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INTRODUCT TON

Extensive investigations have shown the importance of proper nutrition of
animals during reproduction and lactation. Classical experiments have demon-
strated that failure to provide an adequate dietary to the pregnant and lactating
female has resulted in reproductive failures, abnormal or weak young and decreased
rates of growth of the offspring.

Many investigations have been reported concerning the nutritive requirements
of the bovine not only for growth but also for reproduction and lactstion. The
most extensive studies have been those concerning cattle of dairy breeding. The
high production of the dairy cow and the intensive systems of mansgement of the
dairy farmer have required thst he be more cognizant of nutritional needs than
the beef cattle producer. This has not meant that nutritionsl problems of beef
cattle are not importent but that investigators were aware at an earlier date of
the need for the study of the nutritional requirements of the milk producing
"machine", the dairy cow.

As the dletary need of the dairy cow was explored and information accumulated,
it offered some explanation for the probleme of the beef cattle producer. At the
outset it was quite apparent thst the nutritional requirement of the beef cow was
not materially different from that of the dairy cow qualitatively but thet under
some conditions the gquantative requirement varied. The systems of mansgement em-
ployed by the beef csttile producer differ considerably from those ;lployed for the
high producing dairy cow and have contributed in part to the fewer nutritional
problems generally encountered by the beef cattle producer.

Many systems of management are employed by the beef cattle men. The investi-
gation reported herein was designed to study two systeme of manasgement of a commer-
cial cow herd adaptable to Oklahoma. In addition, nutritional studies invelving
two protein supplements sre presented together with fundamental information con-

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



REVIEW OF LITERATURE

The systeme of beef production in this and many other countries have under-
gone profound changes during the past score of years. These changes have made
it mandatory thet the beef producer heve a thorough knowledge of the nutrient
requirements of his cattle.

Hart snd Cuilbert (1928) found that beef cows must put on weight in the
late fall and eerly winter in order to be at "normal weight" by calving time in
the spring.

Lantow (1933) found thet for wintering beef cattle one pound of cottonseed
cake per head per day was more profitable than 2, 3 or 4 pounds and that the
heavier feeding of cotionseed cake resulted in slower gains during the summer.

Black, et al. (1938), studying beef cows wintered with and without a
supplement of cottonseed cake, found that weight losses of cows that received
no supplement were significantly greater than weight losses of cows that re-
ceived the supplement. However, the increased weight of calves at weaning tinme,
from the supplement fed cows did not compensate for the increased wintering feed
costs.

Taylor (1942) found that 43 percent cottonseed ceke was slightly more
’cononical for wintering range cows on dry grass pasture than 4l percent soybean
pellets.

Black, ot al. (1943) stated that ranchmen have the object in vier to winter
their breeding cows with a minimum outlay of feed and lsbor and still obtain a
normal number of good ealves.

Guilbert (1944) stated that any consideraticn of efficiency of beef produc-
tion must begin with the cow herd, the percentage of calf crop, end the weaning
welght of the calves.

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



nutritive requirements of beef cattle and in addition presented some of the
general fectors that influence beef production. He ststed that alfalfs hey has
no superior with respect to other roughages for beef cattle. He further stated
that when even a reasonsble part of the roughage consists of well cured alfzlfa
hay, there will be no deficiency in the quality of protein nor in the ecalcium
end vitemin A in the ration.

Snepp (1946) es well es seversl other anthors in the Yeasrbook of Agricul-
ture (1942) hsve summarized a great desl of the work relative to systems of
mansgement, diseasse control and pr;wontion and many other nutritionsl aspects of
beef cettle produetion.

Ross, et al. (1947) reported & four year study of two systems of cow herd
mensgement., They found that grazing cows year long and supplementing the cured
grass with cottonseed cake was more economicel than grasing cows during the
summer and feeding them prairie hay and cottonseed cake during the winter in a
trap. They reported that there was no difference in the ecndition of the cows

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

Carotene snd Vitamin A

The indispensable nature of vitamin A for the dairy calf was shown by
Jones, Bekels, and Palmer (1926).

Baumenn, et gl. (1934) studied the influence of breed and diet of cows on
the cerotene and vitamin A content of butter. They found that 3.3 percent of
the vitamin A ingested by cows fed a low cerotene ration was secreted in the
milk and for those fed a high carotene level, only 1.3 percent was secreted in
the milk, Semb and others (1934) found that 8 percent of the plasma carotene
was secreted in the milk daily.

Guilbert and co-workers (1934) found that calves from heifers fed a re-
stricted intake of vitamin A developed diarrhea at two to eight days of age.
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The milk of the dams of these celves was found to be subnormal in its vitamin A
content. No clinical symptoms were evident in the cows up to six months after
parturition, but night blindness occurred in one of the calves.

Guilbert and Hart (1935) found the minimum daily csrotene requirement for
the bovine to be 26 to 33 meg. per kg. of live weight, and they hypothesized
that the vitamin A requirement was related tc the body weight of the snimsl
and not to the net energy requirement. They also stated that evidently the
fetus was the first to suffer from & borderline carotene deficiency.

Converse and Meigs (1936) concluded that the vitamin A supplied by whole
milk in rations for dairy calves wae more valuable than the fat or energy supplied.

Cuilbert, et al. (1936) showed thet the minimum carotene regquirement for
all the species of farm animels that they studied was 25 to 30 meg. per day
per kilogram of body weight. The minimum vitamin A requirements were found to
be 6 to & meg. per day per kilogram of body weight.

Jones and Hasg (1938), studying growth and reproduetion in dairy heifers,
obtained results which indicsted that & comparatively low vitamin A retion re-
sulted in serious disturbance to heifers when fed over a period of about six
months, either preceded or followed by a pasture period.

Ward, et el. (1938) studying the carotene requirement of the dairy calf
using varied rations, found that 12 to 14 meg. per pound of body weight per
day was sufficient to prevent vitamin A deficiency symptoms. Thoy'also found
that dairy heifers fed a cerotene deficient ration during the winter months
showed no deficiency symptoms if they hed been on good pasture during the summer
months .

Thet celves need protective vitamin A during the first three to four
months of 1life hae been shown by Converse and Meigs (1939). They found that
calves need amounts of carotene and vitamin A much larger than that of normal

cattle from six months to two years of age. Moore (1939), studying calves



maintained on low carotene rations until 40 to 90 days of age, found that the
calves developed nyctalopia in from 48 to 73 days. Papillary edema also developed
in about the same period of time in these calves. An intake of 9 meg. of caro-
tene per pcund of body weight was not sufficient to prevent nyctalopia or de~-
crease papillary edema. An inteke of 16 meg. per pound of body weight was
sufficient to maintain the plasma carotens at 0.2 meg. per ml. and above in
Holstein and Ayrshire calves. This intake was sufficient to prevent nyctalopia
and maintain fair general health in the calves.

Guilbert, et sl, (1940) reported that cows on a minimum vitamin A ration
were able to produce live young, but that the calves were weak and soon died.
Vitamin A supplementation at three to four times minimum levels beginning the
lest month of pregnancy resulted in normal calves end the mothers supplied
sufficlient vitamin A in their milk for normal growth of the calves for at least
three months following parturition.

Henry and others (1940) studying nine Shorthorn heifers thet had access
to good pasture before calving, found no increase in the secretion of vitamin
A in the colostrum, but an inecrease in the output of carotene was noted. Riggs
(1940) stated that the accumulation of vitamin A in the body increased with age
and was dependent on the character of the diet.

Kuhlman and Gallup (1940, 1941) reported thet an average daily intske of
from 40 to 45 meg. daily per pound of body weight was about the minimum amount of
carotene which would meet the requirements of Jersey cows for normel calving.
Factors such es the health of the celf as well ss the ability of the cow to be-
gin normel lsctation were taken into consideration.

Davis and Madsen (1941), studying cattle on restricted levels of carotene
intake, found that the carotene and vitemin A content of blood plasme was depen-
dent on the carotene intske and previous storage of these factors.

Gallup and Kuhlman (1941) in an experiment with Jersey cows, found that



plasma carotene values usually dropped immediately or soon after parturition and
that there was no consistent change in these values during the first few weeks
after parturition.

Moore (1941) found that mature dairy cows fed a vitamin A deficient ration
failed to develop blinduese cue to constriction of the optic nerve such as has
been reported in calves, but when the plu.n carotene values were as low as
0.2 to 0.5 meg. per ml. of bloed, deficiency symptoms usually followed in a
short time.

Boyer, et al, (1942) found that 10 or more meg. of vitamin A per 100 ml.
of plasma was necessary for adequate vitamin 4 nutrition of the growing dairy
calf.

Kenner, et al. (1942) found the minimum caroteme requirement of dairy calves
maintained in an enviromment with the temperature ranging from 50 to 70 degrees
Farenheit, to be approximately 12 meg. per pound of b@ weight per day. Respira-
tory and bowel disturbsnces were more prevalent duri.ng periods of low blood vite=-
min A than when the level of plasma vitemin A wes considerably higher.

Stewart and McCollum (1942) studying the effect of vitamin 4 enriched diets
on the vitamin A content of the colostrum of dairy cows, failed to find s differ-
ence in the milk of control cows as compared tc those fed the vitamin A rich
concentrate.

Sutton and Soldner (1943), working with dairy cattle, reported that blood
carotene and vitamin A levels remained at about constant levels up to about a
week before calving. Just prior to calving, & decline in both plasma earotene
and vitamin A were found te occur and a further drop was 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).
Braun (1945), studying carotenoid and vitamin A levels in the blood of



cattle, found & linear incresse of plasms vitamin A as the carotenocid level
increased. "The ratlo of plasme vitamin A to plasms carotene at various caro-
tene levels was found to decresse with increasing carotenoid levels",

A recent report of the committee of Ainimel Nutrition of the National Re~
search Couneil (1945) steted thet 1. to 1.6 mg. of caroteme per 100 1lbs. live
weight per day proved adequate for normal growth of beef cattle. At this intake,
however, there was little or no storage to meet the exigencies of life. The
recomnended allowence for beef cattle was 5.5 mg. per 100 lbs. live weight per
day. The minimum requirements of vitamin A for growth was established as 1000
I. U. daily for each 100 lbs. of live weight. For suckling calves, 6000 to 9000
I. U, were considered sufficient when milk was the sole source of this nutrient.

Lewis and Wilson (1945), in an experiment with dairy calves, obtained re-
sults which indiested that 32 U.S.P. units of vitamin A per kilogram of body
weight was the minimum requirement for growth. The level required for optimum
growth was found to be 64 U.S.P. units of vitsmin A per kilogrn. of body
weight. When both growth and liver storage were teken into considerstion, the
daily intake of vitemin A for young cslves was found to be sbout 250 U.S.P. units
- per kilogram of body weight. | _

Moore and Berry (1945), studying cslves of the Holstein, Ayrshire, and
Cuernsey breeds from birth up to four months of age, found that the vitemin A
content of the blood plasma veried from 7.2 to 14.0 meg. per 100 ml.

Sutton end Soldner (1945), studying seasonal plasma carotene and vitamin A
variations in the blood plasmes of adult dairy eattle, found that the average
monthly range of plasma vitamin A for sll dairy breeds investigsted ranged from
12 meg. per 100 ml. of plasma in June, to 24 meg. per 100 ml. of blood plasma in
October. -

Sutton, Warner, and Soldner (1945) found that the maximum decresse in
blood plasma carctene of lactating cows occurred cne week following parturition.



The maximum decrease in blood plasmes vitamin A was reached three days after
parturition.

Hansen, et al. (1946) found that the vitamin A of colostrum from barn fed
dairy heifers in the first lactation was more than twice the vitamin A content
of the colostrum from the same cows in the second lactstion. Seven-fold varia-
tion in the colostral vitamin A potency occurred in these cows. The cows were
fed identical rations and mainteined under uniform conditions during two lacta~-
ting periods. An increase in the blood plasma vitamin A concentration of the
newborn calf was 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.

Hibbs and Krauss (1946) reported that regardless of the amount of vitamin A
fed tc dairy calves, the blood level seldom exceeded 25 meg. per 100 ml. and
that the decresse 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 ecalf
feeding. They found that calves that received extra amounts of colostrum main-
tained higher levels of plasms vitamin A and carotene during the first four weeks
after birth than those fed the lower amounts of colostrum. The calves also
gained more rapidly and were superior in asppearsnce at four weeks of age when
fed extra colostrum.

Payne and Kingmen (1946) reported that in order to support normal gestation,
the carotene blood plasma level of first calf Hereford heifers must be consider-
ably higher than that for sged Hereford cows. They also reported that at least
117 # 7.21 meg. per 100 ml. of blood plasma was necessary to support normal gesta-
tion in heifers. When a carotene level of 97.18 # 7.68 meg. per 100 ml. was
found in range Hereford heifers retained plecenta and nutritional abortion

were observed. Aged Hereford cows with carotene blood levels as low as £2.8% #



4.11 meg. per 100 ml, showed no symptoms over s two year period which could be
attributed to csrotene or vitamin A deficiency.

Spielman, gt al. (1946) studying csrotene utilization by the newborn deiry
calf, found thst intestinal infection and scours resulted in reduced absorption
and utilisstion of ecarotens.

Thomes, Spielman, and Turk (1946) showed that the concentration end totel
output of vitamin A end carotene in cows' colostrum was influenced by the ra-
tion fed during the two months immedistely prior to parturition.

Prey and co-workers (1947) found thet dietary vitamin A did not definitely
inerease the hepatic stores of carctene in Hereford steers. They concluded
thet the serum levels snd the hepatic stores of vitamin A appeared to be
controlled by different body mechanisms.

Clover snd co-workers (1947) elso found thet rets, when given large doses
of beta-carotene, converted a certain amount of it to vitamin A in the intes-
tines. More then twenty internastional unites of vitamin A were found in esch
of the three intestines of rats six hours after dosing with 5 to 15 ag. of beta-
cerotene. A very good summery of the site of conversion of cearotene to vitamin
A in the rat was published in the March issue of Hutrition Reviews (1942).

Lemly, et al. (1947) found thet the storage of vitemin A in the liver of the
rat was in proportion to the intake of vitemin A. Glover, Goocdwin, snd Morton
(1947) found thet the plasma vitamin A level of rats was proportional to the
concentration of the vitamin A aleohol in the liver, but waes not proportionsl
to the total liver storage of vitamin A which consisted mainly of vitemin A
esters. They found that plasms vitamin A levels were meinteined neesr normal
(3540 meg./100 ml.) even when liver storage spproached exhaustion.

Maynard (1947) summariszed the requirements, physiological functions, and
deficiency symptoms of vitamin A.

Parrish and co-workers (1947) found that practically all of the vitamin
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A in both colostrum and milk was in the form of the vitamin A ester. HMost of the
fat soluble yellow pigment in colostrum and milk was found to be carotene.

Sutton, Werner, end Kaeser (1947) found & rapid decline of carotene end
vitamin A in colostrum and milk with each successive milking. Colostrum was
approximately ten times as potent in carotene and six times as potent in vitamin
A a8 normal milk. Levels closely approaching normel milk were reached at the
end of the third day.

Wise and Atkeson (1947) found that vitamin A inteke of the cow hed no
effect on total milk and fet production. High vitemin A intake inereased the
concentration of vitamin 2 in the milk fat, but tended to suppress the carotenoid
content. Cows fed high vitamin A rations showed the same characteristic decline
of plasmg vitsmin A at parturition as did non-supplemented cows but those receiv-
ing the additional vitamin A maintained higher levels st parturition than did
the non-supplemented cows.

Ross, et al. (1948) studying Holstein heifers, found a blood plasma vitamin
A level of from 6 to 8 meg. per 100 ml. blood plasma to be the eritical level
for maintensnce when gein in body weight was used as a criterion of measurement.

Wise, st gl. (1948) reporting on postnatel changes in the concentration of
carotencids and vitamin A in the blood serum of calves of their dairy hcrﬁ, found
that "there wes a marked degree of variability in the concentrations of caroten-
oids and of vizamin 2 In the bleood serum of individuals of the group, but that
the general trends in the levels of these constituents in each cslf were similar”.
They coneluded thet the diet seemed to be the primery fector in determining the
level of vitamin A and the carotenoids in the blood serum snd that under their
managerial practices vitemin A supplementation from the colostrum periocd to the
hay period was needed.
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5.54 mg. per 100 ml. of plasma; for animals six to ten months of age, 4.48 mg.
per 100 ml, of plasma; and for animals one to nine years of age, 3.62 mg. per
100 ml. of plasma.

Palmer, et al. (1930), studying dairy cattle blood phosphorus vsriations,
reported that a marked decrease in the inorganic phosphorus content of cows'
blood occurred at or near the time of parturition. Most research workers
agree that lactating cows and growing animals are most severely affected by
a deficiency of availsble phosphorus in the ration.

Haag, Jones, and Brandt (1932) indicated that a calcium-phosphorus rstio
of 10.5 to 1 was no more detrimental than one of 7.6 to 1 for dairy cattle.

Huffman snd others (1933) state that blood plasma phosphorus velues lower
than 4.0 mg. percent should be watched carafﬁlly, especially if the animal is
less then one year of age. GCreaves, Meynard, and Reeder (1934) gave 5.0 mg.
percent as the bozﬂulim value.,

Huffman and co-workers (1933) found that the phosphorus requirement for
milk production over and above that required for maintenance ranged from 0.5 to
0.7 grams of food phosphorus per pound of milk,

Greaves, et al. (1934) studying the influence of caleium and phosphorus
intake upon bovine blood, found that phosphorus supplementation produced little
if any effect on the blood caleium. Ihorganic phosphorus in forty steers varied
from 2.41 to 3.01 mg. per 100 ml. of plasma.

Fairbanks (1939) stated that the calcium-phosphorus ratio was of grestest
importance when the vitamin D of the ration was inadequate,

Knox, Bremner, and Watkins (1941) found that cows with blood plasma levels
of 2.0 to 3.0 mg. percent in the winter and spring, and from 3.0 to 4.5 mg. per-
cent in the summer were in excellent hulth;.

Black and associates (1942) found that symptoms of a phosphorus deficiency
developed in cattle grazing a phosphorus d.cficiont range when the blood phos-
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o0 mge per 100 ml. of vhole blood. Eohstedt {1942)

Pound thed nolves mey tolerste s rather lerpe provcriion of ealcium o phos-
nhorus .

Blask, gb al. (093) foumd the phosphorus content of the ferege in-
eressed Jarins these months follewing heaviest precipitation,

Dleck and sssonlstes (1943} found that the feeding of 4.5 grams of phos-

vhorus per cow mer dry Yo dry cows proved highly beneficizl in southern Texss,

this study, the contrel ecows wesned e 56

persent slement Fed cews wesned on 31 pevcent celf
erop. The differance in wesning weight per calfl was 4 pereent in fsvor of the
supplenented groupn.

& ragdrt of the committes on Animal Nutritlen of the Hotionsl Nesesrsh
Couneil {1945) asdvised that eadtle should de sllowed fres socose to s ph§s~
phorus-rieh nipersl mixture i the forape should fell below D.15 percent phos=-
chores on e dry-mabter basis. This comaittes recomsended & range of from 12
erene of hosphorus per heed fzily for winterimy weanling calves, 4o 24 grams
for cows nursing sslves.

v of osup farr sndaals, the sunnly of pheoscherus comes enbirely
3 L P

in this slemant. Hitehsll (1947)
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T

from pestorepe and hay which i often lo
stated that i the eontent of pasiturege or hay en & dry mabier bhasis is €.12
percent or lass, the roughege will not provide sdequats pheschorus for the
anisel.

Tagh end Jones (1947) found that the sherier grasses have a hizher aver~
aoe @ﬁ rhorue contept than the teller grasses io the sans pesture, if they
are 2t spproximately the same stape of development. They slso found that

naleteble weads condain nore of this elenent than do grasses on the same soll.



Ascorbie Acid

f@r sscorble acid on the blood of 250

Shesharn (1937) «
¢ in age from 3 to 7 yeers. He found the plasms valuzse to rengs from

140 te 240 meg. per 100 ml. of blood plasma. He coblaiined an everege velue of

Phillipe and othere (1941), studied the relationship of distary asserbic
acid te reproduction in the cow. They found thet theore was o low synthesis of
vitamin C by vitemin A deficient cows.

Boyer and co-workers (1942) found that the level of plusma vitawin € in
dairy calves wes. unn+in~ent apcn the level of vitamin A, particularly sc when

the vitamin & values fell below 0.10 meg. ver ml. of blood plasma. They found

thnt the ilnereased Iintracrsniel pressure of & calf sufferlng from viramin 4 deli-

-glency was paralleled by & marked decreass in the aseorbile acid eontent of ithe
cerabrospingl fuild. “The vitanln 8 content of the cerebrospinal fluld of ths

cow iz nermelly five to ten times thet of the blood plesma®, according to the
suthers. UYhe sdministrestion of vitemin € to vitanin & deficient celves was
zccompanled by 2 rise in vitamin C content of the cerebrosplnel Fluid. 4 redue-
tlon of the cerebrospinel fluié pressure oceurred in three out of five cases
following the administretion of vitemin C. It appeared that vitamin C was in
some way ssposisted with the incressed intracranial pressure.,

Lundguist zod Phillips (1945) observed thet two grams per ¢ay of succinge
sulfethiozole was respensible for hicgher than normal levels of blood plasma
zscorbie acid in newbern calves. There was no effzet on eisht to anine month old
heifere.

UYoore (1946) found thet vitamin & deficient eslves showed ineressed spinal

fluid pressurc sceompanied by decressed ascorbie scid velues in ths blood and

by

spinel fluid., e concluded that the disturbepce in agcorbie acid synthesis in the
vitamin A deficient calf pleys ne part in the mechanism of increased spinzl £luid

rressurs.



Gruzmer, Whitshair, Rohstedt, and Phillips {194%) werking with swine,
found thet pigs were born with & relatively high plesme vitanmin € level (.98
mg. por 100 c.c.) ss compored dc thet of calves and lambs. The vitemin ¢ level
increased repldly sfter birth., There was a much sharper rise in the viitssin
€ level than in vitamin A level, There was & decline ip the vitamin C level

after the firet wesk of age, and the valuss coniinued o decline until the sixth
waek ofter birth.

Moore and Cotter (1948) concluded thet "it remsins i@ be shown that 8
1w esrotens inteke under practiesl farm conditicns has o depressing effect on

the ascorbic seid synthesis to the extent of sltering breedivg efficiency.?



EXPLR THERTAL
Objectives:
1. To test tws systems of mrnagement, one a systenm of grazing year-long
and the other, greeing for a part of the yesr znd feeding prsirie hay
guring the winter months.
2, To determine ths vaiue of slfzlfs hay o5 ecmpared %o eotionseed cake
when fed s & protein supplement during the winter months.

3. Te study the effect of the systemes of mensgement and winter suprlements

fad upon certein blecd constituents of the bloed of ecows and cglves.

EXPERTHERT T

Bxperizentsl Procedure:

Porty grede Hereford coms wers divided egually inte two lote of 20 cows
ezch, The sverage age of these cows was 4 years. 4 third lot contalning 12
eows sversrins 9 yeerep of zge wes likewise ineluded in Experiment 1. A1l cous
had boen pseture bred snd upon examinedion wers thought to be safe in crlf, The
cows ware staorted on the experimentsl retiong Foverber 20; 1946, at the Lake Carl
Placiwell experimentel renge. This ranre is leested approximately 13 miles west
of &tillwster, Oxlstome on the north side of Loke Corl Blackwell., The cows of
Lots 1 and 3 were placed in pestures providing abtout 12.2% arres of native grass
pagture pey cow, OF thiz screspe approxinstely 2,95 merss had beesn cultivated for
many vaars but sbout 1936 wes tsken out of eultivetion and allnwed te oo baek 4o
grage, % the iime thie experinent wac storied very 1itile of the betbor specles
of grese eould be found on thoge sress previeurly culdivated. The cows remeinsd
hese pastures durdng the entlre yeesr, fLelt and a alnersl mixdure were availe
gble % 211 times. Turlny the winter nornths {(Nevomber 20, 1946, 4o foril 7, 1947)
each: lot wasx fed the protein suwnlenent shewn in Tabla T. The coms of Lot 2 were

winkered in g four acre trap =nd fof the ratien shorn in Teble T, Duripe the



TARLE T (RATTONG)

Lot 1 Lot 2 ot 3
(26 Cows) (20 Cows) {17 Cowe}

“inter Hation ,
{Moverbor 20, 1944 te fpril 7, 1947)

Frairie hay tone _ Ad 1ib (17 1be.) Hone

Fetive grass caaiure 12.25% aores Hone 12.25 gores
Alfalle hay* £,2 Ihe, heP 1hm, None
Gottonsesd cake¥ xcne Gore 3.2 1bs.
Srlt v &3 14w (.04 33 1ib (.06 1ve. £ iib (.

it W 8

1be 1
Yinarsl mizhireds A1 (s &4 U4 (.27 1bs, k& 13y (O

Summer Zetion
(3pril 7, 1947 to November 7, 194%)

’1 hiv& I' T‘"h-:m H&Sﬁﬁ?‘t’j
W?lt
Hineral mimiure £ 1

12,25 aeres . nores ii.gﬁ aoros

(.02 1be.) A 1ib {04 1hke.) ad 11J (.05 1

“The alfslfa hoy =nd ootionssed cake wers fad st levals to provide spproxiamstely the came
sanunt of erude proteln a8 fad In previcus sxperimente vwhiech hed glven sstiefactory resulis.
The levels of hay and oske fad to the covg of Lote 1 snd 3 were adiusted s¢ thet sach lot
recelved sporoxinately the cane totel arude protein intske per dsy from the cupplewants,

i incral aivture composed of equel perits of cowien eslit, ground limectons snd steoamed bouemesl,

£

e 43

46 14w (06 1bs.) h"i 14h (W06 1hs,) B OLih (o8 1 3 e )

}
L]
D o }

i1
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suaner monbhs (April 7 to Hovember 7, 1947) the cows of Lot 2 were grazed in a
native grass pasture proviéing approximately &.6 acres of native gress pesture,
1.6 acres of which econsisted of previeusly ecullivated land.

The elfclifa lay fed to the vows of Lot 2 wac fed ab & level to provide

poroxime tely the seme crude prodein intabe ac 1,3 pounds of cottenseed cake

which had been found Yo sabisfzctorily supplement prairie hay, (foss, gt al 1947) .
The slfalifa Loy fed to the cowe of Lot 1 was fed st 8 level de providse spproxi-
metely the same preteln intale as 3.0 pouads of cotionseed seke which Rozs, et al.
(1947) nad found to seiisfectorily supnlement dry eured
nawh cows.

The cows were pasture=bred {o reglstered Hereford bulls. The bulls were
placed with the cows on May 1, 1947 and removed fentember 1, 1947. Eoch dwe-
wesk period the bulls were robated among the lots as ipsurspes gpgeinst poor cone

ception due to sterility or poor breediing performance of an individual bull,
This wame breeding prncedurc'haﬁ teen Tollowed the sesson Lefore Ewxpeviment I
was sterted. |

Ploed samples were eollscted by venous punciture vhen the cowe weve placed
on expariment end ot rpproximstely monthly intervels thereafter. Du”‘nﬁ angt of
the yeer only ften cows of Lote 1 and 2 snd elght cowe of Lot 3 were bhled, but

during Februery, ksrch, 4pril snd Dovenber gll of the cows were bled. The blood

in eitrated tubse. Th vas kept mader refrigerstion until elicuebs

were taken for the voriocus chenleal doterminetions. The
made eud methods eunloyed were: Plesma czlaium by the method of Clark and Collip,
(1925)5 plasme inorganic phosphorus, Younghure snd Youngbursz, {19%0); plasas
carotene end vitemin £, Fimble, (1939): and plasms sscorbic acid, ¥indlin snd
Butler, (1937},

.

Ao soon after bivrih as the eolves were found in the pasiures, & sample of

blood was ebbained snd the cene deterainstions were nade on the blood plasas of
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the calves sz upoa the blood plagma of the covs. 211 of the calves wero bled
on the April bleeding date bul only those calwes from the cows bled during the
gummer wore hled after thet date. Thess blood samples were taken on the seme
date thot tho cows were bled. The calves wers not bled after August, 1947.

A11 calves wers dehornad at anproximetely 2 months of sge, and the bull
- h
ezlves castrated at about 1 month of age. All calves wers vaccinoted for blackleg.
The following racords were maiintained:

1. Galn ov lsss In welrht of the cows.

284
M

Percentase ¢all corop bom,

Sk
»

Birth wolzht of calves.

4o Weaning welght of calves,
5+ Percenteme calf covon weaned.

6. Records of 211 feeds fed.

7. Tearly fesd costs.

2, Blood duta.

The prairis hoy fed in this experinent was prowa in the same gencrsl area
vheare the pastures were lotated,

£11 supplomental fesds feld were analysed chendeally by £,0,48.8. mebhods
(1940). In eddidion, grass sarmples wers collocted periodically and analyzed
chemisellys The semples which wers largely Sig Bluo Stem, Litile Hluo Stewm,
each of the pestures esch tine., The grass wag oub one to two inches sboye the
ground gad cellestad 1o paper bags.

The data was snalyszod statlstically by the nothods of Svedecor (1946).

Resulbs:
Pertinent dote relative to welghis and feed costs ars shown in  Teble II.
The welsght dota of the cous end ealves of Lot 3 cannot be compersd directly to

those of Lote 1 and 2 beesunse of differences in age and pravious wroduction records.



Summery o f Rans remont
Lot 1 Lot & ot 3
Grazed yesr long Grazed 7 months Crezed
Fed alfalls hay Fef prairie and glfslfe hay Fed
ha. of oowE 20 . 20
wen of onws & yreo. & yrs. D ¥yre,
v oo hezipuing winter perind 962 G582 078

Pate winter period sterted

A Wt . r*&in oy i)@!‘ﬂ“e anly uﬂ}“

fv. wh. per cow when
fafter ~slving)

11/20/46

956 g

turned Lo paehurs

290

ive poln ver gow up 4o relving - 2 ~ 13
ﬁv. galn per cow for a:n+nr pariod «31 A48 =138

ﬁate sunner noricd started
Date susmer voriod snﬁeﬁ
Av, wh. 2f cowg end of
dve yaln In w8, for the yesr
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ive Birth dade cf h*lvaf
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The cous of Lot 3 were not comparsble to the other two lots when allotted. They
were & selected group of older cows that were in good health and considered good
milkers and were included in this experiment primerily to study the blood congii~
tusnts and winter feed costs.
The most significont differences observed in the weight of the cows of La‘bs

1 aud 2 vcourred ot the conclusion of the experiment. The Lot 1 cous that were
grazed year-long and fed alfalfn hay during the winter weighed 31 pounds less at
the conclusion of the ewperiment than they did at the beginning, %The cows of
Lot 2 that wove fad prairie hey and alfalfa hay durine the winter lost 103 pounds
during the year of the experiment. The difference in weight loss of the iwo
lots was significant at the 5 percent level of probability. The .wﬁ,‘avembl-a graze
ing sesson due to low rainfall during July, August, and Septepmber mey have been
partially respongible for the welght loss of the cows during the yaar.

ihe percentage of ealves dropped in Lataa 1 and 2 was 100 and 95 rospectively.
One cow of Lot 2 falled to valve but this failure wes not considered to have been
csused by the systes of mansgement or feeds fed. ALY oo 15 were examined at the
beginning of the experimsut and thought to be pregpnant but one cow wos epparently
open.

The ecalves of Lot i aversged 2 mo*uﬁs hosvizr ot birth thon the calwes of

ignificent. The wverage wemning welght of

.)

Lot 2 but this m.i‘.;. grence wae nob :

f’?

the calve:z from uhe Lot 1 cows was 412 pounds as compared to 362 pounds for the
ecalves from the Lot 2 cows. Yhe difference in welight wes gsipnificant at the 1
percent level of probability.

At the conclusion of the experiment a wvegeltative survey indicabtsd that suffi-
elent grass was avallablo in each of the swmer pastures and thel the qmmtity of
grass was not responsible for the lsrpe ddfferences in the sgize of *L/ie calves at
weaning or differsnces in the welghl of the aows,

The Lot 3 cous, grazed year-long and fed cottouseed culte during the winter
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lost 40 pounds during the year of the exporiment. Onpe eow fuiled ic calve
soeounting for ithe 73 pereent calf crop dropped end weaned. The sverage wesning

weicht of the orlves wae 466 pounde, 2lthough the calver of Lot 3 weighed 53

rounds nove thon the celves of Lot 1 at weaning, this differencs wes noi consider-
ed due o the feeds fed because the cows of Lot 3 were not coapsrsble to those

£ ot 1. T% eowe of Lot 3 were & selected group of older cows that had con-

L3

2

sistently wesned heavy ecslves previsus te the Iinitistion of this experiment.
The feed coct per eow for the yosr was 534.89 for Lot 1, £37.86 for Let 2,
end TA0.52 for Lot 3. Fo lebor cosic weve included in this shudy.

Tha chaniesl snelyses of the feeds Ted plus the estimated dsglly calelum and
phosphorus inkeke Jduring the winter feeding peried is given in Takle ITY. Tt will
be noted thezt the caleium~phosphorus ratio of Lot 1 was f.5:1, of Lot 2, 7.4:1,
and of Lot 3, 1.4¢1.

The analyses for the va~£ ong hlocd constituents of the covws are chown in
Table I¥.

The bleod caleium levels in sach of the three lots showed little veristion
throughout thie experiment. The sverape celcium content of Lot 1 renged from 10.C
bo 12.2 mg. ver 100 ml. of bloed plases., The range for the cows of Lot 2 was
10.0 %o 12.2 ng. and for those of Lot 3 it was 9.9 tc 11.4 mg. per 100 ml. of
bleod nlasme., All velues were within the sccepted nermel rangs.

Yariztiens in Inorgsnic plasme phosphorus were the aced consistent of any
bloed eonstituents éﬁuéieﬁ. The cows of Lot 2 had the lowest bleood plasms phose-
phorus levels durine the winter months and =lse during senme of the months of the
sumner grazinz ceason. The eows of Lot 3 hed higher inorgsnic plasme phosvhorus
levels than these of the other two lols except for the Initiel bleeding and for
the M=y, furust, and September bleeding detes. Statistiesl snelysis of the

differsnces amnng the lots showed o sipnificasnce st the 1 perecent level of pro-

behility fer the Tecenter, Jemvary, February, Harch, April, June, July 1, and



TABLE ITY

FEDD ANALYSES {9 DRY “aTTER Eﬁ$'¢)

b, Ash Protelrn Feb Fiber H.F.E. Da, P, Csrotene*
Cottonsesd cske 92,61 T.57  41.90  5.52 12,49 32,52  .229  1.405
#1falfe hay ‘ 92,92 7.93 16,26 2,32 30.22 LR.6T  1.456 223 31
Prairie hey 94.82 £.06 3.73 2.02 35.82 50.37  .530 060 11
Bonemeal . 97.35 ’ 32.19  12.0%
Ground limestons 99.67 ‘ 36.18 *
Grase 1/16/47 96.33 6.30  2.68 1,30 4L.75 47.96  .362 049 3
Crass 5/9/47 97.80 7.13  13.50 2.42 31.69 45.26  ,365 163 425
Grass 6/17/47 : 93.20 7.48  2.60 2,77 3L.65 49.50  .39%0  .11%
Grass 8/28/47 93.14 6.86  L.45  2.31 31.21 55.17 .530 062
Grass 11/7/47 92.68 5.0 2,24  1.87 41.68 42,40 (313 .031 8

*Carotene exprensed ss parts per million.

' Estinated Daily Calaium and Phosphorua
In D : bt Peariod

Caleiunm . Phosphorus | Ca/P Retio

Lot 1 79,95 gws, 12.29 gms. - 6.5
Lot 2 77.32 10.48 m
Lot 3 36,50 | 25.33 B W}

The sbove ealeulstions were based upen the sesumption thet the cows of Lot 3 consumed the sanme
poundage of dry grass es the cows of Lot 2 consumed of preirie hay. Tt #=sas slsc sssuned that the cows
of Let 1 concumed enly 15 of dry grass per head per dey. Thie assumption is besed on information ob~
tained frop other experimental work. ‘ '



TARLE IV
Ploed Consiituents of Cows (Averages by lots)
{Expressed as units per 100 ml. of hlood plasma)

1/16/47

11/25/L6
| 12/19/46
2/4/8T

3/5/47
L7747
- 5/5/47
&/3/47
T/L/47

L PO e LIS 0 o G b

3 i

- Caledus (mg/100 ml)
6.6 10,1 10,0 11,1 16,7 10.5 104 11.1 10.2
0., 10,4 101 11.2 11 11,0 16,7 11,7 1l
.0 10,6 10,0 1007 10,6 9.9 10.5 18,4 16,2

Fhosphorus (mg/100 ml)

7/31/47
8/28/47

3od  AWAFE L2% [A%E L0%% F.0¥% £ (% 3.0** 3.5mE F5%F LG

3.2 21 2.3 2.2 2.3 3.2 At 2.2 2.8
Eaﬁ éa? 7&4 541 601 4;& 3-& 3.6 357

Carotons (meg/100 ml)
38R 2A8we 2p8¥% JOg7RE LG0%* 1106 1186 GR2
26/ 194 180 113 194 956 1048 QR0
192 158 176 67 324 954 1127 926

~ Yitenin & (meg/100 ml)
3205 20,2 25.5* 2209* 215& 21.9 3@,@
26.4 30,4 198 2430 180 PTS WULY
23.5 13.2 169 7.6 7.8 283 340

Agoorbic Acid {meg/100 ml)

380 207 26N L6 369 2US
390 321 288 272 3%2 219
30 245 119 223 393 220

“Significent et 5% level. - wgiemifieant et 1E level.,

PR



July 31 Yleeding dater. Sionilicsrce was found st the 5 percent levsl Tor the
ey snd Tiovember {1947) bleeding dstes. The faot thot the Lot 3 eovs were con-
gigtently higher than the clher tﬂé lots during the eints m&nﬁbs nen he 1ogically
expleined by the faelt thet they were fed cottenseed cske which pravided s grester
vpﬁgspho?us inteke and in sdditien theoy ebe more of the minarsl supplement.

The low pheosphorus velues of ths Lot 2 cors suzpests thst the phosphorue
matrition misht pot have heen opbimel Tor naximum performence even though they
had ceccse 4o a 1-1-1 mineral mixtnre_(equél parie salt, ground limestone and
steamed honemesl).

Figure I shows & graphic nicture of the inorranie plasms phosphorus levels
of the three lotz. Tt will be noted thet Lot 2 was slaost censistently lower then
the 4 mg. nercent lewel et which Black and assceistes (1943) st the Téxa& station
noted deficiency syaoptome In esttle gresing s pheosphorus defieient renpge.

The cows of Lot 1 that were fed approximately 2 pounds of a2lfelfa hay during
the winter were consistently higher in plasma carctene than those of the other lobs
Surine the meonthe they sere fed the hay.

There wes 2 sipnificant difference among the three lots at the 1 percont
level of probability for bloed nlsens cerotene for the Jsnuery, February, Harch,
ipril, end November (1947) tleedinps. S&ignificspt differences ot the § percent
level of probsbility were found st the December hleeding. The differences during
the winter months were to be expected dus %o the variat{ﬂn In cavetene intske.
There were ne gipnificsnt differences ancong lots during the summer monthe when
green pasturg was availeble %o all three lots of cove.

The only sigaificent differences in vitsnin & were found at the March, fpril,
and Hovember (1947) bleedings. The March and foril differences were sirnificant
wt the § percent level of probsbility, snd the Hovember éifferences were signifi-
eant et the 1 mercent level of rrobabilily. 7o esch instance the Lot 1 cows

hed the highest level of plesms vitamin A,
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Sipnificant differmmess in bleoed plasme nscorble meid wore found only édupe
ing Jpril end the differences were significent st the 1 pereeet level. ¥o cone
sistent trend was Iindicated froa these data.

3

The snolyes for the verioas constituents of the calves' blond sre ghown

gone voriation wae observed in the level of nlssme esleium end in-

orgenie phosphorus, the variaticn ameng lgts vas not consistent.

The level of eszrotene in the plesme of all cslves was wery low ad nirth.
The Lot 1 calves hed 2n sverage blood plsenma egrotene level of 6.1 meg. per 100
ml. at birth as ceompersed 4o 4.3 and A.érmcg. ver 100 ml. for Lots 2 ¢nd 2
respectively. The plasme cerctene in all lots rose repldly during the first
month s& the 2slves grew clder snd the rise was very marked during those mnnthe

>

when the gress msde its nost repid growth (April and #ay). The veluee for all
three lots deeresced slightly in é\;uét.

The viteain 4 level of the Lot 1 calves wns highest st birth, beins 11.4
neg. per 100 ml, of plasma es compared to 10.4 for those of Lot 2 and & 1.0 for
those of Lot 3. Tﬁe plasme vitamin A of the calves of zll three lots inereased
rapidly Jduring the Cirst nontl

Conelderable vaxiatian mag found in the v»lssme ascorbic scid levels of the

calves within lotc as well as ameng lots. The verinticns were not, howsver,

consistant,



TAILE ¥

Blood Constitaents of Oslves {everazss by lots)

Initinl

WA b

UE RD g

e B e

Bleeding¥s% ___3/3/47 _ L/7/47 __ 5/5/7 6347 TAMT 70/ e[/
| Caletlur {mg/10C wl. plesms)

1241 10.2 11.9 11.7 1c.8 10,6 11.3
12.5 11.5 11.7 i2.3 10,9 11l.2 11.5
12.0 11.5 117 12.3 10,9 11.2 11.5
Phosphorvs (mg/100 2l.) _
6;6 909 ?-5 07 6“6 7&1 ﬁc? 6;2
90@ &mlﬁ 7«& ) 7t1 '6:-7 :)-8 6‘2 5!3
8‘7 $I6 rl’l&k 7'3 ?sl 7-& 3{515 5;?
Carotene (mog/100 ml.)
6.1 25.0 31.0 330% 546 720 575% 37
P | - 15.0 - 38.0 369 554, Tz 570 384
FA A 11.0 YARY 202 443 735 772 465
Yiteain £ (meg/100 ml.)
1104« 20.}. 14\'} 3 170 2_’:.6 23'5 31-‘.} had
10.4 12.3 ls;n 21 5 2EE 22.6 2“.3 -
, teonrbie feild (meg/100 ml.).
356 LE1% 173 © R0 LOZ , 306 FAY A 238
390 507 2 03 406 396 L g8
440 333 108 i &40 374 523 161

#Significant at 5§ level
*%Gipnilicant at 18 leovel
#%4The calves wers bled initlally as coon a5 they were found in the pssture snd
ranged in spe from 1 hour to 24 heure.



Procedure:

Txnerinent IT was otorted Fovenber 7, 1947, and coupleotad %'Lomr 19, 1948,

Throe comparable lots of 20 grade Hereford cows were used in this study.
Host of the engs of Lots 1 and 2 of Bxperinent 1 wore relained in the experiment
and the other cows used were "coming" three-~yesrw=old bred heifers. The average
age of the eows of each lot wan the same. Insofar as possille, those cows that
had been in Lote 1 and 2 in Ixperinment I were left in tholy regpeetive lots for
Bxporiment 1.

puring the winter porlod, (Hovesber 7, 1947 to ipril 1S, 1945), all of the
cows wove pled =t appm:s::imﬁﬁelﬁ’ montily intervals., Galy 10 cc;z:zs; of each lot |
were bled on the July, August, snd Seplember blooding dates. Blood samples

were telon frow the calves at birth as in Sxporiment I, avd at snch regular

monthly blesding date after; bowever, on the July and My
saiples were taken only from the onlves of the 10 eows that were bled.

The rations fed ars shown in Table VI.

The grass samples were collected by spocies for chemical auslysis. The
four species collectad were Blg Blue Stem, Litile Blue Sten, Indian, and Switeh
Grass. Triplcate samples were teken monthly. Une zample was tekea from a
southeast slope, enother from a north slope, and the third from & northeast
glope.

A1l other methods of esperimental procedure wers ths same as those followed

for Experiment I,

The preductive data for Hxperiment II are shown in Table VII.
ha cows of Lot 1 made the grestest gain in weicht up to czlving time,
{mreh 7, 1948« Thay goined 59 pounds while Lots 2 and 3 pained only 28 and

1& pounds regpectively.
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, Wiuter Retion
(¥ovenber 7, 1947 to April 12, 1947)

ot 1 Lot 2 Lot 2
{20 cowz) {20 gows) {20 wowe)
Preiris hay . Hone A3 11b {13.55 1bs) Bona
Native orszg (sseture} 12.2% morecs H¥ona 2.28 seres
£1{alls hey¥® ?‘le. 427 1bs, tione
Goltonseed cele® Kons ﬁ&nm
Vinersl micturag®s Ad 1ib (.02 1bs) Ad 13v (.07 lbs) &

Sumaer Fation
{ipril 12, 1948 %o Oclober 19, 124}

Rative grese rastnre 1225 aoros .5 aores LZ.25 acras
Binarel mixbures Ad liw 22 b Ad lib

*The slfulfs hay snd cotlonsasd eabe were fed st levels to oro
amount of erode nroteln ss foil in orevious exverinente whieh b ; sfzetory resulia,
The levele of hsy end onke fed to the ecows of Lots 1 2nd 3 were

; 5 » thet cach lot
received a; pxﬂyimvtvly tha same totsl orude prolein intske pey day from tM»

y supplonente.
#¥ineral alrturs compnsed of thrse varie of common oalt %o one part q%CPmn\ bongnesl o

etely tha sane

L
Lo



TABLE V1T
Sumnary of Systens of Yanagement
Iot 2
Graaed 7 months

Lot 1
Gragzed year long

Lot 3
Grgzed yoear 303@
FG{ G-_g_.‘d‘c .

Lrale be

Ho. of cows

Av. age of cowe 4 yre.
Av. wb. per cow becinning winter period 915
Dete winter period sterted 13/7/47
Av., wh. per cow before ealving 974
&v. wh. per cow whan tuvrned to paoturs
{after colving) 23 792
v, gein per gow up %o calvieg 5% 28
Av, gein per cow for winter perlod ~ g1% «123%
Date mumaer peried started 4/18/48 Le/ug
Dete sumuer period endad 10/19/48 10/19/42
Av. wt par cow end of summer period 1843 1036
Av, geln in welzht for the year 1zg 115
Perceni calf erop 960 TG0
Ay, birth dste of calvse J/11/4? 3/10/48
Av. birth weight per eslf Vit
Av, wesning welght per cglf 451*
Percent calf erop sesnad a0
Fercent cows preguant (10/19/42) lﬁﬂ.ﬁ
Cost of year's feed per cor {dollsrs)
Grags D VA
Cottonseed onie
Alfelis hey 8.73
Preirio hay 20,00
Mirersl alxturs ——id
Total oost SVENE

**Qne camimf Lot 3 dded

FEED COSTE
2100 .00 per ton Lote 1 and 3 Orsss - winter
AlPalfs hay 22,00 per ton Lot 2 Crass
Prairis hay 12.08 per tor Iots 1 snd 3 Crs
Hinersl mixturs 2,10 per owh.

#Eignifionet 2t 57 level (&y il 15, 19458)

43% Cottonsesd cake

58 - SWaner pevied

20
h vv8.
95
11/1/477

933

868
18
- 5(}'5
&/18/48
10/15/42
1624
109
95 .0
3f7f13
71%
JAIA
%o a7l
P50

& 20,21
20.6%

————d
5 oAL.G4

perind 7 B.42
14.19
11.79

€
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11 lots of cows lost weight during the winter period. The coms of Lot 2
lost 123 pounds snd Lots 1 and 3 lost 81 and 50 pounds respectively. Host of the
weipht wez lost during and after calving. The differences among lote in avarare
welght of the cows at the end of the winber porlod were significant at the 5
percent level of probabllity.

The cows of Lot 3 grazed year=long and fed cotbonseed cake during the winter
reised & 95 percent calf crop while those of Lots 1 and 2 raised a 90 and 70
percent calf crop respectively. One cow of Lot 3 dled during the winter. The
couse of death was uaknown but peithser the system of mansgement nor the ratlion
was eongidered responsible for the deeth. The percentage calf crep of Iot 3
was caleulated for 19 cowa.

8ix eslves from the cows of Lot 2 were deed st birth or disd shortly
thereefteor. Although soue were born durlng a period of extremely cold weather
this was not considered the primary ceuse of death. A4ll calves were posted.
The following observatlons were msde:

Calf from cow 49: Appesred to have had sgome alr in its lungs,
but they were pnot cowpletely inflated. The celf died very shortly
after birth.

Celf from cow 64% Appezred to have inflsmmed intestines, The
ealf's Iange were normel. It had not nvrsed.

Calf from cow $9% Appeered to be deformed but upon examinstion

the bones and joints were found o be normel. The tendons appéared

loose end the Joints could be turpmed in snmy dirsctlon. The internal

organs were very bleached and the liver very light in coler, The

celf was born desd, ils eyeballs wers undersize end 1ts lungsg had not

been inflated.

Calf from cow 142: Had only = very gmell emount of sir in one
of ite lungs. Apparently died shortly after birth.

%

Calf from ecow 113: Had not tsken n bresth. There wes considersble
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fluié in the traches snd lungs, The other orgens appeared to be

normal. The center of the lens in esch eye was cloudy. After the

lens hed been placed in s petri dish for ome hour the cloudinsss

dissppeared.

All of the calves of Lot 2 which were dead at birth or died shortly there-
after vere born during, or shortly =fter apn sxtremely cold period. Normal eslves
were dropped in tho other lots zt this time., No sboormel or dead calves werse
-droppeﬁ in Lot Z after the extreme cold had subsided.

The everage birih welght per celf for Lots 1, 2 and 3 was 76, 70 and 71

-l
2

pounde respeciively. The differences were gisnificant st the 5 percent level
of preﬁability.

The difference in ihe wesning weights of the three lols of calves was
also significent st the 5 percent level of probability. The thraee lote had
average wesning weights of 506, 451, and 454 pounds for Lets 1, 2 and 3 respec-
tively.

The average yearly feed costs per cow wers $35.24, #43.13, and 041.04
respectively for Lots 1, 2 and 3.

Chemical analyses of the various feede fed are presented in Table VITI.
The figures presented for the grass anelyses sre svesrages of ithe three samples
of eaeh &peciea collected.

The eetimated daily celeiun and phosphorus intske during the winter feed-

ing peried ig presented in Tabls VIII. The calecium-phosphnrus ratio of Lot 1

was 6.0:1, of Lot 2, 6.8:1, and Lot 3, 1.6:1.

Blood Analyses:
The blood eanalyses of the eowe sre shown in Teble IX.
Thers mag very litile varisiion in the sverage celeium levels among the

three lets. The renge for Lots 1, 2 and 3 respectively were G.7 to 11.3 ag.,



TABLE VIIT

Peer Anelysis (% Dry uetier basls)

I Jeh  Profein Fat Fiber HaZ o ls
Cottonsead eske 90,70 6.55 43.99 4,50 12.56 32.20
E1felfe haey 91.22 7.61 14,38 b 2870 45.03
Prairie by 92.61  6.73 3.63  2.36  32.85 5445
Bonomenl, 896,92 89,9

*Cearotone expressed ms parte per milliom

Estizated Daily Calcium anﬁ fhmsphbru$
Consumption During Winter _

caled
Lot 1 84,21 pas, 10.59 gme,
Lot 2 £7.18 £.37
Lﬁfb 3 23 ) 32 1#& an

25 1.32 0.00
1.23 22 3058

.52 .05 9.12
J3.64 103

6.0
6.8
1.6

7 The sbove ccleulation: were hased upocn the sseumption thet the cows of Lot 1 consumed 157 of grass,
thet the cowe of Lot 3 consumed 174 of pgress. The gseumptions wevre besed on inforustion oblained from

other experizentel work.

7e



11/24/47
Switeh
Little Bluestenm
8ig Bluesten
Indian

12/17/47
Switoh
Little Rluesaten
Eig Eluesten
Indien

1/16/48
Switeh
Little Bluezten
Bip Bluesten
Indian

2/19/48
Switeh
Little Bluesten
Bip Flussten
Indien

YNVN/E:
Hwiteh
Listle Blueston
Big Bluesten
Indien

5/14/48
Switeh

Little Elueshem

Big Eluesten
Indian

*Carotene expressed as parts ner mfllion.

L.,

.37
91.11
91.11
91.19

4,07
92,58
93.20
93424

G9i.13
93,91
04 .41

93,33

.59
92,70
9244

91.53

93,65
93.34
93.74

38.47
43.77
35,20
4673

Grass Anslysis (& Dry matter basis)

Ash

5.2
5,58
5,97
6.5

457
7.20
5,92

Probein

TARLE VIXT, Conli'd.

Fat

2.10
2.1&
2.02
2.17

1.4%
1.91
2449

1.21

»

-«

GHEB

Sl

Ph DS B RS e DB
*
&

~3 O A e

Fiber

38.10
36,776
35.69
35.92

4h 47
1"2 0632
38,50
44,02

L3.09
37.91
3%.15
L2212

36.72
33.06
31.22
31.87

3% TF I
19 G

(S BT NS AN ]
.

P N B
£

B I B3 < WL

3
il Ss JEL< W
A3 Bty

L]
s

LT84
45.97
47.98
46,08

51.34
493,77
4932
49.14

315
.353
.326

266
.200
279
.290

307
«33C
033"?
312

257
+275
392
315

<265
#2827
357
270

<286
. 356
327
<367

P.

031
031
038
032

031
031
041
031

042
034
D42

£37
Rs7HA
064
038

Q77
035
036
28

146
-103
142
.112

GCaroteng®

56
1.3
1.4

577

43
64
+75
1.29

- 2R7
L12%
«13
WA

«29
27
.32
55

L1
1.68

57

028

3374
2060.68
315.9
2794

ge



TISLT VITT, Contitd,

fiese fnclvade (7 Toy metder hosis)
RN Fitrd) Protelin Fet AL Be¥ el 8o Fe Carphane®

LA L .

fg“ 1t'2h af.ﬁ‘ o {:S?' 5 . 75’ 5 - g{) s 173 -1\:‘?

Tittle Dlucsten 53,82 7.02 5.07 LTE 156.25

e Fluesien : 5,972 4,64 L2 222.31

Indien & .08 6,35 LOTC 238 .34
AN ,

fwliteh L2958 .12 £.57 2.67 £0.58 45,00 LG 150,08

Little Blaost 48,10 f.81 5,04 2,78 38,05 LB AL Waiss 186 .61

Gl Pluesten 42 77 6,01 .80 2,30 36,85 A ok L85 214.80

Indden- ) 704 £.76 3.20 37.80 45 B0 L8 237 .19
&/19/48 ,

Switah 41.02 5,60 £.22 2:356 L5.54 4C.22 214 127.57

Little Binssten LY LT 2.858 £.12 2.17 45 .81 43.22 « 249 109,95

Bilp Bluesten 3572 5,590 5,%6 3,36 L1.18 L3 .65 2282 209.01

Indian 37.21 5,65 481 R2.22 4660 4071 206 171.11

9/23/48

Ewiteh 43 né’r? L. 99 &{? ogl L2 .3‘; » GB gz& ) qS . ﬂ:ﬂ&
Little Plussten 48,70 345 2,76 L6 3L B8ORS 150
Big Rlussten 0,31 354 2,38 75 42,16 45,67 177
Indian 15.83 4.2 2.9 62 muaz 2.4 155

10/14/48
Switeh .15 6203
Little Blussten 7117 3.85
Hlg Bluesten 53.564 4407
Tndlen TLbd 498

L
e

4042 48,53 254 o421
36,42 55,51 1.60 055 1
SO 3645 54,71 1.65 L0501
1.3  41.32 50,34 1.% 049

4

-«
3
&

“
5

b et et b T RS T2
®
feN

Ay P
L]

O~

AW 3RS

»

*Carctens expresscd as parts per million.
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Lot
Lot
Lot

Lot
Lot
Lot

Lot
Lot
Lot

Yok By R

R B3

W PO Lid B e

Wl B et

1V/7/87  12/2/47

wlﬁﬁ‘i i “.ﬂ\"‘"‘

" fone {Averages by lots)
y@” 160 ml. blocd 1 asme)

\1‘4 i L i3

(txpressed es unit

12/29/47 210748 3/13/48  4/18/48  s/28/48 1/6/17

16.7 10.2

lC.m 10.6
2.8% I R
2eds .8

224, 122
192 112
204 110

31,34
26.3
334

438 179%
a8g 261
3%, 232

#ignifieent st &

16,6
1.2

11.2

Egl’?

re
2T 5
%9

210
235

201,

Colotun (mg)

}.C ) f'l
11.1
10.2

10,3
104
10.1

187
10.%5
1G.4

371
702

26 A2 Axe Q0. 1%
;?,»Ivs 19'6 2.)#«-
2105 1009 1?0,»7

Ascorbie fcld (mer)

201 g6ex 302
34 141 510
et 374 209

£% leyel of probebility.
#3ignificsnt at twa 1“ level of probebility.

o enletun detarainchions asda,

104
106
9.5

1109
992
1122

21.0
19.%
19.5

LG
536
L4

11.3
11.%
10.5

28 .2
25.9
19.0

ey
208

221
258

At@
543

LT 5%
3l
278

ERA RS &

b jod Grd
0T
[t 3oy

ok

16/26/ L8

A&ﬁ

22,4

=y
A,? -

P:)r"’ m{,

235
fjf"?

L€



10.0 to 11,5 mg.,vaﬁﬂ 9.3 1o 11.2 np., per 100 ul., of blosd plasaa.

Thé eows of Lot 2 hed consistently lower plzsme phosphorus vslues than the
other two lots. |

There was & significant difference at the 5 percent level of 9r9bability
fn blood plasme vhosphorus amonr the three lots on the initial blesdiny date.

The differences Incressed to the 1 percent le?el of probability for every bleed-
ing date thereafter with the excepblon of the date thet the cows were tnrﬁeﬁ to
pasture, (4-18-48). On thet date the differences were not sipnificant. A
graphic ploture of the vhosphorus values for the cows ig shown in Figure 2,

Hichly significent differences (st the 1 percent level of probebility) in
cafotene velues amens lots were found for the Jaonuvary, ¥arch, and April bleeding
dates, The lowest carotene values observed in all lots oceurred during March and
the carotene values were highest during Msy sfter considerable greén grass had
become available., The lowest plasma carotens levels wefe observed in Lot 3 during
the Merch bleeding. The éveragﬁ value for the lot was 57 meg., per 100 ml., of |
blood plasma. »

The only significant differences in plasme vitamin A were found on the
Dscember, Mareh, April, and September bleedings with significance being shown
at the 1 péreent level of nrohehility for the December and March hleedings end
at the & percent level in April and September.

Thers was very little varistion among the three lets In bloed plasme ascorbic
acid except during the Decenber snd HMereh bleedings. The differences for the
Decenbear bleeding were signifiicant ot the 5 percent level znd the March differ-
ences were significant st the 1 percent level of probebility.

The blood snalyses of the calves zro shown ir Tabie X.

Caleium values were determiuned only on the April, May, June, July, and
August bleedings, These velues showed 1little varistion end were consideraed

normal.
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TLRLE X

Tlood Cons nenks of Calves
{averszes by lots)

#5 birtk 3/13/48 L8 /L8 TN VILTIR: SR TIRY

Caledun (mr per 100 m1)

Lf‘:i 1 11'1 3.1 .5 “;al #i3
i‘}i‘ !"-’ 1 .}; 9 }- 1’:‘ » t; i ] o‘é‘
Lot X 1i.z 6.4 117
Phozyhorus (me per 100 ml)
Lot 1 5.7 7.0 2.6 11,5 7,35 7 L
Lot 2 B3 6.6 g0 1G.% 6-3 &9
Lov % 6.8 5.0 2.5 13,0 7.3 8.4
Carotene (mer per 100 ml)
1 6.5 20 ,0%# 267w 24 526 52
::" 5; . “’ 1@ [ (f’ 'Llf /;’ 5 3‘!‘,7’:1‘ » ,})&

Yitenin & (mer per 100 mi)

’? L 5 22 'IM . A..l /;» 24 og‘ GS [ T49 ql{s« L /i
9.2 6.0 7.8 - 20.5 27.7 3.1
16.2 2.6 1g.2 20,7 28,5 24,9

3
el g eb
ey by B

fscorbie fedd (mep

Lot 1 436 o Ly a2 1A 314 apow
ot 2 359 121 408 r 367 544
Lot 3 352 AAE 322 E4e 36C 432

*Wl”?i¢7ﬁ9ﬁt vh the % 5ernant lovel of mrobsbility.

%
3
nifioent b the 1 perecent level of probsbility.

574



Witk the exception of the Harch bleeding, the ph@gﬁheruﬁ values of ihe
calves of Lot 2 were the lowest of the three lots. Significent dliferences among
the three lots of calves on iiay, July, snd fugust bleeding dales wers oberved
but &l values were well within the eecepted noramgl range.

The calves of Lot 1 had the highest average csrotene value at birth (6.9
meg., per 100 ml.) and the calves of Lot 2 had the lowest walue at Lirith (4.0
meg., per 100 ml.). The plasme ecsvobens luvels of the celves of Lot 1 were slse
the higheeb of the three loits on the narch and April blesding Jdebtes, and the
tdifferences sacug lots were shatlstically significant during these womthe.

The Lo% 3 calves had the highest blood plasma vitamin & level at birth.
The greatesi difference among the lots occurred on the Waveh 13 bleeding. This
difference was signifiesnt at the 1 percenit level of probabillity. In general,
the average value for esch of the three lote ineressed gradually from hirth up
to. the weaning dste,

Mo definite trend was indiested from the sseorbic acid.
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Systens of Henarement:

In this study, the acst economical method of manageaent of eommereisl cows
nas Lo prazs them vesr-long and feed alfalle hsy during the ﬁinter'méﬁths. In
Experiment I, the yearly feed cost per cow for the sroup grazed yesr~long {Lat 1)
end the group wintered ir the trap (Lot 2) wes $34.29 and $37.86 reapeetively;

Bssentially the same relstive relationship existed in Experiment II.

In Evperiment T the cows of Lot 1 lost 2 pounds up to time of ealvine and

loet 31 pounde per cow during the yesr of the experiment. The cows of Lot 2
lost 13 and 103 pounds, respeciively, during the ssme perind. The cslvez from
the cows of Lot 1 thet were grazed year-long were 2 pounds heevier than those of
Lot 2 a% birth snd 51 pounds heavier at weaning. The same gensral irend wag ob-
served in Bxperiment II. The cows of Lots 1 and 2 pained 59 pounds end 28
pounis respeetively up %o time of calvi The cows of both lets geined consid=
erable ﬁeight during the year. The yearly gain in walight for Lols 1 end 2,

regpectively, was 122 and 115 pounds, The calves produced by the cous grased

vegr-long were significantly heavier than those of Lot 2 thet were winterad in
the trap. The calvos of Let 1 weve §1 pounds heavier than thooe of Lot 2 and

this difference was sisnifieant at the 1% level of probebility. The cows of Lot
1 also weaned 205 more calves then the cows of Lot 2.

The anfavorable grazing season dug to dry veslher during July, Aupust and
Septonber ney have beon partislly responsible for the lozs in wseight of both lobs

of cowe during the year of 7 The grazing gescon curlnr Drperisent

II was very favorable.
The syetem of grasing cows year-lons in native grass pastures andé supplement~
ing the winter graspg with approximately #.5 pounds of slfelfs hsy dally was &

hatter systen »f manazement then prezing for 7 monthr and wintering in

R

trap

with orairis hay and supplementing with approximately 4.5 pounds of slfalfs hay

e
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daily per cow. The yvesrly feed cost wes less for the year-leong grazed cows
and in sdditlion the cove were hesvier st the conclusion of the experiment than
the trep fed cows of Lot 2, The meosh significant differences in favor of the
syete om of grazing year-lons wes the differencs 1In the sverare birih snd weening

1 of the calves.

i
Q
s
?Y‘v
‘ff

of Lote 1 and 3 of Experiment I because of the difference in the sge apd previous
histery of the two lots of covws used in thls experimsnt. The yearly fsod cost
© B N ¥

o3

alfalfes hay wes ¥

of the cows of Let 1 that wers fe s58 then thed
of the cows of Lot 3 that wers fed cottonseed cske. In Frperiment IT the differ-
ance wes §4..80 per head, sgein in favor of the Lot 1 oows
in Dxperiment IT, the aversge peln in welght of ihe cows of Lot 1 {alfzlfa
Pod cows) waz 41 pounde greater up %6 the time of calving than thet of the cows
of Lot 3 {euke Ted covs). The difference in weight ot the end of the year was
19 pounds wer cov in favor of the Lot 1 cows. The Lot 3 cows weaned 2 95 percent
celf crop which waws & percent greater thsn the cows of Lot 1, but the calves from
the cake {"ed cows weighed 5 pounds per sl lessg et birth and 42 pounds per calf
less =t wenning than 414 the calves of the cows thst were fed alfalfe hay during
Althouzh the Sate of Experiment II is the only date which can be compared

relative to the merit of ths two supnlemente, it appesrs that the system of graz-

ing comg yesr-long and Teeding thom s protelp supplement of £.5 pounds of alfalfa

&

hey durinr the winter monthe Is s more practieal system of mansgemeat for the
S84illwater ares of Oklohoms than the system of grazing year-long and feeding

2.56 pounds of cottongsed cake during the winter.

Blood Coanstituents of Cows.

Bxaminetion of the date show thai the plesma csleium levels of the cows im

Iearly feed cost is  the only ilam which can be logleslly cemparsd of the data
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beth Byperiment I and Experiment IT were within the normal range for beef
cattle, This, together with chemicel snalyses of feeds fed, suggested thst the
calcium nutrition of these cows was sppsrently adequate.
The estimated caleium/phesphorus ratioc durimg the winter period in Ixperi-

£

ment I wee 6.5 for the Lot 1 eows, 7.4 for the Lot 2 cows, and 1.4 fer the Lot
3 cows. In Zxperiment IT the retic for the winter period was €.0 for Lot 1,
6.8 for Lot 2, snd 1.6 for Lot 3. Bohetedt (1942) and other workers reported
that the absolule smount of esleium end phosphorus in the'dietary is of gresgter
signifieance te the well being of the animals then the ratio between the two
eloments. Hasg, Jones, snd Brendt (1932) indiceted that a caleium/phosphorus
retic of 10.5 was no worse than one of 7.6 for dairy esttle.

The plasme inorgenic phosphorus velues ef the cows showed considerable
variation among lots in both Experiment I and Experiment II during the winter
months and some of the summer months. The average phosphorus level of the cows
of Lot 1 wes 4.0 mg. per 100 ml, of bleed plesma for the winter period in Experi~
ment I and 3.6 mg. per 100 ml. of plasma for the same perind in Experiment II.
The aversge phosphorus velue for the Lot 2 cows was 2.6 mp. per 100 ml. for the
winter period in Experiment T snd 3.0 mg, per 100 ml, in ’éthearimenﬁ IT, Vsalues
of 5.6 mg. par 100 ml. of plasma for the winter veriod in Experiment T and 4.4
mg. per 100 ml. In Experiment IT were found in the cows of Lot 3.

The fect thet the ohosphorns consumpiion fer mogt lote in both experiments
was bearely within the minimum range suggested by the Netional Resesrceh Council
(19.5) misht pertly explein tho low blood plasme valuos thet were found. The
plesme phosphorus values observed were in general, lower then those velues re-
ported by Black and Associstes (1942) who described symptoms of s phosphorue
deficierncy that developed in csttle when ths blood phosphorus content was below
4 mg. per 100 ml. of whole blood. The values were slso lower than those reported

by Huffman end others (1933) and Greaves, et al., (1934). However, the values
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era in zosd spreement with those reported by Ymox, Premmer, end Wetkine (1941)
of the Jew Yexleo stetlon. These workers observed vsluss se low s 2 to 3 g .
g&raéﬁt in winter and apriag,.ané veiuas of from 3 to 4.5 mg. percent in the
sunmner and reported thet thelr eattle remsined in excellent heelth.

The corg n both expsriments were in good heslth end showed o gross
gymptoms of phesphorus deficiency. The snszll percentage of llve celves Lorn
in Lot 2 of Experiment II might, in pert, be attributed to e phosphcrué deficliency
but definite proof was lscking. The cows of Lot 2 had the lowest plaems phose-
phorus levels in both experiments snd they were lower than the level reported
et which phosphorus deficlency symptome have appsared. Theller, Ureen, and
Duteis (1929) and Bleel snd issocistes (1943) Pound that cowe in & good siste
of nhosphorus nutrition had s higher pereent eoslf crep than did cowe thzt vers
phesphoruz defisient.

The sversze estlmated rchosphorus consumptlon during the winter peried for
Lovs 1, 2 and 3 in Txperiment T wee 12,29, 10.48 and 25.32 grass, respectively.
In Exverizent IT the estimated faily consumvtion wes 10.69 grams for Lot 1, 3.37
grams for Lot 2, sud 12,10 grams for Lot 3,

Considerable seasonal variaticn of plasma cerctene was observed in both
Experiment 7 and Gxperiment IT. The lotslfallowed essentizlly the same brend
during both experiments. Host ef the varlatlion oould be explained by the
cavotens intake ss affected by feeds fed. The cowe recelving epproximately
eight and one~hnlf poundc of alfalfe hay during the winter haod the highest level
of rlssur csretene in boik experiments during thedt sesson. During the summer
months wher the cows were grazing good pastures there was ﬁot a gignificant
verietion in plssma czrotene emong the lotz. Davis snd Hadsen (1941) and Batton
ond Soldmer (194%5) found marked fluctustion in bleod carotene levels duc to
differences of carctene intzke es affected by the sesson of the year.

The lowert plasms csrotens vslues fer the yzer in sll lots of both experi-
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ments viers cboerved st or nsar the sversge parturition date. This was due to
the lovw carotens level of the gress at this time of the yesr and the depletion

of Lody stores. Alsc, at the averagse parturiiion date part of the cows were

in the latier stages of gestatlon and part of them were in the early stages of

Gollup and Kuhlasn (1941), Sutton and Soldner (1943}, Kuhiman apd Gallup
(1944}, and Subbon and eo-workers (1945) observed a drop in plasme carotene
levels = few days bsfore pavturition and e further drep immedistely fellowing
parturijion with deiry caitle,

The varctens levels of all lots remained within the aceceosted normal range
throughout the year except during early March which was approximately the average
parturition date. Payps and Kingman (1945) found that aged Hereford cows with

erctene levels zs low as 84,488 f 4.11 mer. per 100 ml, of plesme showed no

]

m

ympbons of dellcisncy over & o yesar period. However, a carolene ilevel of

-

97.18 # 7.65 meg. per 100 ml. of plasms produced retsined placents and nutri-

~

tionel sboriion lo range Hersford helfers, Ne carciene deflciency symptoms were
ousetha in any of the cows in either of the two experimenis covered by this
study.

The carciene-vitanin 4 rsbio in this study wes similar to thet reported by
‘Braun (1945). Zrsun found a linear incresse of plasma vitamin A with increasing
carotenoid levels. Re alsa found thal when the carotene increased tw a certain
level e vitemin & level began toc deerease with each incressing carotene level.

Tae plaszz vitamin 2 values of the cows fluctuated with season and ration in
both experimentﬁ. Davis and Medsen {1941), studying eatile on restricted levels
of esrotene intske, found that the viﬁamin A content of the bleod plesma was
ﬁEpendent on the carotene intake and previous storage of these factors. Suiton
and Soldner (1945) found that the average monthly range qf plasmé vitemin A for

all the dairy breeds considered wss from 12 mepg. per 100 ml. in June %o 24 mog.
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per 100 ml. of bleod plsszs in Uetober.

The average vitanln A values fer sll lote in Yeth experiments reported herein
were within the accepted normel range. The vitamin 4 velues were, in generel,
lowest in early Harch., Apnreximstely half the comz of epch lot had alresdy
calved end were lectetins. 7The cther cowe calved shortly after this period.
Sutton snd Soldner (1943) and Xuhlmer nnd Gellup (1944), studying dalry cows,
found thot plasme vitamin A dropped st or immediately before psriurition. 2
further drop was found lmnediately sfter perturitien.

 Exeminstion of the dsts reverled thet the average plasme sgcorbic eeid
levels of the cows in ell lois throughout this study reme’ned within the sccepted
normsl rvanre, Althrurh eeonsidereble veristion of plesma secorbic geid was found,

g definite trend =ae nodt indicated.

Blood Comstituents of Celves:

The calcium velues of the calves remsined within the sccepted rormel rance
throughout the eourse of this study. There wes very little veristion sither
among cr within lois in either experiment.

The celves of Experiment I hed higher bloed plasaa phosphorus values then
the ealves of Zxperiment II gt the tise of the initisl bleeding., The celves of
Experiment T, all lote combined, had an sverage éiasma phosphorus centent of
8.8 mg. per 100 ml. et birth and the level decressed graduslly ss the calves
grev older, The averape plasma content was 5.7 mg. per 100 ml., vhen the ealves
weré epproximetely 5 monthe of age. The calves of Experiment II hed an average
pleame coptent of 5.8 mp, per 100 ml., st birth and at spproximetely 3 months of
sge the sverage wes 7.7 mg. per‘lsﬁ nl. of bleod plasas, The relatively high
plagma shosphorus coptent of the eslves of Experiment I at & menths of age
cen be pertially sceounted for by the heevier reinfell during the summer of 1948

than during ths szme cemson inm 1947, Black, eh al., (1943) reported thet the
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phosphorus content of forage and rainfsll were directly correlated in o positive
nonner.

There was only slight varistion emong lobs in the aversre blocd

=

aarobens and vitenin & in seither Experiment T or Bxreriment II., In
I the sverage plasasn carctens snd vitemin A values of the celves st the tlme of
the initisl bleeding, all lots combined, were 4.9 sund 9.9 meg. per 100 aml,

respectively. In .¢1~r1meﬂn T7 4the initisl svergpe pleswe ceroiene and vitamin

& valuss, all lots combined, were 5.2 end 8.9 neg, per 100 ml. respsctively.
] 3 of

5

There was & linesr incresse in both coustibtuents as the calves incressed in age.
There wes some variation emong lots of celves in blood plesma ascorbie acid
h expsriments, However, in general there was nuch more veristlon within
lots than smong lots. AL the tine of the initial bleeding, the celves cf
Bxperiment I hed sn aversge plasma ascorbic acid level of 386 meg. per 100 nl.
and the ealves of Experiment IT7 had sn average level of 324 meg, vper 100 ml.

These values were shout one-third those cbtsined by Crummer, et el., (1942)

for newborn nigs.



SEIARY
1. ¥Ynder the econditions of these experiments, the systez of grazing cous
year=long snd fecding £.5 pounds of elfalfs hey was 2 wove practiecal and sconomieal

aebhod of hendling commercial ronge Horeford covwe tharn the system of ¢

during seven menths of the yesr snd feeding epproximately 5 poundy of alfzlfa

&

}.h

snd 18 peunds of preirie hey in a cmall trep during the five winber wonths. The

vesrly feed cost of cows grazed year-leny snd fed alfelfs hey durivg the winter
wes less than the feed cost of cowe vhich were grazed only seven menths and fed
glfelfa hey end vrairie hay in g enall trap during the winter., In addition,

the cows grazed yesr-long were heavier zt the conclusior of eesh year's exverl-

o

ment end produeced meore ealves thet were hesvier at both birth and weaninge then

alJes from the nows wintoared

Yshy
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wore Lhe
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o In these experisments, glfalfe hay fed as e protein cupplemsnt wes

or to cothbonsecd cake when fed on & protein equivalent bagis. Rewwe lHere-

!
Lot
<
o)
]
| el

ford cows grazed yesr-long snd fed a protein supplement of approximately 2,5
pounds of alfalfs hay during the winter months were maintained at sz lewer year-
ly feed cost and were heavier st the end of esch experiment then cows grazed year-
long axd fed g protein supplémant of approxim&taly 2.5 pounds of cottonseed

cake Juring the winber monthe. The glfslfs suprlemented cows oroduced calves

which wmere heavier zt birth arnd et wesning than werse the calves of the cows fed

3. The blood plasma caleium levels of all lois of cows wers within the
eccepted noraal range and showed 1ittle varilation either within or amenc lots.

L. Statisticelly signifieant differences were obtsined among lots in plasma

4]

inorgenic pheosphorus levels during most of each yeer. The cows fed prairie and
8lfelfz hay in a trap durlng the winter had the lowest levels during the winter
months end most of the summer monthg. Although typical phosphorus deficiency

symptoms were not observed, the plasma phosphorus levels wmere low in
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this

5 g N R N
the oowe and the ¢

dueed. The co¥s fad ectiongeed goke durlne the winmber sonthe hed

shesrhorus lovels Jurise the eizter.
£, ELensongl verietdorn in the plasms csrotens snd vitesmin 2 levels were

cbserved, Slenifiesnt AifTerences vers obtrined smeng lote hut {he only cene

glstant differsnnses ware thrse Tor cerchene dup!

> the winter phase of Lxperi
mopt T. Thepe cowrs Led pIfells hey had hirsher vlesms eorotens levals than the

15t fad ecidorneed oske. The lowesd plasarn cerotens levels In 211 lobe were

Thig bleading date wes
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Found &t ¢
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4, The slseme seoorbis acld lovels of a1l lote showed as much worist

=ithin lots =8 smone lobs sad no 2alindte Yrond zss indisatel,
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9. The carotens and witendn 2 plae=me levels of the oslves inoveese’ asrkedly
froa birth 4e wesnips but 11%ile voristion mse found amons lots,

15, The »lasze seoorbie sald level of the eslvas Prem thores lode ehowed

Bab In anet e

as smonr lotz,
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