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Alfalfa hay is generally regarded as one of the most desirable
and efficient roughages for use in lamb fattening rations, but it
is not produced extensively in Texas and is not generally available
for lamb feeding purposes in many areas. The grain sorghums are
extensively produced, ranking third among the important crops of
Texas, but feeding investigations of the Texas Station for many
years have indicated that lambs fed sorghum roughage in place of
alfalfa hay made considerably lower gains and did not finish as
well as those fed the alfalfa hay. Alfalfa contains much more
calcium than the sorghum. In order to ascertain whether the low
calcium content of the sorghum roughages is responsible for the
lower gains of fattening lambs fed these roughages, feeding experi-
ments were conducted for six years beginning in 1928-29, testing
the effect of calcium in the form of pulverized limestone or pulver-
ized oyster shell when used as an addition to chopped or ground
sorghum fodder or sorghum silage used as roughage in the fatten-
ing ration. The first test was conducted at Substation No. 7, Spur,
and the remaining five tests at Lubbock in cooperation with the
Division of Agriculture, Texas Technological College.

The calcium supplement ranged from 0.2 ounce to 0.47 ounce
per head daily; however during the last three years, a standard
amount of 0.4 ounce of the supplement was used inasmuch as this
addition brought the calcium level of the sorghum roughage to
approximately that of the alfalfa hay fed to the check lot. The
check lot receiving alfalfa hay in all six of the experiments made
decidedly more gains than those fed the sorghum roughage to which
no calcium supplement had been added, but when the calcium
supplement was added to the sorghum roughage the gains in prac-
tically all cases were significantly similar to the gains preduced
by the alfalfa roughage.

Results of these experiments indicated that lamb feeding rations
in which sorghum roughage is used without a calcium supplement
are unbalanced and therefore inefficient. Approximately 0.4 ounce
pulverized limestone or pulverized oyster shell per head should
be added to these sorghum roughages for lambs.
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EFFECT OF CALCIUM SUPPLEMENTS ON GAINS OF

LAMBS FED SORGHUM FODDER OR SORGHUM SILAGE

AS THE ROUGHAGE PORTION OF THE FATTENING
RATION

J. M. JONES() and W. L. STANGEL*
(Texas Agricultural Experiment Station, Division of Range Animal
Husbandry, in Cooperation with Division of Agriculture,
Texas Technological College)

The problem of the efficient utilization of the sorghum roughages in’
lamb fattening rations is important to feeders in Texas because of the
tremendous acreage devoted to these crops. Possibilities for expansion are
practically unlimited. One of the major obstacles that has in the past
tended to retard the feeding and finishing of lambs in Texas has been
the lack of a suitable roughage to be used in place of alfalfa hay. Though
alfalfa hay is generally regarded as one of the most desirable and efficient
roughages for use in lamb fattening rations, it is not produced extensively
in Texas, and is not generally available for lamb feeding purposes in many
areas. On the other hand the grain sorghums are extensively produced,
ranking third among the important crops of Texas (1). In 1935, the
Texas alfalfa acreage harvested was 72,000, as compared with 6,155,000
that had been planted to sorghum crops (2).

Earlier feeding investigations at this Station had indicated that fatten-
ing lambs fed sorghum roughage in place of alfalfa hay made considerably
lower gains and did not finish as satisfactorily as those fed the leguminous
hay (3). It was with full realization of the importance of gaining some
further definite information covering the more efficient utilization of sor-
ghum roughages in the lamb fattening ration that the series of six tests
herein reported were initiated.

Analyses of the sorghum roughages for a determination of the mineral
content showed that the calcium content of the fodder is only about one-
fourth of that of good alfalfa hay. Naturally in consideration of this
problem, the question arose as to whether the low calcium content in these
roughages could in any way be associated with the lower gains of fatten-
ing lambs-on such rations. g

In 1927 the Kansas Station reported a feeding test in which fattening
lambs fed sorghum fodder and sorghum silage supplemented with 0.016
pound pulverized limestone per head daily during a 60-day period made
increased gains over groups similarly fed without limestone (4).

(*)Chief, Division of Range Animal Husbandry, Texas Agricultural Experiment Station.
*Professor of Animal Husbandry, Texas Technological College.
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GENERAL PLAN OF WORK

This experiment was planned to determine the influence of 0.2 to 0.4
ounce per head daily of pulverized limestone or pulverized oyster shell,
each of high calcium content, on the gains made by lambs fed chopped or
ground sorghum fodder or silage as the roughage portion of the fattening
ration. Tests were conducted during six consecutive feeding seasons be-
ginning in 1928-29 and ending in 1933-34. The first test was conducted at
Substation No. 7 located at Spur and the latter five at Lubbock in coopera-
tion with the Division of Agriculture, Texas Technological College. Nine
lots of 30 lambs each were used in the first test, which study included a
comparison of several of the leading grain sorghum fodders. Six lots of
20 lambs each were used in the five subsequent tests.

In each test duplicate ear tags were placed in the ears of each lamb as a
means of identification. The lambs were weighed individually on three
consecutive days at the beginning and end of each trial and the average
of the three weighings, respectively, constituted the initial and final
weights. Individual weights were also taken at regular 30-day intervals
during each trial except in the 1932-33 and 1933-34 tests. In 1932-33, the
first, second, and third periods were of 28 days’ duration while the fourth
lasted only 14 days. In 1933-34, the first two periods were of 30 days’
duration while the final period extended over 33 days. All weighings
started at 2 P. M. on the respective weighing dates and proceeded without
interruption until all lambs had been weighed.

The actual periods of feeding for each of the respective tests were as
follows:

1st test, 1928-29, from Dec. 2, 1928 to March 2, 1929, 90 days
2nd test, 1929-30, from Nov. 26, 1929 to Feb. 24, 1930, 90 days
3rd test, 1930-31, from Dec. 1, 1930 to March 1, 1931, 90 days
4th test, 1931-32, from Jan. 1, 1932 to March 31, 1932, 90 days
5th test, 1932-33, from Jan. 25, 1933 to May 3, 1933, 98 days
6th test, 1933-34, from Dec. 30, 1933 to April 2, 1934, 93 days.

In the first test at Spur, all of the lots were of similar dimensions, and
an open shed 18 feet in depth served to provide shelter for the lambs dur-
ing inclement weather. Slatted combination grain and hay racks of
identical size and the same general structure were used in all of the lots.
Water was supplied from a shallow well which provided “gyppy” water.
A supply of granulated stock salt was kept before the lanmbs at all times.

At Lubbock, the same pens were used in each of the five tests conducted
there. Each lot had access to an open shelter 10 feet by 16 feet in addi-
tion to an outside pen 10 feet by 50 feet. Feed troughs similar in design
to those used at Spur and of the same dimensions were used. Salt and
water were kept before the lambs continuously.

The lambs were fed twice each day, the morning feed being supplied
about 7 A. M. and the evening feed at 5 P. M. The feed racks were cleansed
with a broom before each feeding, any waste or refused feed being weighed
in order to obtain as accurate a record as possible for the actual feed
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consumed. All unconsumed feed was weighed and deducted from the
original amount supplied. The grain and cottonseed meal, except in the
check lots, were mixed together in definite proportions for each test. The
proportions varied slightly from year to year, but insofar as possible they
were kept constant for all lots fed sorghum roughages. The check lots,
fed alfaifa hay, were fed less cottonseed meal in proportion to the grain,
since alfalfa is much higher in protein content than are the sorghum rough-
ages. The amount of concentrates fed was increased in accordance with
the ability of the respective groups to consume more.

Lambs Used

In the 1928-29 test, high grade smooth-bodied Rambouillet wether lambs
were used. They were divided into nine lots of 30 lambs each. Lots 1 to 7
inclusive were fed during a 90-day period. They were uniform in type,
size, and condition when the experiment started, the average weight being
about 63 pounds. Lots 8 and 9 were fed during an 88-day period. They
were heavier lambs, the average weight at the beginning of the test being
71 pounds. They were uniform in type and condition. A lamb in Lot 2
receiving ground sorgo (Red Top) fodder died on January 7, 1929. Two
lambs in Lot 3 receiving ground feterita fodder died before being slaugh-
tered in Fort Worth. One lamb was removed from Lot 4, fed ground kafir
fodder on January 26, 1929, and one died in the Fort Worth yards after
selling. Three lambs were removed from Lot 5, fed ground hegari fodder,
due to uremic poisoning—one on February 12, 1929; one on February 26,
1929; and one in Fort Worth before the lambs were sold. On February 21,
1929, one sick lamb was taken out of Lot 6, fed ground milo fodder. One
sick lamb was taken out of Lot 7, fed ground milo fodder with pulverized
limestone, just before shipment to market, and one died en route.

The lambs used in the 1929-30 test were high grade Rambouillets. The
average weight when the test started was approximately 60 pounds. They
were divided as equally as possible as to type, size, and condition into six
lots of 20 lambs each. Pneumonia caused the death of one lamb in Lot 4,
fed ground hegari fodder with pulverized oyster shell, on February 4, 1930.
On February 13, 1930, a lamb died in Lot 6, fed ground hegari fodder,
caused by occlusion of urethra due to a deposit of urinary salts in bladder.
One lamb in Lot 3, fed a mixture of ground alfalfa hay and ground hegari
fodder, did not respond to the ration and was therefore not included in the
analyses of the data.

High grade Rambouillet lambs were used in the 1930-31 test. They
had been grazed on wheat pasture for a three weeks’ period immediately
preceding purchase. After delivery, they were placed on a preliminary
feed of bundle hegari fodder during a five-day period until the feeding
period began. Only one weight was taken at the conclusion of the test as
a severe snow storm prevented the taking of the other two weights. Their
average initial weight was 53.6 pounds and they were divided as equally as
possible as to size, type, age, and sex into six lots of 20 lambs: each. One
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lamb in Lot 1, fed ground alfalfa hay, died on February 7, 1931, and
another in Lot 3, fed ground hegari fodder with pulverized oyster shell,
died February 9, 1931.

High grade smooth-bodied Rambouillet lambs averaging 54.3 pounds
at the time of going on feed, were used in the 1931-32 test. At time of
purchase the lambs were being fed Red Top sorgo fodder and were con-
tinued on this feed during a five-day period until the feeding test began on
January 1, 1932. They were divided into six lots of 20 lambs each. One
lamb in Lot 2, fed sorgo silage, was off feed for several days and died on
March 11, 1932.

Smooth-bodied Rambouillet lambs averaging 62.6 pounds at the time
of going on feed were used in the 1932-33 test. They were delivered at
Lubbock, January 17, 1933 and after an eight-day preliminary feeding
period, were divided as equally as possible into six lots of 20 lambs each.
Three lambs either died or were removed from each of Lots 2 and 4, fed
sorgo silage and sorgo fodder, respectively. A lamb died in Lot 2 on April
10, one on April 28 from urinary calculi, and one on May 1. The causes
of the deaths of two of the lambs are unknown. One lamb was taken
out of Lot 4 on February 15, due to a broken leg; one died on March 6
because of urinary calculi, and one died May 38, the cause of which was
unknown.

The lambs used in the 1933-34 test were good to choice feeder lambs
of Rambouillet breeding, and averaged 59.5 pounds at the time of being
placed on feed. They were divided equally with respect to type, con-
formation, and weight into six lots of 20 head each at the beginning of
the test. One lamb in Lot 2, fed sorgo silage, died on February 28,
1934, and two were not marketed due to having been off feed for several
days. In Lot 4, one lamb was removed and one died on March 20, 1934.
On March 20, 1934, two lambs were taken out of Lot 5, fed cotton-
seed meal and hulls with milo head chop during the last 63 days, because
they had gone off feed. Another one was not marketed for the same
reason.

A lamb in Lot 6, fed cottonseed meal and hulls (without grain) died on
April 3, 1934 because of an extreme case of “water belly” or uremic
poisoning.

Feeds Used

The feeds used in each of the six tests were of good quality. The cotton-
seed meal was purchased under a guarantee of 43 per cent crude protein
content; however, three analyses by the Division of Chemistry, as given
in Table 1-A, showed a protein content of only slightly over 41 per cent in
cottonseed meal used in the first test. Analyses of feeds used in the
second and third tests, 1929-30 and 1930-31, were not made. However,
analyses of feeds used in the last three tests are shown in Table 1-B.
Good leafy fine-stemmed alfalfa hay from second and third cuttings was
used in the first test. Alfalfa hay of similar quality was used in the
five tests at Lubbock. With the exception of the final test in 1933-34,
the alfalfa hay fed in connection with the tests at Lubbock was ground.



Table 1-A. Chemical compssition and mineral content of feeds useéd in 1928-29 Spur lamb feeding test
Chemical Composition Mineral content
Feed Year No. Crude No. Calcium |Phosphorus
analyses| Protein Fat fiber N.F.E. | Water Ash analyses (Ca.) (435
% % % % % % % 0
Cottonseed meal. ...........| 1928-29 3 41.24 7.26 12.10 27.76 6.39 5225 2 .157 .747
Ground milo heads. .........| 1928-29 3 10.40 2:16 8.77 64 .56 10.38 3.73 2 .16 .266
AUGIER BBY . ..o xe v v o 1928-29 3 15.96 2.01 23.83 39.83 9.55 8.82 1 1.015 .223
Ground milo fodder.......... 1928-29 3 220 1.45 18.89 51.47 13.90 6.99 2 .343 .179
Ground feterita fodder. ... ... 1928-29 3 738 1.87 17.07 47 .15 19.58 7.01 2 272 .192
Ground kafir fodder. . ... .. 1928-29 & 756 1.93 17.71 51.36 15.35 6.09 2 .207 *.197
Ground hegari fodder. ....... 1928-29 3 6.10 1.61 16.62 49.21 20.18 6.28 2 .222 .175
Ground cane (Red Top) fodder| 1928-29 3 5.64 1.60 20.66 50.18 16.04 5.88 2 .229 *.188
Pulverized limestone. . . ... ... L e e T R e P i SR e T e 1 SHo08% V. . o e

*Only one analysis for phosphorus.
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Table 1-B. Chemical composition and mineral content of feeds used in Lubbock lamb feeding tests, 1931-32, 1932-33, and 1933-34

Chemical composition

Mineral content

Feed Year No. Protein Fat Crude | N.F.E. | Water Ash No. Calcium [Phosphorus
analyses % % fiber % % % % analyses ) o
Cottonseed meal............ 1931-32 2 43.48 8.29 11.86 26.00 5.45 4.92 q .186 .708
Cottonseed meal............ 1932-33 1 43.33 9.13 9.13 28.21 4.30 5.90 1 .236 917
Cottonseed meal. . .......... 1933-34 2 43.91 7.96 9.58| . 27.61 5.51 5.43 2 .200 .917
ANOERPB L. o 730 v v nwods binsge 2 syl Mo s 650 43.57 8.46 10.19 27.27 5.09 I 2 T RO .207 .847
Ground milo heads. ......... 1931-32 2 9.90 2.569 6.55 65.98 9.52 5.46 2 .086 .201
Ground milo heads. ......... 1932-33 i 10.78 2.05 6.70 68.11 9.20 3.16 1 . 064 249
Ground milo heads.......... 1933-34 2 10.65 2.44 7.16 66.44 8.84 4.47 2 .093 .280
.G A A R, IS ST D e 10.44 2.36 6.80 66.84 9.20 A, BB s i o .081 .243
Ground alfalfa hay.......... 1931-32 2 16.17 1.88 27.25| 37.23 9.47 8.00 2 1.051 .218
Ground alfalfa hay.......... 1932-33 1 14.05 L.71 30.93 34.97 9.95 8.39 1 1.036 .205
Ground alfalfa hay.......... 1933-34 2 16.80 1.90 26.83 36.83 7.54 10.10 2 179 .210
VN e S e e S (R N 15.67 1.83 28.34 36.34 8.99 o e 1.089 .211
Ground sorgo (Red Top) fodder| 1931-32 2 5.50 2.18 15.00 54 .88 16.64 5.80 1 .229 .092
Ground sorgo (Red Top) fodder| 1932-33 1 5.41 1.30 19.14 48.76 18.29 7.10 1 .236 .096
AV OPRTB ooy vieris < e S st arer s Taceteonssl) ospaion s 8ye 5.46 1.74 17.07 51.82 17.46 [ SRR .232 .094
Sorgo (Red Top) silage. ...... 1931-32 2 2.5% 0.96 6.34 21.26 66.86 2.07 1 .093 .048
Sorgo (Red Top) silage....... 1932-33 1 198t 0.70 5.92 12.19 77.67 1.76 1 .079 .035
Sorgo (Red Top) silage....... 1933-34 2 2.48 0.94 6.62 19.83 67.96 2.17 2 .107 .052
o YRR ENERIR TR O R U 2.25 0.87 6.29 17.76 70.83 DO T s .093 .045
Cottonseed hulls............ 1933-34 2 5.36 1.38 42.82 38.36 8.50 3.58 2 .136 .083
Pulverized oyster shell. ...... L5 o ok I e S AT Bttt i s PN Ot T G PSSR SN St S B I -t o 1 B8 ERBD IS SIS
Pulverized oyster shell....... SRRSO B0 | it SR (TR | R U Ve < P P L P REE T Tl e i 38229 o ice e
e o o e e O e [ s e e e, B B L L e e O A, St S8 BAT S e a
Ground hegari fodder, Spur...| 1928-33 6 6.51 1.91 16.40 46.21 22.22 6.75 6 .207 .170

0T

NOILVLS LNIWIYHIXH TVIALIAOIINV SVXHEL ‘€99 'ON NILITING



EFFECT OF CALCIUM SUPPLEMENT ON LAMBS 11

The sorghum fodders used in the first trial, namely sorgo of the
Red Top variety, feterita, kafir, hegari, and milo respectively were bright
in color (with the exception of the milo fodder, which was of a brownish
color), well matured, and comparatively free from mold. All bundles
that showed mold were discarded at the time of grinding. The sorghum
roughages used in connection with that portion of the trial conducted
at Lubbock were of good quality and bright in color. The sorgo silage

| which was utilized during the period 1931-32 to 1933-34 inclusive was

made from first cutting sorghum and was of good quality; however,
that fed during the 1932-33 feeding season was high in moisture content.
The chemical composition of the feeds used in the first test, including

| calcium and phosphorus content, is presented in Table 1-A. These deter-
| minations were made by the Division of Chemistry. The amounts of

calcium and phosphorus as presented in this table were used in the cal-

| culation of the amounts of these minerals in the rations of the fattening

lambs during the period of the first test.

Analyses of samples of water utilized by the lambs both at Spur and
Lubbock, when considered on an estimated consumption of two quarts
per lamb daily, indicated a wide difference in the calcium consumed be-
tween the two sources of supply. The water at Spur provided approx-
imately 0.786 gram of calcium per head daily as compared with 0.168
gram provided at Lubbeck.

Analyses of feeds utilized in the tests conducted at Lubbock during the

. period 1931-32, 1932-33, and 1933-34 are presented in Table 1-B. In cal-
| culating the average amounts of calcium and phosphorus in the average

daily ration for each of the five tests conducted at Lubbock, it was decided,
in consultation with the Chief of the Division of Chemistry, to use the
average calcium and phosphorus contents, respectively, contained in the
feeds utilized by the lambs during the three tests 1931-32, 1932-33, and
1933-34. Since no analyses of the hegari fodder fed at Lubbock during
the 1929-30 and 1930-31 tests were made, the average calcium and phos-
phorus content of six samples analyzed from the Spur Station—two in

| 1928-29, two in 1931-32, and two in 1932-33—was used in making these

calculations. Feed Prices

The prices used for the feeds utilized in this experiment are shown in

Table 2. Table 2. Prices per ton of feeds used in experiments
Years
Feed

1928-29 | 1929-30 | 1930-31 | 1931-32 | 1932-33 | 1933-34
I tonseed meal. il s s $ 43.00($ 43.00($ 31.00($ 19.00/$ 14.00/$ 26.00
BGround milo heads............... 17.00 22.00 13.50 6.75 5.00 14.00
Ground milo fodder............... G BN, T3 i ine, A e DAY vy n n e b sy bk gk
Ground feterita fodder. ........... B R ORI S8 I SRR A e
Eround kafir fodder.............. L W 1 P S e [ | i Mo e
Ground hegari fodder............. 9.50 12.00 T | R e o A
Ground sorgo (Red Top) fodder.. .. ) o e o Y W I = e SO0 15,000, S lre s
Ground alfalfahay. .............. 20.00| 22.50| 20.00 14.50 11.50 18.00
B (R e A T aTE) RO e e o v o2 s | i bratse s | o imiets s 2l abie oo v 3.00 2.00 3.00
R e R R R e U e T (S G R R 7.00
Bulverized limestone.............. 20000F 0o sis i s e el e i [l e 088
Pulverized oystershell. .. ......c..feeeen... 22.00 27.00 25.00 14.00 17.00
e B e 14.00 14.00 14.00 14.00 14.00 14.00
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’

Weather Conditions During Test

The maximum and minimum temperatures as well as the distribution
of rainfall during the period of the experiments are shown in Table 3.

EXPERIMENTAL RESULTS

Alfalfa hay was supplied to a check group of fattening lambs in each
of the six tests as a standard for the comparison of gains made by the
lambs fed sorghum roughage in the form of fodder or silage with and
without the calcium supplement. The conclusions from the several tests
were based on (1) gains, and (2) finish as determined by carcass grades.

Results 1928-29
(First Test)

The average daily rations and gains by 30-day periods are presented in
Table 4. A summary of the first year’s test including initial and final
weights per lamb, both at feedlot and at market, average daily gain basis
feedlot and market weights, average daily rations, total feed consumed
per lamb, feed per 100 pounds of gain, cost of feed per 100 pounds of
gain, dressing percentage, and profit per lamb is shown in Table 5.
Slaughter data are shown in Table 5A. The lambs in the check lot, fed
alfalfa hay as roughage in addition to a concentrate mixture consisting
of approximately 9 parts ground milo heads to 1 part of cottonseed meal,
made an average daily gain of 0.36 pound per head, feedlot basis, or an
average total gain of _32.7 pounds. The lambs fed the different sorghum
roughages were supplied with ground milo heads and cottonseed meal in
a proportion of about 4 to 1 in order to bring the protein to approximately
the same level as in the check lot. The gains made by the lambs fed (1)
ground sorgo fodder, (2) ground feterita fodder, (3) ground kafir fodder,
(4)ground hegari fodder, and (5) ground milo fodder respectively without
the calcium supplement during the 90-day period ranged from 5 to 7 pounds
below the gains of the check group, fed alfalfa hay.



Table 3. Weather data during the six experiments

1928-29 1929-30 1930-31 1931-32 1932-33 ©1933-34
Spur Lubbock Lubbock Lubbock Lubbock Lubbock
) o = © o a ) o | g © o =) o o o o o | o
- L] - - - - il - - ) [ -
a2 | 5|3 | e8| 2| | 3| a2|3 g2 | g2l 2 e8| 2|2 | 2| 2|2
:N «© L} DN EN =1 CN EN « :'GS < < :N « o :N EN «
5|28 |2, 1 25| 25| 2.| E5| 25| 2-| E5| E8| Ba| ES| ES Z,| £8| 25| =
Bl E2|Zg|EZ| 22| Bg|f2) 28\ 22| 28 B2 BE1ER| 20| 2| gp| 0| §f
s5| EE| 2| 83 8 ¢ | = 8 e | = EE| e5]| 85 EE)| 95| & £ oS
SS|S8 | EE|S|ce| pE|se |58 | k2|52 | 58| g5 =28 | B | A5 B | 2k | &R
INOVEIDED ool ot slais oniet olatonid 0
After 26th, inclusive
DecembeE. -« v cie oia s s s e
After 2nd, inclusive.........
After 28th, inclusive
Janu

Februar
Unhl 24th inclusive
MARGHINESR S0 L oa e oo aomimsia it
Until 2nd, inclusive.........
Until Tst, inclusive. . . v baiids

..... 7T ] (R BTN | e Bl | 05 e e et e QRO | BT R 2.15

SIWVT NO INANWATIINS WAIDTIVO A0 ILOHJIHL
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Table 4. Average daily rations and gains by periods, basis feed consumed—Spur lamb
feeding test, 1928-29, 90 days (Lots 8 and 9—88 days)

Average

Lot : 1st 30-day | 2d 30-day | 3d 30-day | for 90-day
No. Ration period, period, period, period,
pounds **| pounds pounds pounds

1 [Groundmiloheads. .. ... ccovia0ss 1.089 1.552 2.232 1.624

Cottonseed meal .136 +172 .248 .185

(30 |Alfalfa hay... 1.541 1.507 .932 1.326
hd.) IS alt, 0z ot s e ks .27 27 22 .26

Total gain per lamb. 9.19 10.78 12.75 32.72%

Average daily gain.. .306 .359 .425 .364

2 1Ground milo/Heads . v it v s o ivisiaise .861 1.183 1.801 1.282

CottonseediTaeals s . i ivy e aisisssinen . 287 .352 .289 .309

(29 |Ground sorgo (Red Top) fodder . .... 1.580 1.510 2957 1.349
R} Salt0x ot e e i ot s s e .27 .50 .32 .37

Total gain per lamb.......... 10.38 6.19 10.36 26.93*

Average daily gain............ .346 .206 345 .299

31 JGronnd milo hedds. .. sies sn s aias .861 1.183 1.801 1.282

Coftongesd freal . .- ol foieas vt .287 .352 .289 .309

(30 |Ground feterita fodder.............. 1.703 1.643 .830 1.392
B IS8 02 0 < ain e pe s s T .18 8D .30 .29

‘Total'gain perlamb. ... ..ca0 9.24 7.57 8.64 25.45%

Average daily gain............ .308 .252 .288 .283

4 ~[Cround HO hEeds ...« cilosemn s .861 1.183 1.801 1.282

Cottongeed Meal. .. .7 ... 0 mssens .287 .3562 .289 .309

(29 " {Ground kafir fodder.... . coieavmns 1.631 1.425 .672 1.243
B Salt, OF T SR s o st eing sy .27 .45 .32 .34

Total gain per lamb. . . 9.54 7.31 8.42 25.27%

Average daily gain... .318 .244 .281 .281

5 |Ground milo heads. . .861 1.183 1.801 1.282

Cottonseed meal. . . . .287 .352 .289 .309

(27 |Ground hegari fodder 1.660:! 1.500 .741 1.301
hd.) [Salt, oz .18 27 121 .22

Total gain per lamb.......... 8.63 9.76 8.85 27.24%

Average daily gain............ .288 .325 2205 .303

8 [Ground miloheads. . ... veersovons .861 1.183 1.801 1.282

Cottonseed meal...........ccc0vu... . 287 .352 .289 .309

(29 |Ground milo fodder........c000v0.n. 1.635 1.532 .706 1.291
R T R e SRS e e N G .18 .45 .34 .32

Total gain per lamb........... 9.84 9.84 7.62 27.30%*

Average daily gain............ .328 .328 .254 .303

7 . |Ground milo héads: . ..vciovnanonsn .861 1.183 1.801 1.282

Cottonseedeally, . cioivis o anns .287 .352 .289 .309

(28 |Ground milo fodder.....c.c.co0eanens 1.641 1.567 .971 1.393
T T A S e SO .27 .45 45 .38

Pulverized limestone, 0z............. .242 .250 .250 .247

Total gain per lamb.......... 10.31 10.58 10.30 31.19*

Average daily gain............ .344 .353 .343 .347

8 |Ground milo heads. .925 1.331 2.122 1.471

Cottonseed meal. . ............ .308 .396 .340 .349

(30 |Ground sorgo (Red Top) fodder 2.039 1.804 1103 1.640

hd.) Salt. 0%, 0. ivib, A s .19 .35 .32 29 |

Total gain per lamb. . ... % 10.02 10.30 9.45 29.77*

Average daily gain............ .358 .343 315 .338

9. |Ground milo heads. . s« ssicencsisas .925 1.331 2.122 1.471

Cottonseed DIeals. S oo b vl i 46 .308 .396 .340 349

(30 |Ground sorgo (Red Top) fodder ..... 2.032 1.808 1.291 1.703
7RI T R e O e P .19 130 .34 .30

Pulverized limestone, 0z............. .267 .267 .267 .267

Total gain per lamb.......... 10.91 10.55 10.19 31.65%

Average daily gain............ . 390! 352 .340 .360

*Total gain for entire period.
**]st pertod—28 days for Lots 8 and 9.



Table 5. Summary of Spur lamb feeding test, 1928-29, 90 days (Lots 8 and 9—88 days)

Lot 1

Lot 2

Lot 3

Lot

4

Lot 5

Lot 6

Lot 7

Lot 8

Lot 9

. Ground | Ground | Ground | Ground | Ground | Ground | Ground | Ground
Item Alfalfa sorgo feterita kafir hegari milo milo sorgo SOTgo
hay fodder fodder fodder fodder fodder foddert fodder foddert
Number lambs perIot. ...cav cisie s'sososcssasiee 30 29 30 29 27 29 28 30 30
Average initial weight at feedlot, 1bs 63.02 62.46 63.48 62.74 63.19 62.91 63.48 70.87 71.38
Average final weight at feedlot, lbs. 95.74 89.39 88.93 88.01 90.43 90.21 94.67 100.64 103.03
Average final weight at market, lbs +: ety 87.67 82.76 83.04 79.83 82.31 81.72 84.83 91.50 94.83
Average gain per head, feedlot weights, lbs..... 32.72 26.93 25.45 25.27 27.24 27.30 31.19 29.77 31.65
Average gain per head, market weights, lbs. . .. 24.65 20.30 19.56 17.09 19.12 18.81 21.35 20.63 23.45
Average daily gain, feedlot weights, bs........ .364 .299 .283 .281 .303 .303 .347 .338 .360
Average daily gain, market weights, lbs. ...... .274 .226 217 .190 212 .209 .237 .234 . 266
Shrinkage per head during shipment, lbs....... 8.07 6.63 5.89 8.18 8.12 8.49 9.84 9.14 8.20
Shrinkage per head during shipment, %....... 8.43 7.42 6.62 9.29 8.98 9.41 10.39 9.08 7.96
Average daily ration (consumed) pounds:
Groond Milo RERdB.. ..o 4« oblgn s assmens 1.62 1.28 1.28 1.28 1.28 1.28 1.28 1.47 1.47
Cottonseed meal. .......ccovvutvoociosnoes .185 .309 .309 .309 .309 .309 .309 .349 .349
I e e A R S A 1.33 1.3b 1.39 1.24 1.30 1.29 1.39 1.64 170
N O 27 Sl 0 e S as siblecals araye e s o ke sre/dicrets .26 .37 .29 .34 .22 .32 .38 .29 .30
Piilverized IHNestONne; 0F: . « s oo oo ssiies sl aistelos v oy onors]sise oo asloness s )ossasasnlsfsevaeeesslsn siesess VBET Ry PSS .267
Total feed consumed per head, pounds:
Ground milo heads........coveeveesvoosns 146.16 115.36 115.36 115.36 115.36 115.36 115.36 129.49 129.49
Eottonsend mesl, ...\ oo veanin e heany 16.68 27.84 27.84 27.84 27.84 27.84 27.84 30.71 30.71
BOnghage e, Al e S e A SRS 119.38 121.42 125.32 111.85 117.06 116.20 125.39 144.32 149.86
e R T e L A i A R R e O 1.43 2.04 1.58 93 1.22 1.80 2.17 1.61 1.64
PIVERIZed IINOSLONIE /1 5 v o o Victs sleisialoteralo oy fetu'n slsiaisaralloia o oho 5ia nisilia s o sreiginals e a75l0 s s oot fiaTocarain slata al]'e & sie"olazs &1 3R L1 e e 1.47
Feed required per cwt. gain (feedlot wts.):
Chahd oo Reads. ... hs e anive svsnnrs e 446.71 428.37 | 453.28 456.51 423.49 422.56 | 369.86 434.96 | 409.12
e I T R S 50.99 103.38 109.39 110.17 102.20 101.98 89.26 103.16 97.04
T e R L A 364.86 450.86 | 492.40 442.62 | 429.74 | 425.64 | 402.02 | 484.80 | 473.48
Cost of feed per cwt. gain:
Basis feed consumed, feedlot weights.... $ 8.58 8.05(8 8.58 (% 8.40 7.87 7.85 |8 7.06 (§ 8.26 7591
Basis feed consumed, market weights........ 11.38 |$ 10.69 |§ 11.17 |$ 12.43 [$ 11.21 |$ 11.39 |$ 10.32 (§ 11.91 |$ 10.66
Average cold carcass weight (224 % shrinkage) . 41.54 38.06 38.93 38.48 39.47 39.38 41.86 43.74 46.02
Dressing percentage:
Basis feedlot weights. 43.39 42.58 43.78 43.72 43.84 43.65 44.60 43.46 44.67
Basis market weights 47.38 45.99 46.88 48.20 47.95 48.19 49.35 47.80 48.53
Financial Statement:
Initial cost per lamb at 11 cents perlb...... S 6.93(3 6.87(8 6.98[8 6.90(|8 6.95(3 6.92/$ 6.98(§ 7.80 (%8 7.8
Costof Teed per amb. . .i ... .linrssenvss 2.98 2.25 2.29 2.25 2.25 2.33 2.32 2.59 2.60
Interest, labor, shipping, etc. 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40
otk cost T I 11.31 10.52 10.67 10.55 10.60 10.65 10.70 11.79 11.85
Selling price per pound, ctS. ....co0o0eueasn 15.75 15.25 15:25 15.25 15,25 15.00 15,75 15.75 15.75
Price received perlamb...........c0000neen 13.81 12.62 12.66 12.17 12.55 12.26 13.36 14 .41 14.94
Profit per I8mb¥, il oo civ s onones s sanas 2.50 2.10 1.99 1.62 1.95 1.61 2.66 2.62 3.09

*Profit shown does not take into account the losses in the various lots.

1Fed pulverized limestone.
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Table 5-A. Showing shrinkage in transit and slaughter data of lambs fed at Spur, 1928-23, first test

Lot 1 Lot 2 Lot 3 Lot 4 Lol 5 Lot 6 Lot 7 Lot 8 Lot 9

Gro nd | Ground | Ground | Ground | Ground | Ground | Ground { Ground

Item Alfalfa S0rgo feterita kafir hegari milo milo SOrgo sS0rgo

fodder fodder fodder fodder fodder fodder fodder fodder

Mineral supplement, pulverized limestone, oz. . none none none none none none 0.25 none 0.27
Welght st markel. . ... 5. o Gue g vines s 87.7 82.8 83.0 79.8 2.3 81.7 84.8 91.5 94.8
Shrinkage per head in shipping, lbs. . ......... 8.1 6.6 5.9 8.2 8.1 8.5 9.8 9.1 8.2
Average weight dressed carcass, chilied........ 41 .5 381 38.9 8.5 39.5 39.4 41.9 43.7 46.0
Dressing %, basis marketl weights. ...........| 47.4 46.0 46.9 48.2 48.0 48.2 49.4 47.8 48.5
Average weight internal fat, Ibs. ............. 1.4 11 1.0 1 [ 10 3 1.3 1.4 1.2
Average weight pelt, per TGRS e 14.7 14.0 3.7 13.7 13.4 13.6 14.7 14.8 15.1

Carcass grades:
(s (0 (s by s re oy S G i o £ T

Strong, 45-49 bR e e
Condemned (uremic poisoning)...........

)I‘
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It will be noted, however, that the inclusion of 0.25 ounce pulverized
limestone per head daily in the ration of Lot 7, fed ground milo fodder
as roughage, and with the concentrates in the same amount and pro-
portion as fed to Lots 2-6 inclusive, produced basis selling weight an
average gain of 21.35 pounds, or only 13.4 per cent less gain than that
made by the check group, Lot 1, fed alfalfa hay. The average gain made
by Lots 2 to 6 inclusive was approximately 23 per cent less than the
check group, Lot 1. In a comparison of the dressed carcass weights be-
tween the various lots, it is observed that those produced by Lot 7, fed
the calcium supplement, were slightly heavier than those produced in the
alfalfa group, also 2.5 pounds heavier than those in Lot 6, which with the
exception of the mineral, were similarly fed. The carcasses, chilled basis,
groups 2 to 6 inclusive, of lambs which did not receive the mineral sup-
plement, averaged 38.9 pounds each, or 7.2 per cent lighter than those in
Lot 7, which received milo fodder and the calcium supplement. In the
comparison between the two heavier groups (Lots 8 and 9), fed during an
88-day period, the lambs in Lot 9, fed 0.27 ounce of the calcium supple-
ment per head daily, gained approximately 2 pounds more per head dur-
ing the 88 days than did Lot 8, which did not receive the calcium supple-
ment. (See Table 5.)

Table 5 illustrates the manner in Whlch the respective lots responded
to the different kinds of sorghum roughages. Lots 7 and 9, fed pulver-
ized limestone, also check lot, fed alfalfa hay, each required less con-
centrates to produce 100 pounds of gain than did any of the lots fed the
various sorghum roughages without the calcium supplement. With feeds
charged at the prices for the 1928-29 period as shown in Table 3, the
cost of feed per 100 pounds of gain in Lot 7, fed ground milo fodder
with pulverized limestone, was $7.06, which was the most economical gain
made by any of the groups and was $0.79 less than in Lot 6, fed ground
milo fodder without the calcium supplement. The inclusion of 0.27 ounce
pulverized limestone per head daily also reduced the cost of gain in Lot 9
as compared with Lot 8 which did not receive the calcium supplement.
The cost of feed per 100 pounds gain, feedlot basis, for the check lot, fed
alfalfa hay, was as high as similar costs for the groups fed sorghum rough-
age or higher, due to the fact that the alfalfa hay was charged at $20.00
per ton as compared with $9.50 per ton for the sorghum roughage.

The advantage in finish as indicated by dressing percentages, and cold
carcass weights, Table 5A, was in favor of the lambs fed the calcium
supplement. The carcasses of the Lot 8 lambs, which received the sorgo
fodder without the calcium supplement, averaged approximately 5 per
cent lighter than Lot 9, which received this supplement.

Lot 7, receiving the calcium supplement, showed practically the same
amount of internal fat as did Lot 1, fed alfalfa hay. As between the two
heavier groups, Lots 8 and 9, the former lot, which did not receive the
calcium supplement, showed a slight advantage in internal fat. In a
comparison of pelt weights between the various lots, as shown in Table
5A, it is observed that the two groups fed the mineral supplement
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yielded heavier pelts than did those fed sorghum roughages without the
mineral. The check group, Lot 1, produced pelts of the same weight
as those of Lot 7, which indicates that the weight of pelt is highest when
sufficient calcium is provided in the ration.

Results 1929-30
(Second Test)

The following comparisons were made in this test: (1) ground alfalfa
hay in Lot 1; ground 2lfalfa hay and ground hegari fodder, approximately
equal parts, in Lot 2; and ground alfalfa hay and ground hegari fodder
fed in approximately 2.6 parts of alfalfa to 1 part of hegari fodder in
Lot 3. (2) Varying amounts of pulverized oyster shell, Lots 4 and 5, as a
calcium supplement to ground hegari fodder.

The average daily rations and gains by 30-day periods are shown in
Table 6, while other important summary data are presented in Table 7.
Slaughter data were not available in the 1929-30 test since fifty head of
top lambs were selected from the 120 head fed, and exhibited at the
Southwestern Exposition and Fat Stock Show.

The Lot 1 (check) lambs fed alfalfa hay as the roughage portion of
the ration received ground milo heads and cottonseed meal in a propor-
tion of 9 to 1 throughout the 90-day feeding period. Lot 2, which received
a roughage mixture of approximately equal parts of alfalfa and hegari
fodder, were fed ground milo heads and cottonseed meal in a proportion
of 7 to 1 during the first 30 days and 5.7 to 1 during the second and third
80-day periods. Lot 3, which received a roughage mixture of approximately
2.6 parts of ground hegari fodder to 1 part alfalfa hay, was fed a mixture
of 4 parts ground milo heads to 1 part of cottonseed meal during the
first 30 days, after which time the proportion was changed to 5.7 to 1.
Lots 4, 5, and 6, fed ground hegari fodder as the roughage portion of the
ration, each received ground milo heads and cottonseed meal in a pro-
portion of 3 to 1 during the first 30 days, and 4 to 1 during the second
and third periods.

Gains for the respective groups basis final feedlot weights, as shown in
Table 7, ranked in the following order: First, Lot 5, fed hegari fodder
as roughage supplemented with 0.4 ounce pulverized oyster shell per head
daily; second, Lot 1 (check), fed alfalfa hay as the sole roughage; third,
Lot 4, fed hegari fodder as roughage supplemented with 0.2 ounce pulver-
ized oyster shell per head daily; fourth, Lot 2, fed approximately equal
parts alfalfa hay and hegari fodder; fifth, Lot 3, fed approximately 2.6
parts hegari fodder to 1 part alfalfa hay; and sixth, Lot 6, fed hegari
fodder as roughage without the calcium supplement.

In this test, Lot 5, receiving 0.4 ounce pulverized oyster shell per head
daily, made a slightly larger and cheaper gain than Lot 4, which received
0.2 ounce of this mineral per head daily. These differences were not sig-
nificant, however, when compared with the gain by Lot 6, which did not
receive the calcium supplement. The differences were highly significant
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in favor of the addition of 0.2 to 0.4 ounce of pulverized oyster shell per
head daily.

In a comparison between Lots 2 and 3 as indicated in Table 7, gains
favored the feeding of equal parts of alfalfa hay and hegari fodder by
2.1 pounds per head.

An appraisal of the selling values of the respective lots, based on the
Kansas City market (February 26, 1930) was made by one of the reliable
Fort Worth commission firms. As shown in Table 7, Lots 1, 2, 4, and 5
were appraised at $10.25 per 100 pounds liveweight as compared with
$10.15 and $10.00 for Lcts 3 and 6 respectively, which lacked the uniformity
and finish of the other groups.

Table 6. Average daily rations and gains by periods (basis feed consumed) Lubbock,
929-30. 90 days

Average
Lot : 1st 30-day | 2d 30-day | 3d 30-day | for 90-
No. Rations period, period, period, period,
pounds pounds pounds |[{entiretest)

pounds

1 jGround milo heads. .. ......... ... 1.08 1.35 1.80 1.41
Cottongeed theal. ... l.. icuiaiin.ss 515 .15 .20 .16
(20 |GrousthaHalis Bary .. . ..ov i 1.49 1.39 .90 1.26
IS OAE T e A S .67 .53 et 43
Total gain per head........... 10.75 9.88 9.72 30.35
Average daily gain........... .36 .33 .32 .34
2 |Ground milo heads 1.02 1.31 1°75 1.36
Cottonseed meal......... sids .18 .19 +25 .21
(20 [Ground alfalfa hay o 5D .75 .52 .67
hd.) |Ground hegari fodder............... 4D .66 .42 .61
SAFORI S L o v e e ey e .67 .53 .43 .54
Total gain per head........... 10.33 7.87 11.68 29.88
Average daily gain............ .34 Y20 .39 33

377 |Ground MIOIREAAE. . . «.o.u i v s .96 1.28 1.70 1,31
Cottonseed meal. . ... W 24 .22 .30 .26
(19 |Ground alfalfa hay. ... 38 .38 .26 34
hd.) |Ground hegari fodder. . SR 1.12 1.00 .h4 .89
LB RSO A e Se .67 .53 .53 .58
Total gain per head. 10.65 8.92 8.23 27.80

Average daily gain.. 36 .30 J21 31
4 |Ground milo heads. ..... 7 2 190 1.20 1.66 1.25
Cottonseed meal. 30 .30 .41 34
(19 [Ground hegari fodder, 1.50 1.43 S 1.29
hd.) |Pulverized oyster shell, 0z 20 .20 .20 20
NP B T ol Tt e 67 .53 .54 58
Total gain per head. 10.46 9.66 10.15 30.27
Average daily gain.. 35 .32 34 34
5 |Ground milo heads. . .. 90 1.20 1.60 1:28
Cottonseed meal. 30 30 .40 33
(20 |Ground hegari fodde 1.50 1.43 .95 1.29
hd.) |Pulverized oyster shell oz 40 .40 40 40
SR ey B LT s s 4 67 .53 51 58
Total gain per head. 10.45 9.47 1122 31.14
Average daily gain.. 35 .32 7 35
6 |Ground milo heads. 90 1.20 1.41 117
Cottonseed meal. 30 .30 .35 32

(19 |Ground hegari fodde 1.50 1.41 74 1.21
) ISaltme e S e Aies 67 .53 40 53
Total gain per head . . 9.95 7.89 4.47 22.31
Average daily gain............ .33 .26 .15 .25
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Table 7. Summary of Lubbock lamb feeding test—1929-30, 90 days

Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6
Ground | Ground
) Ground | alfalfa | alfalfa | Ground | Ground | Ground
Item alfalfa |hay and | hay and | hegari | hegari | hegari
hay hegari | hegari | fodder* | fodder* | fodder
fodder | fodder
Number lambs per lot......... 20 20 19 19 20 19
Av. initial weight at feedlot, lbs 59.35 59.20 59.46 60.38 59.35 59.58
Av. final weight at feedlot, ibs. 89.70 89.08 87.26 90.65 90.49 81.89
Av. gain per head, feedlot welghts 30.35 29.88 27.80 30.27 31.14 22.31
Av. daily gain, feedlot weight...... .34 .33 .31 .34 .35 .25
Av. daily ration, consumed, pounds:
Ground milo heads. . ........... 1.41 1.36 1.31 1,29 1.23 118
Cottonseed meali . .5 0ivil v ese s .16 .21 .26 .34 .33 .32
sicronnd. alfelia-hay. - . b vs .ooe o 1.26 .67 207 | PO RS L
Ground hegarifodder.,.s...siv'feceraons .61 .89 1.29 1.29 1.21
Sal oA L DR R S .43 .54 .58 .58 .58 .58
Pulverized ovster Shell, 0% . ... we bicas sninslesis. ot o baica s oo s «20) 40}, .. .00
Feed consumed per head, pounds:
Ground milo heads, . ... et v 126.90( 122.48| 118.05| 112.68| 111.00/ 105.38
Cottonseed meal. .......co o0, 14.10 18.52 22.95 30.42 30.00 28.60
Groundialfalfa hay. . ... 0. ..o 113.26 60.45 80235 i et e e ket
Groundshegari fodder... /.o n e voiss 55.04 79.72| 116.33| 116.34| 109.30
B b b s % s 2.45 3.06 3.25 3.28 3.21 3.01
Pulverizedloysterishelly . ...0% .. i - [vs am foeosliadionon snin olliswletsrarasds 1:12 2:25). .0 e
Feed required per cwt. gain:
Groundimile.Reads: % s v eivsve 418.12 409.91| 424.64| 372.25| 356.45| 472.34
Cottonseed meal............... 46.46 61.98 82.55/ 100.50 96.34| 128.19
Ground afalfa hay.. . i viiaes 373 8| 2023121080 74) .5 co o lle e iy
Ground hegari fodder........... [ .c...... 184.20| 286.76| 384.31| 373.60| 489.91
Cost of feed per cwt. gain, feedlot
o1 Tl L SR I $ 9.86$ 9.30/% 9.46/$3 8.68(% 8.38($ 10.99
Cost offeed o 10T o s e v 5 3.08 2.81 2.69 2.65 2.63 2.5
Appraised se“mg value per 100 lbs.,
(basis Kansas City)........... 10.25 10.25 10.15 10.25 10.25 10.00

*Fed pulverized oyster shell.

(Third

Results 1930-31

Test)

Comparisons in this test were alfalfa hay as the roughage portion of
the ration, Lot 1, and ground hegari fodder supplemented by varying
amounts of pulverized oyster shell in Lots 2, 3, 4, and 5. The pulverized
oyster shell supplied to Lot 2 was mixed with equal parts salt and supplied
free-choice. Lot 6 received ground hegari fodder without the calcium
supplement. Average daily rations and gains by periods are shown
in Table 8, while summary data are presented in Tables 9 and 9A.
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Table 8. Average daily rations and gains by periods (basis feed consumed), Lubbock,
1930-31, 90 days
Average
Lot 1st 30-day | 2d 30-day | 3d 30-day | for 90-day
No. Rations period, period, period, period,
pounds pounds pounds pounds
1. |Ground miloheads. . .«... o0 0vaen 1.29 1.50 1.72 1.50
Cottonseedimaenl a... .. v« soo v oinsioiws s .14 A7 .19 «h7
(19 |Ground alfalfahay................. 1.20 1.05 .98 1.08
R T TR R e S R S .79 67 .56 87
Total gain per head.. 14.61 8.89 10.53 34.03
Average daily gain... .49 .30 i ] .38
2 |Ground milo heads. . .... 1.08 1.41 1.55 1.35
Cottonseed meal...... .36 .35 239 .37
(20 [Ground hegari fodder. 1.21 1.20 1156 119
) 1B OB o a5 0o s siaed v e .70 .40 32 .48
Pulverized oyster shell, 0z........... A0 .40 .32 .476
Total gain per lamb.......... 12.10 11.40 10.57 34.07
Average daily gain............ .40 .38 .35 .38
3 Groundmiloiheads. .. .. ..o 1.08 1.41 1.61 1.37
Cottonseed MHenl. . « . .. cior s .36 30 .40 .37
(19 |Ground hegari fodder............... 1.22 1519 1.20 1.20
BRL) ISR D8 DT iy s b e v e 5 .17 .67 .56 .80
Pulverized oyster shell, 0z........... .20 .20 20 .20
Total gain per head........... 12.80 10.52 11.04 34.36
Average daily gain............ .43 .35 37 .38
4 lGround miloheads. . . c.cvcovves e 1.08 1.41 1.55 1.35
CottonsSeelanenls . . .. <o covebvalel .36 .35 .39 .37
(20 [Ground hegari fodder............... 1.22 147 1.14 1.18
LT LT A P L 1.17 .67 .53 .78
Pulverized oyster shell, 0z........... .30 .30 .30 .30
Total gain per head.. 12.64 10.55 10.07 33.26
Average daily gain... .42 +35 .34 5. 7
5 |Ground milo heads...... 1.08 1.41 1.55 1.35
Cottonseed meal. . . .36 .38 .39 .37
(20 |Ground hegari fodder. 1.22 1.16 1.15 1.18
TR R T A R N Biaia 137 .67 .53 .78
Pulverized oyster shell, 0z........... .40 .40 .40 .40
‘Total gain-per-head ... .10, . 12:17 11.42 10.14 33.73
Average daily gain............ .41 .38 .34 v
6 |Ground miloheads. ... .cocii0uanan 1.08 1.35 1.48 1.30
Cofttonseed miedl. . . . o...civioacelos .36 .34 .37 .36
(20 |Ground hegari fodder. .............. 1.21 1.04 1.01 1.09
BT E  RERGSE i .79 .53 .40 .58
Total gain per head........... 11.32 8.97 6.26 26.55
Average daily gain............ .38 .30 21 .30
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Table 9. Summary of Lubbock test, 1930-31, 90 days

Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6
Ground | Ground | Ground | Ground | Ground | Ground
Item alfalfa hegan hegari hegari | hegari | hegari
hay foddert | foddert | foddert | foddert | fodder
Number lambs perlot............. 19 20 19 20 20 20
Av. initial weight at feedlot, lbs. ... 53.231  53.30 53.65 5371 54.61 53.21
Av. final weight at feedlot, Ibs. . ... 87.24| 87.37 88.01 86.97 88.34 79.76
Av. final weight at market, lbs.. ... 81.58| 79.75 81.05 79.50 83.50 76.00
Av. gain per head, feedlot welghts 34.03| 34.07 34.36 33.26 33.73 26.55
Av. gain per head, market weights. 28.37| 26.45 27.40 25.79 28.89 22.79
Av. ﬁanly gain, feedlot weights, lbs. .38 .38 .38 .37 .37, .30
Av. daily gain, market weights, Ibs. D2 .29 .30 .29 .32 29
Shrink. per hd. during shipment, lbs. 5.66 7.62 6.96 7.47 4.84 3.76
Shrink. per hd. during shipment, %,. 6.49 8.72 7291 3 : 4.
Av. daily ration, consumed, pounds:
Ground milo heads. ... .coeseses 1.50 1.35 J37
Cottonseed nierl. . . ooy 1 .37 .37
Ground alfalfahay............. p PR e St e SR A R
Ground hegari fodder. ...... g, et S e 1.19 1.20
Balloza. Bl . .67 .476 .80
Pulverized oyster shell, 0z.......}........ .476 il ORI [t SRR (] Ph e

Total feed per lamb, 1bs.: (consumed)
Ground.milo:heads: i . o sus oloes
Cottonseed meal: ' o lankRs v
Ground alfalfa hay..............
Ground hegari fodder. ..........
S AT oo S R0 R e Al e i vls
Pulverized oyster shell

Feced req. per cwt. gain feedlot wts.:

Ground milo heads. ............ 397.77| 356.00 357.80| 364.67| 359.59| 440.87
Cottonseed:meal. - ... vo o ios o stae : 6.8 97 9 2 s
Ground alfalfa hay......
Ground hegari fodder.
Cost of feed per cwt. gam
Basis feedlot weights.. $ 6.30$ 5.80/$ 5.79]8 5.91|1$ 5.86/3 6.98
Basis market weights. 7..59 7.46 7.26 7.62 6.83 8.10
Av. cold carcass wt. (2% % shr 59.21 37:83 38.59 37.64 39.83 36.03
Dressing percentage:
Basis feedlot weights 44 .93 A3 31 43.85 43.28 45.08 45.17
Basis market weights. . 48.06 47.44 47.61 47.34 47.70 47.40
Financial Statement:
Initial cost per head. ........... $ 2.93|1$ 2.93|1$ 2.95/13 2.95($ 3.00/1$ 2.93
Cost of feed per head (feed fed). . 2.18 1.99 2.00 1.98 1.99 1.88
Interest v o b e e o .06 .06 .06 .06 .06 .06
Shipping and marketing cost: .70 .70 .70 .70 .70 .70
Total cost per head........ B8z 5.68 H.71 5.69 2. 10 Biod
Selling price per lb., cts 725 7.25 7.50 Tl 7.50 7-90
Price received per head 5.91 5.78 6.08 5.96 6.26 5.70
Profit* per head....... .04 .10 .37 24 A A3
*Profit does not take into account loss of one lamb in each of Lots 1 and 3.
tFed pulverized oyster shell.
Table 9-A. Showing shrinkage in transitgand slaughter data on lambs fed at Lubbock,
1930-31
Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6
Ground | Ground | Ground | Ground | Ground | Ground
Item alfalfa | hegari | hegari | hegari | hegari | hegari
hay fodder | fodder | fodder | fodder | fodder
Pulverized oyster shell, 0z.........| none 0.48 0.20 0.30 0.40| none
Wieightzat market ~ .l Sl i) 81.6 79.8 81.1 7955 83.5 76.0
Shrinkage per head in shipping, lbs. 5.7 7.6 7.0 255 4.8 3.8
Av. weight dressed carcass, chilled. 39.2 37.8 38.6 37.6 39.8 36.0
Dressing %, basis market welghts 48.1 47 .4 47.6 47.3 47.7 47 .4
Av. weight internal fat, lbs........ 1.4 16 1.4 1.4 k8 1.4
Av. weight pelts, per head Ibst 13.6 14.1 14.4 14.2 14.2 12.7
Carcass grades:
HOICB. i o avns SRS Lo T W S Pty Ty e o PRSRTRERS e
B o e e I s 3 Gt A sl A 11 13 9 11 14 10
0 T TR e s B e T e T R 8 6 10 8 6 7
N B e O e i 1 1 3
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The check group, Lot 1, fed alfalfa hay as the roughage portion of the
ration, received ground milo heads and cottonseed meal in a proportion
of 9 to 1, while Lots 2 to 6 inclusive, fed ground hegari fodder as the
roughage portion of the ration, received ground milo heads and cotton-
seed meal in a proportion of approximately 4 to 1.

Gains made by the respective groups, basis market weights, ranked in
the order listed: First, Lot 5, fed hegari fodder as roughage supple-
mented with 0.4 ounce pulverized oyster shell per head daily; second,
Lot 1 (check), fed alfalfa hay as roughage; third, Lot 3, fed hegari
fodder as roughage supplemented with 0.2 ounce pulverized oyster shell
per head daily; fourth, Lot 2, fed hegari fodder with mineral supplement
mixed with equal parts of salt and fed free-choice; fifth, Lot 4, fed hegari
fodder as roughage supplemented with 0.3 ounce per head daily; and
sixth, Lot 6, fed hegari fodder as roughage without the pulverized oyster
shell.

Lot 5, which received 0.4 ounce pulverized oyster shell per head in the
daily ration, made during the 90-day period an average gain of 28.9 pounds
basis selling weight as compared with 28.4 pounds, or approximately 1.8
per cent more than that made by Lot 1, the check group fed alfalfa hay as
the roughage portion of the ration; and 27 per cent greater than Lot 6,
the group receiving hegari fodder without the calcium supplement. Lots
2 to 5 inclusive, fed ground hegari fodder as the roughage portion of the
ration, with different amounts of pulverized oyster shell, each required
considerably less feed per 100 pounds gain in liveweight than did Lot 6,
which was fed like these four except that pulverized oyster shell was not
included. Lot 6 required 81 pounds more milo heads, 22 pounds more cot-
tonseed meal, and 73 pounds more hegari fodder per 100 pounds gain in
liveweight, feedlot basis, and at a cost of $1.10 more than did Lot 5,
which received 0.4 ounce pulverized oyster shell per head daily.

As shown in Table 9A, the advantage in finish as indicated by weight
of internal fat and carcass grades, was slightly in favor of Lot 5, fed 0.4
ounce pulverized oyster shell per head daily. The Lot 5 carcasses weighed
0.6 pound heavier than those produced in Lot 1, check group, and 3.8
pounds or 10.5 per cent heavier than those produced in Lot 6, fed hegari
fodder without the calcium supplement.

As indicated by carcass grades and internal fat, all groups should have
sold at the same price per 100 pounds liveweight on the market. As in
the 1928-29 test, the pelts yielded by the hegari fodder groups receiving
pulverized oyster shell, averaged approximately 1.5 pounds or 12 per
cent heavier than those produced by the Lot 6 lambs, which did not re-
ceive the calcium supplement.
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Results 1931-32
(Fourth Test)

Important in the 1931-32 test was the comparison between alfalfa hay,
Lot 1 (check), as the roughage portion of the ration, and sorgo silage
and ground sorgo fodder respectively as roughages, when the latter were
fed with and without pulverized oyster shell.

Lot 2 received sorgo silage without the mineral supplement; Lot 3
received sorgo silage with 0.4 ounce pulverized oyster shell per head
daily. The roughage portion of the ration of Lot 4 was ground sorgo
fodder, the mineral supplement being available as a lick free-choice
mixed in equal parts with salt. < The average daily consumption of
pulverized oyster shell for this group was 0.44 ounce per head daily.
Lot 5 received ground sorgo fodder as the roughage portion of the ration
supplemented with 0.4 ounce pulverized oyster shell per head daily. Lot 6
received ground sorgo fodder as the roughage portion of the ration with-
out the pulverized oyster shell. The average daily rations and gains by
380-day periods are shown in Table 10. Summary data are shown in
Table 11, while some of the more detailed marketing and slaughter data
are available in Table 11A.

During the first 30-day period, Lots 2 to 6 inclusive, fed ground sorgo
fodder or sorgo silage, were fed ground milo heads and cottonseed meal
in a proportion of 3 to 1. The proportion was changed to 4 parts milo
heads to each pound of cottonseed meal during the final 60 days. Lot 1
(check), fed ground alfalfa hay, received ground milo heads and cotton-
seed meal in a proportion of 9 to 1 throughout the 90-day period.

Gains made by the respective groups, basis market weights, ranked
in the order listed: First, 33.9 pounds, Lot 1 (check), fed alfalfa hay
as the roughage portion of the ration; second, 32.3 pounds, Lot 3, fed
silage as the roughage portion of the ration supplemented with 0.4 ounce
pulverized oyster shell per head daily; third, 31.3 pounds, Lot 4, fed sorgo
fodder, the calcium supplement being supplied free-choice with an equal
part of salt; fourth, 31.1 pounds, Lot 5, fed ground sorgo fodder supple-
mented with 0.4 ounce pulverized oyster shell per head daily; fifth, 27.8
pounds, Lot 6, fed ground sorgo fodder; and sixth, 22.6 pounds, Lot 2,
fed sorgo silage. Neither of the latter two lots received the mineral
supplement.

Lot 3, fed sorgo silage and 0.4 ounce pulverized oyster shell per head
daily, gained about 43 per cent more, basis market weights, than Lot 2,
which was similarly fed, except for the mineral. The Lot 1 lambs (check
group), as compared with Lot 8, showed a weight advantage of 1.6 pounds,
or about 4.9 per cent, basis market weights. In a comparison between
Lots 5 and 6, the former fed the mineral supplement, showed, basis market
weights, an advantage of 3.26 pounds or approximately 11.7 per cent
per head.

As indicated by carcass grade and weight of internal fat, Table 11A,
Lots 1, 3, and 5 carried the highest finish and should have commanded
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Table 10. Average daily rations and gains in pounds by periods (basis feed consumed),
Lubbock, 1931-32, 90 days

Average

Lot 1st 30-day |2nd 30-day| 3d 30-day | for 90-day

No. Rations period, period, period, period,

pounds pounds pounds pounds
FiriGryonnd milosheads. . . 5. 5vvicis oo 1.05 1.35 1.64 1.34
Cottonseed meal: . . ..u i o siese ot .12 .15 .18 .15
(20 |Ground alfalfabhay................. 1.22 1.40 1.10 1.24
ST T T i BN e .80 .48 .80 .64
Total gain per head........... 14.50 11.77 9.60 35.87
Average daily gain............ .48 .39 32 .40
2" |Groand milo heads. . ... ciiiteives 1.02 1.28 1.48 1.26
Cotlonseed menT... . . o choicn seeins .34 .32 227 .34
DO ISORR BIMAIE ¢ ois ve.v-s. s uiw soubs. oo oipstelese 2.59 2.67 Tk 2.34
B ISAIEIOZ N G s e e e e S S .80 .80 .80 .80
Total gain per head........... 12.94 8.45 4.40 25.79
Average daily gain............ .43 .28 ) .29
Ground:milojheads. . .« ... .coeiese. 1.02 1.28 1.52 1.28
Clottingeed ABAL, . < o o's vio s s ssb s o .34 .32 .38 .35
RO ISOTge SIIRPe S0 Lrah s s s aeia win s e s wals 2.64 2.96 2.92 2.84
hd.) |Pulverized oyster shell, 0z........... .40 .40 .40 .40
T e TR A R PR .80 .48 .96 .80
Total gain per head........... 14.10 11.92 10.09 36.11
Average daily gain............ .47 .40 .34 .40
A= NGroundamiloibeads: . ...l uiaTd v .88 1.20 1.45 1.18
Cottonseed meal. .............cc... .29 .30 .36 .32
(20 - |Ground sergofodder.......c..ove oo 1.20 1.39 1.09 1.23
hd.) |Pulverized oyster shell,*o0z.......... .53 .40 .39 .44
SAIE0Z:: < rohat tiets w55 w0 5706 3 ey s .53 .40 .39 .44
Totaligain per head........... 12.74 10.52 10.16 33.42
Average daily gain............ .42 3D .34 .37
5+ HGround Mo hEAAR. . i .o - ei.iisvae o .88 1.20 1.45 1.18
Clottonseedmel., ...k eseonsinesisiss .29 30 .36 32
(20 |Ground sorgo fodder................ 1:21 1.40 1.10 1.23
hd.) |Pulverized oyster shell, 0z........... .40 40 .40 40
R e N S SN .80 1.12 1.28 1.07
Total gain per head........... 13.35 9.80 11.02 34.17
Average daily gain............ .44 e oy .38
6 |Ground milo heads .88 1.20 1.45 1.18
Cottongeed-1neak, . vt oo, 2o o .29 .30 .36 .32
(20 |Ground sorgo fodder... 1.20 1.39 1.08 ; o]
A LT TR S .80 .80 .80 .80
Total gain per head % 14.34 8.85 8.86 32.05
Average daily gain.. 48 .30 .30 36

*Lot 4 had free access to a mixture of equal parts oyster shell and_salt.
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Table 11. Summary of Lubbock test, 1931-32, 90 days

Lot 1 |Lot2%*| Lot 3 | Lot 4* | Lot 5 | Lot 6
Ground Ground | Ground | Ground
Item alfalfa Sorgo Sorgo sorgo sorgo Sorgo
hay silage | silagef | foddert | foddert | fodder
Number of lambs perlot.......... 20 19 20 20 20 20
v. initial weight at feedlot, Ibs. . 53.88 55.14 53.70 54.21 54.93 53.94
Av. final weight at feedlot, s o 89.75 80.93 89.81 87.63 89 .10 85.99
Av. final weight at Ft. Worth lbs. 87.75 77 215 86.00! 85.50 86.00 81.75
Av. gain per head, feedlot Welghts 35.87 2979 36.11 33.42 34.17 32.05
Av. gain per head, market wts., 1bs. 33.87 22.61 32.30 31.29 31.07 27.81
Av. daily gain, feedlot weights, 1bs. .40 29 .40 37 .38 .36
v. daily gain, market weights, 1bs. .38 .25 .36 1 i .31
Shrmk per hd. during shipment, 1bs. 2.00 3.18 3.81 2013 8.0 4.24
Shrink. per hd. during shipment, %. 2523 3.93 4.24 2.43 3.48 4.93
Av. daily ration, consumed, lbs.:
Ground milo heads. . ........... 1.34 1.26 1.28 1.18 1.18 1.18
Cottonseedmeal.’. .. .%o uevra .15 .34 .35 ) 32 .32
Bowshade N oo st e 1.24 2.34 2.88 1723 1..23 1.23
Ritlverized oyster shiell oz Lol oletis cn L e s .40 .44 AL 30 e
Sl 0n. e D e b .64 80 .80 .44 1.12 .80
Total feed consumed per head, 1bs.:
Ground milo heads. ............ 121.05( 113.55| 114.75| 105.85| 105.85| 105.85
Cottonseed meal. .. .5 chsowaien 13.45 30.95 31.25 28.65 28.65 28.65
Roughage w3, UL disd oty 111.50| 210.98| 258.85| 110.62| 111.04| 110.36
Pul\« erlzed vt shell o o T D 2.25 2.48 2. 2apes I e
........................... 3.99 4.42 4.45 2.48 5.98 4.45
Feed required per cwt. gain, feed-
lot weights:
Ground milo heads. . (... . vuss 337.47| 440.29| 317.78| 316.73| 309.77| 330.27
Cottonseed meal ... .« oo o2 niisis 37.50| 120.01 86.54 85.73 83.85 89.39
BRoughage ... 28 5 ol v e ve s s 310.84| 818.07| 708.53| 331.00] 324.96| 344.34
Cost of feed per cwt. gain:
Basis feedlot weights............ $ 3.83|]$ 3.98% 31218 3 0119 - 3:021$ - F-00
Basis market weights. . ......... 4.06 4.53 350 3.23 3-32 3.56
Av. cold carcass wts. (hot less 214 %) 40.27 36.90 40.12 39.15 40.12 37.54
Dressing per cent, feedlot weights. . 44 .87 45.59 44 .67 44 .68 45.03 43.66
Dressing per cent, market weights. . 45.89 47.46 46.65 45.79 46.65 45.92
Financial Statement:
Initial cost at $4.94 per cwt...... $° =2.66/% 2.72!$ - 2.65|% 2.68/% 2.71|$" -2.66
Cost of feed per head, .......... 1.38 1.04 1.14 1.01 1.03 .99
Interest, 3mos. at 8% .......... .05 .05 .05 .05 .05 .05
Shipping and marketing costs. ... .64 .64 .64 .64 .64 .64
Total cost per head............. .43 4.45 4.48 4.38 4.43 .34
Selling price per pound, cts. .. 5.50 5.25 S-45 5.50 5.75 5.50
Price received per head..... ke .83 4.08 4.94 4.70 4.94 .50
Profitiperhead® ¥ T v, g .10 —.37 .46 32 w01 .16

*Lot 4 had free access to mixture of salt and oyster shell.
**Does not take into account loss of one lamb.

1Fed pulverized oyster shell.

Table 11-A. Showing shrinkage in transit and slaughter data
% 1931-32

on lambs fed at Lubbock,

Tot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6
Ground Ground | Ground | Ground
Item alfalfa Sorgo Sorgo SOrgo sSorgo sS0rgo
hay silage silage fodder | fodder | fodder
Pulverized oyster shell, 0z......... none none 0.40 0.44 0.40| none
MWeight at marleets o . e S 87.8 77.8 86.0 85.5 86.0 81.8
Shrinkage per head in shipping, 1bs. 2.0 3 3.8 2.1 3.1 4.2
Av. weight dressed carcass, chilled. . 40.3 36.9 40.1 39.2 40.1 37:5
Dressing 9,, basis market weights. . 45.9 47.5 46.7 45.8 46.7 45.9
Av. weight internal fat, lbs........ 1.6 0.8 452 2.0 155 1.0
Av. weight pelt, per head B8, oo ee s 15.6 14.4 1525 1225 14.7 15.0
Carcass grades:
BCe i R et AES R 2 G g T e O e e 1 e e
ol e s D vl S i 18 8 16 14 15 13
2 P T T R S et SR T S A 1 10 4 6 3 i
BRI i sy o hesa st rlivis e i o PR A e 1
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the same price on the market. In this test, pelt weights were heaviest in
Lot 1, fed alfalfa hay, and with the exception of those produced by Lot 5,
in the groups fed the mineral supplement. The pelts produced by the Lot
5 lambs averaged 0.3 pound lighter than those produced by the Lot 6 lambs,
which received sorgo fodder as roughage without the mineral supplement.

Results 1932-33
(Fifth Test)

In the 1932-33 test, alfalfa hay as the roughage portion of the ration,
Lot 1, was compared with (1) sorgo silage with and without pulverized
oyster shell in Lots 8 and 2 respectively; (2) a combination of sorgo silage
and sorgo fodder with and without pulverized oyster shell in Lots 4 and 3
respectively; and (3) sorgo fodder with pulverized oyster shell.

The average daily rations and gains by 28-day periods are shown in
Table 12. Summary data are shown in Table 13, while some of the more
detailed market data, including carcass grades, are available in Table 13A.

Lot 1, fed ground alfalfa hay, received ground milo heads and cotton-
seed meal in a proportion of 9 to 1 throughout the 98-day fattening period.
During the first 28-day period, Lots 2 to 6 inclusive were fed milo heads
and cottonseed meal in a proportion of approximately 3 to 1, the propor-
tion being changed to 4 to 1 at the beginning of the second 28-day period
and continuing on that basis. The amount of concentrates fed was grad-
ually increased as the feeding period progressed.

As shown in Table 13, Lots 2 and 3, fed sorgo silage, consumed slightly
more concentrate feed than Lot 6, fed sorgo fodder. Concentrates and
roughages were fed according to appetite in the respective lots. The lots
fed pulverized oyster shell consumed slightly more feed than groups which,
with the exception of this mineral, were similarly fed. Lot 1, fed alfalfa
hay, and Lot 3, fed sorgo silage with pulverized oyster shell, each made
0.37 pound per head average daily gain, which was higher than gains made
by the other lots, basis feedlot weights. Comparing gains, basis market
weights, Lot 1, fed alfalfa hay as the roughage portion of the ration,
showed an-advantage of 2.3 pounds, or 8.4 per cent, over Lot 3, fed silage
with the pulverized oyster shell, and an advantage of 7.5 pounds or 33.6
per cent over Lot 2, fed sorgo silage without the mineral supplement.

Comparing gains between Lots 2 and 3, basis market weights, the latter
group which received 0.4 ounce pulverized oyster shell per head daily showed
an advantage of 5.2 pounds, or 23.3 per cent. On a similar basis, Lot 5,
fed sorgo silage and sorgo fodder with 0.4 ounce pulverized oyster shell
per head daily, showed an increased gain of 5.6 pounds or approximately
28 per cent more than that made by Lot 4, which was similarly fed, with
the exception of the mineral supplement. The check group, (Lot 1) basis
market weights, when compared with Lot 6, fed sorgo fodder with 0.4
ounce pulverized oyster shell per head daily, showed an advantage in gain
of 4.7 pounds, or approximately 19 per cent.
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Table 12. Average daily rations and gains in pounds by periods (basis feed consumed),
Lubbock, 1932-33, 98 days
Average
Ist 2nd 3rd 4th - for

Lot Rations 28-da 28-da 28-da 14-da 98-day
No. period, | period, | period, | period, | period,
pounds | pounds | pounds | pounds | pounds

EaciMixlorhead ChOD. . . i oot it s o w60 a siee 117 1.64 1.94 2.07 1.65
Cottonteed 1ol N, 2/l 5 i 5uis iee ie vi's .13 .18 .22 .23 .18
(20-:1Ground ‘alfalfa" Bay . 5. sl ves 1.22 1.35 1.12 1.10 1.21
7 e A S L MR e .58 .58 .58 .32 .53
Total gain per head........... 12.52 11.62 10.30 1.83 36.27

Average daily gain per head. .. .45 .42 .37 =13 .37

24 vliviile headieBon .2 (V5 it o S i s .12 1.58 1.79 1.88 1.56
Cottonseed meal. .......cco0vunuunn .38 .40 .45 .47 .42

(7 |SOrgoSHBEE, .. i (e 2 iie b aiv eaia a et 2.71 2.96 1.99 1.41 2.39
% R T R IR R R .99 .58 .58 .61 .70
Total gain per head........... 10.93 9.80 6.79 1.07 28.59

Average daily gain............ .39 +30 .24 .08 .29

37 iMialo - head eBopy. . « . v in 2 s siee s o s e's 1.12 1.58 1.80 1.92 1.56
Cottonseed meal.........coc0euuenan .38 .40 .45 .48 .42

(2077 |Sorgo SHAgeR: 1i L1 L 3P0, B e el 2.79 3.00 2.98 2.62 2.87
B IRIEE O L s o e e e S .86 .86 712 .26 W
Pulverized oyster shell, oz.......... .40 .40 .40 .40 .40
Total gain per head........... 1163 10.43 10.90 3.32 36.28

Average daily gain........... .42 s 1 .39 .24 S

A NG Readr CHOD el v s v s e v 1.05 .54 1.80 1.90 1.53
Cottonseed meal................... .35 .39 .45 .47 .41

@ L e R T T e e N T AN ST 2.09 2.14 1.50 1.06 1.79
Hd.)i 380880 FOUdBE .2, . 7o sibines sdain sig o s .50 .45 2 <30 .41
Lt A R SRR S R .72 .29 .16 .14 35
Total gain per head.......... 11.22 8. 73 5.30 2.21 27.46

Average daily gain........... .40 B2 .19 16 .28

5 |Milo head chop.......... e e 1.05 1.54 1.80 1.90 1.53
Cottonseed meal. s iln . ool de v evse .35 .38 .45 .47 .41
(QORUISOREO. SIEHPOTL & ook v wid s isats s 51n o 2.12 2.35 1.81 1.26 1.98
HAS) L ISOr@oTIedder: .k i e it i < b eraiid .50 .45 .32 .30 .41
HL TS M e SO e R .58 .29 .56 .00 .40
Pulverized oyster shell, oz.......... .40 .40 .40 .40 .40
Total gain per head.......... 12.68 9.00 8.88 2.62 33.18

Average daily gain........... .45 .32 .32 .19 .34
6 [Miloghead "CROP ...\ /% s s o o m o 0o o's ' .98 1.46 1.80 1.92 1.48
Cottonseed meal. ...... ats etake e o8 5 .32 .36 .45 .48 .39

(20 |Ground sorgo fodder............... 1521 1.25 -96 .83 1.10
B I O e T e s .58 .58 .43 .22 .48
Pulverized oyster shell, 0z.......... .40 .40 .40 .40 .40
Total gain per head........... 11.10 8.38 9.60 3.38 32.46

Average daily gain per head. . . .40 .30 .34 .24 33
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Table 13. Summary of Lubbock test, 1932-33, 98 days

Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6
_Sorgo | Sorgo
Ground | Sorgo Sorgo silage silage | Ground
Item alfalfa silage silage* an and sSorgo
hay ground | ground | fodder*
SOrgo sorgo
fodder | fodder*

Number of lambs per lot. ......... 20 ) 7 207~ 17 20 20

Av. initial weight at feedlot, lbs....| 62.76 62.36 62.87 62.93 62.47 62.22
Av. final weight at feedlot, Ibs.1....| 91.40 83.30 91.47 82.63 87.98 86.08
Av. fleece weight per head......... 7.63 7.65 7.68 7.76 7.67 8.60

Av. final weight at Ft. Worth, lbs.1.| 85.00 77.06 82.75 75.28 80.50 78.75
Av. gain per head, feedlot wts., lbs.2.| 36.27 28.59 36.28 27.46 3318 32.46
Av. gain per head, market wts., 1bs.2.| 29.87 22.35 27.56 20.11 25.70 25.13

Av. daily gain, feedlot weights, lbs. 37 .292 137 .28 .339 .331

Av. daily gain, market weights, lbs. .305 .228 .281 .205 .262 .256

Shrinkage during shipment, lbs..... 40 6.24 8.72 7.35 7.48 2.3
i 953 8.90 8.50 8.52

Av. daily ration consumed,
Milo head CRoD 00 % 7 A v v s
Cottonseed meal. ...
‘Ground alfalfa hay.............
Sumac sorghum silage...........
Sumac sorghum fodder.......
B BT it e aiirtis oip S sis sho-oie
Pulverized oyster shell, oz

Total feed consumed per head, lbs.:
Milohead ChOPp:: . s i oo oo st
Cottonseed meal. <
Ground alfalfa ha
Sumac sorghum silage
Sumac sorghum fodder

6. :
Shrinkage during shlpment,lger cent 7.00 7.49
8.2
I
1

Pulverized oyster shell
Feed required per cwt gain, feedlot

weights:
Milorhedd €hOPp:..ii5ss e s aviontonns 446.40 | 532. 421.78 | 544.72 | 450.60 | 448.12
Cottonseed meal. | 49.60 | 142. 112.68 | 145.08 | 120.04 | 119.04
Ground alfalfa hay. . -7 8 PRI PR N Dt R I
Sumac sorghum silage o Lo 820:25 | T75.14 163886 | 58L .42 |4 mslsd
Sumac sorghum fodder. Sl F e e 145.23 | 120.19 | 331.02
Cost of feed per cwt. gain
Basis feedlot weights. 3.25 [ 2.76 [$ 3.44 |1$ 2.95 |§ 2.89
Basis market weights. . 15 4.15 3.62 4.70 81 3.75
Av. cold carcass weights (214
shrinkage), lbs........... 43.73 39.28.| 42.88 39.25 41.97 40.90
Dressing percentage (out of woo
Basis feedlot weights......... 47.84 47.15 46.88 47.50 47.70 47.51

51.45 50.97 51.82 52.14 52.14 51.94
.3 2.8 (8 2.89 ($ %.89 $ 2.89|$ 2.89 (§ 2.89

Basis market weights. . .
Financial Statement:
Initial cost per head. ...
Cost of feed per head. . ..
Interest on investment, 3 mo

A e R N PR 5 .06 .06 .06 .06 .06 .06
Shipping and marketing cost. .. .. <07 i D o7 D7 .57
Total cost per head, incl. 14 cents

I)er head shearing costs........ 4.89 4.59 4.66 4.61 4.65 4.60
Selling price per cwt. ... 5 4.85 4.85 4.85 4.85 4.85 4.85
Amount received per hea 4.12 3.74 4.01 3.65 3.90 3.82
Amount rec’d for wool, per heads3. 1273 1.79 1.80 1.88 1.74 2.04
Total amount received per head.. 5.85 9:53 5.81 5253 5.64 5.86
Profitiuen headeeill it s e s aiies .96 .94 125 .92 99 1.26

!0ut of wool. i .

2Basis final feedlot weights, including fleece weight.

373 cents per clean pound, less freight to and from College Station.
‘Profit shown does not take into account the losses in the various lots.
*Fed pulverized oyster shell.
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Table 13-A. Showing shrinkage in transit and slaughter data on lambs fed at Lubbock,
1932-33

Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6
Sorgo Sorgo
Ground | Sorgo Sorgo silage silage Sorgo

Item alfalfa silage silage and and fodder
hay ground | ground
sSorgo sorgo

fodder | fodder

Pulverized oyster shell, 0z......... none none 0.40| none 0.40 0.40
Weight at market. . .............. 85.0 7.1 82.8 75.3 80.5 78.8
Shrinkage per head in shipping, lbs. 6.4 6.2 8.7 i 2.5 s
Av. weight dressed carcass, chilled. . 43.7 39.3 42.9 39-3 42.0 40.9
Av. dressing %, basis market wts. .. 51.5 51.0 51.8 52.1 52.1 51.9
Carcass grades:

Choileen-Fiai 5% o 155 e b awbetiions 14 7 14 4 11 11

& v s T A S SRR P 6 10 ) 13 v 4

% 10 D v ST S IR SR AL [l AR 7, (TSI N W R Bl ) s i B A s -

O R R T TR Rt [ AR P b P R LA bk 2 5

All six lots, which were sheared before shipping, were sold at $4.85 per
100 1bs. liveweight on the Fort Worth market, May 4, 1933. However, as
indicated by carcass grades, Table 13A, Lots 2 and 4, fed sorgo silage, and
sorgo fodder and silage respectively without the calcium supplement,
graded considerably below the other four lots. Shorn fleece weights in
this test showed no indication of any advantage in fleece growth for the
groups fed the mineral supplement.

Results 1933-34
(Sixth Test)

In the sixth and final test of the series, comparisons in the original
problem were limited to (1) alfalfa hay (Lot 1) as the roughage portion
of the ration vs. sorgo silage with and without pulverized oyster shell in
Lots 3 and 2 respectively; (2) sorgo silage with pulverized oyster shell vs.
sorgo silage without pulverized oyster shell.

A preliminary study of the utilization of cottonseed meal and cotton-
seed hulls in the lamb fattening ration was undertaken (1933-34) at the
urgent request of interested feeders. Comparisons were made between
a straight feed mixture of cottonseed meal and cottonseed hulls and a
similar mixture to which ground milo heads were added (1) after the
first 30 days, and (2) after sixty days on a cottonseed meal and cottonseed
hull ration. These gains were all checked against that made by Lot 1,
fed ground milo heads and cottonseed meal in a proportion of 9 to 1, and
alfalfa hay as the roughage portion of the ration.

The average daily rations and gains by periods are shown in Table 14.
Summary data are given in Table 15, while additional market data, in-
cluding carcass grades, are shown in Table 15A.
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Table 14. Average daily rations and gains by periods (basis feed consumed), Lubbock,
1933-31, 93 days

Average

Lot 1st 30-day | 2d 30-day | 3d 33-day | for 93-day
No. Rations period, period, period, period,
pounds pounds pounds pounds
% IMilo-bead ehop. ..o iin s maiiviies 1.125 1.58 1.85 1.51
Cottehsesdsmmenl. o .., Shodii vy .125 e 7 .21 &
(20, INTEaliR AN i, L S e e ek 1.32 1.50 127 1.36
TR G e I T o R S S e .53 53 .61 .56
Total gain per head........... 15.40 14.25 13.11 42.76
Average daily gain............ .a13 .475 .397 .46
2 INIRIO) BEAANCIIOD .« o vt 5 iviers o ata e v s wie s 1.05 .52 1.60 1.40
COttongeedeInenl sl .. vivleiosis vis ss misles .35 .38 .40 .38
£37 iSormassilalar. S s e e ey 2.40 2.49 1.67 2,37
L L DR S e R e e e e .30 .45 = .37
Total gain per head........... 12.29 10.47 722 29.98

Average daily gain............ 410 .349 219 .322
35 iMiloheadiehoni. |« o s c s aiemiics O 1.05 <92 1.74 1.44
Cottonseed aneal. . .ccuouvsossinnis .35 .38 .43 .39
(20 IShrlon SHaBE. ) i i iy s S e e 2.40 | * 252 2553 2 .55
e b e e 5.0 SNy W 2l .56 .48 .56 .53
Pulverized oyster shell, 0z........... .40 .40 .40 .40
Total gain per head........... 13.43 13.13 12.50 39.06

Average dally gam.< ... ..o ven .448 .438 <379 .420

4. NI CAATBROD : ov 255 o o emsls s o s 5te R 1.58 1.36%
Cottonseed meal. .451 .38 .39 .41
(18 |Cottonseed hulls 2.37 2.40 2.19 2.32
hd.) (Salt; 02 is oo s il o1 .53 91
Total gain per head... 16.13 6. 2> 9.03 31.41

Average daily gain...... .538 .208 .274 .338

8. [Milo head 'ChOD ., oo« oo o b oe 1.54 1:54¢
Cottonseed meal <39 .47
(17 |Cottonseed hulls 1.88 2.40
hdi)|Salt, 02 v 0 e .46 .48
Total gain per head...... 5.44 29.82

Average daily gain...... .165 321
6 |Cottonseed meal....... . .605 .54
Cottonseed hulls 2.92 2.74
}(1‘119) Salt, oz, . i, b .46 .53
: Total gain per head. . iy 14.42 8.16 2575 25.33

Average daily gain............ 481 272 .083 .272

*Average for 63 days.
tAverage for 33 days.



32 BULLETIN NO. 563, TEXAS AGRICULTURAL EXPERIMENT STATION

Table 15. Summary of Lubbock test, 1933-34, 92 days

Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6
Cotton- | Cotton- | Cotton-
Item Alfalfa | Sorgo Sorgo seed seed seed
hay silage silage! hulls hulls hulls

Number of lambs perlot. ......

v. initial weight at feedlot, lbs .
Av. final weight at feedlot, Ibs. .
Av. weight at Ft. Worth, I e
Av. gain per head, feedlot wts., lbs.
Av. gain per head, market wts., lbs.
Av. daily gain, feedlot welghls 1bs.
Av. daily gain, market weights, lbs.
Shrink. per hd. during shipment, lbs.
Shrink. per hd. during shlpment %.
Av. daily ration consumed, lbs

Pulverued oyster shell, oz.

Total feed consumed per lamb ‘b
Milo head chop
Cottonseed meal
Alfalfa hay......
Sorgo (Red Top) si
Cottonseed hulls. .
SBIEL it sl L
Pulverized oyster shell. .........

Feed consumed per cwt. gain, feed-

lot weights:

Milo head chop.
Cottonseed meal
Alfata hay... . ;.
Sorgo (Red Toi) silage
Cottonseed hulls

Cost of feed per cwt. gain:
Basis feed fed, feedlot weights....[$ 5.50 ($ 5.63 |$ 4.64 ([§ 5.98 |§ 5.82 |$ 6.23

Basis feed fed, market weights. 6.74 7.00 595 8.90 8.57 8.93
Carcass wts., cold (hot less 215 %

shrinkage)............... 45.24 40.09 43.24 36.40 36.08 35.04
Dressed yield, feedlot weights. . ; : g A
Dressed yield, market weights
Financial Statement:

Initial cost per head at 5 cents >

POry PO B0 et 0E i G a il s $ 2.96 {$.3.00 |$ 2.97. |$ 2.97 |$ 2.97 [$. 2.97
Cost of feed per head, feed fed. 2.35 1.69 1.81 1.88 1.74 1.58
Interest on mvestment 3 mos.
Sh ns Sov i 1 ey 06 06 06 .06 06 06
Shipping and marketing cost per

head...............g ......... .63 .63 63 .63 .63 .63
Total cost per head 6.00 5.38 .47 Hoon 5.40 5.24
Selling price per cwt., mkt. wts. 825 8.25 8:20 8.25 8.25 8.25
Amount received per head.. P 7.76 6.94 7.40 6.65 6.58 6.36
Profit per head}.........c..... 1.76 1.56 1.93 1.11 1.18 1.12

*Average for 63 days.

tAverage for 33 days.

iDoes not take into account death losses in the various lots.
1Fed pulverized oyster shell.
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Table 15-A. Showing shrinkage in transit and slaughter data on lambs fed at Lubbock,
1933-34

Lot1 | Lot2 | Lot 3 | Lot 4 | Lot 5 | Lot 6
Cotton- | Cotton- | Cotton-
Item Alfalfa | Sorgo Sorgo seed seed seed
hay silage silage hulls hulls hulls

Pulverized oyster shell, 0z......... none none 0.40| none none none
[Weight at market. .. .....c...oc0u.. 94.0 84.1 89.8 80.6 79.7 Ty
Shrinkage per ne.d in shipping, lbs. 7.9 5.9 8.7 10.3 9.6 7.4
Av. wt. dressed carcass. chilled. . ... 45.2 40.1 43.2 36.4 36.8 35.4
Dressing 9%, basis markel weights. . 48.1 47.7 48.2 45.2 46.2 45.9
Av. weight pelt, per head, lbs. ..... 17.0 14.7 15.5 13.8 13.8 13.5

Carcass grades:
BEHOI i TR
Sy tly good, (4 oo eoiel -
Medium to geod

During the first 30-day period, Lots 2 and 3, fed sorgo silage, received
ground milo heads and cottonseed meal in a proportion of 3 to 1, this
being changed to a 4 to 1 basis at the beginning of the second 30-day
period, and continusd on that basis. As in previous tests, the concentrate
feed was increased in accordance with appetites as the feeding period
advanced. Lot 3, fed sorgo silage with 0.4 ounce pulverized oyster shell
per head daily, as in previous tests, made a larger gain than Lot 2, which,
with the exception of calcium supplement was similarly fed. Basis market
weights, Lot 3 showed an increased gain of 6.24 pounds or 26 per cent
more than Lot 2, fed silage without the calcium supplement. Comparing
Lots 1 and 3, basis market weights, the former showed an advantage in
gain of 4.5 pounds per head or 14.8 per cent.

In a comparison of the several methods of feeding cottonseed meal and
hulls, as shown in Takle 15, gains per head, basis market weights, for
the respective lots were as follows: Lot 4, 21 pounds; Lot 5, 20.3 pounds;
- and Lot 6, 17.7 pounds. In Lot 4, ground milo heads was added to the ration
after the lambs had been on feed 30 days, while in Lot 5, the inclusion
of milo was deferred until 30 days later. The lambs in each of the three
cottonseed hull lots failed to make the expected gains. Lot 1, check
group, fed alfalfa hay as roughage, gained 100 per cent more (market
basis) than Lot 6, fed cottonseed meal and cottonseed hulls, and 13.7
pounds or 65 per cent more than Lot 4, which received 1.4 pounds milo -
heads daily after the first 30 days on feed.

As indicated by carcass weights and grades, in Table 15A, Lots 1, 2,
and 3 finished much better than any of the three lots fed rations in which
'~ cottonseed hulls without the calcium supplement was used as roughage.



Table 16.

periods of 90-98 days (1928-29 to 1933-24, inclusive)

General summary showing average amount of feed consumed per lamb in making from 22.31 Ibs. to 42.76 Ibs. gain during feeding

No. Roughage Cotton- Ground Ground Sorgo Pulv. Av. gain

Lot days seed milo hegari |(Red Top)| oyster per
No. Year on meal, heads, fodder, fodder, shell, lamb,*
feed Kind Pounds Pounds Pounds Pounds Pounds Pounds Pounds
1 1928-29 905 bAdSalke e oo St e Tl v 119.38 16.68 5 11k [ il OSSR DR A o 1 ek 32.72
1 1929-30 90 “{Ground “alfalfa Bay.. ... ee0eaed 113.26 14.10 TRBNIO e St s s S AR e e e 30.35
1 1930-31 90 |(Ground alfalfa hay............... 96.93 15.04 1l O TR Sk it i ST 34.03
1 1931-32 90 [Ground alfalfa bay......c.ccv..-- 111.50 13.45 p 12 B I i R e R R s 35.87
1 1932-33 98 |Ground alfalfa hay............... 119.00 17.99 TOE Y el onk ool weon v e SV Eos T 5 b v o 36.27
1 1933-34 93 |Ground alfalfa hay..........cc00 126.50 15.65 w7110 T RN M, e el B 42.76
PEVORRIE s v Ty » 650 bos v wr 113.44 15.25 e (o et PRI et O R (el SR 35.86
2 1928-29 90 |[Ground sorgo fodder............. 121.42 27.84 G 5 e s i A T P S R 26.93
8 1928-29 88 |Ground sorgo fodder............. 144 .32 30.71 AWM Lo Sl s e 2 ST R gl 29.77
6 1931-32 90 |Ground sorgo fodder............. 110.36 28.65 055 5T, N RO PR P R s B e s 32.05
PNCTBHE L wovs s vt v wis den 125.37 29.07 R B0 AR L R T s S g 29.58
9 1928-29 88 [Ground sorgo fodder............. 149.86 30.71 ot L R R SR P SIS A e 1.47%* 31.65
4 1931-32 90 |Ground sorgo fodder............. 110.62 28.65 b5 Y T N SRRl O ER 2.48 33.42
8 1931-32 90 |Ground sorgo fodder............. 111.04 28.65 Q0T B0 NN il ek A 2.25 34.17
6 1932-33 98 |Ground sorgo fodder............. 107.45 38.64 45248 s SR 0 Sl Tt e 2.45 32.46
ATOERGR .55 oo 5 515w s ¥ 56 502 119.74 31.66 p 5 .7 G PR Wl RS, e 2.16 32.92
3 1928-29 90 |Ground feterita fodder........... 125.32 27.84 4 F 0 S TS, SR AR T AP 25.45
6 1928-29 90 - |Ground milo fodder,.....ecoeeen 116.20 27.84 R T e (e 1 & s e G 27.30
i 1928-29 90 |[Ground milo fodder.............. 125.39 27.84 i R AL R, ST Rty 1.41%% 30.37
4 1928-29 90 |Ground kafir fodder.............. 111.85 27.84 551 s UV R G S ey AR O it U o) AP 25.27
5 1928-29 90 |Ground hegari fodder 117.06 27.84 115.36 26.96
6 1929-30 90 |Ground hegari fodder. . 109.30 28.60 105.38 2231
6 1930-31 90 |Ground hegari fodder. . 97.86 31.95 117.05 26.55
Average...cusussvne % 3% e A 108.07 29.46 112.60 25.27

ve

NOILVLS INAWIMHJIXH TVINLIADIEOV SVXHAL ‘€9¢ 'ON NILATING



Table 16.

periods of 90-98 days (1928-29 to 1933-34, inclusive) —Continued

General summary showing average amount of feed consumed per lamb in making from 22.31 1bs. to 42.76 lbs. gain during feeding

No. Roughage Cotton- Ground Ground Sorg[q Pulv. Av. gain

Lot days seed milo hegari |(Red Top)| oyster per
No. Year on meal, heads, fodder, fodder, shell, lamb, *
feed Kind Pounds Pounds Pounds Pounds Pounds Pounds Pounds
4 1929-30 | 90 |Ground hegari fodder. . 116.33 30.42 112.68 1.12 30.27
5 1929-30 | 90 |Ground hegari fodder. 116.34 30.00 111.00 2.25 31.14
a 1930-31 90 |Ground hegari fodder. 108.35 33.42 122.94 1.13 34.36
4 1930-31 90 |Ground hegari fodder. 106.01 33.01 121.29 1.69 33.26
0 1930-31 90 |Ground hegari fodder. 105.88 33.01 121.29 2.25 33.73
2 1930-31 90 |Ground hegari fodder 107.00 33.01 121.29 2.68 34.07
s R AR o 109.98 32.14 {3 £557 ¥ plt) SRt P NS 1.85 32.80
2 1931-32 R el RO SR R i 210.98 30.95 RS At [N e v o T e S R 25.79
2 1932-33 88 Sorgorsilage. .. ..ol iavene e assius 234.51 40.67 FUER T e e SR T s R el [ e i 28.59
2 1933-34 9T SISO EO BIANE o 50 -t b v e T o e 201.81 35uil1 1 U S e [ i | = 29.98
ANRTRgR: e S 216,77 35.58 B e I L RS P i STl e B s (R ES mT 28.12
-_3 1931-32 90 - 1Sergo BHEEES TN, v cuivive tainas 4 258.85 31.25 R T el S Sy 2.25 36.11
3 1932-33 98 ISorgo BIIRe. . s o s e 281.22 40.88 B 1 e SRR LR N RRUL 2.45 36.28
3 1933-34 93 [ 150rg0 BIRGR . .. i i e e e 237.15 36.24 b Sl ] HE R s e S 2.32 39.06
ERELREE - ol Lt e R 259.07 36.12 1B O oS i i i [ e 2.34 37.15
6 1933-34 93 |Cottonseed hulls, without grain....| 254.71 BORA A ey o R s | e Rl S| e e 25.33
4 1933-34 93 SiCottonseed Rulls:. ..., cvinaress 215.31 37.79 [ T RS G AL L N AR X ) 31.41
5 1933-34 93 |Cottonseed hulls...........c.u.u. 223.61 43.56 e RS T et S R e B O 29.82
AVOTARa L ok i s e 219.46 40.68 e L R R o SR (e R e 30.62
2 1929-30 90 |Ground alfalfa hay............... 60.45 18.52 122.48 L A Rk I VYR 29.88
8 1929-30 90 “|Ground -alfalfa hay.... ..o ds 30.23 22.95 118.05 S i) e T e 27.80
Average, . o R N e 45.34 20.74 120.26 (e b A e Gt el P Bt 28.84
4 1932-33 OB -ISorgo Bilage. .. . v, o sesie daies s 175.43 39.84 V.10 T e e ] (R e 27.46
1932-33 08 |Sorgorsilage.'= Jo 0 I0 med Wl e 193.91 39.83 BT b et 39.88 2.45 33.18

*Basis feedlot 'weights.
**Pulverized limestone.
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Productive Energy of Feeds Used

The productive energy of the feed used was calculated from the feeding
experiments by the same methods that have been used and described in
Bulletin 461 and other previous Texas Station publications. The energy
value of the gain in weight of the standard lot, which received alfalfa,
was calculated with the use of the productive energy of the feeds used
ascertained from the analysis of the feeds, where available, and the
corresponding production coefficients from Texas Station Bulletin 461.
The energy required by the gain in therms per pound secured from these
calculations was assumed to be the energy required for each pound of the
gains made in the other tests. This is not strictly correct, as when the
gains per day are appreciably lower, the percentage of fat in the gain is
also lower, so that the therms of productive energy required per pound
of gain are lower. At present, however, there is no method for correcting
for this difference. The calculations for productive energy from the
feeding experiments are given in Tables 17 to 22, inclusive.



Table 17. Calculation of productive energy from Spur lamb feeding test, 1928-29.

90 days (Lots 8 and 9—88 days)

Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6 Lot 7 Lot 8 Lot 9
Sorgo Feterita Kafir Hegari Milo Milo Sorgo Sorgo
X Alfalfa fodder fodder fodder fodder fodder fodder fodder fodder
k3
Av. initial weight at feedlot, lbs.............. 63.02 62.46 63.48 62.74 63.19 62.91 63.48 70.87 71.38
Av. final weight at feedlot, e st 95.74 89.39 88.93 88.01 90.43 90.21 94.67 100.64 103.03
Average-weight, Thsii- W .o Sow s abiui. 79.38 75.93 76.21 76.38 76.81 76.56 79.08 85.76 87.21
Av. daily gain, feedlot weuzht lbs Xl e aoar e .364 .299 .283 .281 .303 .303 .847 .338 .360
Av. daily ration consumed, 3
Ground mile heads.. .. oo, o00 v Syt 1.62 1.28 1.28 1.28 1.28 1.28 1.28 1.47 1.47
Cottonseed. meal, i Jov iy iesime s s S ervvi 3 - .30¢ = g .309 .309 .349 .349
BOUDhaEh S BN At ol F0 st s s pte o Ny e 3 1.39 1.64 1. 70
BT AL St e ol O .024 .018 .019
Pulverized limestone i R e Y .015
Productive encrgy—mllo heads (.764) . 1.238 .978 .978 978 .978 .978 .978 1.123 1.123
Cottonseed ymeal (Z702) . oo avde v iy .130 217 217 2214 217 217 217 245 .245
AMBREC ATV Dm0 g aivcais SF R ammds 3t T S el e s, S E Sl e 2 A L o et LB I S e ] L i e [ s e e
Totalntherme s . o 0 T St iio e 1.913 1.195 1.195 1.195 1.195 1.195 1.195 1.368 1.368
Maintenance W X .0085 = M.............. .675 .645 .648 .641 .653 .651 672 729 .741
Productive value of gain T— M =B........ e o sl I B | eI i ol et e e SO o el P e = [ e R
Therms for 1 Ib. gain in standard B +G K e e e e | R il S o TS ] (el il P e
Productive energy of gain KXG=L..........|......... 1.017 .962 .956 1.031 1.031 1.180 1.150 1.224
Productive energy of ration M +L N e 1.662 1.610 1.597 1.684 1.682 1.852 1.879 1.965
Productive energy of supplement fed O—T S e .467 .415 .402 489 .487 .657 o911 597
Productne ene gy of 100 Ibs. roughage =
i St I o 8 b o e S SN C e it [ S e 34.6 29.9 32.4 37.6 37.8 47.3 31.2 35.1

SAWVT NO INANWATIdAS WAIDIVD A0 LOUIIH
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Table 18. Calculation of rroductive energy from Lubbock lamb feeding test, 1929-30
Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6
2 . | Hegari | Iegari
Alfalfa | Hegari | Hegari | fodder | fodder | Hegari
fodder | fodder with with fodder
lime lime
Av. initial weight at feedlot, lbs 59.35 59.20 59.46 60.38 99.35 59.58
Av. final weight at feedlot, Ibs. 89.70 89.08 87.26 90.65 90.49 81.89
A rweight) Absy Wi . ol tug. i o 74.53 74.14 73.36 75.52 74.92 70.74
Av. daily gain, feedlot welght 1bs. G .34 .33 .31 .34 .35 .25
Av. daily ration, consume

Ground milo heads. . . 1.41 1.36 1.31 1.25 1.23 1.9%
Cottonseed meal. . ... .16 .21 .26 .34 .33 .32
Ground alfalfa hay. . ... 1.26 .67 s e [ e (eI e e
Ground hegari fodder F.........|........ .61 .89 1-29 1.29 1.21
Sl A v s .027 .034 .036 .036 .036 .033
Phulverizediovster shell . =2 o sl s ol e v e o .013 0251, . oy et
Prod. energy—milo head 5772} 1.089 1.050 1.011 .965 .950 .903
Cottonseed meal (.743). =119 .156 .193 253/ .245 238
Alfalfa hay (.413)......... .5H20 277 s 111 N AR [ Ay e e
Total therms =T 1.728 1.483 1.344 218 17195 1.141

Maintenance W X.0085 o=
Productive value of gain T—M =B.
Therms+for 1 1b. gain in standard

Productive energy of gain K XG=L|........ 1.062 .998 1.094 1,126 .805
Productive ener(%y of ration
......................... 1.692 1.622 1.736 1.763 1.406
Productive energy of supplement
fed O aailey & el T Se el his .209 .278 518 .568 .265
Productive energy of 100 lbs.
roughage =E +wt. fed (F) X
e R S I LR 34.3 31.2 40.2 44.0 21.9
Table 19. Calculation of productive energy from Lubbock test, 1930-31
Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6
Ground | Ground | Ground | Ground | Ground | Ground
alfalfa hegari hegari hegari hegari hegari
hay fodder | fodder | fodder | fodder | fodder
Av. initial weight at feedlot, lbs. 53.21 53.30 5365 5371 54.61 53.21
Av. final weight at feedlot, Ibs. . . .. 87.24 87.37 88.01 86.97 88.34 79.76
Ay weight Abs. W=, Locn s et o 70.23 70.34 70.83 70.34 71.48 66.49
Av. daily gam, ‘feedlot wis., lbs G. .38 .38 .38 <37 37 .30
Av. daily ration, consumed, lbs.:
Ground milo heads. ............ 1.50 1.35 1.37 1.35 1.35 1.30
Cottonseed meal............... .17 .37 .37 .37 .37 .36
Ground alfalfahay............. T S e e e et e
Ground hegarifodder F.........|..c..... 1.19 1.20 1.18 18 1.09
e T A B SR S Ao .042 .031 .050 .049 .049 .036
Pulverized oyster shell .................. .031 .013 .019 S0251 5 Gk
Productive energy
Milo heads T s 1.158 1.042 1.058 1.042 1.042 1.004
Cottonseed meal (. 743) ....... .126 .275 275! 1275 .275 .267
Alfalfa C.413). co sy SV e OIOOLS e AT e It e S N Ve e
Total therms =T ., % o255 1.730] 1.317 1.333 1.317 1.317 1.271
Maintenance W X .0085 = #b97 .598 .602 .598 .608 .565
Productive value of gain T—M =B. 2 b s 22N R B 8 T A s e o dicedls eills ntel cohe e
Therms for 1 1b. gain in standard
+ =R s e ey VA e e A BT I e < Leail ovate 4 s <
Productive energy of gain K XG =L|........ 1.133 1.133 1.103 1.103 .895
Productive energy of ration
MR T = O L s e e e S 1.731 1.735 1.701 1.71% 1.460
Productive energy of supplement
e o T e R T e PR : .414 .402 .384 .394 .189
Productive energy of 100 lbs.
roughage = E + wt. fed (F)
I S e s mALa & Rieny B 34.8 33.5 32.5 33.4 17.3
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Table 20. Calculation of productive energy from Lubbock test, 1931-32
Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6
Alfalfa Sorgo Sorgo Sorgo Sorgo Sorgo
hay silage silage fodder | fodder | fodder
Av. initial weight at feedlot, lbs. . 53.88 55.14 53.70 54.21 54.93 53.94
Av. final weight at feedlot, Ibs. .| 89.75 80.93 89.81 87.63 89.10 85.99
V. weightxIbsa W, J6 o i 71.82 68.04 71376 70.92 72.02 69.97
Av. daily gain, ‘feedlot wt., Tbs. G : .40 .29 .40 .37 .38 .36
Av. daily ration, consumed
Ground milo heads. . ........... 1.34 1.26 1.28 1.18 1.18 1.18
Cottonsead yaeal.. i . e .15 .34 “3b .32 .32 .32
Botphape: B e ol vson e i o 1.24 2.34 2.88 1.23 1.23 1723
Pulvenzed ONBter shell e = es el e R e e Sl e .025 .028 B PR e A
BRLE U R e o e O e .04 .05 .05 .44 .07 .05
Productive energy:
Milo heads g o N e 1.024 .963 .978 .902 .902 .902
Cottonseed meal (. 759) ....... .114 .258 .266 .243 .243 L2418
Alfalfa CA28Y f2o: L) EERE R e e S L e | R e
Total theems=T_. .. .. e 1.669 1.221 1 244 1.145 1.145 1.145
Maintenance W X .0085 = M. ... €10 .578 610 .603 612 .95
Productive value of gain T—M = =B. R s s B o e b e s s gl 5
Therms for 1 lb. gain standard
LS L R A Dghlol 1 R SR (A TS S s e d b s A TR |
Productive energy of gain
R R = o S o s e w, aiate s .768 1.059 980 1.006 .953
Productive energy of ration
M R g i Tty gl o 1.346 1.669 1.583 1.618 1.548
Productive energy of supplement
T R P R R e R R .125 .425 .438 .473 .403
Productive energy of 100 1bs.
roughage = E + wt. fed (F)
A T O S S e S AT A P R 5.3 14.8 35.6 38.5 32.8
Table 21. Calculation of productive energy from Lubbock test, 1932-33
Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6
Sorgo Sorgo
Ground [ silage silage | Ground
alfalfa Sorgo Sorgo and and sSorgo
hay silage silage ground | ground | fodder
sSOrgo sorgo
fodder | fodder
Av. initial weight at feedlot, 1bs. 62.76 62.36 62.87 62.93 62.47 62.22
Av. final weight at feedlot, 1 99 91 99 90 96 95
Average weight, lbs. W... 80.88 76.68 80.94 76.47 79.24 78.61
Av. daily gain, feedlot wt., lbs G AT .292 ST .28 .339 .331
Av. daily ration consumed g
Milo headichop, ¥ aaiei .o Lz vy 1.65 1.55 1.56 1.53 1.53 1.48
Cottonseed meal. . ............. .184 .415 .417 .407 .406 .394
Ground alfalfa hay ............. 1 Lyt s I e RN 2 R M e e S ) e | RS
Sumac sorghum silage F........|........ 2.39 2.87 1.79 1987 e iy
Sumac sorghum fod er F ................................ .407 .407 1.10
SR e T e ) e A IURES .033 .044 .046 .022 .025 .030
Puolverizedioyster shell . o afiv i s L vane s o L e .025 .025
Productive energy:
Milo head chop T 1.289 121 1.218 1.195 1.195 1.156
Cottonseed meal (.800). . .147 .332 .334 .326 .325 315
Sumae sorghum fodder ( 254) s e e e S e e ! .103 O3 T
Alfalfa hay (.381). o U R e Ty R O e o T IR R
‘Fotalithertas il v oitis 1.897 1.543 1.552 1.624 1.624 1.471
Maintenance 2a X .0085 = .687 .652 .688 .650 .674 .668
" Productive value of gain T—M =B. o £ [t AR O U NS P L | D L P
Therms for 1 1b. gain in standard
B, G =R R . Wi BL2R0] s s ia s o el S vs el g ey
Proguctne energy of fgam RKXGaLl . ..o .955 1.210 .916 1.109 1.082
Productive ener of ration
M = 33.7 ........................ 1.607 1.898 1.566 1.783 1.750
Productlve energy of supplement
fed O — gy pp ................ .064 .346| —.058 .160, .279
Producu\;le energy (_): 1?01‘ Igs(F)
roughage = wt. fe
XlgOO.g ........ Seteieters : . 2.7 12.1 0 8.1 25.4
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Table 22. Calculation of productive energy from Lubbock test, 1933-34

Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6
Cotton- | Cotton- | Cotton-
Alfalfa | Sorgo Sorgo seed seed seed
hay silage silage hulls hulls hulls
Av. initial weight at feedlot. Ibs....| 59.15 60.00 59.39 59.45 59.44 59.42
Av. final weight al feedlot, lbs. . ... 101.91 89.98 98.45 90.86 89.26 84.75
A veawelght DS RS e 80.53 74.99 78.92 75.16 74.35 72.09
Av. dajly gain, feedlot wt., Ibs. G.. .46 .322 .42 .338 321 .272
Av. daily ration consumed, Ibs.:
Milo headiehop: ot : < oo oo orbin'sin s T .51 1.40 1.44 1.36 1.54 40
Cottonseed meal’. . ............. 37 .38 .39 .41 .47 .54
AMIRNRAY: e s e e s (R T T ORir e R B e el e AT AR A
Soegasstlage Wiy Bl oL sciiie oo tne Ot 2. 17 2.80 [ lizs crsals ok ol N EEE
Cottonseed-halls: B - 8. o oloae Soan alslesmssmnie s tei i 2.32 2.40 2.74
S L S, R e R .035 .023 .033 .032 .03 .033
Pulverized oyster shell. .. ... e o & h e sigfolomesn o of 1751 PR VSIS L,
Prodrctive energy:
Milo head chop (.771)....... 1.164 1.079 1.110 1.049 L2 187] e
Cottonseed meal (.771)....... .131 293 .301 .316 .362 .416
Alfalfa hay et B T R CBBBL e e e e e | e e o e
Fokal Mo o a 1.880 1.372 1.411 1.365 1.549 .416
Maintenance W X .0085 = M. ... .685 .637 .671 .639 .632 .613
Productive value of gain T—M =B. s (5 1T B e S el i) P S ] P D e R R
Therms for 1 1b. gain in standard
By o G e B 1 e i B D ety Ll o U
Productive energy cf gain K XG=L|........ .837 1.091 .878 .834 .707
Productive energy of ration
M LB A G e ORT el e e 1.474 1.762 1.517 1.466 1.320
Productive energy of supplement
oo L S ) DTS IS S R e ol .102 .351 .152 0 .904
Productive energv of 100 Ibs.
roughage = E + wt. fed (F)
N e el e 4.7 13.8 6.6 0 33.0

The values for the productive energy and digestible protein calculated
from Tables 1A and 1B are summarized in Tables 23 and 24 respectively and
are compared with values calculated from the chemical analyses and the
production coefficients in Texas Station Bulletin 461. These values are
for the feeds fed in a balanced ration, and for this reason should be com-
pared with the results obtained when pulverized oyster shell was included
in the ration, since most of the rations in which sorghum fodder was in-
cluded as the sole roughage are clearly unbalanced with respect to calcium.

The productive values found for sorgo fodder, as given in Table 25,
are close to those calculated. Those found for the hegari fodder are some-
what lower than that calculated from the composition. It is possible that
the hegari fodder did not contain as much grain as was present in previous
samples. The value found for milo fodder (1928-29) is higher than the
calculated value. Two of the values for sorgo silage are lower and an-
other higher than the calculated values.
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Table 23. Productive energy and digestible protein, calculated from analyses in Table 1

Productive Digestible

Name Year energy protein
Therms per Per cent
100 lbs.

TG v ) e e R SO R S St ot 1928-29 70.73 34.68

Ground milo heads e TRy 1928-29 76.41 7.86

ey e e I ee fe Mol s S s e W U B G o 1928-29 40.97 11.86

IO EY Ny Ol ders 0., 0 s g o s e b e 1928-29 5116 2.78

ERound feterita fadder. ... .ot otlid il s ale. 1928-29 47.93 2.79

o R G T Y ST e IR S R S P 1928-2 44 .31 3.94

Ground hegari foddcer....... A 1928-29 48.71 2:32

Ground cane (Red Top) fodder 1928-29 36.09 1.78
Pulverized limestcne.......... T1928-29- .. Jynidatdiistpiasls iy wiode +

Table 24. Productive energy and dizestible protein calculated from analyses in Table 2

Productive | Digestible

Name Year energy protein
Therms per Per cent
100 1bs.
Bt onteod EBl . e R e v e S e 1931-32 75.91 36.70
Bationseedimesbl il i, 50 et e b, 85 e sk 4 1932-33 80.00 36.66
R ttonseed BBl F i o e e il s T e e $ s S 1933-34 77156 37.15
e T T e IR o S e e 1931-32 76.41 7.48
RGeS P ) i o 1932-33 78.09 8.15
Ground milo heads. 1933-34 =11 8.05
Ground alfalfa hay. 1931-32 42.84 12.11
Ground alfalfa hay 1932-33 38 11 9.95
Ground alfalfa hay 1933-34 43.01 12.58
Ground sorgo fodder 1931-32 39.55 1.3
Ground sorgo fodder 1932-33 34.73 1.70
Sorgo silage........ 1931-32 16.53 .40
Sorgo silage.. 1932-33 9.71 28
Sorgo silage.. 1933-34 15.49 40
Cottonseed hull 1933-34 20.90 47
Pulverized oyster shell 5 L e e ! T e
Pulverized oyster shell. . L T | R
Ground hegari fodder (Spur 1928-33 46.81 2.48

The productive energy of feeds, as calculated from these feeding tests,
was greater when pulverized oyster shell or pulverized limestone was
included in the ration, than when it was absent. The difference was ‘not
great for sorgo fodder in 1928-29 or 1931-32, but the differences were large
with milo fodder, hegari fodder, and sorgo silage. With hegari fodder
(1929-30) the productive energy was 21.9 therms per 100 pounds without
the pulverized oyster shell, as compared with 40.2 and 44.0 with this
mineral. For hegari fodder in 1930-31, it was 17.3 without and 34.8,
33.5, 32.5, and 33.4 with pulverized oyster shell. With sorgo silage, it was
5.3 and 2.7 without and 14.8 and 12.1 with pulverized oyster shell included in
the ration. The productive energy secured with the addition of the pul-
verized oyster shell was closer to the calculated productive energy than the
productive energy without this mineral.

This means that the rations in question are unbalanced with respect to
calcium, and under such conditions, the ration is not efficient, so that the
feed tested has apparently a productive energy much lower than normal
because the ration is not well utilized by fattening lambs. When the
ration is balanced by the addition of pulverized oyster shell or pulverized
limestone, the ration is used more efficiently and the productive energy is
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Table 25. Productive energy of roughages, in therms per 100 pounds, and effect of oyster
shell (calcium carbonate) on productive energy

Productive energy Calcu- Oyster
: lated shell
Name of roughage Without With from fed per
oyster oyster analyses | day, oz.
shell shell

1928-29 - Sorgo fodder......... ... .eveinnn
Milo fodder. o
Feterita fodde
Kafir fodder..
Hegari fodder

1929-30 Hegari fodder.. s
Hegari fodder. S, M50 4
Hegari fodder ( )
Hegari fodder (wnth alfalfa) . .

1930-31 Hegari fodder............c......

-

P03 =82 S0 ran Tod der s T i ke s s 3258 358
Sorgo fodder Fet
Sorgo silage. .

1932-33 Sorgo fodder. :
Sorgoysage. . . ot L o
Sorgo silage and sorgo fodder. .....

2
0
1933=34 1 Sorgorsilagen s 2o iR wuuiis s v s 4.7 13.
Cottonseed hulls (with me
milo heads). . 6
Cottonseed hulls h meal and
milo fodder) 0
Cottonseed hulls (with cottonseed
meal ialonie): s e el Ll I ST 0 V15 e S TS oy il AR R A A

normal. Alfalfa contains enough calcium to balance the rations in which
it was used in these experiments. It is possible that the lambs used in
these tests did not have sufficient calcium stored in their bodies to over-
come the adverse effect of a ration unbalanced in calcium, and that lambs
which had received liberal quantities of calcium before they were put on
experiment might not require as much calcium as did those lambs used in
this work. However, the fact remains that the productive energy of a
ration low in calcium may be greatly increased by the addition of cal-
cium in the form of pulverized oyster shell or pulverized limestone.

The total amounts of calcium and phosphorus based on analyses of feeds
utilized in these tests are shown in Table 26. It is noted that the calcium-
phosphorus ratio in the standard lots ranged from 1:0.45 to 1:0.92, as
compared with a ratio of 1:1.21 to 1:2.01 in instances where the calcium
supplement was not included in the sorghum roughage.



Table 26.

in ration; also amount mineral supplement fed per head

Showing calcium and phosphorus in grams consumed daily per 100 pounds liveweight, the ratio and percentage of these elements

Total Total . Pulverized
caleium phosphorus Ratio Per cent Per cent limestone or
Lot consumed consumed calcium to | calcium in | phosphorus | pulverized
Year No. Kind of roughage fed per 100 lbs. | per 100 lbs. | phosphorus ration in ration oyster shell
liveweight liveweight in ration per head
daily daily daily
(grams) (grams) (ounces)
1928-29 1 S EE T R R ey P R 9.13 4.95 1 %50.54 0.510 QL2000 e
2 L e h e S e RS B S U 3.17 4.93 1:1.05 0.181 o L s G S
3 Feterita fodder............. e e s 3.57 4.99 1:1.40 0.201 L i e b
4 Ralie oo . . i/ fhie ool oo oo o oo 2.89 4.91 101070 0.169 Q.88 .. e e
b 15 o BT o b S N S S e S o 3.02 4.73 1 :1.57 0.177 S\ Grnr T ] 2 et e
6 MIIOEIRIARE, .7 U U et e e st 3.94 4.76 1:1.21 0.231 0 0 Tl e e TR
T R D e N e S 7.19 473 1:0.66 0.417 0.274 0.25
8 NOBRONEOARON . o o o NCa o v s e e 3.33 5.08 §:1.53 0.182 (e D07/ Tk Rl e
9 SOIFOMOAAET . 500 i s go e dionianes 6.43 5705 1:0.79 0.350 0.275 0.28
1929-30 1 T R S SR G R S 9.21 4.53 1:0.49 0535 (5 R e e
2 Alfalfa hay and hegari fodder (equal
........................... 6.15 4.62 1:0.7 0.353 0.265
3 Alfalfa hay (2.6 parts), hegari fodder !
(1 par) ......................... 4.40 4.72 1:1.07 0.254 1 I R et e
4 Tlogor) J0dder. . ..o, . v it nina 5:51 4.89 1:0.89 0.317 0.281 0.2
5 Hegari fodder ........................ 8.45 4.84 150,57 0.486 0.278 0.4
6 Hegambtodderis o ot n s Lt giiiete 2.62 4.90 T 361087 0.152 @ 2880 e s e
1930-31 1 RNy D T b i 8.57 4.76 1:0.56 0.482 Q2B 8 SN, et
2 Hegars S0 ddemy. iiml. « i sk ndleasirao 10.03 5.46 1:0.54 0.529 0.288 0.47
3 Hegarifadder oo i, badate i o ey 5.91 5.46 1:0.92 0.312 0.289 0.2
4 Hegretfoddera Dt w8 o s st 7.41 B4 12 0.73 0.394 0.289 0.3
H 2 E T G R R R GRS e 8.35 5.36 1:0.64 0.450 0.289 0.4
6 Hegarrodder ot i e el ey o 4 2.74 5.52 L 2001 0.146 0.294

SAWVT NO LNAWITIANS WAIDIVD A0 LOUAIH
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Table 26. Showing calcium and phosphorus in grams consumed daily per 100 pounds liveweight, the ratio and percentage of these elements
in ration; also amoeunt mineral supplement fed per head—Continued
Total Total Pulverized
calcium phosphorus Ratio Per cent Per cent limestone or
Lot - consumed consumed calcium to | calcium in | phosphorus | pulverized
Year No. Kind of roughage fed per 100 lbs. | per 100 lbs. | phosphorus ration in ration oyster shell
liveweight liveweight in ration per head
daily daily daily
(grams) (grams) (ounces)
1931-32 1 B b S S S A S B e 9.37 4.52 1:0.48 0.543 L (O RPN T
2 Ror g 2 e G S S TR A o 2.58 4.66 1%1.81 0.098 LS N7 Gl R A O o
5 SORgoEIRges L e e y ; N0 \ ) ;i
3 & il 8.86 4.64 1:0.52 0.312 0.163 0.4
4 Sorgaoduer: s e e e 9.65 4.34 1.:0.45 0.547 0.246 0.44
a Sorgo fodder. .- : e 8.90 4.27 1:0 48 0.513 0.246 0.4
6 SOTROTOd AN L ECRRE e S S e 2.91 4.39 ¥ 180 0.165 Q248 | v s 500G,
1932-33 1 Alfalfatheyio . o: .00k 8.30 4.54 1 :0.55 0.487 0.266
2 Sorgo silage. 2.5 4.97 1::1.95 0.099 0.193
a3 Sorgo silage. 8.06 4.83 1:0.60 0.295 0.177
4 {Sorgo silage.
Sorgo fodder 277 4.97 1:1.79 0.113 0.203
5 Sorgo silage.
Sorgo fodder. . 8.32 4.86 1:0.58 0.333 0.195
6 Sorgo fodder.. 8.21 4.62 1:0.56 0.474 0.267
1933-34 1 Alfalfa hay.. 9.19 4.50 1:0.49 0.537 0.263
2 Sorgo silage. 2.36 4.59 1.+1:94 0.099 0.192
3 Sorgo silage. 8.02 4.56 1 097 0.317 0.180
4 Cottonseed hulls 3.06 5.27 1293992 0.124 0.213
5 Cottonseed hulls. . 5 3.32 5.94 Y+ 1579 0.123 0.221
6 Cottonsesd-hualls? ..o vu v onvutooaia BX 3.04 4.31 1:1.42 0.148 0.209

NOILVLS INHWIHIXH TVIALINOIYDV SVXHAL ‘€9¢ 'ON NILATING
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DISCUSSION

Tests to determine the influence of pulverized limestone or pulverized
oyster shell, each of high calcium content, on gains and finish of fatten-
ing lambs on several different kinds of sorghum roughage in the form of
chopped fodder or silage were conducted at Substation No. 7, Spur, dur-
ing the 1928-29 feeding season and at Lubbock in cooperation with the
Division of Agriculture, Texas Technological College, during the 1929-30
to 1933-34 feeding seasons. The average total gains per lamb for the
‘various groups, basis feedlot weights, classified as to the kind of sorghum
roughage fed either with or without the calcium supplement during the
several tests, are shown in Table 16. Each of the respective feeding
periods lasted approximately 90 days.

A good feeder lamb, fed a properly balanced ration, should gain from
28 to 30 pounds during a 90-day period. Table 16 shows that the lambs fed
rations properly balanced, with respect to digestible protein, energy, and
mineral matter, made satisfactory gains. On the other hand, those groups
fed either sorghum fodder or sorghum silage without the calcium carbonate
supplement failed in a number of instances to make the normal or ex-
pected gain.

The summary data covering feedlot performance for the respective
tests by years are shown in detail in Tables 5 and 5A, 7, 9 and 9A, 11 and
11A, 13 and 13A and 15 and 15A.

These results, covering gains and finish on the respective rations fed,
clearly indicate the superiority of alfalfa as the roughage portion of the
fattening ration over sorghum fodder or sorghum silage fed without the
pulverized limestone or pulverized oyster shell supplement. They show
further the distinct advantage of using a supplement high in calcium
when a sorghum roughage rather than a legume, such as alfalfa hay, is
fed. The gains and finish made by the lambs fed the mineral supplement
compared favorably with those receiving alfalfa hay as the roughage
portion of the ration.

Pelt weights generally averaged heavier in the alfalfa hay and the sor-
ghum groups receiving the mineral supplement than those produced by
- the sorghum non-mineral groups; however, there were some inconsistencies
in this respect,
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SUMMARY

1. The influence of pulverized limestone or pulverized oyster shell, each
of high calcium content, on the gains made by lambs fed sorghum roughage
in fattening rations was studied during the period 1928-29 to 1933-34
inclusive. Sorghum silage was not fed in connection with this study until
1931-32. However, lambs fed sorghum silage supplemented with pulver-
ized oyster shell in that and two subsequent tests made feedlot gains
comparable to those made by lambs fed alfalfa and showed a desirable
finish at the end of the feeding period. -

2. Lambs in the check groups fed alfalfa hay as roughage in fattening
rations made significantly greater and more consistent gains than those
receiving sorghum fodder without a calcium supplement. Furthermore,
the alfalfa-fed lambs showed a lower death loss while on feed and a lower
shrinkage in shipment to market than lots that received sorghum fodder.
No death losses resulted in the lots fed sorghum silage supplemented with
0.4 ounce pulverized oyster shell per head daily.

3. In each of the six tests of this series, fattening lambs fed sorghum
fodder or sorghum silage as the roughage portion of the ration and sup-
plemented with pulverized limestone or pulverized oyster shell, consumed
larger amounts of roughage, made considerably larger gains, finished
better, and yielded heavier carcasses than those that did not receive the
calcium supplement. These differences in gains were barely significant in
the first test (1928-29) at Spur; however, with the exception of Lot 6
(1931-32) at Lubbock, the differences were highly significant each year.

4. These tests have rather definitely indicated that sorghum silage made
from properly matured feed crops, and when supplemented with approx-
imately 0.4 ounce pulverized oyster shell, is more desirable in the lamb
fattening ration than sorghum fodder. Sorghum fodder, which often be-
comes moldy or spoiled in curing, is believed to be particularly fatal to
lambs.

5. Since definite calcium and phosphorus requirements in rations for
fattening lambs were not known, the levels of these minerals in the
check group fed alfalfa hay were used as an empirical standard. In these
tests, pulverized limestone or pulverized oyster shell was fed in varying
quantities ranging in amounts from 0.2 to 0.47 ounce per head daily. The
calecium level for sorghum-fed groups receiving 0.4 ounce of pulverized
oyster shell per head daily very closely approximated that of the check
groups fed alfalfa hay. Likewise carcasses of lambs that had been fed
0.4 ounce of this supplement per head daily graded practically as high as
those produced in the alfalfa-fed groups.

6. The average calcium content in the sorghum fodders used in these
studies ranged from 0.21 to 0.34 per cent and in the sorghum silage from
0.07 to 0.11 per cent before supplements were added as compared with
1.01 to 1.18 per cent in the alfalfa hay fed.

7. The productive energy of the feeds used in these tests was calculated
from the experiments by the same methods used in previous tests at the
Texas Station. The productive energy secured with the addition of pul-
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verized limestone or pulverized oyster shell in these tests was closer to the
calculated productive energy than the productive energy without the cal-
cium supplement (Texas Station Bulletin 461). This means that lamb
fattening rations in which sorghum is used as the sole roughage are un-
balanced with respect to calcium and are therefore inefficient.

8. In this series of tests, the total daily intake per 100 pounds live-
weight for the check or alfalfa-fed groups ranged from 8.30 to 9.37 grams
of calcium and 4.50 to 4.95 grams of phosphorus. In the groups fed
sorghum fodder or sorghum silage as the roughage portion of the ration
without the pulverized limestone or pulverized oyster shell supplement,
the average daily intake per 100 pounds liveweight ranged from 2.36 to
3.94 grams calcium and 4.39 to 5.52 grams phosphorus. When pulverized
limestone or pulverized oyster shell was added to the ration in which
sorghum fodder or sorghum silage had been included as the roughage,
the average daily intake per 100 pounds liveweight ranged from 5.51
to 10.03 grams calcium and 4.27 and 5.46 grams phosphorus.

9. The average daily consumption of sorghum fodder per lamb during
the fattening period ranged between 1.1 and 1.7 pounds as compared with
2.2 and 2.9 pounds of sorghum silage. The inclusion of the calcium supple-
ment inereased the daily consumption of fodder by approximately .1 pound
while the silage consumption was increased approximately 0.5 pound.
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