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INTRODUCTION

Investigators are studying various nitrogen concentrates
as protein supplements in the rations of caitle and shesp. The
question has arisen as to the influence some of ihese nitrogenous
compounds, particularly urea, might have when used to replace
common forms of preformed protein, This station has been interested
in knowing if the addition of urea would alter the vitamin A level of
blood plesma and the storage of vitamin A in the liver,

Most roughages commonly fed sheep contain appreciable amounts
of vitamin A or its precursor, carotene. Furthermore it is hard to
deplete the vitamin A storage from the livers of sheep. Hauge et.
al. (1940) reported that soybean meal seems to interfere with the
utilization of vitamin A in dairy cattle. It was considered possible
that soybean meal might also influence the utiligation of vitamin
A in sheep., It was thought urea might have some effect on the
utilization and storage of vitamin A in rumminants, since the utili-
zation of non-protein nitrogen is apparently directly associated
with the flora of the digestive trect of such animals. 4n alteration
of the flora might change the efficiency with which the animal uses
various nutrients,



REVIEW OF LITERATURE

Vitamin A or carotene, its precursor, has been demonstrated by
many workers to be necessary for the growth and development of most
animals. Moore (1929) states that there are at least four carotenes
containing vitamin A activilty. These are Lhe alpha, beta, gamma and
hydroxy-veta-carotenes; the beta form is twice as effective as the
other three forms in supplying the requirements of the animal body of
this essential vitamin.

Jones et al. (1943), Maynard (1947), Erb et al. (1947) and others,
working with cattle, snd Hart (1940), working with sheep and cattle,
point out many symptoms of vitamin A deficiency. Hight blindness is
the first symptom usually observed, while watering of the eyes, nasal
discharge, sluggishness, and even tstal blindness may follow.

The minimum requirements of carotene and vitamin A for growth and
the prevention of the various vitamin A deficiency symptoms have been
estimated by various workers. ¥ard and co-workers (1940) found that
eleven uicmgrdms of carotene per day per pound of body weight was suf-
ficient for growing calves. Lewis and Wilson (1945) reported 32 U.S.P.
Units of vitamin A per kilogram body weight were sufficient for growth,
but not for liver storage in the calf. Kuhlman and Gallup (1942) found
that from forty to forty-five micrograms of carotene per pound of body
weight per day were required by dairy cows for normal reproduction. Boyer
et al. (1942) obtained some growth even after the animal was depleted to a
stage where it showed common symptoms of avitaminosis A. Guilbert et al.
(1937)(1940) estimated the minimum vitamin A requirement of cattle at 5.1-6.4



micrograms per kilogram of body weight and for sheep 4.3 to 6.3 micro-
grams per kilogram of body weight. Peirce (1945) reported that the
minimum estimated by Guilbert, et al. brought about recovery in only one
of three instances of night-blindness in sheep.
Varied lengths of time have been necessery to deplete the animal
of vitamin A storage. Cuilbert, Miller and Hughes (1937) reported
that under the conditions of their experiment it took twenty-twoe to
twenty-three months to deplete four seven-year-old ewes of vitamin A
stores to a point where they showed symptoms of night-blindness. Riggs
(1940) worked with range cattle and found that young cattle were more
easily depleted of their vitamin A storage than were older animels.
He compared four different age groups and found that sixteen-month-old
steers required 109 to 268 days, six- to eight-month-old steer calves
required 75 to 208 days, four- to six-montheold heifer calves required
75 to 128 days, and three- to five-month-old steer calves required
45 to 74 days for the depletion of their vitamin A storage. Jones et al.
(1943) reported that the depletion time for range cattle varying in
age from three to sixteen months was 45 to 268 days. Guilbert and Hart
(1934), Riggs (1940), Jones (1943), and many others agree that younger
animals are more easily and completely depleted than are older animals,
Hoefer and Gallup (1947) reported that scme sources of vitamin A
were superior to others when fed to lambs. Alfalfa meal was found to
be superior to & carotene concentrate from carrots, and fish liver oil
superior to slfalfa meal in supplying vitamin A to lawbs. They also
confirmed the work of Hibbs and Krauss (1946) in showing there is little

direct relationship between values of blood plasma vitamin A and liver



vitamin A when the blood plasma values are above twenty micrograms per-
cent. Investigations by Ward and co-workers (1940) and Lewis and ¥Wilson
(1945) have shown that additional vitamin A is without effect on the
gaining ebility of sheep that have appreciable body reserves of this
vitamin. These conclusions were confirmed by Hoefer and Gallup (1947).

Glover et al. (1946) reported that in rats the vitamin A levels
of the blood plasma are proportional to the free vitamin A in the
liver and not to the total liver storage. They advanced the theory
that some mechanism, as yet obscure, tends to maintain the vitamin A
level in the blood by keeping the free vitamin 4 in the liver constant.
Their work indicated that the percentage of total storage existing as
free vitamin A was much less when storage was large than when it was
negligible. When the total storage was 13,500 I.U. per gram percent
there was five percent free vitamin A, but when the total storage was
L I.U. per gram percent there was sixty-five percent free vitamin A.

Draper and Evans (1944) reported that soybean oil meal alone had
a higher gross value, when fed as a protein supplement to chicks, than
any combination of soybean meal and cottonseed meal. VWhen cottonseed
meal was used as the sole protein supplement, growth was very slow eand
the chicks appeared listless. Philips and co-workers (1920) had earl-
ier reported that chicks made comparatively better gains on soybean
meal than did mammals.

Mitchell and Smuts (1932) found soybeans were too deficient in
cystine to promote satisfactory growth in rats. However, Hayward,

Steenbock and Bohstedt (1936) showed that although cystine might be a



limiting amino acid in raw soybeans, this was not due to an actual de~
ficiency but rather to a lack of availability of cystine or its eguiva=-
lent. Leating the beans seemed to correct the cystine deficiency.
Hayward et al. (1936) found that raw soybeans and those heated at low
temperatures had less nutritional value for rats than those meals pre-
pared commercially at high temperatures. Almquist et al. (1942) found
no increase in rate of gein in baby chicks when l-cystine was added to
the ration, but did find methionine to be the principal growth—-limit-
ing deficiency in raw soybean protein., Csonka and Jones (1934) reported
that the percentage of cystine, tryptophane, and tyrosine varied in
different varieties of soybeans.

Draper and Evans (1944) reported that different commercizl soybean
o0il meal samples varied in nutritive value, perhaps due to differences
in heat treatment. Johnson et al. (1939) suggested that soybeans contain
some sulphur and nitrogen complex which can be absorbed but cannot be
used for building tissue. They also reported that heat treatment of
soybeans corrected this condition. ¥Wilgus, Norris and Hensen (1936) in-
dicated that high quality protein for feeding poultry could be produced
from soybeans by the expeller, hydraulic or solvent processes, Bethke
and Sweet (1939) reported simil r results from feeding chickens expeller
and toasted solvent-exiracted soybean oil meals,

Hauge, Hilton and Wilbur (1940) demonstrated that a vitamin A
auproaéing factor (thermo-stable), found in soybesns and soybean oil,
interfered with the transference of vitamin 4 activity of feed to the

butter fat secreted by dairy cows. They reperted that this factor could



be removed from the soybean oil by activated carbon.

Armsby (1911) suggested that micro-organisms found in the rumen
of polygastric animals were able to synthesize protein from non-protein
sources. Flingerling et al. (1937) demonstrated that urea could be
used as a non-protein nitrogen supplement. GCoss (1943) suggested that
bacteria and protozoa may synthesize useful protein from non-protein
sources such as ures and ammonium salts. Pearson and Smith (1943)
found that the first step in protein synthesis of urea was the forma-
tion of NHy, and the synthesis of such protein was reduced when the
concentration of NHg became too high., They reported that several small
feedings of urea per day were more completely utilized than one large
feeding. YWork at the Oklahoma Station by Darlow et al. (1946) indicated
big steers did not make effecient use of urea when it was fed on alter-
nate days under range conditions. Briggs et al. (1946) obtained more
complete utilization of urea nitrogen by beef cattle, when fed twice
daily than when the same total amount was fed on alternate days.
Frequency of feeding did nol appear to influence the utilization of
the nitrogen from cottonseed meal.

Wegner and co-workers (1941) (1943) found that the protein conteat
of the rumen ingeste showed a decided increase when the level of protein
in the concentrate fed was increased to twenty-four percent. However,
the rate of conversion of urea nitrogen to protein in the rumen decreased
as the level of protein in the rumen ingesta became greater than twelve
percent.

Hart et 21. (1939) used urez in feeding growing dairy calves. They



reported that when urea nitrogen furnished forty-three percent of the
required nitrogen for growth the gains were only slightly less than
gains made when casein protein supplied sixty-six percent of the requir-
ed nitrogen,

Owen, Smith, and Wright (1943) conducted an experiment with dairy
cattle to study the utilization of urea in milk production. Each animal
received & ration for four weeks in which blood meal supplied one-third
of the required nitrogen. The blood meal was then replaced by its nitro-
gen eguivalent of urea plus its energy equivelent of pure starch. They
found that the milk yield was maintained when urea replaced blood meal.
Rupel, Bohstedt, and Hart (1943) compared urea and linseed meal as a
source of supplemental nitrogen for deiry cattle and found no significant
difference in the two for milk production. Willet et zl. (1946) found
dairy cows were able to utilize nitrogen from urea in the production of
milk, but apparently not as efficiently as the nitrogen derived entirely
from plant sources. \then urea was used as the supplement and fed at
daily intakes of either 0.48 pounds or 0.2} pounds milk yields were de-
creased. These amounts provided thirty-six percent and nineteen percent,
respectively, of the total crude protein equivalent intake.

Cullison (1944) compared two types of silage for wintering cattle.
He filled one silo in the regular manner and in the other urea was added,
as the silo was being filled, at the rate of ten pounds per ton of silage.
The animals which received treated silage maintained their weight through
the winter satisfactorily, while those which received untreated silage

lost an average of forty-seven pounds per cow during the winter period.



Harris and Mitchell (1941) reported that the addition of urea to
a low nitrogen retion, that in itself was unable to support appreciable
growth in lambs or consistently maintain nitrogen equilibrum, converted
it into a ration capable of promoting a normal or nearly normal rete of
growth. Loosli and Harris (1945) reported that lambs stored significant-
ly more nitrogen on diets which contazined urea plus methionine than on
diets which contained only urea. Lofgreen and associates (1947) confirmed
this report.

Briggs and co-workers (1947) reported that pellets containing approxi-
mately 25 percent of their nitrogen as urea have given as satisfactory
performance as cottonseed meal when fed to yearling heifers on the range.
Further work by Briggs and associates (1948) showed that the same type
of pelleted feeds permitted about the same storage of nitrogen as cotton-
seed meal when fed to lambs. They also found that the addition of urea
alone, as "Two-Sixty-Two", to a basal ration of low protein prairie hay
increased the apparent digesilibility of hay nutrients and changed nitrogen
balances from slightly negative values to slightly positive values,

Axelsson (1942) reported that urea fed alone had a toxic effeét and
suggested that it was betier to feed it in the presence of some carbon-
aceous material such as molasses or beet pulp. Mills et al. (1944) ob-
tained better utilization of uree in heifer calves by Lhe addition of
molasses and starch. They reported no toxic effects from urea. Briggs
et al. (1947) reported that no results indicating toxic effects of urea
were obtained in studies with cattle although urea was fed as a source of
nitrogen at relatively high levels. Dinning (1948) reported results
which indicated large concentrations of urea, when given to cattle, are
toxic. However the toxic effects obtained were brought about by adminis-
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OBJECTIVES OF THE EXPERIMENT

This experiment was designed to study: (1) the influence of the
level of vitamin A intake upon its concentration in the blood and
storage in the liver of lembs, (2) the influence of soybean meal as
compared to cotionseed meal in the effeciency of the utilization of
vitamin A, (3) the influence of dietary urea on the utilization of
vitamin A, (4) the influence of source of supplemental nitrogen and

vitamin A level on the rate and efficlency of gain of fattening lambs,



EXPERIMENTAL PROCEDURE
(a) Depletion Period

Forty-four head of mixed, native, feeder lambs were secured on
January 21, 1947, and placed on a vitamin A deficient ration of fifty
pounds cottonseed hulls, thirty pounds ocats, and twenty pounds cotton-
seed meal, The chemical compositions of these feeds are shown in
Table 1. The lambs were "worked" to full feed in about two weeks. 4
mineral mix of equal parts of salt, ground limestone and bone meal was
kept before the lambs at all times during the pre-experimental and the
experimental periocds. Some lambs were docked soon after arrivel and all
lambs were treated with phenathiozine at the beginning of the experiment.
After February 22, each lamb was fed individually and weighed every two
weeks., Weight and feed consumption records were kept throughout the
experiment,

411 lambs were depleted of vitamin A for a period of 115 days. The
lambs were kept in dry lot and did not have access to green material of
any kind. One lamb died, of undetermined cause, and three ewe lambs
were removed from the experiment because of pregnancy. Eight lambs were
sacrificed at the beginning of the experiment and the plasma vitamin A
and liver storage of ihese lambs are shown in Table 2. The average daily
gain for the last days of the depletion period was 0.25 pounds per lamb.

(b) Experimental
The design of this experiment was the 2x2x2 factorial as shown in

Table 3. The lambs were alloted on May 15, 1947, after a consideration



of their previous weight gains, body weight, and plasma vitamin A
levels. The ration fed each lot is shown in Table 4. The lambs were
individually fed.

The vitamin A was administered at two different levels, these be-
ing 1ix and 10x the estimated minimum requirement. The minimum require-
ment was estimated from the work of Guilbert et al. (1937) (1940), and
5.7 micrograms per pound body weight per day was used as the minimum.
The oil used was Borden's vitamin A oil concentrate with a potency of
40,000 U.S.P. units per gram. The oil was fed in capsules twice weekly
with two weeks supply (four capsules) being made up each time. The
weight of the animal at each weighing determined the amount of vitamin A
that lamb would receive the following two weeks. The average vitamin A
inteke per day is shown in Table 5.

The blood was analysed for vitamin A three times during the experi-
ment, at the beginning, after fifty days, and at the end of the experi-
ment. To facilitate these blood collections the wool was sheared from
the neck of each lamb to expose the jugular vein, The vein was blocked
by the use of & short piece of 10 mm. rubber tum. The blood was
collected in citrated tubes and analysed for vitamin A by a modification
of the Kimble (1939) procedure.

The lambs were taken to the packing house and slaughtered on August
20. Approximately one-half of the lambs broke at the bresk joint. The
livers were collected &t this time and cooled. A representative sample
was then taken and wrapped in celophane and waxed paper. Due to the lack
of satisfactory chloroform at this time the samples were kept frozen until
the vitamin A analysis was made on October 28, 1947. The method used
for this analysis of liver for vitamin A was that of Gallup and lioefer
(1946).



TABLE 1.

THE CHEMICAL CCHMPOSITION OF FEEDS USED IN FEEDING LAMBS

Description Date H;0 Ash Protein Fat Fiber N.F.E.
7 : 7 7
Dupont's "262" L=23=47 2,65 262,50 |
Cottonseed Heal Le23=l7 785 6492 37.50 7453 10.15 30405
Soybean Meal® 5=15=47 9.85 541 43450 Le75 4469 31.80
cottonﬂ“d Hulls ‘b-23"‘i? 12.‘01 2l2‘6 3.25 1-161 36008 Mi&l
Qals L=23=47 9.23 3.86 11.15 5.07 12.25 58 olsly

# The soybean meal had a very low urease activity.
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LSO UCTION

ifber g1l lambs had been on & vitanin i delielent retion for
118 days they were bled sad vitasin i content of the blood plasma de-
termined by & medification eof the Kimble (1939) procedure. The results
of these analyses sre shown in Table 5. The awount eof vitamin & pre-
sent in the plesma of the leabs ab the end of thae depletion period
varied from #.1 sdcrograns per 100 milliliters to 34.4 oicrogreus per

100 milliliter of plasna. ihe aversge was £3.9 micrograms per 100

s

milliliter of nleasme. These enelyses, previouns gelu, ¢nd the weight
of the lambs were considered in alloting the lanmbs inte the cperimental
groups fer furtper fesding.

Fight lambs were sacrificed lmmedistely after the initi

al bleeding
witile they were still belng fed the basal ration. The aversge plussa
vitamin 4 level of theso elight luabs was 3.7 micrograss per 100 millie

liters of plasma. The individual plesse vitomin & levels of the loubs

gacrificed are given in Table 2. snalyses were made of the livers of

these Yanbs to deteraine the 51;@1*&“@ af viter
£

vy and they were found

to have an average of (6,227 microgransg ner 100 prams

411 of the lembs in the experimsul vwe

bled on July 3. The
bleod plasms levels ot this blesding showed o rise i vitarin & levels as

compared to bhe lnltial bleeding. The lanbs receiving vitamin & ob lix the

L incresses wiile those receiving

minimun reguiresent showed oaly slign
10x the minimus, in most Cases, showed marked incrsases. Tnls would

tend to indicebe that b he liver stores of vitamin 2 were near the

mininausm when the dnitisl bleeding was nede. Braun (1

cattle that the blood plaa



liver stores of the vitemin were reduced to 2 wmininun,

4 third Bleeding was made ot the close of the experiment. The
average of two analyses of blood drawn on successive days wes taken
for the reading of the finsl bleeding. These bleedings on sugust 18
znd 20 showed a2 decided drop in the swmount of vitamin 4 in the plasma
of tae veriens lawbs., The plasma vitamin 4 levels of 211 lots except
2 and 4 dropped below the initial bleeding., These comparatively low
levels of blood plasme vitemin A mey be attributed to the very hot
weather that prevailed throughout the first half of Augnst. Low vita-
min & levels of plasma in hot weather may be cazused by the increased
activity of the thyroid gland. During hol weather the basal metabolie
rate is increased. Maynerd (1947), MeCollum (1947) end others have re-
ported that the thyroid hormone, Lhyroxine, was responsible for the cone-
trol of the basal mebabolie rebte in most animels end an incressed basal
metabolic rete was assccizted with hyper~thyroidism., Wendt (1936),
4belin (1936) and Sure and Buchanun (1937) reported thyroxin and vitamin
& to be antsgonistic. They reported asbnormelly low blood cuncentraﬁions
of vitamin & in cases of excpthalmic geoiber, a condition of hyper—
thyreoid activity. Vhen parts of the thyroid gland were removed the
blood vitamin A retured te normal. Johnson and Bauman (1947) reported
o sonewhat different situstien in rats. IThey found that within the
dosege limits employed, the abilily to store preformed witsmin 4 was
spproxinetely the sanme in hypo-throid or the hyper-thiroid rats as in
normal rebse

It is guite evident from the dete glven in Table 5 thaet the liver

stores in the lambs which received 10x the minimum daily reguirement
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TLBLE 5 (CONT'D).

Blood Flesus Levels n/l00 ml}

, Liver Liver
Lawb Vit, 4 Daily Vit. & Yoy 15 | Auge. 1620 | Dtorage Velght  Total

Lot HNo. Hation Intake  Intake ng | Imitial] July 3 Final  jug /100 gue  gme Storage
5 € Cu8.He L X 5629 o 20,0 12.5 €31 4536 3,769 4
: 17 + Hin, 653 .2 26,5 igud 19.8 5,266 567.0 18,516.2
23 Urea T o9 231 b9 174 1,360 53847 153263
38 £52.0 33.0 28.4 19.3 11,304 6237 70,5035,0
Lot Average 69343 A2 Zh.5 175 4,199 557 25,0287
6 L C.3.. 10X 553520 2646 2543 1946 194431 567 0 110,173.8
22 + 4, EB5,7 16,1 3240 0.8 214753 42543 92451545
26 . Urea 5539847 29,8 278 25,0 25,875 42543 110,046
27 2 £30,3 2343 2948 2947 24,150 595 oly 143,7€9,1
Lot Aversge 5336647 Ay o0 2847 233 B2,502 503 .2 14,1312

21 4
37 Urea
b

Lot Average

R E S.B.H.
18 +
36 Urea
43

Lot Average

10 X
Hine

17.8

26,2 33.8
6.1 32,6
22,6 304
Rl e 5.5

-

Ay s
L N 00
k]
fe\n

5
5
aho

*

-
o=
N
(%)

1,345

396.9 5,336.3
1,492 557.0 8,h59.6
5,009 5103 20,968.2
3,087 53145 174497

15,648  708.8  110,513.,0

18,345 51043 93,614.5

26,963 k25,3 123,26h.7

50,753 53le5  106,06240

[
o



of vitasmin A were wuch higher than the stores of the lembs which
received 1ix the minimum requirement. These differences were highly
significent, Differences of 5,050 and 7,609 were required for signi-
ficance at the 5 percent and 1 percent respectively when the dala was
enalysed by vhe method suggested by Snedecor (1946). These results
are in sgresment with those of ioefer snd Gellup (1947), with regard

to the sterage of vitamin 4 in the liver of laubs at high and low

levels of vitawin i or carotene intake.

The average vitsudsn & stored In the livers eof the eight lambs
sacrificed at the beginning of Uhe experiment, alter having been on
& vitamin A free ration for 115 days, was 6,227 micrograms per 100
grams of liver. This anount was ﬁighar'tham the aversge for amy of
the lots receiving lix the minlmua pequirement of vitemin 4. This
would tend bo indicalbe, &s has previously been suggested by Feirce
(1945) and Hoefer and Gallup (1947}, thet the zinimus requiresent of
vitamin 4 for laabs, estimsbed by Guilbert et al. (193?), ia teo low.

Vhen vitamin 4 was fed abt the 10z bhe minimum reguirement lewvel
there were no marked differences belween cotlomssed mezl and soybean
meal in thelr effect oa storage of vitasin 4 in the livers of lumbs
under the conditions of thls experiment. Uhen vitamin A wes given at
1ix the minimum requiresent there sppeared to be some retarded storage
of the vitamin in the laobs receiving soybean meal; however, the dif-
ferences in storage between these leambs and the ones receiving cotton-
seed meal were nol significant.

rea was substituted for both the cotionsesed mesl and soybesn
meal by replacing one-half the nitrogen furnished by the meals. This

required epproximately 1.5 pounds of urea per 100 pounds of f{eed.
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Vitamin A was adalnistered to the ureé lots &b two different levels
&8 wes the case in the non~ures lots. There were no differsnces
menifested in liver storage of vitamin A ﬁhem the cotlonseed mesl plus
urea and soybean meal plus urea lobs were compared.

inder the conditions of this experisent urea appeared teo have no
influence on the storsge of vitamin & in the livers of lambs. In mest
instances there was more storage whon wrea was added Lo the reiion than
when oniy & vegetable protein was fed, These differences weres not
significaent.

4s 1s shown in Table &, the lots of lambs that did not receive
ures nede more gains then dld the urea fed lots; however, vhis differ-
ence wes nobt significant excepl between lots 4 and 8. Pifferences in
daily gains of 0,06 pound and 0.08 pounds were required at the 5 per-
cent and 1 percent poluts, regpectively,., hLssuming that éll larbs were
receiving adequele amounts of vitamin A4 for growth, ot 2, widch re-
ceived cottonseed meal, uade significently grecver gains than did the
cottousesd meal plus ures growp ia Lot 5.

Without an exception the urea lote reyulred vore feed per pound

of gain than did the non-ures lots. Thlis wes trus im botu the cotion-
seed meal and the soybean mesl greups. %illlt et sl. (1946 abtsoined
less milk production from dairy cous when ures was fed, whelher the
dally intake was 0.48 pounds or O.h pounds. (hese amounts provided
36 percent and 1Y percent, respectively, of the totsl crude protein
equivalent intake. Driggs et el. (1948) reported thal pellets containe

ing approximately 25 percenl of their nitrogen as ures and the remsinder

almost entirely Irom coltonseed meal permitied zboul the sswe storage
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THE aVERAGE CGALNS AND FREDL CCHHUMPLIONS DURING Tt

Lbse ‘ Lbse
Daily Faed ‘ baily foed
Lam Caln Fer ibe

Leab Gain Fer lb.
Lot Fation [Sfe b3z Gain Lot Bablon

ibge Gain

1& 169 26- / v
45 & o1 iy gr : | 3 .

Vitas ie 25 Ag%‘ 15.1 Vita. & Ll ey 56.3
Average ‘ 10 17.8 Average 2L 16.1

3] 1449
Z 10.0
1

2 Celala 3 W17 18.6 % 8,51 7 W25 1344
16 X 11 25 11.8 10 £ 28 + 21 1246

#in, 34 «19 16,5 P, 2% P 13.5

Vita, & 35 A 0.8 Vita. A 33 230 10.5

Average «20 16,9 Average - 1.8

5 G.5.H, [ 8 26,1 7 9 09 29 .5
4’ UI‘GE« : 17 11 p: 21 ¢20 15 tfii-

27 o 20 57 L5 20.4

38 17 . Ly wilt 11.4

Aversge YA 21.4 | Aversge P18 19,2
6 GaS ey 4 L8 i6.3 & SaBeils 5 L7 17.5

4 Ures P 8 318 % Uren 18 17 174

16 ¥ Hn. 26 13 20.8 10 X in,. 35 «13 19.6

Vita. & 27 219 166 ‘ Vits. 4 43 ) é&.%

Average W15 21, ‘ 37 1743

i




of nitrogen as straight cotbonseed meal when fed to lambs at the levél
to provide equivalent nitrogen intake.

The results obtained in this egperiment indicate thalt when urea
wes added to a ration fed to lamba, at the rate of 1.5 pounds per 100
pounds of ration, neither the amount of gain nor the economy of galn
was a5 good as when only protein froa plant sources were fed.

A11 lots which recelved soybean meal appear to heve made more
zeins than thoge loks wiiich recelved cottonseed mezl. Although these
differencgs were not significant, the difference between lols 1 and 3
and betueen 2 and 4 approsched significance. Ihe effeciency of gain
was slightly better in the soybean neal lots.

There were no Lexic sffects nmanifested from the feeding of wurea
at any time during this experiment. This is in zgreement with Hills
et al. (1944), who fed heifer calves, and with Briges, et al. (1947),
and Dinning §1958), who fed yearling steers. In their experiments
urea was safe for feeding these larger ruminaubts vhien fed at recosmended
amounts, When offered orally in weler nres was shown by Dinndng (1948)

to be texic o shtesrs,
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& factorial design experiment was conducted with thirty-two fatlen-

ing lambs thab had previously been depleted of vwibamin A reserves. Four

The lambs
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were fed two levels of vitamin 4, two kinds of vegetable greteiﬂ, snd &
combinstion of vegetable protein and ures nilrogen Lo sludy the influence

of these varistions in nuirvient composition on the vitewln & level of

blood plasme snd lbe storage of vitamin & in the liver. Data were secured

on the rate and economy of galn ovlalned frow fesding cottonseed mesl,
soybean mesl, and & combinstion cof vegetable proisin end ures nitrogen,

Vitemin 4 wos fed Lo lambs ab levels of 1lix the minimus and 10x the
mindnws estimated requirement and no signifiecsat differences in blood
plasme levels of vitwwin s were oblained belwesn the Lvo levels of viia-
1A intakes However, averige liver stores up to 22,802 micrograms per

sy per lot were obtalned when lawmbs were fed 10x the

,Mw

mindzuse reguirement, while the highest aversge for any lot receiving lix

the minlmem reguire vies 4,330 micrograus per 100 grams of liver.

Added vitemin & appesred to heve mo influence ou the rate and econouy of
Two ol the lots received cotitonsced mesl snd two received soybean

reel @o the source of proteln in the ration. Tthe source of plant protein

had no effect on the vitewin & plasme level or storage of the vitsmin in

id the lembs receiving cobtonssed meal.

In two lots uree niltrogen replaced spproximetely one~half of the
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nitrogen supplied by cottonseed meal and in two other lots a similar
amount of the nitrogen of soybean meal was replaced by urea nitrogen.
The addition of urea to the ration did not influence the vitamin A

level of the plasma nor the storage of vitamin 4 in the liver, The
rate and economy of gain were lowered whan urea nitrogen wes substituted
for the plant sources of protein,
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