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- liver oil supplement.

1447 ABSTRACT

In order to study the comparative values of alfalfa hay and fish liver
0il as vitamin A supplements, thirty-eight steer calves divided into four
groups, were fed common dry land rations throughout a wintering and fattening
phase, separated by a summer range interval during which time the steers grazed:
together in one pasture. Three of the lots received a cane ration while the
fourth lot was wintered on range. Two of the cane fed lots were given a vita-
min A supplement, one receiving fish liver o0il and the other a small quantity
of alfslfa hay to provide carotene equivalent in vitamin A value to the fish
Individual, one-day weighfs were tsken monthly, and
two-day weighings were made at the beginning and conclusion of each phase of
the experiment. Samples of 21l feeds including range grass were analyzed for
dry matter, nitrogen, and carotenoids. Blood serum was analyzed for carotene,
vitamin A, calcium and phosphorus.

TABLE I. ALLOTTING AND FEEDING PLAN - AKRON STEERS (1945-7)

__Lot Yo, 1 i, i 1y,
No. of Animals 10 10 “8ll
Av. In, Wt, L 4
Winter Chopped Cane Chopped Cane Chopped Cane

Ration

Soy Bean ile Soy Bean Meal Soy Bean Meal Soy Bean Meal

Minersl Mi Mineral Mix Mineral Mix Mineral Mix
Salt Salt Salt 3 Salt
Vit. A Oi ro Foy't/ Native Pasture

~ Summer Native dry land pasture and salt
Ration all steers together :
Fattening Ground Barley Ground Barley Ground Barley Ground Barley
Ration Ground Coes Ground Coes Ground Coes Ground Coes

Chopped Cane  Chopped Cane Chopped Cane Chopped Cane
Soy Bean Hig} Soy Bean Meal Soy Bean lMeal Soy Bean Meal
Minersl ii Mineral Mix {ineral Mix Mineral Mix
Salt” salt Salt y, Selt
Vit. A Cil Al f21fa Hay /
1. Only g€ enimals on winter pasture . because fire reduced pasture area prior
to beginning of experiment.
2. 2 parts limestone, 2 parts steamed bone meal, and 1 part salt self fed to
all lots.
3. Salt self fed to all lots.
4, TPed as & supplement to supply carotene equivalent to vitamin A in oil fed
to lot II. Chopped cane and soy bean meal reduced to equalize dry matter
and protein intalke,




- .

Within the limitations of criteria such as weight gains, blood serum
and liver carotene and vitamin A, and absence of deficiency symptoms, it may
be concluded from this investigation that common dry land rétions provided
for adequate vitamin A nutrition in beef steers., Alfalfa hay as a vitamin
A supplement was equal to, and in some instances, more effective than fish
liver oil in the maintenance of blood serum carotene and vitamin A levels.
Purthermore, alfalfa hay produced a better general appearance and appetite
during wintering and fattening than did the oil supplement.

While fresh green grass and cereal grains each increased strikingly, the
ratio of serum vitamin A to serum carotene, generally an inverse relationship
between this ratio and serum carotene level was observed. The establishment
© of serum vitamin A level always lagged behind that for serum carotene with
changing levels of carotene consumption., Depression of serum carotene and
calcium levels was associated with increasing serum vitamin A, especially
when the level of serum vitamin A was relatively high.,

Greater gains during winter growth were reflected in smaller gains dur—
ing following summer growth, and vice versa, but with respect to overall
gain or final slaughter value, no significant differences appeared between
lots or outcome groups.

Extremely low serum phosphorus levels indicated that summer range was

deficient in phosphorus.
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INTRODUCTION

The research reported in this thesis was undertalten to secure
information pertinent to two important questions confroitinA the
Colorado cattle producer, namely: (1) Is it necessary to supplement

ommon dryland beef steer rations with vitemin A7; and (2) Should
vitemin A be supplied in the beef steer ration in the form of caro-
tene in alfalfe hay supplement, or, per se, ‘rom fish liver oil con=
centrate? The investigestion was carried out with Hereford steers
wintered as calves, pastured during the swamer, snd fattened =s
yearlings the following winter,

In certain years vitemin A deficiency has been obgerved in
cattle in Colorado. Such deficiency has appeared more frequently
in the Eastern plains section of the state, which husbands sixty
per cent of the cattle population (57) end produces feed of low
provitamin A content (60). General lack of thrift, eye and re-
spiratory disorders, calf diarrhea, poor reproductive performance,
and occasional classical vitemin A deficiency symptoms as described
by Schmidt (51), Jones, et al, (33), and Barron (1) have been re-
ported. Unfortunately, only a small part of the zlfalfa hay,
commonly recognized as a rich source of vitamin A, which is produced
on ferms dn adjacent areas, reaches the plains cattle region where

it may be often needed to supplement winter rations.
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REVIEW OF THE LITERATURE

Congiderable information concerning the wvitamin A requirement
of cattle is now available., Most of the pertinent literature, how-
ever, relates to minimum vitamin A requirements determined after
depletion of vitamin A reserves. Results applicable to supplementing
standard dry land rations for cattle during wintering and fattening
have not been reported for this area.

Schmidt (51), and Dickson and Jones (13) observed vitamin A
deficiency symptoms after 116 days in steer calves fed a slightly
modified fattening retion. Jones and co-workers (33) demonstrated
early stage night blindness at 45 days in steer calves receiving
a fattening ration devoid of vitamin A. Yearling beef steers ?eing
fattened on dried beet pulp, molasses, barley, and cottonseed meal
in Californis (21) were found to develop acute vitamin A deficiency
syndrome in 225 days, and the vitamin A reserves were practically
exhausted at 282 days. Later the California investigators (22)
published date showing the minimum carotene requirement for cattle
to be 26 to 33 micrograms per kilogram of body weight daily. In
subsequent trials (23), (24) the minimum carotene requirement wes
confirmed end the minimum vitamin A requirement was set at 5«1 to
6.3 micrograms per kilogram live weight per day. These workers also
observed thet carotene from alfalfa meal was equal to carotene in
oil for cattle (24), but state (23) that the optimum level far
exceeds the minimum requirement. Jones and co-workers (32) recom-

mended a ninimum consumption of 1500 micrograms of carotene per




A4

100 1lbs. live weight per day, but later (31) found advanced vitamin
A deficiency symptoms in calves and early symptoms in yearlings after
196 days on a ration allowing 2000 micrograms of carotene per 100
pounds daily, derivgd from 2lfalfa leaf meal, forage sorghum silage,
or grain sorghum silage. These investigators reported that steers
on a fattening ration were unable to consume enough grain sorghum
silage to meet minimal carotene requirements, after the silage had
been stored a few months. Riggs (49) found thet a daily intske of
1000 micrograms of carotene per hundred weight daily lengthened by
only 15 desys the period before deficiency symptoms occurred.

Halverson, Hostetler, Foster, and Sherwood (26) indicated that
43 to 55 International units of vitemin A per kilogram body weight
deily is the minimum safe intake for cattle.. Nylund and With (46)
recomuended 38-80 micrograms of carotene per kilogram body weight
as a minimum for warm blooded animals. loore, Berry, and Sykes (42)
suggested a minimum inteke of 66 micrograms of carotene per kilogram
for dairy calves, while Nelson (U45), working with the same group,
found beef celves to have slightly but significantly higher plasma
vitamin A and carotene at similar ages and levels of intake. Lewis
and Wilson (39) published dats recommended 250 U.S8.P. units of
vitemin A per kilogram of live weight as an optimum daily intake for
dairy calves, while Hilton, Wilbur, and Hague (30) stated that a
dairy cow producing milk of high vitamin A potency should receive
200,000 International units of vitamin A daily.

A new field of research in vitamin A nutrition was introduced

by Moore (43) in 1940 in a report on synergistic action of vitamins
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PROCEDURE
Purebred Hereford steers purchased from the Ft. Lewis branch
of Colorado A end M Colleze were allotted as uniformly as possible
with respect to weight, type, condition, and color, and were fed
in groups as shown in Table I.

TABLE I. ALLOTTING AND FEEDING PLAN - AKRON STEERS (1945-7)

Lot Mo, I o III V.,
No. of Animals 10 10 10 gL/
Av, In, Wt. 418.75 418,50 420, 83 432, 50
- winter Chopped Cane Chopped Cane Chopped Cane
Ration Soy Bean Meal Soy Bean Meal Soy Bean lleal Soy Been lMeal
Hineg?l Mix~/ Minerazl Mix ‘Mineral Mix Mineral Mix
Salt Salt Salt Salt

Vit. A 0Qil Alfalfa Hs H/ Native Pasture
[ Swmer ———W
Ration (2ll steers together)
[~ Fattening Ground Barley Ground Barley Ground Barley Ground Barley |
Retion Ground Coes Ground Coes Ground Coes  Ground Coes
Chopped Cane Chopped Cane Chopped Cane Chopped Cane
Soy Bean llegl Soy Bean lieal Soy Bean Meal Soy Bean Meal
Minergl Mix™/ Mineral Mix Mineral Mix Mineral Mix
Salt/ Salt Salt Salt
Vit, A 0il  Alfalfa Hay*/

l. Only 8 animals on winter pasture because fire reduced pasture
area prior to beginning of experiment.

2. 2 parts limestone, 2 parts steamed bone meal, and 1 part salt
self fed to 211 lots.

3. Salt self fed to 211 lots.

4, TFed as a supplement to supply carotene equivalent to vitamin A
in o0il fed to lot II. Chopped cane and soy bean mesl reduced
to egualize dry matter and protein intake.

All iots were fed twice daily during wintering and fattening
except the pasture group which was fed protein supplement only onee
daily during the wintering phase. All feeds offered and refused
were weighed daily. PFeed sampies taken every 28 days du;ing winter-

ing and fattening and four times during summer gragzing were analyzed
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for dry matter, total nitrogen and total carotenoids. Carotenoids
were determined according to the method described by Peterson (47),
and the Kjeldahl method was used in determining nitrogen. A sample
of blood was takenAfrom each steer at approximately two month in-
tervals. Serum carotenoids and vitamin A were determined color-
imetricelly according to the Carr-Price method as modified by Dan
and Evelyn (11). Arfactor was applied in computation of vitamin A
to correct for blue color developed by carotene (5). The method of
Bodansky and Fay (4) was used for determining serum calcium, and
serum phosphorus was measured by the Harrow (28) modification of the
Briggs method (8). Liver samples obtained from 2ll steers at time
of slazughter were analyzed for carotene and vitamin A by the method
of Gellup and Hoefer (16).

Each steer was weighed on two consecutive days at the beginning
and end of the wintering phase, at the end of summer grazing, and at
the end of the experiment. Individual single day weights were taken
each month,

The data were analyzed according to the procedure described by
Snedecor (54)., Since the animals were allotted according to three
type of outcome groups, variation between these outcome groups was
accounted for. Data for wintering, summer, fattening, and total gain,
dressing percentage, blood serum carotene, vitamin A, and phosphorus
for the final blood samples in each phase, blood serum calcium for
each sampling period, and liver carotene and vitamin A were analyzed.
Values perteining to steer number 40, Lot IV, which died, and steer

number 21, which was operated upon to relieve calculus, were




disregarded., The .0H level of probability was

~ - M

for determining the significance of differences.

wm




RESULTS AND DISCUSSION

Relationship of Blood Serum Carotene and Vitamin
A to Carotene and Vitamin A Equivalent Intake*

Blood serum carotene of lot III animals, as shown by analysis
of variance (appendix Table 14), was significantly higher than in
the other 16ts 2t the end of the wintering and fattening phases.
Gross inspection of the data also indicated a higher level of serum
carotene in this group at all sampling dates during both phases. The
lot wintered on pasture had the lowest serum carotene of any group on
March 6, 1946, the last sampling date prior to the sppearance of
spring grass. During fattening the pasture lot maintained higher
serum carotene levels than did lots I and II which received ap-
proximately the same levels of carotene inteke, indicating an in-
creased ability to convert carotene from plant sources to serum
carotene. This may be due to a greater depletion of reserves dur-
ing the previous winter. Average serum carotene levels were lower
for the winter pasture lot during the summer although the difference
was not significant after 190 days en pasture. There was no apparent
difference in serum carotene between lots I and II at any of the
sampling dates.

Mean serum vitamin A levels showed wide differences on but two
sempling dates. On March 6, 19H6, during wintering, the higher

vitamin A serum levels in the supplemented lots (II and III) are

* Vitamin A bquivalent intake calculated as 3.5 micrograms carotene
equivalent to 1 International unit vitamin A.




TABLE II, RELATIONSHIP OF BLOOD D7RU' CAROTENE AND VITAMIN A TO
CARCTENE AND VITAMIN A EQUIVALENT®/ INTAKE (AKRON STEERS 1946-7)

CAROTENE VITAMIN A
(33 (3) (3) ; (%) (5) (6) (7) (8)
Intake Eo'lll'V. Intake -

(megme /100 Blood Serum Ratio (I.U./100 1bs. Blood Serum Ratio

Date Lot 1bs. body wt.) (megms/100 ml.) Col.4/Col,.3 body wt,.) (1.U./100 mi.) Col.7/Col.6
1/9/46 I 5,279 67.58 .0128 1,508 110.1L4 .0730
II ,238 72.00 .0137 6,431 93.2U .01k45
111 20, ,615 5/ 123,90 .0061 5,890 100,04 .0170
ERRRIR . A 2 102, 34 . 0259 1,927 90,69 .+0805
3/6/46 I 5,350 31.92 .0060 1,529 117.31 .0767
II 3,279 2l, 99 .oou7 4, ,906 206. 41 L0l21
III 14,152 78.58 .0056 4,043 209.9 .0519

Iv. - ( 4,950) 20,16 . 0041 1,414 cb.R? .'i,

5/6/4 I 30374 25432 .0075 g6l 93.20 .0967
5 3,426 23,00 . 0067 3,895 99.98 L0345
111 7,894 g, 97* L0176 2,255 127.64 «0566
Iv__ (16,956) , Lo, go* 0260 4, gls 165, 7€ L0342
7/12/4% 1 (82,566)° 77575 .009% 23,590 316.35 LO13%
I (82,566) 759.25 .0092 23,590 313.56 .0133
III (82,566) 73%0.00 .008¢ 23,590 215, 20(/ .0091
IV (82,566) 628. 75 L0076 23,590 132, 108/ 0056
B/11/h6 1 (98,902) 38950 .0039 28,258 2u9 17 .0088
11 (98,902) 377-00 .0038 28,258 235.73 .0083
111 (981902) 3!(7 0 .0036 28 Qf_r ?Bl—).l"l .0083

IV (98,902) 329 .LA .0033 28,258 253,04 ,0090




TABLE II. (CONTINUED) RELATIONSHIP OF BLOOD SERUM CAROTENE AND VITAMIN A TO
CAROTENE AND VITAMIN A EQUIVALENT®/ INTAKE (AKRON STEERS 1946-7)
CAROTENE YITAMIN A
(1) (2) (3) (%) (5) (6) (7 (8)
Intake Equiv. Intake
(megms /100 Blood Serum Ratio (I.U,/100 1bs. Blood Serum Ratio
Date Lot 1bs, body wt.) (mesms/100 ml.) Col.4/Col.3 body wt.)  (I.U./100 ml.) Col.7/Col.6
11/12/46 1 (50,230) 273.90 .0055 1%, 366 289.16 .0201
II (50,230) 299.40 .0060 14,366 249,77 L0174
111 (50,230) 278.56 .0055 14,366 256.00 .0178
1V (50,230) 254,57 .0051 14, 366 282,87 .0197
1/8/47 I 13,017 25.71 .0020 3,719 156.15 0420
11 13,012 21.72 .0017 27,11 134,36 .00k4g
111 1,468 34,80 .0024 4,13 178.38 .0l431
1v 11, 800 31.89 .0027 330 ;%g.}o .0384
3/5/47 i 2,374 s3d .0232 678 164,43 . 2425
11 2,383 <77 .0188 1,459 174,08 .1193
111 4,229 71.33 .0170 1,208 183.88 .1522
b ¢ 2,450 47, .0194 700 171.91 .2L56
5/AL/L7 1 3,115 30.90 .0099 890 140.13 L1574
1I 3,147 28.33 .0090 1,448 171.70* .1185
111 4, gh2 6L, 53* .0133 1,383 165.21* .1195
1V 3,888 59.5T* W Ly S 5 139,03 .1251

* Averages differ significently from Lot I.

a
b
c

d.
e,

. Calculeted 3.5 micrograms equivalent to 1 International unit vitamin A.
« Total dry matter intake assumed equivalent to Lot I.
. Assumed dry matter intake from Ill. Agric. Expt. Sta. Bull. 454 (18).

Average for 3 steers.
Average for 2 steers.
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apparent (Teble II), and at the close of the fattening phase these

1id show a mificantly higher serum vitamin A level

2

same lots
(Appendix Table 15a). The differences disappeared at the close of
the wintering phase indicating inadequate witamin A equivalent in-
take to meet requirements, while during fattening the data indicate
lower requirements, greater storage, or less rapid depletion of
vitenin A reserves. Due to a misunderstending lot II received,
several times czlculated vitamin A oil intake for a short time dur—

ing beginning of fattening, but this was not reflected in higher
serum vitamin A values two months later. It is interesting to note
the relatively higher serum vitamin A levels for all lots during
the fattening period as compared to those of similar dates during
the previous wintering period. _uble II 2nd Figure I indicate that
the highest ratios of serum vitamin A to cerotene were manifested

in the fattening period when the ration contained cereal grains and
the tocopherol intake wes probably sppreciable., Differences as a
wnole between outcome groups regarding blood serum vitamin A values
at-the end of winte;iug and fattening phases were significant, but
the differences in averages between outcome groups within treatments
are not consgistent,

A decline in efficiency of metabolism of carotene and vitamin A
with increasing levels of intalte is shown in Table II and Figure I.
While absolute blood levels are higher at high intake levels, the
values for serum carotene and vitamin A are relatively lower the

greater the consumption of carotene or vitamin A equivalent.,  Also

the ratio of serum vitamin A to serum carotene veries inversely with

-



‘RATIO SERUM VITAMIN A/CAROTENE

Figure I.

Ratio of Serum Vitamin A to Serum Carotene for Vitamin A 0il and

Alfalfa Supplemented Lots - (Steers 19&5—7; Heifers, Wintering

Period 1946-7)

RATIO SERUM VITAMIN A/CAROTENE

O .... BASAL+VITAMIN A OIL
®.... H 4+ ALFALFA HAY
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260
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520 650
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780



carotene level.

The relationship of blood serum carotene and vitamin A to
carotene intake for animals wintered on pasture and receiving no
vitamin supplement is illustrated in Figure II. Three important
points are graphically represented, namely: (1) the relatively
greater effect of early grass as compared to other carotene sources
on the serum carotene and vitamin A levels, (2) the apparent lag in
establishment of serum vitamin A levels with respect to serum caro-
tene levels, and (3) the relatively great enhancement of serum vita-
min A by early spring grass and cereal grains.

Observations on Livers at Time of Slauchter

Liver carotene values show significantly higher levels for the
alfalfa supplemented and winter pasture groups. Such storage by
the winter pasture steers reflects 2 more efficient use of carotene
from low carotene feeds, already noted in previous discussion, and
further validating the serum‘carotene values. Higher liver vitamin
A values oﬁserved for lots II end III indicate greater storage than
occurred in lot I. The fact that vitamin A appeared in the livers
of all lots showed that the vitamin A equivalent intake was adequate
to provide for some storage, and that the animals were apparently
not subjected to sub-minimsl levels of consumption, at least for in-
tervals well within the limits of the depletion period. The effect
of the larger amounts of vitamin A oil during early fattening upon

the liver vitamin A values are not known.




Figure II. Carotene Consumption, Serum Carotene and Vitamin A for
Steers Wintered on Native Pasture, and Receiving No

Vitanmin Supplement.
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TABLE III, LIVER CAROTENE AND VITAMIN A CONTENT, AND CONDEMNATI

Lot I Lot II Lot III Lot IV

Carotene
(Megms/gram fresh liver) 1,085 0.520 1.526% 1. 506%

Vitemin A
(I.U./zram fresh liver) 5.918 9.6u42% 13, 2U1% 10, 8g1*

No. of livers condemnedl/ . 1-/ 0 0

* Averages differ signl icantly from lot I.

ds W S. Government inspection

2, 2 abscesses, 1 Aecleq abscess, and 1 telangiectasis
3. MSawdust. M

Steer calves receiving a small amount of alfalfe hay in the win—
ter ration had better appetites, were more vigorous and thrifty, an
produced hair with more bloom during the latter part of the winter

1id animals in any of the other three groups. The animals on

o

e

than
native winter pasture generally exhibited a rough hair coat, but at
the end of the wintering phase their general sppearance was better

& o~

12t of calves in the two cane fed groups to which no alfalfa

o
3
¥

taan
hay was added. Significant differences in general health and ap-
pearance between the lote were not apmarent at the end of summer

grazing wi

all lots were appraised at the same value.

Weight Gains

Average weights of each lot of steers are shown for monthl
intervals in Figure III. The greater geins of the glfslfa fed £ToUp
iring wintering and of the winter pasture fed group during the
ignificant when compared to the basal

cane fed lot. No significant difference was observed with resnect
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to total overzll gains or to gains during fattening between groups.
However, the asccelerated growth of the winter pasture lot in the
early pert of the summer grazing period, as well as the gains shown
during early ‘fattening by the alfalfs' supplemented group are worthy
of mention., Differences as a whole between outcome groups within
treatments were significant for fattening gain and seemed to favor
the larger steers in type group one, but this observation did not

hold true in all . lots.

TABLE IV, WEIGHT GAINS FER UNIT DRY MATTER AND PROTEIN INT
(Gain in pounds per 100 pounds intake)

Lot I Lot II Lot III Lot IV

Wintering 1/
Dry Matter Be 3 3.71 7.6 (L, 73)"
Protein 6%. 26 64,08 80, 22 52.96

2/ Sumner Range
Dry Metter (1*1'.93) (5- 38) ()-l-. 30) (/- J?)
Protein 53.88 58, T1 b7.02 0.9

h;ueuln

Dry Matter Se51 9.75 10.17 9. 87
Protein 95.10 92.76 91 ﬁO 90,17
1, Dry matter consumption assumed to be equal to that for lot I.
2. Calculate

O =

ed on basis of dry matter consumption shown for steers
e talken from Ill. A;ric. Expt. Sta. Bull, 454 (18).

Weight geins per unit of dry matter =nd protein intalre (Table IV)
vary directly with rates of gein during the three phases. These data,
however, clearly illustrate the greater rate of gein associated with
maximum feed inteke during fattening snd the effect of ellowing steers
to graze too long on a given allotment, It must be noted that weight

losses the last month on summer pasture (Figure III) mey have been
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7 to lice and & severe snow storm during the first week
of November. These 1osses reflect upon the efficiency of gein for
the entire period as shown in Table IV.

Ranlz of lots gccording to slaughter value on foot and later as
to carcass value was not uniform, but all steers were sold on th
Denver mariet at the same price per hundred weight, and analysis
of variance gpplied to dressing percentages. showed no differences
between lots, Similar uniformity was 2lso evident with respect to
individual slaughter and carcass grades shown in Appendix Table 1.
Steers in the alfalfa supplemented group vresented the appearsnce
of hawving longer legs than shown by animals in the othe_ lots. When
the carcasses were split following slaughter it was observed that
the bone in the alfalfa fed lot was quite hard end flint-like. In
cross section the bone showed at the periphery a thin, hard, layer

s

which lacked opacity, similar to bones observed often in older animals
Bones from the other three lots exhibited a softer, milky white

peripheral layer.

TABLE V, SLAUGHTER AND CARCASS OBSERVATIONS

/
Slauz 1terl/ Selling Carcase®/
Lot Ranz Price/Cwt. Rank Dressing Percent
I 2 $24. 75 1 61.57

II & 24,75 3 61.41

III 3 24,75 2 61.95
Iv 4 24,75 4 60, 56

1. Ranked by Mr. Werren Monfort, Greeley, Colorado and Mr. A. W.
Avery, Eaton, Colorado, prominent cattle feeders.
2, U. S. Government grades.




&7

Cost of Geins

Table VI indicates that the least expensive gain was made by
steers receiving alfalfa during the winter growth period. Reversal
in the cost of gain was evident in the subsequent summer grazing
period, tending to equalize between lots the total cost per unit
gain., During fattening, the pasture fed lot showed the least economy
of gain, but considering the wide variations in rate of gain observed
between steers, differences between lots with respect to cost of
total gain appeared not to be significant.

TABLE VI, COST FER 100 PCUNDS GAIN

Period Lot I Lot II Lot III Lot IV
Wintering $13. 54 $1%4.00 $12.08 ~ $15,72
Summer Range 6.85 6.17 7.46 5e94
| Fattening 22,68 22.08 e2.12 23,81
Overall 18,19 17.38 17.65 18,79

Other Observations

Mederate general infestation by lice was evident in all groups
at the time these animals were moved from summer pasture to the fat-
tening lots. Severe infestation was apparent on some steers as in-
dicated by the appearsnce of eggs on all parts of the body, being so
numerous on the brisket, neck, and face that while hair presented a
dirty yellow appearance. ZBleven of the thirty-eight steers exhibited
infestation to this degree. Of these, two were in lot I, three in
lot II, two in lot III, and four of the eight animals in lot IV. Un-
fortunately, accurate observations were not made at this time. While

the infestation appeared to be genersl, it was believed that the
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winter pasture group was most seriously affected. Severe weather
and inability to contract sprayers prevented correction of this con-
dition until late winter, but with one exception the hair color im-
proved after steers were plaeed on fattening rations. Steer number
24 in lot IV became so weak even on maximum fattening ration that 2
blood transfusion was administered on December 26, 1946. Although
the steer recovered rapidly, heavier infestation by lice in lot IV
prevailed until the steers were sprayed with Rotenone and Lethane
on March 24, 1947. Practically all lice and eggs were destroyed.
Steer number 40, lot IV, developed pulmonary edems and died, probably
as a result of the spraying.

On April 17, 1947, steer number 21, of lot III, exhibited
symptoms diagnosed as urinary celculi. Following surgical correction
of the condition the animal appeared to respond with normal weight
gain, and no discrimination was made by the buyers at the time of
purchase on the Denver market or by the inspectors at slaughter.

On a windy day, February 6, 1946, when much dust and sand was
being blown through the lots, the eyes of all animals except the
vitamin A oil supplemented lot, lacrimated badly. The ares immedi-
ately under the eyes was caked with a thick layer of mud extending
to the lower jaw bone.

Blood Serum Celcium and Phosphorus
Low serun calcium was noted for the two supplemented groups at

the last two wintering sample dates, and for the pasture group on

Note: The diagnoses, transfusion, and surgery were performed by
Dr. LeRoy Johnson and Dr. Rue Jensen of the Veterinary Staff,
Colorado A and M College.




28

March 6, 1946. Explanation of the differences appears to depend on
some factor other than consumption or serum levels of carotene or
vitamin A. Significant differences observed between outcome groups
as a whole are not consistent with the differences observed between
outcome groups between lots. These variations may be associated
somewhat with degree of fattening. A sharp increase in serum cal-
cium late in fattening suggests increased demand for calcium in fat
deposition (61).

TABLE VII., BLOCD SERUM CALCIUM AND PHOSPHORUS

Mgms/100 ml.
Date Lot I Lot II Lot III Lot IV
Ca. P. Ca. P. Ca. P. Ca. P,

1/9/u6 7.80 16.63
3/6/46 7.55 16.56
5/6/u6 7.13  10.78

7/12/4%  7.34% W35 7,

g 17.04 7.82 16,32 7.78 15.35
6
7
9/11/4  6.86  5.48 7.
9
Te
Te
1.

39
L60%  17.12 6.31* 18.28  6.32* 18,06
s 11,21 6 10.92  7.24% 9,67

4,36 7.82% 14,13 g.12* 3,96
*  6.05 7.35* 5.66 7-39 5.27
3,48 9.09 3.29 8.71 3.20

90 7.92 7.66* 7.81 1449%  T1.7%
ag 8.02 8.19 7.82 7.89 7.95
11.06 11.82 10.89 11.38 8,11

E=h=1v

11/12/u6 9.56 3.40 9.

1/s/u7 8.35 8.14
ﬁ 8.32  7.86

5/1 /47 10.04 10.12 1

Averages differ significantly from lot I.
* Significant at 90% level.

Analysis of variance studies of the levels at the close of each
phase, and gross inspection of individual data (Table 6) with one
exception, indicate no differences with respect to blood serum phos-
phorus between lots or outcome groups. At the close of the experiment
lot IV exhibited lower serum phosphorus levels than did the other

groups. This may be attributed somewhat to stage of fattening, while
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the differences between outcome groups within treatments must be
attributed entirely to chance. Abnormally high serum phosphorus
levels on the first two sampling dates may be due to physiological
age, sex, past nutritional history, and consumption of relatively
large amounts of mineral mixture after arrival at the station. The
sharp increase in serum phosphorus during early fattening following
very low levels while on summer pasture, appears to support this ex-
planation. The very low serum phosphorus levels at termination of
summer grazing indicate a need for phosphorus supplementation on na-
tive summer pasture.

Inspection of the calcium and phosphorus levels indicates a low
serun Ca:P ratio in young animals, The ratio changed from approxi-
mately 1:3 through 2:1 to 1:1 during the course of these experiments.
It is believed that the extreme reversal of the Ca:P ratio during
summer grazing was the result of an accelerated growth rate together

with lack of phosphorus.
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SUMMARY AND CONCLUSIONS

In order to study the comparative values of alfalfa hay and fish
liver o0il as vitamin A supplements, thirty-eight steer calves divided
into four groups, were fed common dry land rations consisting of canme,
protein supplement, barley, and grain sorghum throughout a wintering
and fattening phase, separated by a swmmer range interval during
which time the steers grazed together in one pasture. Three of the
lots received a cane ration while the fourth lot was wintered on
renge. Two of the cane fed lots were given a vitamin A supplement,
one receiving fish liver oil and the other a small quantity of al-
falfa hay to provide carotene equivalent in vitamin A value to the
fish liver oil supplement. Individual, one-day weights were taken
monthly, and two-day weighings were made at the beginning and con-
clusion of each phase of the experiment. Samples of all feeds in-
cluding range grass were anaslyzed for dry matter, nitrogen, and
carotenoids. Blood serum was analyzed for carotene, vitamin A, cal-
cium and phosphorus.

Within the limitations of criteria such as weight gains, blood
serum and liver c;rotene and vitamin A, e2nd absence of deficiency
symptoms, it may be concluded from this investigation that common
dry lend rations including cané, ﬁrotein suéplement, barley, and
grain sorghum provided for adequate vitamin A nutrition in beef
steers. Alfalfa hay as a vitemin A supplement was equal to, and in
some instances, more effective than fish liver oil in the msintensnce
of blood serum carotene and vitamin A levels. Furthermore, alfzlfa

hay produced a better general appearance and appetite during wintering
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énd fattening than did the oil supplement,

While fresh green grass and cereal grains each increased strik-
ingly the ratio of serum vitemin A to serum carotene, generally an
inverse relationsh;p between this ratio and serum carotene level was
observed. The establishment of serum vitamin A level always lagged
behind that for serum carotene with changing levels of carotene con-
sumption., Depression of serum carotene and calcium levels was
associated with increasing serum vitamin A, especially when the
level of serum vitamin A was relatively high.

Greater gains during winter growth were reflected in smaller
gains during following summer growth, and vice versa, but with respect
to overall gain or final slaughter value, no significant differences
appeared between lots or outcome groups.

Extremely low serum phosphorus levels indicated that swmmer

range was deficient in phosphorus.
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TABLE 1.

Initial Initialll

INITIAL AND FINAL WEIGHTS AND GRADES
DRESSING % AYD CUTTING COMMENTS (AKRON STEERS 1945-7)

Final Slauvghter Carcass Dressing Cuttingu/
Lot Steer # weight grade Condition 2/ Color3/ whe grade grade % Comments
I I 55040 1 2 L 1202, 5 G # Ch 61.97 V.G
6 502.5 1 L 1225,0 G 4 Ch 63.90 v.G.
16 390.0 2 2 L 97540 Ch- Ch 60.75 Good_
“ 367.5 2 3 L 1022.5 Ch G 4 60.31 Good”/
3 470.0 2 2 M 1077.5 G o4 G 4 60.91 Good
25 W7.5 2 2 D 972.5 €] G 65435 Good
26 435.0 2 2 M 1080.0 Ch~ Ch 60.51 Good, ,
2 30540 3 4 L 935.0 e e 4 58,143 Good s
5 400.0 i 3 M 1027.5 G o & 4 61,03 Good !/
36 350.0 3 3 M 1045,0 G g 4 62,53 Good
11 962 512,5 1 1 u 1152.5 G+ Ch €0.39 V.G,
10 Lg2.5 1 2 3 1062, 5 G G4 61.80 Fair
11 435.0 2 2 L 1132.5 G ¢ Ch 62.31 VoG
4y 10,0 2 2 L 1082, 5 Che Ch 59,67 V..
23 392.5 o 2 u 1032, 5 G 4 G 60. 42 Poor
122 L5 -8 3 L 1127.5 @ ch 61.33 = V..
c8 487.5 2 2 M 1132.5 G G 4 61.86 TFair
29 347.5 3 3 I 890.0 G G 6314  Fair
35 347.5 3 3 M 950.0 ¢ G 61.32 Poor
39 292.5 3 o L 1005.0 G ¢ ¢ 61.88 V.N.




TABLE 1. (CONTINUED) INITIAL AND FINAL WEIGHTS AND GRADES
DRESSING % AND CUTTING COMMENTS (AKRON STEERS 1945-7)

Initial Initiall/ 2/ 3/ Final Sleughter Carcass Dressing Cu’ctingu/
Lot Steer #  .weight grade Condition Color wt, orade erade % Comments
III 7 15.0 1 2 L 1340,0 Ch Ch 62,06 Good
8 97.5 1 2 D 1140.0 G G4 60450 Good
93 bre,5 2 1 U 1220.0 G4 Ch 61,98 V.G,
92 2,5 e - M 1100.0 G Ch 62, 31 VeGe
20 4£5.0 2 3 K 1135.0 G G4 62,149 Good
21> 437.5 2 2 L 1022, 5 G G4 63422 Good
96 392, 5 o 3 % 1047.5 G & 4 60.99 Good
91 35, % 2 L &70,0 = G 63.59 Fair®/
33 365.0 3 2 L 1000.0 G+ G o 61.09 Good
Q0 322.5 3 3 L 925.0 G = G o 62,51 Good
v 1 42,5 1 1 L 1122,5 G # Ch 57.80 Good
g 465.0 i 1 ¥ 1085.0 G+ Ch 62.33 Good
12 420.0 2 2 L 1052.5 G4 G4 €0. Fair
17 417.5 2 2 M 905, 0 G G 61,09 Fair
el 497.5 2 2 M 10L7,5 G G4 5939 gooad/
30 392.5 3 3 M 1095, 0 G4 Ch 63.21 Good
69€ 3ﬂ2.5 3 3 M €OR, 0 G G 59. 64 Poor
Uow 340,0 k. 3 L Died — R ——
¥ Wot calculated in averages
1. 1 - Choice, 2 = Good, 3 - Medium 5« Smooth eye
2. 1 - Excellent, 2 - Good, 3 - Fair, 4 = Poor 6. Small eye
3. L = Light, M - Medium, D - Dark 7. Light covering
4, V.N. - Very nice, V.G. - Very good 8. . Off color
S. Yo marbling




TABLE 2a, STEER WEIGHTS - WINTERING PHASE (1945-6)

Total
ot _Steer # 12/11-12 1/9 2/6 3/6 4/3 5/6-7 Gein
I R 550.0 595 605 620 625 602.5 525
6 502 5 50 o 575 575  600.0 97.5
16 390,0 25 50 60 460 L465.0 75.0
9l 367.5 4bos 415 15 430 UsR,O 87.5
U3 470.0 Lo 505 Eéo 20 5l7.5 47.5
25 m7.5 W0 60 B65 G5  500.0 82,5
26 435,0 475 k490 5’15 Heh 55.0 120.0
32 305.0 345 360 380 390 0.0 95.0
L5 0.0 25 450  Lso  LGo  U48s.0 85.0
36 350.0 395 415 425 Wuo  L460.0 110.0
II 962 312.5 560 550 570 570 595.0 82,5
10 2.5 15 525 535 525 552.5 70.0
11 435,0 65 80 70 510 522.5 87.5
4l 40,0 470 465 U465 Loo  507.5 67.5
123 222.5 430 465 4g0 LU95  505.0 112.5
122 17.5 4go 480 515 515 Bu2,5 95.0
28 Lg7.5 510 530 540 550 62.5 75.0
29 347.5 370 380 390 ﬁﬁB 5.0 5745
35 347.5 395 k20 W15 5 U452.0 102,5
[II 7 315.0 555 580 605 650 662,5 147.5
8 97.5 515 565 565 595 602.5 105.0
93 472.5 20 560 80 630 637.5 165.0
92 42,5 55 485 Lgo s5W45 BE2,5 140.0
20 L65.0 Ugs5 520 525 5HH  B6K.O 100.0
21 u37.5 475 00 510 530 542.5 105.0
96 392.5 420 Lso G70 505 527.5 135.0
91 345.0 370 380 40 I35 1325 87.5
33 365.0 390 4o k2o Mo 2.5 TTe5
90 322.5 355 380 395 4o M50 122.5

Iv 1 4ge,5 475 05 ago 00 555.0 62.
g 465,0 ) 90 95 90 537.5 72.5
12 420.0 410 450 L5 Lss 10.0 90.0
17 417.5 390 425 L2y k2s 67+5 5040
2l 497.5 470 05 Eé5 20 50.0 52.5
30 392.5 380 5 5 Leo 77.5 85.0
623 3ﬁ2.5 355. 380 390 390 Le2.5 80.0
340,0 335 350 345 345 382.5 42,5




TABLE 2b. STEER GAINS - SUMMER GRAZING (1946)
Total
Eot Steer # 5/8 6/12 7/12 8/9 9/11 10/11 11/7 11/13 Gein
I 4 584 588 652 668 718 736 682 696.0 93.5
6 Egg 602 686 T24 762 794 764 759.0 159.0
16 478 B18  H62 590 612 584 577.0 112.0
au 4Yzh L74 K22 BHE G2 632 604 577.0 122.0
2 bo2 520 590 602 6K 684 648 6h47.0 129.5
25 U472 500 572 618 632 678 640 618.0 118.0
26 540 Eﬁo 588 638 6h8 708 694  690.0 135.0
32 3gh D26 ILyg 522 sb2  B92 578 560.0 160.0
4r 4,¢ 478 26 K60 606 62& 608  609.0 124,0
36 430 Lok 98 hHK4  GOA 6 618 621.5 161.5
II 962 562 584 BU2 696 722 750 710 717.0 122.0
10 526 BS54 630 658 T12 752 714  696.0 143.5
11 U6 534 w82 630 668 694 668 688.0 145, 5
4y 4go U488 554 588 UM 674 636 635.0 127.5
123 4ge 528 HK8L G288 678 704 650 673.0 168.0
122 520 566 610 654 696 732 712 709.5 167.0
28 BUE E7h 622 678 692 744 700 668.0 105.5
29 388 412  Ugo B4 BHE 604 560  HB2.H 157.5
35 422 ush 10 54 R/76 620 604 579.0 129,0
39 374 W6 Zgu 538 582 608 580 576.0 193.5
[II F g 620 632 696 758 792 g4 788  779.0 116.5
8 570 598 654 692 738 766 722 T717.0 114.5
93 632 624 676 724 The 778 750 758.5 121,0
92 534 BUL 12 A4 686 740 694 688.0 135.5
20 534 560 614 672 684 722 688  675.0 110.0
21 520 574 632 658 702 730 696 686.0 143,.5
96 Ego Ezs 276 600 626 652 626 619.5 92.0
91 36 98 526 HKU46 604 K62  548,0 115.5
33 26 ug2 490 K34 - HE6 600 578 570.0 127.5
90 k420 W46 12 K46 58O 622 600 598,0 153.0
Iv 1 538 592 632 678 696 734 700 700.5 45,5
9 10 582 64 678 700 138 7 713,0 175.5
12 g2 54k  62h 656 688 710 684 668.0 158.0
17 W4y 500 564  BRE 616 628 592  682,0 11k.5
2l 20 600 652 666 TO4 728 680 679.0 129.0
30 50 E}M 586 624 672 684 688 66640 188.5
69 394 L76 52k 556 582 596 590  573.0 150.5
4o 358 432 Leg  Lgg 506 B2h  Bl2  510.0 127.5




TABLE 2c. STHER WEIGHTS - FATTENING (1946-7)

Total

ot Steer # 11/13 12/11 1/8 2/5 3/5 /2 L4/30  5/15 Gein
I L4 696.0 795 850 945 1040 1105 Total 1202.5 06.5
6 759.0 830 910 990 1070 1135 Lot 1225.0 66,0
16 577.0 . 655 700 785 825 895 Weights 975.0 398.0
94  577.0 660 745 825 890 945 Omly 1022.5 bhs, 5

4z E47.0 720 765 845 900 990 1077.5 430,
25  618,0 675 74O 785 865 915 972.5  354.5
26 690.0 770 805 860 940 995 1080.0  390.0
32 560,00 625 655 THO 780 &u45 935.0 375.0
) 609.0 675 720 810 860 930 1027.5 18,5
36 €21,5 700 735 830 910 965 1045,0 4235
II 962 717.0 755 800 900 970 1040 1152.5 435,.5
10 696.0 760 785 875 940 980 1062.5 366.5
11 668.0 720 800 880 965 10k5 1132, 5 Lel, 5
Ly 635.0 710 775 835 900 985 1082, 5 7.5
123 673.0 730 730 815 875 940 1032. 5 5945
122 709.5 760 800 900 985 1030 1127.5 18.0
28 668.0 785 830 910 995 1035 1132,5 Lok, 5
29 562.5 595 625 685 765 790 890.0 3275
35 579.0 625 665 725 800 860 950.0 371.0
39 576.0 640 690 780 845 920 1005.0 29.0
b1 7 779.0 895 955 1060 1175 1255 1340.0 61.0
g 717.0 790 875 905 1000 1080 1140,0 23.0
93 758.5 835 895 995 1050 1115 1220.0 461.5
92 688.0 760 805 &80 940 1025 1100.0 2,0
20 675.0 785 845 915 1000 1060 11%5,0 460.0
21 686.0 770 820 905 970 1l0k5 1022, 5 33645
96 619.5 685 755 840 920 990 1047.5 42g.0
91 548.0 595 630 675 750 790 870.0 22.0
33 H70.0 630 705 780 840 900 1000.0 30.0
90 598.0 €55 705 T65 . 795 875 925.0 327.0
Iv 1 700.5 750 835 920 970 1060 1122,5 Le22,0
9 713.0 785 830 8&90 965 1000 1085.0 372.0
12 668.0 750 785 850 915 985 1052, 5 3845
17 682.0 610 630 720 780 &40 905.0 323.0
ol 679.0 700 680 795 880 960 1047.5 68.5
30 666,0 7HO 750 880 915 1000 1095.0 29.0
698 573.0 625 625 690 750 800 895.0 322.0
4 510,0 570 610 685 730 Died  =mm——m —_——




TABLE 3, FEED COSIS - AKRON STEERS (1945-7)
LoT I LOT II LoT III 10T IV
Wintering (146 days)

Chopped Cane 10.58 ﬁ $ 79.35 10.58 $ 79.35 9'5O;£ $ 71.25

Soy Bean 0il ifeal 1,099 34,61 1,102 34,73 &05 25.36 879# $ 26.79

Alfelfa Hay 1,88 T 47.00

Pish 0Oil —————— - 1,890c.cs 2,02 ———— -6-----

Pasture = 0émm——ee e e em—— T b mge 0.00

lineral iixture ho# .85 ot .85 301 .6l 20% U3

Salt go™ .60 Yo .90 &0 .20 yott 40

TOTAL 115.41 117.55 145,05 88.52

Av, /hd, 11,54 11,76 14,50 11,06

Summer (190 days)

Pasture 6 mo.  90.00 6 mo.  90.00 6 mo. 90.00 6 mo. 72.00
Av./hd. i ; 9.00 9,00 9,00 9.00
Fattening (186 days :

Ground Coes 1u,gouf 421,91 13,715# 390.88 1u,281i 407.01 9, 9507 283,58
Ground Barle 14,085F  373.25 12,99 34,39 13,5707 359.60 9,4 251,59

Chopped Cane 10,14 T 78.30 10.39 g 77.92 9.61 T 72.09 8, ug % 63.60

Soy Bean Oil Meal 1,370F 78,78 1,362F 78,34 acf 527 LosF 60.36

Alfalfa Hoy @  emmemem | asseee ceee—- e 1.84 T 46,00

Pish DEL - i i T e 2,268¢.Ce  Toll — mmemem ? -

Mineral Uixture 70 1.9 1007 2,33 gof  1.70 gf 170

Salt 50" .50 100f 1,00 90" .90 70 .70

TOTAL 954, 33 901.47 939.77 661.83_,

Av, /hd 95,143 90,15 93,98 89,151/

GRAND TOTAL ; 1159, 74 1109, 32 1174%.92 822,35

Av. /hd 115,97 110,93 117,49 112,08

1/ Steer muaber 40 (Lot IV) died 24 March 1947.

Feed cost/unit 1945-6  1946-7 1945-8 19U5-7 19457
Chopped Cane(Ton) § 7.50 § 7.50 Fish 0il (Lv.) ¢ .54  1.62  Pasture (Mo.)  $1.50
Alfalfa Hay (Ton) 25.00 25.00 Mineral Mixture (Cwt) 2.13 2.13 G.Coes (Cwt) 2_85E
SBQOL (Cwt) S¢l5 Be 15 Salt (Cwt) 1,00 1,00 G.Barlev(Cwt) 2 6F b




TABLE 4, BLOOD SERUM CAROTENE - (1946-7)
Megme /100 ml.
Steer ‘
Lot No.  1/9 3/6  s5/6 1/12 9/11 11/12  1/8  3/5 /14
I 4 67.0 46,1 23.0 697.5 315.0 213.0 20.1 49,5 51,0
6 86,3 24,0 240 847.5 Lo2.5 25,0 22,2 ug, 0k 33.0
16 70,2 55.2 19,5 790.0 432,5 3180 240 69,08 2,0
ok 50,1 19,7 24,5 787.5 L407.5 264.0 21,0 UL&.9 19.5
43 66,6 15,8 21,5 905.0 U07.5 261,0 21.0 60.0 21.0
25 79.8 35,0 20,0 605.0 282.5 237.0 16.8 54,0 21.0
26 EZ'S 37.4 29,0 682.5 M430,0 3240 450 F7.0 42,0
2 2,9 42,7 30.5 682.5 U430,0 300.0 21,0 63.0 30.0
5 63.6 23.0 30.0 892,5 370.0 =204,0 27,0 Ul.7 18.0
36 914 20.2 3.2 867.5 7.5 360.0 39.0 60.0 31.5
IZ 988 73.10.33.4 28,0 72,5 . BUa.5 Bmo T.5 M4 9.0
10 BBu8. weew. 18,5 B17.5 | 332,85 SN0 0.0 | sees e
11 e=—e 15,8 18,5 662.5 357.5 276.0 37.5 39.9 34.5
L4 100.8 21.6 24.0 980.0 L22.5 369,0 37.5 1.0 24,0
123 89.7 27.6 29.5 915.0 k22,5 339,0 31.2 8.9 30.0
122  HBeb === 17.5 610.0 392.5 234,0 0.0 U89 31.5
28 e 38,6 17.0 782,5 395.0 315.0 42,0 51.0 33.0
29 46,4 15,6 18,5 682.5 302.5 276.0 24,0 36,6 21.0
35 56,3 18.2 20.0 847.5 67.5 351.0 0.0 36.6 16.5
39 64.3 29.3 38,5 832.5 35.0 246.,0 37.5 48,9 34,5
111 7 150,1 106.0 98,8 967.5 400.0 312.0 50.1 100.8 Uu5.0
8 109.4 Lo.,3 48,5 547.5 307.5 204.0 63.0 60.0 67.5
93 5¢0 ~ B4.3 T79.0 TH42.5 377.5 339.0 20,4 78.0 57.0
2 14,0 91.9 92,5 520.0 345,0 237.0 =20.4 U48.0 70.5
20 102,7 94.8 79.5 575.0 =242.5 228,0 18'5 78.0 55.5
21 136.0 85.9 83.5 727.5 350.0 282.0 24,0 67.8 69.0
96 128.6 80.6 62.5 755.0 345,0 273.0 27.0 99.0 £9.0
31 126,5 111.6 100.2 817.5 397.5 276.0 42.0 52,8 55.5
33 122, 2.8 87.5 692.5 85.0 258.,0 8.6 78.0 T72.0
90 136.3 64,8 116.2 9R2,5 175 v 3810 82,2 . B2.8 85,5
Iv 1 1442 - 356,0 682.5 330.0 300.0 186 49,5 63.0
9 128,7 26.4 565.0 625,0 35.0 246,0 24,6 66.0 KT.0
12 204,5 19.0 587.5 &72.5 7.5 363.0 27.0 69.0 117.0
17 96,3 19.2 520,0 ===== 397.5 288,0 41,1 5.1 54,0
2k 43,2 19,2 337.5 375.0 265,0 156.0 30,0 5.0 54,0
30 60.9 16.6 352.5 462,5 272,5 177.0 U48.9 30.0 39.0
698 38,6 20.6 367.5 555.0 300.0 252.0 33.0 37.5 33.0
4o s4g  2U,5 352,5 6050 262.5 213.0 50,4 34,1 Died




TABLE 5. BLOCD SERUM VITAMIN A - (1946-7)
1.U./100 ml,

Steer '
Wob . Mo, 1/g . _Bj6 .5f6 7/12 . .9/11 11Jai2 g 3/5 Sk
I 4 96,3 253,8 116.2 270.5 248,2 28l.5 182,0 206.6 1497
& 98,7 ==——- 104.0 346.6 284,0 229,2 195,8 175.4 150.4

16 116.7 80.6 94.2 266.8 217.0 249,5 —--- 127,2 1lg.1
o 117.1 112.6 91.2 482,2 235.6 280.5 102.7 153.5 156.
3 657 95.5 66,8 213.6 252.7 263.0° 174.5 150.9 13L.
25 105.7 114,5 92,5 221,8 247.0 377.3 151.3 181,1 110.
26 141,6 138.9 94,5 3F0U.E 294,2 HREE  cmmbm sowere 146
32 136.,5 82.6 86.0 212,2 235,8 238.0 135.8 186.2 166.5
45 86,7 95.8 91.8 U30.2 250.3 239.7 173.0 126.6 123.9
36 139.3 8l.6 94.8 Uik, 7 233.1 3ok.2 13h.1 172.4 1179

=

II 962 106,8 187.4 5.0 262,4 239,5 190.8 ==---= 191.3 195.0
0.8 301,60 272,50 296,90 Sesre it ——
4.5 395.7 237.9 277.5 134.7 191.6 156.9
9.8 356.8 237,2 221,04 177.8 2140 169.2
7.5 319.0 262,0 268.5 85.9 1464 1kK1.5
2.0 251.1 239.,1 191,2 e==-=- 181.7 201.9
0.2 273.8 210.6 207.3 127.9 149.4 139.5
29 893 232.6 106.2 283.5 197.0 205.5 145.1 163.7 1629
35 784 193.0 96.8 360.5 203,9 3385 ewem— 175.1 183,0
39 90.9 189.4 107.0 331.2 257.4 280.2 134.7 153.6 185.4

fiz 7 109.0 172,8 117.0 95.9 267.5 4154 206.5 237.5 188.1
g 104,1 1144 131.0 292,1 249,9 227.1 203.4 122.1 206;9

93 110,2 138,2 147,0 257.6 252,3 239,9 w==—= 200.0 182,
92 151.0 292,0 110s2 ====—= 203,8 214,88 =——=== 182,6 122,7
20 98,2 257.7 123,8 =——e- 184,2 217.,2 ===== 200.0 155,1
21 89,1 277e2 122,8 w==== 230,7 305,3 === 223.,9 1lg. 38
96 Tl.4 226,9 122,8 =m=——— 222,6 189,2 173.2 185,9 123,73
91 749 243,5 137.2 ==—— 254,9 328.9 140,8 145.5 201.8
33 86.3 200,5 152,2 === 218,2 253,0 168,0 207.2 147.4
90 95,2 2U3,8 107.5 =——— 263.2 218.5 =mw—e 174.2 161.1
v 1 105,1 ==—= 226,2 ---—- 294,1 24g.2 97,5 160.4 70.9
9 91,0 ===== 153,5 ==--- 234,2 231.9 94,5 208.,1 118.2
12 178,5 8543 192,5 w==e—— 252,7 317,8 184,2 202,0 223.2
17 722 35,9 142,5 e=m—— 2664 387,6 ————= 164,0 166.2
2k 72,0 Tl.5 125.8 ~—== 223,0 238,5 141.0 161.6 184.2
30 v 598 59.9 160,6 166.1 258,2 192,59 wwee~ 122.1 ' £1.6
698 5642 80,1 159.2  9E.1 2Ue.T 362,82 weee- 185.0 129,0}
50 1142 95,7 163.0 1214 2235 329,10 172,5 21T.M4 v




TABIE 6. BLOCD SERUM CALCIUM - (1946-7)
Mgas/100 ml,
Steer

Lot No. 1/9  3/6. s5/6 7l 8/1a a3fiz e 3fs &L
I In 8,21 ———- 7.10 7.85 6.85 9.25 9,81 7,40 . 7.°4
6 6.84 7.84 7.10 6,70 6.70 9.65 8&.35 7.55 10.u4g

16 7.38" T.64 7.01 7.15 6.85 9.25 8.68 &,10 10.76

au 7,26 6,93 7.06 7,20 6.70 9.85 9.08 9.30 9.68

3 7,02 7.32 7.39 7.90 6.50 9.80 7.94% 8.80 9,53

25 6.96 7.64 6.41 6,50 7.15 8,60 7.64 8.90 13,72
26 To94 7,32 /7,36 8,15 675 9465 8i86 swme.. 10,0k

32 10.82 7.56 6.94% 7,50 6.60 9.25 896 8.4 10,32

45 T+75 811 7,58 7.25 T7.35 11.10 7.04 7.40 &.86

36 ——— == T34 7,20 7.10 9.25 7.02 9.05 9,72

II 962 9.94 6,48 6.81 6,85 8,30 9.85 7.62 8,10 10.38
10 HeBb i 6,51 7,50 Bi00  UTF T U] e oo

1l e 6,60 6.61 6,70 7.50 10,10 .35 7.45 13.09

Ly 9.40 6.30 6.75 7.25 7.10 9.35 7.47 8,15 9,58
123 —— 6,62 6,42 7.50 7.50 6.60 T.70 7.85 9.54

122 S -1 p— u.sg 8.00 6.65 8,95 === 7,70 13,98

28 ————— G, U6 6.9% 7.80 7.35 9.85 8,12 8,15 11.90

29 e 6.38 6,92 7.20 7. 10.60 7.64% 8,45 10.02

35 5.99 6.33 6,95 7.90 7.00 9.10 8,25 8,00 10,4

39 6.62 7. 0,68 7.20 6,30 8,95 8.52 7.75 13.8U

111 7 790 6.73 5.11 7.95 7.20 9.75 9.00 8.10 1061
8 7.90 6.86 5.40 8,20 7.35 8,60 8,08 Z.25 15,74

93 1:57 6479 5.83 7.75 8.20 9,10 7.32 £.20. 11.9%

92 839 5.5l 6,31 8,30 7.25 8,60 =—=- 8.30 10,87

20 821 5.99 6.74 7.70 7.60 850 7.12° 7.50 10.29

21 8.06 6.26 6.63 Te25 8420 9,15 w27 T.85. 11,48

96 6.69 5.98 7.04 7.35 £,00 &.90 &.10 &,25 11,00

91 €21 6,96 7.22 7.60 6,80 9,85 7.60 8,30 10.u4g

33 TeBl == 7,65 7.45 6€.65 9.00 &,50 8,25 12,63

90 7.6 5.65 7.10 8,10 7.10 9,50 5.53 8,55 12,82

Iv 1 T4 == 7.12 8.65 7.35 £&.50 6.9% 7.95 10.30
G 7«75 6.30 7.28 7.95 8.38 865 6479 === 11,04

12 7.60 5.80 7.42 7.60 7. 8,80 7«34 7.70 12,26

17 7.96 6438 T.40 ——— 6,75 8.15 8.05 7.40 13,54

2l ——— 6,76 6.84 7,40 6,80 11.40 6.99 7.45 8.96

30 790 6.30 7.53 8.65 7+20 7470 ==  £.30 11.h8

698 7.54% 6,40 7.06 845 7.75 7.75 7.02 8,55 12.08

Lo 7,69 5.83 8,08 8.10 7.45 8U40 7.17 7.85




TABLE 7. BLOOD SERUM PHOSPHORUS - (1946-7)
Mgms /100 ml,

Steer
Lot Mo, M9 . 3J6 . 5/6 T/i2 o/l A1z A& 3/s 5[k
I 4 15.8% 16,65 10.40 5.15 4,20 2,96 9.60 8.75 G.35
6 16,36 15,40 10,18 3,95 5.65 3.58 7.35 8.15 10.90
16 19.24 '18,95 8,05 4,90 6.05 L,04 7.35 7.80 10.60
94 16,80 14.75 9.26 4,80 6,05 2.4 7.50 7'38 9+65
I3 15,76 1445 11.86 3.85 5.50 2,40 7T.15 6, 9,80
25 17.56 19,20 11,50 4,45 L,20 2,98 8,35 7,40 11,10
26  15.72 16,40 11,80 3.65 5.00 3,60 7,80 === &.80
EZ 16.56 16.15 10,04 3,90 5.4 3.70 84 7.90 9.20
5 13,04 17,15 12,60  4.35 5.95 4,20 8.60 8.75 10.75
36 19,40 16,55 12,08 4,50 6.85 4,16 9,35 8,25 11.10
II 962 15.84 17,00 10.68 4,00 5.55 3.62 6.15 800 9,35
10 18,08 w==== 10,26 5.45 6,20 3,62 5,90 =——= ————
1l ===— 16,85 11.94 L4.L0 5,65 3.60 9.75 7.80 10.90
b 16.24 13,05 11,30 .40 5.30 3.12 6,05 8.00 10,75
123 =——— 18,30 11,66 L4.00 6.65 3.88 8,85 7.30 11,10
122 16,08 ———-- 10,43 3,95 4,80 3.62 8&.75 7'58 14,50
28 18,72 17,40 11.62 3,90 3.8 3.02 8,25 &, 9.80
29 16,24 19,70 11.16 g.oo 6.50 3,40 7.90 8.40 9,65
35 15.48 18,40 11,02 k.20 4,05 3,04 7.90 7.90 11,40
39 19.60 16.15 12,00 .35 6,05 3.84% 8,70 9.10 12,05
III 7 13.35 19.85 9,06 3.95 5.45 3,20 7.50 7.4 9.35
g ' 15, 20,30 12,18 3,95 5.05 2,90 7.80 &.00 10.75
93 16,08 15,50 12,22 4,50 6.55 3.94 5.85 7.80 10.90
92 17.04 15.30 9.17 3.85 3.55 3.EM 7.65 8.50 15,20
20 16,48 20,90 10,71 4.80 L,g0 2.h2 .25 8,75 13.15
21 15,48 ~——= 9,84 L,50 5,30 2.30 8,25 8,15 5,80
96. 17.84 17.45 11,55 3.90 5.95 3.50 8,20 7.65 11.10
91 17.12 18,45 12,18 4,35 5,20 L.76 8,00 7.05 8.00
33 16,96 ===—= 10,64 3,90 5,85 ==—= 8,00 7.90 9.65
9% 16.40 18,40 10,54 4,00 6.20 2,06 9,00 7.30 9.95
Iv 1 === ——— 10.54% 4,20 4,70 2.66 7.25 8,40 9,20
9 16,48 17.05 9.24 3.65 6.25 3.24 6,95 7.80 11.10
12 1h.24 16,70 9.00 3.35 5.00 2.90 9.35 7.65 .80
17 16,04 15,85 9.45 —— 5,65 3.24 6,90 5.85 6.25
24 14,00 20,50 11,02 4,70 5.30 3.80 5.55 9,00 7.85
30 16.24 19.05 9.24 L4, 10 L.85 3.86 9.285 8.50 6,35
698 15,12 19,20 9.24% 3.75 5.15 2.72 9,00 8.38 7.20
4o 13,48 14,95 10,60 4,30 4.75 3.90 9.85 8, —




TABLE 8, LIVER CAROTENE, VITAMIN A, AND CONDITION
(20 May 1947)
Steer Carotene Vitamin A
Lot - No, (mcgms. /gram) (1.U./szram) Liver Condition
I )N 1.350 4,365 CK.
6 1,125 He 665 oK.
16 1,150 6.005 Abscess = Condemned
9k 0.725 L. 645 Telang - Condemned
43 1,100 9+ 650 OK.
25 0.825 6.855 Abscess - Condemned
26 1.275 7.700 OK.
32 0,900 7.295 OK.
L5 1,200 4, 860 Abscess*~ Condemned
36 1,200 2.135 0K,
II 962 1.350 84340 OK.
10 0.825 9625 CK.
11 1,125 9. 295 OK.
Ll 1,050 9.230 OK.
12 0.700 9.630 OK.
12 0.775 8. 72 Saw dust~ Condemned
28 0,750 2. 860 CK.
29 0. 700 11.310 oK.
35 0.875 11.360 K.
39 ¢ 0,950 16,045 OK.
iz 7 1.885 11,825 OK.
g 1,600 11,205 0K,
93 1.225 13,700 OK.
92 1.150 6. 6&0 OK.
20 1,300 6.770 OK.
21 2.000 2. 800 OK.
96 2,025 11,665 OK.
91 1.350 19,645 OK.
33 1.650 8. 78 0K.
9 1.5%0 28.900 OK.
Iv 1 1.950 5e 595 OK.
9 1,700 9.015 CK.
12 2,100 23.955 OK.
17 1,100 10.155 OK.
ol 1.950 5¢170 OK.
30 0.950 9.550 CK.
698 1,150 13.230 OK.
* Scar tissue from 0ld sbscess.
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TABLE 9, FEED AVALYSIS (19u45-7)
Date Master Percent Lbs, Protein Mcgms Carotene
Iype of Feed Samvnle Number Dry Matter Per 1b.D.M. Per 1b.D.M,
[JChopped Cane 12/21£h5 1066 87.76 .0726 3,206
2/6/46 1104 88.22 .0557 2,161
3/6/u46 1182 89.26 0602 1,981
4/3/46 1202 79.04 0668 1,843
5/7/46 1252 83,51 L0548 1,491
11/14/46 1352 35.25 .0562 2,755
12/12/45 136 58,2 .0783 9,128
12/23/46 1364 Uig.95 .07k40 11,222
1/8/47 1379 65.78 .079 L,968
2/5/47 . 1396 79.28 .0765 2,170
3/5/47 157 80.L6 .0716 3, 530
h/2/u7 1500 88,66 .0828 4 788
L/30/47 1532 9k, 68 .0562 586
5/14/47 1558 93.52 .0759 4,077
Alfalfe Hey 12/21/45 1062 89.90 .1339 36,859
12/22/45 1065 86. 24 1176 13,108
3/6/ﬁ6 1183 92.81 1496 21,041
4/3/465 1201 g4, 2k <1371 14, 628
5/7/46 1253 87.35 .112 10, 850
11/14/46 1354 %2,26 .14g 17,461
12/12/46 1362 88.68 .1388 12,41k
12/23/46 (1365 89.93 1799 13,357
1/8fh7 1380 20,12 .1862 11,508
2/5/u7 1397 88, 54 .1842 12, 346
3/5/47 1456 90.08 .1840 9,173
4/2/47 1501 91,74 .1888 9,972
4/30/47 1533 88,22 204l 12,178
5/14/47 1559 87.62 .1908 11,604
Range Grass 12/22/&5 1061 90.52 .0380 517
2/6/46° 1106 80,16 0384 0
4/3/u6 120 88, 64 .0553 5,327
5/7/46 125 88,40 .0837 29,247
5LT/46 - 1285 79.15 .0753 29,815
7/12/46 1348 90. 79 -0€70 35,975
9f11/4% 1350 90.68 1221 Lo &31
11/14/46 1355 90,46 . 050k 71,958
D.M, = Dry Matter
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Date
Type of Feed Sample

TABLE 9.

" L -
uasver

(CONTINUED) FEED ANALYSIS (1c45-7)

Number Dry

Percent

Protein
Matter Per 1b.D.M.

-’
- s

Megms Carotene
PeI‘ 1”‘2‘0 Do:‘.-

C. Seed lleal 12/21/L45 1066 53.32 . 4305 0
Soy Bean leal 2/6/46 1107 91,4k L4789 0
3/6/46 1181 93,04 ; 466
u/;/uﬁ 120k 90. 83 Rt 0
5/7/46 1251 89. 76 L4740 0
C. Seed Meal 11/14/46 1371 91,21 3881 93
Soy Bean Leal2/12/U6 1357 90. 56 +4330 193
1/8/47 1374 89,84 4521 0
2/5/47 1591 89.37 475k 0
7/&'L7 1478 91.19 L4526 0
h’"’L7 1496 88.77 ﬁ 0
4/30/47 1529 89.64 4J5a 0
Barley 12/12/46 1359 87.2 .1170 128
1/8/L7 1;75 87.38 .1103 0
2/5/47 1393 87.22 1124 0
3/5/47 1479 87.55 .1210 308
h/2/uy 1407 84,06 .1285 L2g
4/33’“7 1530 87.08 «1137 0
Sorghum 12/12/u6 1358 86.55 .1145 163
(Grain) 1/8/47 1376 86.52 .1165 0
2/5/47 1392 86,54 .1017 0
345}47 1480 86,50 ,1091 0
4 g/u7 1498 86.90 +1096 0
L/so0/47 1531 87.25 .0931 0
Fish Liver 1d/14’45 Vitemin A - 11,550 I.U. per gram
0il 1 18’L6 " 10,200 I.U. " "
c,22{40 " 10,600 1.U. ¢
13 4‘0 i 29'050 2. " "
l“w lu,r’ ] 26’000 I.gs ]
_/lb/)'fj " 31,000 I.U., " i
D.M. - Dry Matter
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TABLE 102, TOTAL FEED CONSUMPTION - WINTERING PERIOD (1945-6)
Chopped Protein Alfalfa Vitamin Mineral
Cane Supplement Hay A 0i1 Salt Mixture

Lot Dates Lbs. Lbs. Lbs. mil, Lbs. Lbs.
I 12/12-1/9 (410%.80)* 210.00 10.00 20.00
1/ 9-2/6 U4700.00 210,00 @ =mmem m——e—— 10,00 ==—em
2/ 6-3/6 3985,00 210,00 ——— ——— ——eee 10,00
3/ 6=4/3 3120,00 210.00 ——— m——— 10.20 10.00
4/ 3-5/7 3775.00 258.75 10.00  20.00
TOTAL 196084.30 1098.75 - 40,00 60.00
Av, jna. [day 13.48 0.75  ===—- —---= 0,03  0.04
II 12/12-1/9 (4099.20)* 210.00 ——— 420 10.00 20.00
1/ 9-2/6 L4700.00 210,00 —— 420 10.00 10.00
2/ 6=3/6 3985.,00 210,00 « =—=—- 420  e——ee=' 20,00
/ 6=4/3 3114,00 210,00 @~ ==-—- 420 10.00 20,00
4/ 3-5/7 3800.00 262,50 — 210 10,00 20,00
TOTAL 19698,20 1102.50 ——— 1890 40,00 90,00
Av. /hd. [day 13.49 0.75  ====m 1.30 0.03 0.06
III 12/12-1/9 (2660.00)* 210,00 1540, 00 =——-- 10,00 20.00
1/ 9-2/6 4212.50 142,50 540,00  ====- 10,00 10,00
2/ 6-3/6 3495.00 140,00 490,00 —— ——— 10.00
3/ 6=4/3 314,00 140,00 490,00 -—=-- 10,00 30,00
4/ 3-5/7 4121.,50 172.50 603, 75 10,00
TOTAL 17634,00 895,00 3663. 75 ———-- 30,00 80.00
Av, [hd. [day 12,08 0.55 2.51 —— 0.02 0.05
IV 12/12=1/9 em—ee- 198.00 10.00 20,00
1/ 9=2/6 =—m——— 168,00 10,00
2] 6+3/6 —mm——- 168,00 10,00 10.00

3/ 6=U/3 e 168,00

4) 3=5/7 === __207.00
0 S —— 879.00 e —— 20,00 H0.00
Av. /nd. [day = —em——- 0.75 ———— ———— 0.02 0,03

* Assumed from cane consumption records of wintering heifers 1946-7,
by the formula:

Cane Coansumption of Heifers

Weight of Heifers

X Weight of Steers




TABLE 10b, TOTAL FEED CONSUMPTION - FATTENING (1946-7)

Ground Ground Protein Chopped Chopped Vitamin lineral
Coes Barley pplement Cane Alfalfs A 0il Salt Mixture

Lot Dates Lbs,. Lbs,. Lbs. Lbs. Hay-Lbs. ml., Lbs. Lbs.
I 11/13-12/11 263.75 268,75 192,50 7,010.00 —— —— 20.00 20,00
12/11- 1/8 1,707.50 1,707.50 210.00 4,185.00 —— e 10.00 —

1/ & 2’5 2,225,00 2,225,00 206.25 2,062,52  =———- ——— 10.00 10.00

2/ 5 3/5 2,68%,00 2,684.00 210.00 2,100.00 ——— —— 10.00 20.00

3/ B +/2 2,852.00 2,852,00 210,00 2,100,000  ==——— 0 e 10.00 10,00

4/ 2= 5/17 5.072.00 4 3Lg,00 341,25 B,812.50  ~maem - 10,00

TOTAL 4,804,75 1L4,085.75 1,370.00 20,870.00 = ssm=== = emma= 50,00 70.00
Av. /hd. [dey 7.96 7.56 Oe TH 11,22 | ssias - sesea 0.03 0.04

II 11/13-12/11 263.75 268.75 192,50 7,010,00 —— 1,620 20,00 20,00
12/11- 1/8 1,667.50 1,667.50 206.25 4 147,50 @ esses 370 20.00 —

1/ 8- 9/5 2,17).ao 2,173.50 202,50 2,025,00 —— 70 10,00 10.00

2/ 5~ 3/5 2,666.00 2,666,00 210,00 2,100.00 ———— 6U 20,00 30,00

3/ 5 U2 ,J7) 50 2,872.50 210.00 2,100.00 ————— 56 10,00 30,00

b/ o= 5/17 5,015.00 4. 348,00 341,25 3,412,50 — 88 20,00 10,00

TCWAL 13,715.25 12,996.25 1,362, 50 20,795.00 — 2,268 100,00 100,00

Av, /hd. /day - 6.99 0.73 11,18 e 1.22 0,05 0.05




TABLE 10b. (CONTINUED) TOTAL FEED CONSUMPTION - FATTENING (1946-7)
Ground Ground Protein Chopped Chopped Vitamin Mineral
Coes Barley Supplement Cane Alfalfa A O0Qil Salt ixture
Lot Dates Los. Lbs, Lbs. Lbs., Hay-Lbs, ml. Lbs. Lbs.
111 11,13-12/11 263,75 268.75 127,50 6‘h7o 00 540.00 —— 20.00 20,00
12/11- 1/8 1,707.50 1,707.50 140,00 ,625,00 560,00 —— 10,00  ==——-
1, B 2/5 2y212,80 - 2,212,80 137.50 1,512,50 55000 ==e== 10,00 10,0

2/ B 3/5. 2,486.50 2,486,550 140,00 2,100,00 560,00 _— 20,00 ??.CO

3, 5 /2 2,732,50 2,732.50 140,00 2,100,00 560,00 —— 10,00 20,00

4/ 2- 5/17 4,878,50 4,162.50 227,50 3,412,750 910,00 - smeme 20.00 10,00

TOTAL 14,281,25 13,570.25 912,50 19,220.00  3,680.00 ———— 90.00 80,00

Av. /hd. [day 7.68 T30 0.49 10.33 1.9¢ — 0.05 0.04

IV 11/13-12/1 211,00 215,00 154,00 B, 6U8,00  eame. ———— 20,00 20,00
12/11- 1’8 1,067.00 1,067.00 168,00 2,550.00 — ——— 10.00 ———

1/ 8 9,5 1,593.00 1,593.00 168,00 15680,00 - et 10,00 20,00

2/ 5 3/ 5  1,928.,00 1,928,00 163,00 2,128,00 = w—aw —— 10,00 20,00

3/ 5 4f2  1,921.50 1,921.50 155,92 1,971.25 —— ——— 10,00 10,00

b/ o "17 3,229.50  2,769.50 235, 80 2,992, 50 e 10,00 10400

TOTAL 9,950.,00  9,494,00 1,049,72 16,969.75 ———— e 70.00 80,00

Av. [hd. [day 69k 6.62 0,80 11,83 =e=ee cmeea 0.05 0.06




i 7

NWative Pasture (actual quantities unlmown).

TABLE 1la. TOTAL DRY MATTER, PROTEIN, AND CAROTENE INTAKE
WINTERING PERIOD (1945-6)
Total D.M. Total Pro- Total Caro- .- Petal
Intalke Av./hd/day tein Inteke Av,/hd/dey tens-Intake Av./hd/day Vit. A Av, /hd/day
Lot Dates Lbs, Lbs. Lbs. Lbs. Mcgns., Mcgms., L.U. IoUs
I 12/1 °-1/9 2,496 8.91 2344 0.837 6,189,304 22,105 —— m———
1/ 9~ 9/5 3,291 11.75 285.5 1,020 8,323,084 29,725 it ciimen —
2/ 6-3/6 2,959 10.57 25340 0.904 5,771,517 20,613 mm—mem e
/ 6=4/3 2,818 10,06 257. 4 0.919 5:063,969 18,086 @ w=siss  eeeea
4/ 3=5/7 3,302 9,71 296, 1 0.872 5,114,356 15 042 e I .
TOTAL 14,866 10.18 1,366, 7 0.909 0 NEZI0 - 20,805 1. A S
II 19/12-1/, 2,u77 8.85 233.2 0.833 6,138,308 21,923 4,410,000 15,750
1/ 9-2’6 3,224 11,51 28l.2 1 004 s,lus,zag 29,083 4,410,000 15,750
2] 6=3/6 2,872 10.26 247.9 0. 885 5,591,3 9, 854 4,410,000 15,750
3/ 6-u/3 2,813 10,05 257.1 0.918 5,02&,&09 18 051 u ulo 000 15,750
L 3-5/7 3,326 9.78 239,1 0. 850 5,149,363 15,005 422’500 12.507
TOTAL 14,712 10,08 1,318.5 0.903 30,076,676 20,600 21,892,500 14,995
[II 12/12-1/9 2,306 g.24 301.5 1,077 2l 288,634 86,754 ———— —
1/ 9-2/6 3,266 11.66 29843 1.065 21,361,944 72,721 e ce——
2/ 6-3/6 2.839 10,14 25643 0,915 17,677,987 63,136 —————- -
3/ 6—u'« 3,233 11.55 294,3 1.051 13,251,227 47,326 i e
u/ Lz, 4,054 11,92 Lo, 1,016 12,500,482 36,781 = ecwmes  aecia W,
TOTAL 15,698 10.75 1,495,8 1.025 89,145,214 61,058 ————— ———
Iv 12/12-.-




TABLE 11b. TOTAL DRY MATTER, PROTEIN, AND CAROTENE INTAKE
FATTENING PERIOD (1546-7)

Total D.l. Total Pro- Totel Caro- Total
Intake Av./hd/dey tein Intake Av./hd/day tene Intake Av./hd/day Vit. A Av./hd/dsy
Lot Dates Lbs. Lbs. Lbs. Lbs. Mcgms. Meams, I I.U,
I 11/1312/i1 3,91% 13,98 381l.96 1,364 30,004,597 107,159
12/11— 1/ 8 5,500 19,64 603, 24 2.154 21,787,194 77,811 ————— ———
1/ & 2/ 5 5,551 19. 82 638.94 2,281 5,754,661 20,552 e —
2/ 5 3/ 5 6,537 23435 743,28 2,655 5,434,730 19,410
3’ 5= L/ 2 6 1885 2l 59 797.45 2.8&@ 8,111,727 28,970
u - 5/17 11,628 25.27 1,260.17 2. 740 14,531,181 31,589 ————— ——
TCTAA 40,015 21.51 4, 425,04 2.379 85,624,050 46,034 ———— m————
II 11,1;-12/11 3,914 13,98 381.96 1.364 30,004,597 107,159 43,740,000 156,214
12,11- 1/ 8 5,410 19,32 H93. 73 2.120 21,586,913 77,096 9,990,000 35,679
1/ 8= 2, 55,431 19.40 6ak, gl 2.232 5,651,008 20,182 1,890,000 6,750
2/ 5= 3/ 5 6,507 23,24 739.87 2,642 5,432,420 19,402 1,728,000 6,171
3/ 5 L/ 2 5,,20 24,71 801,55 2.863 8,118,369 28,994 1,512,000 5,400
L/ 2- lei'll 62g 27,27 1,260,17 2. 740 14,531,141 31,589 2,376,000 5,165
TOTAL 39,810 21,40 b,ho2,22 2.367 85,324,443 145,873 59,097,000 31,773




TABLE 11b., (CONTINUED) TOTAL DRY MATTER, PROTEIN, AND CAROTENE INTAKE
FATTENING PERIOD (1946~7)

Total D.M. Total Pro=- Total Caro- Total ,
Inteke  Av./hd/day tein Intake Av./hd/day tene Intzke Av./hd/day Vit. A Av./hd/day
|Lot Dates Lbs, Lbs. Lbs. Lbs. Mcams. Mcems, I.U, I.U.
% 11/15-12/11 4,065 14,52 Lok, 34 1. 444 34,567,260 123,054 ——— —
12/11= 1/ 8 5,612 20,04 634, gl 2.268 25,111,620 89,684 :
1/ & 2/ 5 5532 19.76 662,51 24366 9,776,853 34,917 m———— e
2/ 5= 3/ 5 6,630 23.68 766.67 2.738 10,788,242 38,529 -
3/ 5= U4 2 7,124 25,44 839+ 89 2,999 12,946,377  U6,237 B
4/ 2= 5/17 10,010 21,76 1,340,33 2,914 23,989,786  B2,152  mm=ma= ———
TOTAL 40,973 22,03 L,648,72 2.499 117,210,138 63,016 ~ —=m—ea ———
Iv 11/13-12/11 3,150 14,06 307,04 1.372 2u,171, 703 107,909 ——— ————
12/11- 1/ g 3,43l 15,33 389.12 1.73 _,.207,60 59,321 mmmme- e
1/ & 2/ 5 k4,1l 18,49 U77.64 2.132 687,419 20,926 —— e
2/ 5= 3/ 5 5,208 23.25 578410 2,581 5,&02,550 19,295 i ——
3/ 5= W/ 2 5,122 2L, 05 579.27 2.720 7,374,834 34, 02a -----------
4/ 2= 5/17 8,211 25459 870422 2,703 12,617,266 39,184
TOTAL 5 236 20439 3,201, 39 2,232 67,541,668 47,100 - -




VARIANCE ANVALYSIS - TOTAL WINTER GAINS

(19457

Variance Degrees of Sum of Meen Cbserved
Due to: Freedom Sguares Squeres b
|ITotals 35 27,020,14
Between treatments 3 11,369.16 3,789.72 T T92%*
Within treatments 32 15,650.98
Between Qutcome groups 8 3,977.96 Lg7.24 1,022
Within Cutcome groups Pl 11,673.02 486,38

TABLE 12b.

VARIANCE ANALYSIS -~ TOTAL SUMMER GAINS

(194€)

Varisnce Degrees of Sum of Mean Observed
Bue to: Freedom Sguares Squares F
Totals 35 22,049.08
Between treatments 3 5,041.70 1,671.56 3e LTO%*
Within trestments 32 17,034,38
Between Cutcome groups 8 4 U173, 28 551, 66 1.049
Within Outcome groups 24 12,621,10 525, 88




(1946-7)

VARIANCE AVALYSIS - TOTAL FATTENING GAINS

Within Cut

Between Qutcome groups

come groups

3

2

o o -~

19,901.69
dy e
136, 396,06
51,522.10
\ Aoy
84,873, 96

Variance Degrees of Sum of Mean Cbserved
1e to Freedom Sguares Sguares F
Totals 35 103,527.31
Between treatments 3 12,046,22 4,015,141 1,924
Within treatments 32 91,481.09
Between Outcome groups g 41,379.85 5,172,48 2, U7aww
Within Outcome groups 2k B0 1U1.Eﬂ 2,087.55
TABLE 12d. - VARIANCE ANALYSIS - TOTAL GAINS
(1945-7)
Variance Degrees of Sum of Mezn Cbserved
Pus tot Freedon Sguares Squares iy
Totals 35 156,297.75




TABLE 15. VARIANCE ANALYSIS - DRESSING PERCELT

I

(Mo 2 oL

(Mey 20, l/ 7)

Variance Degrees of Sum of Mean Observed
Bus pog oo Freedom Squares Sguares X

Wl

Ul

-
\C
o
n

Totals

Between treatments 3 71.93 2,64 1.060
Within treatments 32 71.69
Bctpeen Outcome groups & 11.98 l.go Less than
Within Qutcome groups o4 ik 2,49




TABLE 1lp. VARIANCE ANALYSIS - SERUM CAROCTENE

(Mey 6, 1946

Varisnce Degrees of Sum of Mean Qbserved
Bue Fop Freedom Sauares Souares -
Totals ; 35  993,6u48.56
Between treatments 3 915,405, 77 305,135.26 108,376**
Within treatments 32 88,242, 79
Between Qutcome groups g 20,670.11 2,583.76 Less thanl
Within Oytcome groups ou 67,572.68 2,815.53

TABLE 14b, VARIANCE ANALYSIS - SERUM CAROTENE
(Wov., 12, 1946)

Variance Degrees of Sum of Mean Observed
28 to: Freedom Squares Sgquares F
Totals 35 110,732.75
Between treatments 3 8,587, T4 2,862,58 Less thenl
Within treatments 32 102,145,01
Between Outcome groups g g,9u5,12 1,118,14
Within Outcome groups 2l 93,199.89 3,883.33
o — —— —— — — — =
TABLE 1le, VARIANCE ANALYSIS - SERUM CAROTENE
(Mey 14, 1947)
Variance Degrees of Sum of Mean Observed
tg; tos Freedom Squares = Sguares E
otals 3 16,695.96
Between treatments ' 3 9,403,37  3,134.46 12.110%*
Within treatments 31 1+292559
Between Qutcome groups g 2,539.60 317 .45 1.236
Within Outcome groups 23 B, 152499 258483




TABLE 15a. VARIANCE AVALYSIS - SERUM VITAMIN A
(May 6, 1946)

Variance Degrees of Sum of Mean Observed
Due to: Rk Freedom Squares __Squeres I
Totals ? ) 37+530.25
Between treatments 3 1,782.69 594,23 1.741
Within treatments 32 35,647.56
Between Cutcome groups g 27,554.27  3,4ul.28 10,089%*
Within Outcome groups 2l 8,193.29 341,39
W —

TABLE 15b. VARIANCE ANALYSIS - SERUM VITAMIN A
(Nov. 12, 1946)

Variance Degrees of Sum of Mean Observed
ue tod Freedom Squsres Sguares F
Motals 35 146, 654, 57
Between treatments 3 11,456,114  3,818,71 1,014
Within treatments 32 135,198, 43
Between Outcome groups 8 i ge7.11  5,603.38 1,488
Within Outcome groups 2k 90,371.32  3,765.47
—— ———

' TABLE 1R”c., VARIANCE ANALYSIS - SERUM VITAMIN A
(May 14, 19L46)

gfriance Degrees of  Sum of llean Observed
e tos Freedon Squares Sduares bj
Motals 34 40,107.20

Between treatments 3 6,817.60 2,272.53 3. h2cw*

Within treatments 31 33,289,60

Between Cutcome groups 18,
Within Outcome groups 23 15,

31,15 2,253.89  3.397%*
58,45 663,41




58

TABLE 16a. VARIANCE .A..’ALYSIS - SERUM CALCIUM
(J'-p. Js uh)
Variance Degrees of  Sum of Mean Qbserved
Bue to: Freedom Squares __ Scusres 7
Totals 29 5182
Betweob treatments 3 « 81 .270 Less then 1
Within treatments 6 31.01
Between Ouicome groups 8 051 1,18 Less than 1
Within Cutcome groups 18 21,50 1,194

TABLE 16b,

VARIANCE ANALYSIS - SERUM CALCIUM
(Mar. 6, 139L6)

ariance Degrees of Sum of Mean Observed
ue tos Freedom Souares Sguares ¥
Totals 29 12,50
Bebxse; trestments 3 7.90 2,633 13, 71l#*
ithin treatments 26 4,60
Between Oytcome groups g 1.14 J1l42 Legs than 1
Within OCutcome groups 18 3,46 .192

o
TABLE 16c. VARIANCE ANALYSIS - SERUM CALCIUM
(May 6, 194€)
Variance " Degrees of Sum of Mean Observed
e tos _Freedon Squares  Squares " 4
otals 35 14, 88
Between treatments 3 4,02 1.34%0 Fl,538%*
Within treatments 32 10,46
Between Cutcome groups g 9.83 1.170 45, 000**
Within Outcome groups 2 .63 0.026




{ig!_

TABLE 164,

VARIANCE ANALYSIS - SERUM CALCIUM
(July 12, 1946)

Variance Degrees of Sum of Mean Observed
|Due tod Freedom Spuares Sguares F
Totals 24 8.82
Between ftreatments 3 esld +926 L, g37ex
Within treatments 31 6+ 0l
Between Outcome groups g 1,67 « 209 1,100
Within Cutcome groups 23% 4,37 »196
TABLE 15e, VARIANCE AVALYSIS - SERUM CALCIUM
(Sept. 11, 1946)
Variance Degrees of Sym of ilean Observed
égie tog Freedom Sguares Sguares F
Totals 55 9.80
Between trestments 3 1.77 «590 5o QB0"*
Within treatments 32 8,03
Between Qutcome groups g B2l . 655 5, DL
Within Outcome groups 2L 275 .116
TABLE 16f. VARIANCE ANALYSIS - SERUM CALCIUM
(Wov. 12, 1946)
Varizance Degrees of Sum of Meen Observed
ue o3 Frecdonm Sguares S uares b )
Totals 35 °9. b2
Between treatments 3 3626 1,087 1.300
Within treatments 32 26,16
Between Cutcome groups 8 6.09 + 761 Less then 1
Within C,tcome groups 2y 20,07 «836




VARIANCE ANALYSIS -~ SERUL
(Jan. &, 1947)

CALCIUM

TABLE 16i.

Variance Degrees of  Sum of Mean Obsgerved
Due to3 Freedon Sguares Sgquares by
Totals %2 23,29
Between treatments 3 el 1, 807 3, OgLe
Within treatments 29 1787
Between Qutcome groups g 5, 60 « (00 1,198
Within Outcome groups el A2y H«M
=— Sm——
TABLE 1€h. VARIAPCE AVATLYSIS - SERUM CALCIUM
Variance Degrees of Sum pf Mean Observed
Pue tos Freedom Sguares Sauares F
Totals 32 T+81
Between treatments 3 .96 » 320 2,013
Within treatments 29 0 85
Between Outcome groups g 3451 439 24 TEL¥*
Within Outcome groups 21 36 54 159
»

VARIANCE ANALYSIS - SERUL CALCIUM

(Nazr .])Ls 19“7)

Veriznce Degrees of Sum of lean Observed
Pue to: Freedom Squares _ Squares F
Motals 3l 105,09

Between treatments 3 17.47 5,823 1,838
Within treastments i 87.62

Between Outcome groups 8 14,78 1,848 Less then 1

Within Qutcome groups 23 72,84 3,167




TABLE 17a. VARIANCE ANALYSIS - SERUM PHOSPHORUS
(Mzy 6, 19u46)
Variance Dezgrees of Sum of Mean Observed
Due t0: Freedon Sguares Sguares r
Totals 35 48,11
Between treatments 3 0.98 3330 2.362
Within treatments 22 S8¢l3
Between Outcome groups 8 4,34 0.540 Less then 1
Within Optcome groups s 3570 1.410
E —e—— e ——
TABLE 17b. VARIANCE ANALYSIS - SERUM PHOSPHORUS
(¥ov. 12, 1947)
arisnce Degrees of Sum of Mean Observed
e to3 Freedom Sguares Squares F
lotals 3l 12,96
Between treatments 3 .37 123 Less than 1
Within treatments 31 12459
Between Outcome groups 8 2¢12 .265 Less than 1
Within Oytcome groups 23 10,47 455

: -
TABLE 17c. VARIANCE AVALYSIS - SERUM PEOSPHORUS
(Mey 14, 1947)
Variance Degrees of Sum of Mean Observed
ue tos: Freedom Squares Squares r
[Potals 3 122,75
Between treatments % 41,59 13. 860 T+357
Within treatments 53 81,16
Between Outcome groups & 57+83 u.?ZS 2:510
Within Optcome groups 23 4z, %3 1,88l




TABLE 18,

VARIANCE ATALYSIS - LIVER CAROTENE

Between treatments
Within treatments

Between Outcome groups
Within O,tcome groups

o0

Veriance Degrees of Sum of Mean Observed
Bue to: Freedom Sguares Sguares F
Totals 71 11,54

5o i1 1.803 20, Lggwx
£el3

1.10 0,137 1.557
5403 0.088

3
&
E
}J

O
-

VARIANCE ANALYSIS - LIVER VITAMIN A

Between tregtments
Within trestments

Between Outcome groups
Within Outcome groups

ariance Degrees of Sum of Mean Observed
ge tos Preedo Squares Squares F
[otals 71 2,252,89

531.29 177.10 8. 863w
1,721.60

522,53 65,32 3. 260%
1,199.07 .19.98
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