Constii .. uents ,of Cows. 

Exam:tnation of the data ahow that the plasma calcium levels of the cows in 



both Experiment I and Experiment II were within the normal range for beet 

cattle. This, together with chemir~l analyses of feeds fed, suggested that the 

calcium nutrition of these cov,s was apparently adequate. 

The estimated calcium/phosphorus ratio durillf. the winter period in Experi

ment I we.s 6. 5 for the tot l eows, 7 .4 for the Lot 2 cows, tmd 1.4, for the Lot 

.'.3 cows. In Experiment II the r£tt1o for the winter peri,od was 6.0 for Lot 1, 

6.8 for Lot 2, snd 1.6 for Lot J. .Bohetedt (1942} and other workers reported 

that the absolute amount of cale.iu.m '1cnd phosphorus in the dietary is of greater 

signifies.nee ·~o the well being of the animals than the ratio between the two 

elements. Eaag, Jones, end Brandt (1932) indicated that a calcium/phosphorus 

ratio of 10.5 was no worse than one of 7.6 for dairy cattle. 

The plasma inorganic phosphorus V8lues of the cows showed eons iderable 

varitttion a.mofl12: lots in bct.b Experiment I and Experiment II durinf' .the winter 

months and so21e of the i::ttm.mer months.. The average poosphorus level of the eows 

of Lot l WPS 4.G mg. per 100 ml •. of blood plasma. for the ,iinter period in Jil'l:pe:ri• 

ment I and J.ti mg. per 100 ml. of pl.asma for the same period in Experiment II. 

The aver.age phosphorus value for the Lot. 2 eows was 2.6 mg. per 100 ml. for the 

winter period in Experiment, I ~nd 3.0 mg. per 100 ml. in Experiment Il. Values 

of 5.8 mg. per 100 ml. of plaflma for the winter period in Experiment t and 4.4 

mg. per 100 ml. in 'Experiment II were found in the cows of Lot 3. 

The fact t.het .the phosphonts consumption fer most lots in both experiments 

was be.rely within the minimum ranee suggested by the .National Research Council 

(1945) rnirht pe.rtly expl&in the low blood plaem8. values that were found. The 

plasma phosphorufl values observed were in general, lower t}u1n those values re

ported by Black and As£oeiates (1942) who described symptoms of a phosphorue: 

deficiency that developed in cattle when the blood phoaphoru.s content was below 

4 mg. per 100 ml. of whole 'blood. The values mere also lower than those reported 

by Huffman and others (1933) and . Greaves, n al., (1934) • However, tbe values 
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were in good agreement with these reported 'by box, Brenner, and f.te,tkins (1941) 

of t.be New Mexico station. These workers observed v~luGB eiiS low es 2 to 3 mg. 
i 

percent in winter and e;prtne, and v~lues of' r:rom: 3 to 4.5 mg. percent :f.n the 

sum:.1!:et' and reported th.at their cattle remained in exeellent henlth. 

symptoms of phosphorus detieieney. The small percentage of live celvee born 

in Lot 2 or Experi!l'lent II might, i.n pert, be attributed to a phosphorus def'icienc1 

but detinite proof ffllS lacking. The cows o-f Lot 2 had the lowest plesma ph,os

phoru.s levels in both experiments and they were lower than the level reported 

et which phosphorus deficiency symptom£\ have appeared .. Theiler, Green, and 

Outoit (1929) anrl Black end .A&sociat.es (1943) foun(l that cowe in a good state 

ot phosphorus nutrition had a high.er pereent ealf crop than did eowtj thst were· 

phesphorus daf'icient. 

The average estimated phosphorus consumption during the wlnter period for 

Lots l, 2 and 3 in F'lxperiment I was 12.29, 10.48 and 25.J:3 grams, respectively. 

In Experiment :rr the estimated daily consumption was 10.69 grsms for Lot 1, 8.37 

g:ra1r.s .fcrr Lot 2, aua 1r:.10 erams ro~ Lot 3. 

Considerable seuonal variation of plasma eerotene was ohsened in botch 

Experiment r end Experiment !I. The lots followed essentiall1 the same trend 

dtll'ine; both ~ptrriment-ti. Most ot the variation could be explained by the 

cnrote11e intake as s.ffeot,ed by feeds fed. The cows receiving approximately 

eight ani:1 one-half poundG ot alfalfa hay during the winter had the highest level 

of plasm£: carotene in both experiments during tha:t. season. Duri~ tbe summer 

month:; when the cows ,1En'e grazing good pastures there was not a significant 

variation in plasma carotene a'lnng tho lots. Davis and Madsen (1941) and Sutton 

and Soldner (191+5) found marcked fluctuation in blood earotene levels dur, to 

a ifferenees of cnrotene intake es . arr eoted by the season of the year. 

The lowest plums ~aretene vs.lues for the year in all lots of both experi-



ments '!Jlers observed at or near the av£1rage parturition date.. This was due to 

the 101', carotene level of the l,re:ss at ·this time of the year and the <tepletion 

of body storais. t .. lao, at the average parturition date part of the cows were 

in the latter stages of gestation and part of them were in the early stages of 

lactation. 

Gallup and Kub.lm:,m (1941), Sutton and Soltlne:r· (194.3), Kuhlman antl Gallup 

(1944), snd Sutton and e@•workers (1945) · observed a drop in plasm.a carotene 

· levels a few d3y:s befo:r,e parturition and s. i'ur·l;her drop immediately following 

parturblon with dairy eat·Ue .• 

The carotene levels of all lots remained within the aoceptoo normal range 

throughout the 7ear except during early March which was approximately the average 

parturition date. Payne and Kingman {1945) found that aged Hereford cows with 

oarctene levels es low as 82.88 f 4.11 mcg. per 100 ml. of plasma ehowed no 

symptons of def.lei ency over a two year period.. However, a carotene level of 

97 .. l8 t 7~(")?j. mog. per 100 ml. or plasma produced retained placenta and n11tr1 ... 

tional abortion ill r&nge lforei'"ord. heifers. NCI carotene deficiency symptoms were 

obse:rv~d in aizy of the oows in ei.ther of the two uperitnentti covered by this 

study .. 

The carotene-vitamin A ratio in this study was similar to that reported. by 

Braun (1945).. Braun round a linear increase of plasma vitamin A with increasing 

earoteuoid levels.. fle ahlo f'ound that when the carotene increased to a certain 

level the vitamin J~ level began- to decrease with ea.eh ineres.sing carotene level. 

The plasma vitamin A values et the cows fluctuated with season and ration in 

both «q,eriments. Davis and lttdsen (1941), studying eattle on rest.rioted levels 

of carotene intake, found that the vitamin A content of the blood plasma was 

dependent on the carotene intake and previous storage of these f'aotors. Sutton 

and Soldner (1945) tound that t.he average monthly range ct plasma vit.ami11 A tor 

all the dairy breeds considered was .from 18 meg. per 100 ml. in Jwie to 24 mag .. 
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per 100 ml. of blood plss:na in Oetober •. 

The average vitamin A values for all lots in hetb experiments reported herein 

were within the accepted normal ranfe. The vitamin k Vf'lues were, :in eeneral., 

lowest in early lareh. Approximately half the cows of ee.oh lot hEtci already 

calved and were lactating. '!he ether eowe calved ~1hortl}' art.er this period., 

Sutton :md Soldn(f;r (1943) and Kuhbttu:1. snd Gr,llup (194!), stuoyine dairy cows, 

found that plasma vitamin· A dropped at or inrmediately before perturition. I!. 

further drop 11at11 found immedfately after perturit.ion. 

Exam:tnstion of the dats. revefil.ed the;t the average plesmr,. aseorbie a.cid 

levels c;f tho cows in all lots th.roughout thiF study rem81 ned within the accepted 

normal re~e. Althr:ugh @'onsidereble variation of plasma eseo:rbic aiCid was found, 

a definite trend wee not indicated. 

Blood Constituents or Calves: 

The calcium ve.laes of the calves remained •!thin t.he accepted uo,:·msl range 

thrt:Jugheut th~ course of this study. There was very little v2:riation either 

among c:t"" within lots in eithe:r experiment. 

The calves of Experiment r had higher blood plasma phosphorus valu.ee than 

the calves of hperiment II at the time ot the i.nitial hleetling. The cs.Ives of' 

hperlment I, all lots combined; bad an average plae• phosphorus content .of 

6.8 mg .. per 100 ml. at birth and the le.v$l decreased grach.tslly ·as the calves 

grew older. The average plas1.11,a content was 5. 7 mg. per 100 ml., when the calves 

were approximately ; months or age. The calvet ot Experiment II had an average 

ple:sma content of ,.5 mg. per 100 td. at birth and at approximately 5 montll:s of 

age the average wes 7. 7 ~. per 100 1111. or blood plns1al8. The rels.tively high 

plae!!lB pho:.;phorus cc,ntent or the ealvee or Experiment. II at 5 months of age 

can be part.tally €leeoimted .for by the he.avier rainfall during the ~ummer of 1948 

than during the s~me season in 1947. Black, !.'i Al•, (1943) repo:rted t.h«t the 



phosphorus content, of forage and rainfall were directly correlated in a positive 

manner. 

There was only slight variation a,mona: lo-t::: :i.n the averare blood pla1'1ma 

carotene and vitamin A in eit.her Experiment r or lixper:iment !I. In 1ih!:pcriment 

I the s.verage plamna carotene and vitamin. A valuas c,f the calves at the ·time of 

the initial bleeding, all lots combined, were 4.9 end 9.9 mof. per 100 ml. 

respecti.vely. In Experiment II the initial average plasma c~.:rotei:1:e and vita~in 

A values, all lots combined, were ;.8 and e.9 meg~ per 100 ml. respectively. 

There was e. linear increase in both constituents as the calves increased in age. 

There was some V,!iriatfon among lots of CE!lves in blood plaama ascorbic acid 

of both experiments. However, in general thera 1'M much ~r.t1re variation within 

lots than among lots. At the time .of the initial bleeding, the calves cf 

Experiment I had an average plasma ascorbic acid level of J86 mog. par 100 ml. 

anfi the calves of Experiment II bsd en averagei level of 384 mcg. per 100 ml. 

These valueE were about one-third those obtained by Grummar, ,!! el., (1948) 

for newborn pigs. 
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economical 

mctboc-: of hanuli 

the coPs grazed year-lo:r1ce were heavier at cc,nclu.s ion of 

euperior to cot.t.onseod cake when fed on a protein equivalent basis. Here-

ford cov,s grazed year-lo1:1g and .fed a protein supplement of approxh,atol;v 8 .5 

pounds of alfalfa hay auring the wlnt.er monthE Vio:u•e maintained at a lower year-

ly feed cost and were heavier et the end of e~eh experiment, tha.n cows gra.zed year-

lone and fed t:, protein supplement. of .approximtt,ely 2 .5 pounds of eottrrneeed 

the w:l.nt,er month~. The alfalfa supple!!!ented co;,vs p:rodi.:teed calves 

than were the calves of the cows fed 

e,;ittonseed cake. 

3. The blood plasma calcium levels of all lot.s cf cov,s were within the 

accepted normal range e.nd ehowed little ,rm:-iation eii:;her wH:.hin or among lots. 

4. Statistically signifieant difforence.s were obtrdned amo11g lots in plasm.a 

inorcanfo phosphoruc levels duri.ng most of each yea:r. 'Ihe cows fed prairie and 

alfalfa hay in a trap during i:,he winter had the lowest levels du:r.•ing the winter 

months eind most of the summer months. Al theugh typical phosphorus da.fi.cieney 

symptoms \'Jere uot obser"ved, the plasma phosphorus levelt were low i..."l 



trd.t; lot f;~rld;i mRy havtt h:ltl s~ra.ft -9:f'te{':t on l;ot.Jic t;hth ec,., :tn.-1 t,he, calv$t, pro-, 

tuc«~. 111.e coli'$ fed tlcottorauH~ ¢'ikr:.· durtnc:r the ~itde-Y ~~.s r.~d th~ h.i~ut 
~ . -

5. fJeii«.orutl V8t"j etiQ11 b: the plaiu1u.1 carotene. and vitsa!n .A levele ·~•re 

()bfsMY«. f,iinitt'!carJ:t <.U.rteNJle~s weri, obtlliE!td 1'!'1Ctlf lote but the enly cen

sts'Wnt ditt~re:w,as Wt!tr~ tbo:&'ll. fi}r \'!E<.l"'etene clm-inr. the wlnJ,•r phase 0:t tx.peri• 

m:ent !,. Tho2@ eotts: !Eid c:,lf~!!"~ bay '.hM. bil%her ;ilt'l't~e ct.U"c-t.$.M levelf4 t.hrut the 

lrit fee Ci;Jttonee~ ellke. The lcwest plama eEtr~t&T1e· lev~lt~ ht ~ lott -were 

.rio11~ at, t?l:-s fl"~!'eh bl•edi~"f dt"tte hi both -~fl&t"'in:ients,. Thia bl~ed1.~£ date w.aa 

nr-,tt~ 't'hfl "'1Ve?"&ge partnrit!on /lat$ t1t th,e ctr~s,, iusrr:•stinz the dir"t oottela

tk'll be-t<;:een. 15:ctatJ.on Rnf! decrt$'.$ti in. rl.es1ift eer-t4 .. ~11<J l~v"ll ~ 

6. The rla.e-~e s.s-eorb:tc ;,,e-!tl lsveb. o! ,~11 lots s:b~~ us ~~eh vcri.at.i(;!t:'.1 

,;1th in lot, :?fl !,aon;7.; lota ~».d. :n.e rl•.ti~1te tr&nd •aa tad !catffii. 

~. ;1:::1,;Jntfiei:mt t.H!'fsreneet; 1n tl.asu ;:thosphorus w~re obt.t,1,Md ~t th~ 1 

peroetlt lev:el ttJ-! vrobal:d.lit7 a!lout lot~ of" ealve!i at t.\e .r,1n11:1 J'ult, .e.11,t ,~guet 

bleea :tnr d¢t~ of F$p~?>!~t !! • 
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9. The e.aNtfmf!t e!ld vitatdn A pl~s/HI lev~l~, r-,f th~ a.!>ilve.s tmr~.esGd a!lrkedq 

f't'O:!l birth to w~ntnrr but little va!'fatie,n ~•fl f\".'UM eao~~ lott!. 

10.. The _r,lg;..-¥~e t1t1eor-'bio seJd le,;el ot the q~l•~ ~in three lot_.t ell,z.wad 
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