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RATIONS FOR FATTENING RANGE LAMBS

B. E. CARMICHAEL J. W. HAMMOND

INTRODUCTION

The data presented in this bulletin have been gathered in a
continuation of the study of lamb feeding under Ohio conditions
which was begun by the Ohio Station in 1905, and which has been
carried on each year, except one, since that time. For three con-
secutive years the work was done in cooperation with Mr. S. J. Fryer,
at his farm in Wayne county. Increased appropriations have since
made it possible to do some lamb feeding work at the Experiment
Station. In all, over 800 lambs have been used in these tests.

While market conditions go far toward controlling the profits
from lamb feeding operations, yet the kind of rations used is a factor
that is of great importance and one which, fortunately, may be con-
trolled by the feeder. Important differences in the efficiency of
various rations have been found, as will be noted in the following
pages. Bulletins 179 and 187 (which may be had upon request)
show the results secured in the work of the first two years. The
results of the last four years’ work are presented in this bulletin.

EXPERIMENT 1
CONDUCTED IN 1908
OBJECT
This experiment was conducted with two objects in view:
1. To compare a ration of corn and timothy hay with one of

corn, linseed oilmeal and timothy hay.
2. To compare heavy and light grain rations.

PLAN OF EXPERIMENT

This experiment was conducted on the farm of Mr. S. J.
Fryer. Four lots of 40 lambs each were used 1in the
experiment, which lasted from January 14 to March 30, inclusive, a

(685)
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period of 77 days. In this, as inall other experiments reported in
this bulletin, all the lots were made as nearly alike as possible with
respect to weight, breeding, conformation, quality and sex, and all
lots were given the same treatment except for the difference in the
rations.

Lambs used: The lambs used in this experiment were choice
western feeders, carrying both Merino and Down blood. They
were included in a band of feeders purchased on the Chicago market
in November, 1907, by Mr. Fryer, for his winter feeding. The
lambs were all run together on Mr. Fryer’s farm and fed a light
grain ration until January 14, when the experiment began.

Rations: The rations fed were as follows:

Lot 1. Corn and timothy hay.
2. Corn, oilmeal and timothy hay.
3. Corn, oilmeal, timothy and alfalfa hay.
4, Corn, oilmeal (three-fourths as much concentrates
as Lot 3), timothy and alfalfa hay.

All lots were fed as much roughage as they would consume
without unnecessary waste. Lots 3 and 4 were given one feed of
timothy and ome of alfalfa hay each day. Lots 1,2 and 3 were fed,
when on full feed, all the grain they would consume up to one and
one-half pounds daily per head. Lot 2 was fed corn and oilmeal in
the proportion of 5 parts, by weight, of corn to 1 part oilmeal. The
ratio of corn to oilmeal fed to Lots 3 and 4 was so adjusted that both
lots were fed the same amount of oilmeal, although Lot 4 was fed but
three-fourths as much total concentrates as was Lot 3. The
average proportion for the entire experiment was 8.1 parts corn to
1 part oilmeal for Lot 3, and 5.7 parts corn to 1 part oilmeal for Lot
4, 'Table I shows the amount of feed consumed by the different lots
by weekly periods.

TABLE I, Experiment I. Average feed consumed daily per lamb by weekly periods

Lot 1 Lot 2 Lot 3 Lot 4
Timoth Timoth,
Date Com Tirﬁwthy Ca(;rg Timothy %%r"i‘ and 2‘:{5‘ and

37| oilmear* | D2y oilmeal* alﬁ:l;a oilmeal* a]].if:lsfa
Lbs. Lbs. Lbs, Lbs. Lbs, Lbs. Lbs. Lbs,
Jan, 1420 .00 vnees 1.20 1.31 1.20 1.29 1.20 1.34 .90 1.57
Jan, 21-27.ccccnuen... 1.35 1.23 135 1.25 1.35 1.34 1.01 1.53
Jan, 28-Feb. 3 .......| 1.35 1.25 1.35 1.26 1.35 1.35 1.01 1.58
Feb. 4-10. .. 135 1.26 1.35 1.28 1.35 1.39 1.01 1.64
Feb. 11-17... 1.35 1.24 1.35 1.24 1.35 .40 1.01 1.60
Feb. 18-24., ....... 1.35 1.26 135 1.25 1.35 1.43 1.0 1.62
Feb, 25-March 2. ....| 1.50 1.22 1.50 1.24 150 1.41 1.125 1.62
March 3-9yseeeverace. 1.50 1.11 1.50 1.12 1.50 1.37 1.125 1.62
March 10-16.....0o.n. 1.49 1.04 1.50 109 1.50 1.38 1.125 162
March 17-23.-+..t ... 1.03 91 1.50 1.04 1.50 1.35 1.125 162
March 2430 .... ....| 1.23 .92 1.50 1.06 1.50 1.36 125 1.64
Average..-ereraee.. 1.33 1.16 1.40 1.19 1.40 1.37 1.05 1.61

*See text above for proportions of corn and oilmeal.
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Feeds used: Shelled corn of good quality, old process finely
ground oilmeal, and hay of good quality raised on the farm of Mr.
Fryer, were used in this experiment.

Method of feeding: The daily ration was fed in two equal
portions, morning and evening. The grain was fed first, followed
by the hay, and any refuse hay was removed from the racks and
weighed before the next feed of grain was given.

W ater, salt and bedding: Water was supplied by automatically
regulated tanks in each pen, so that the lambs had access to itatall
times except when it was withheld at night previous to weighing.
The lambs were supplied with salt twice weekly. Wheat straw and
refused hay were used for bedding.

Quarters: The lambs were fed in the barn used in the experi-
ments reported in Bulletins 179 and 187, to either of which the reader
is referred for a description. The lambs were confined in pens
12.5x26 feet inside the barn, except when they were driven to the
scales to be weighed.

WEIGHTS AND GAINS

In this, as in all the experiments reported in this bulletin, the
initial and final weights were secured by taking the average of three
weights taken on successive days. The lambs were also weighed
one morning each week during the experiment to note the progress
made by the different lots. The lambs were weighed in the morning
before being given feed or water, the water having been withheld
during the night previous to weighing. Table Il shows the weight
of each lot and the gain made by each lot for each week of the
experiment.

TABLE II, Experiment I. Weight and gain for each lot by
weekly periods; 40 lambs in each lot.

Lot 1 Lot 2 Lot 3 Lot 4
Date
: Weekly . Weekly s Weekly . Weekly
Weight gain Weight gain Weight gain Weight gam
Lbs, Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.
January 13, 14, 15...| 2,722 2,707 2,705 2,702
January 2l.......... 2,805 83 2,780 73 ,850 145 2,760 68
January 28... .1 2,90 155 2,910 130 ,945 95 ,895 135
February 4 ... 3,045 85 ,045 1356 , 105 ,005 110
February 11.. 3,115 70 ,115 70 ,110 0l
February 18 3,160 45 3,175 60 ,240 130 ,130 75
February 25 3,235 7 3,265 90 ,315 7 ,205 75
March 3. , 140 3,39 130 ,455 140 295 90
March. 10. 3,435 60 3,480 85 ,590 135 ,415
March 17............. 3,665 130 3,610 130 ,710 120
March 24.......cuueee 3,525 —40 3,695 8 ,795 8 ,585
March 30, 31 Aprill| 3,630 105 3,765 70 ,872 g ,658 73

Table IIT shows the total gain and the average daily gain per
lamb for each lot. It will be noted that large gains were made by
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Lots 2 and 3, and the gains made by Lots 1 and 4 were very fair.
An average daily gain of three-tenths of a pound per lamb is con-
sidered very good. Lot 1 made slightly less and Lot 4 slightly more
than this amount of gain. This shows that very good gains are
possible from such a ration as corn and timothy hay, although such
a ration will, under market conditions that usually prevail, seldom
be the most economical.

TABLE III, Ezxperiment I. Summary of weights and gains; 40 lambs in each lot.
Test lasted 77 days, January 14 to March 30, 1908, inclusive.

Initial Final
L & Average
Lot Ration weight | weight Total | 4aily gain
Jan. 13, |Mar. 30, 81,| gain
14'15° | Apr.1 per lamb
Lbs, Lbs. Lbs. Lbs,
1 Corn and timothy hay ....eseeeee venuinnn. 2,722 3,630 908 .29
2 Corn, oilmeal and timothy hay ............. 2,707 3,765 1,058 344
3 Corn, oilmeal, timothy and alfalfa hay..... 2,705 3,872 1,167 .379
4 Corn and oilmeal (light), timothy and
AIAlA HAY .eeeneerretvernnnnnasenrenacs 2,702 3,658 956 .310

Lot 2, fed oilmeal in connection with corn and timothy hay,
made 150 pounds, or 16.5 percent, more gain than did Lot 1, fed corn
and timothy hay. Lot 3, fed alfalfa and timothy hay, made 109
pounds or 10.3 percent more gain than did Lot 2, which was fed the
same amount of concentrates as Lot 3 but was fed only timothy hay
for roughage. Lot 3, fed a full grain ration, made 211 pounds or 22
percent more gain than did Lot 4, fed a light grain ration.

EFFICIENCY OF RATIONS

Table IV shows the efficiency of the different rations measured
by the amount of feed consumed per 100 pounds gain. Lot 2, fed
corn and timothy hay supplemented with oilmeal, consumed less
grain and hay per 100 pounds gain than did Lot 1, fed corn and
timothy hay alone. Lot 3, fed one feed of timothy and one of alfalfa
hay each day consumed less grain and slightly more hay per 100
pounds gain than did Lot 2, fed timothy hay and the same amount
of concentrates as was fed Lot 3. Lot 4, fed a light grain ration,
consumed 8.4 percent less grain, and 42.7 percent more hay per 100
pounds gain than did Lot 3, fed a full grain ration.

TABLE 1V, Experiment I. Feed consumed per 100 pounds gain.

Lot Corn Oilmeal Timothy hay Alfalfa hay Total
Lbs, Lbs. Lbs. Lbs. Lbs.
1 451.7 393.0 csean 844.7
2 330.7 68.1 347.4 6.2
3 329.3 41.4 176.3 186.7 733.7
4 288.9 50.5 250.2 267.9 857 6
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COST OF GAINS

Table V shows the cost of feed fed per 100 pounds gain for each
lot. It shows that with feeds at the prices indicated in the table, the
addition of oilmeal to a corn and timothy hay ration resulted in a
material reduction in the cost of gain, as may be seen by comparing
Lots 1 and 2. It also shows that a full grain ration was more
economical than a light one, which will be noted by a comparison of
Lots 3and 4. It should be borne in mind that a change in the price
of feeds would result not only in a difference in the cost of gain, but
would affect the relative cost of gains produced by the different
rations; that is, the ration that produces the cheapest gain at a given
combination of prices for feeds, might not produce the cheapest gain
with any other of the many possible combinations of prices.

TABLE V, Experiment I. Feed given; gains produced; cost of gains.

Lot 1 Lot 2 Lot 3 Lot 4
Feeds and prices
Amt. | Value | Amt. | Value | Amt. | Value| Amt. | Value
Lbs. Lbs. Lbs. Lbs.
Corn, 63c per bushel.......eeevur oees 4,101 | $46.14 | 3,605 | $40.56 | 3,843 | $43.23 | 2,761.5| $31.06
Oilmeal, £36 per ton........ U TR IO 721 | 12.98 483 8.69 483 8.69
Timothy hay, $10 per ton...... ... | 4,215 | 21.07 | 4,350 | 21.70 | 2,300 | 11.50 | 2,685 | 13.42
Alfalfa hay, $10 per ton. ceceeecveee | veeee | wene . weeee | weens 2,305 | 11.52 | 2,685 13.42
Total cost of feed -....uvever cnvevens veeo | $67.21] ... . | $75.24 | ..... | $74.94| .... | $66.59
Total gaileseee coee vererevierunnne 908 | ..... 1,058 | ..... 1,167 | ..... 956 | .....
Cost of feed per 100 pounds gain
on basis of above prices ......... vens 740 ..... 71 ..... 6.42 | .... 6.97

The manner in which the cost of gain is affected by the price of
feeds is illustrated by Table VI, which shows the-cost of the feed
required by each lot to produce 100 pounds of gain, with corn at five
different prices varying from 28c to 84c per bushel, and timothy and
alfalfa hay at six different prices, varying from $5.00 to $17.50 per
ton. The figures in bold type in this table indicate the lowest com-
binations of these prices which would, under the conditions of this
experiment, permit a profit from the addition of oilmeal (at $36 per
ton) to a ration of corn and timothy hay. With hay worth from
$15.00 to $17.50 per ton, the addition of oilmeal to such a ration
would be profitable with corn worth 42c or more per bushel, but
with hay worth from $5.00 to $12.50 per ton, the addition of oilmeal
would not be profitable until corn is worth 56c or more per bushel.
It may thus be seen that whether or not it is profitable toadd oilmeal
worth $36 per ton to a ration of corn and timothy hay for fattening
lambs depends upon the prices of corn and hay. With a lower price
for oilmeal it could be used at a profit with lower prices for cornand
hay than are shown in the table.



690 OHIO EXPERIMENT STATION: BULLETIN 245

TABLE VI, Ezperiment I. Cost of feed fed per 100 pounds gamn
with feeds at varying prices.*

Price of hay per ton
Corn per Lot

bushel $5.00 $7 50 $10.00 $12.50 $15.00 $17.50
1 42 4.00 $5.16 $5 74 $6.32

2 AN B B A BT
4 3.76 446 58 6.57 7.97

1 4.55 513 5.71 6.29 6 87 7.45

2 2 4.81 5.32 5.84 6.35 6.86 7.38
3 4.90 4.69 5.19 5.68 6.17 6.67

4 4.48 518 5.88 6.59 7.29 7.9

1 5 68 6.26 6.84 7.42 8.00 8.58

56 2 5 66 6.17 660 720 772 8.23
< 3 5.02 5.52 6.01 6 50 7 00 7.49

4 520 590 6.61 7.31 8.01 il

1 6.81 7.39 7.97 8 55— 9 13 9.71

20¢ b3 6.51 703 7.54 8 05 8 57 9.08
3 5.8 6.34 6.83 7.33 7.82 8.31

4 5.92 6'63 7.33 8.03 8.73 9.44

1 7.9 8 52 9 68 10.26 10.84

84c 2 7.36 7.8 8.39 8 91 942 9.93
3 6.67 7.16 7 66 8.15 8 64 9.14

4 65 73 875 9 46 10.16

*In computing this table, oilmeal was valued at $36 per ton.

By comparing the cost of gains made by Lots 3 and 4 it may be
seen that with feeds at any of the prices given in this table, the only
combination of these prices which would result in the light grain
ration (Lot 4) producing cheaper gains than the full grain ration
(Lot 3) would be with corn worth 84c per bushel and hay worth
$5.00 per ton—a combination of prices that seldom prevails in Ohio.

CONSUMPTION OF ROUGHAGE

Table VII shows the amount of roughage fed and the amount
and percentage consumed. Lot 2, fed oilmeal in addition to corn
and timothy hay, consumed more hay than did Lot 1, not fed oilmeal.
There was no striking difference in the percentage of the roughage
consumed by Lots 1and 2. Lot 3, fed one feed of timothy and one
of alfalfa hay each day consumed more roughage than did Lot 2, fed
the same amount of concentrates as was fed Lot 3, but fed timothy
hay aloneas a roughage. Lot4, fed the light grain ration, consumed
more roughage than did Lot 3, fed the full grain ration, although
there was very little difference in the percentage of roughage con-
sumed by these two lots. Lots 3 and 4, fed one feed of timothy and
one of alfalfa hay each day, consumed a larger percentage of the
timothy hay than did Lots 1 and 2, fed timothy hay alone as a
roughage.
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TABLE VI1I, EzperimentI. Roughage fed and consumed.

Timothy hay Alfalfa hay T
Lot Percent Percent
' Fed ‘ Consumed consumed Fed i Consumed I consumed
L | | B |
2 4,390 . 49 cesos T
3 2,300 2,057.5 89.46 2,30 2,178.5 94.51
4 2,685 2,392 09 2,685 2,661.5 95,40

SHRINKAGE IN SHIPPING
Table VIII shows no decided difference in the amount of
shrinkage of the different lots in shipping from Big Prairie to
Pittsburgh, a distance of 149 miles.

TABLE VIII, Experiment I. Shrinkage in shipping.

Shrinkage
. Home Pittsburg
Lot Ration weight | welght™ | noio0) | percwt.
Lbs. Lbs. Lbs. Lbs.
1 |Corn and timothy hay.. sveceveiievrneennina.. 3,630 3,470 160 4.41
2 |Corn, oilmeal and timothy hay........... . 3,765 3,600 165 4.38
3  |Corn, oilmeal, timothy and alfalfa hay ... . 3,872 3,700 172 4,44
4 |Corn, oilmeal (light), timothy and alfalfa hay| 3,658 3,500 158 4.32

* Weighed before feed and water were given,
**Weighed after feed and water were given.

EXPENSE OF SHIPPING AND MARKETING

Table IX shows a detailed statement of the various items of
expense incidental to marketing the lambs in Pittsburgh.

TABLE IX, Experiment I. Ezxpense* of shipping and marketing.

) Lot 1 Lot 2 Lot 3 Lot 4

Freight.. oo vevee teeveernaes vanen $3.79 4 $4.04 $3 82
Cominission - o1l 0.1" 596 2 56 5.26 5.9
Feed, yardage, €tC .vvivaeerves = onn 3.4 b 3 44 3.44
Total, oo« ceriienen  cresneesnes $9.49 $9.63 $9.74 $9.52

*Freight charges based on weight. Commussion, feed and yardage charges based on number of

dambs in each lot.
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Lot 2. Experiment I.

Lot 3. Experiment I.

Lot 4. Experiment [.
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EXPERIMENT II
CONDUCTED 1909-1910, AT THE EXPERIMENT STATION
OBJECT

The objects of this experiment were as follows:

1. To compare clover and alfalfa hay for fattening lambs when
fed with shelled corn.

2. To compare corn stover and soybean straw for fattening
lambs when fed with shelled corn and linseed oilmeal.

3. To compare all four rations as described above.

PLAN OF EXPERIMENT

Four lots of 25lambs each were used in the experiment which
lasted from December 22, 1909 to March 1, 1910, inclusive, a period
of 70 days.

Lambs used: The lambs used in this experiment werestrictly
choice western feeders—uniform, thrifty, vigorous and of good
quality, showing a mixture of some of the long wool and Down
breeds with Merino or Rambouillet. They were purchased on the
Chicago market in December, 1909.

Rations: The rations fed the four lots were as follows:

Lot 1 Corn, oilmeal and corn stover.
2 Corn, oilmeal and soybean straw.
3 Corn and clover hay.
4 Corn and alfalfa hay.

It was planned to feed as much grain as the lambs would eat,
up to one and one-half pounds per head daily. ILots 1and2 werefed
corn and oilmeal in the proportion of five parts, by weight, of corn
to one part of oilmeal. Sufficient roughage was fed toallow thelambs
to eat all they desired without excessive waste. Table X shows the
average daily feed consumed by each lot by weekly periods.

TABLE X, Experiment II. Average feed consumed daily per lamb
by weekly periods.

Lot 1 Lot 2 Lot 8 Lot 4
Date Corn, 5;| Corn | Corn, 5; | Soybean Clover Alfalfa

oilmeal, 1| stover [|oilmeal, 1| straw Corn hay Corn ay

Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs,

1.05 1.18 1.06 1.10 1.04 1.37 1.04 1.37

129 1.19 1.29 1.10 1.29 1.25 1.29 1.28

1.41 121 1.41 1.14 1.41 1.24 1.41 1.14

1.44 1.12 1.44 1.07 1.44 1.24 1.06 1.24

1.4 1.19 1.44 1.04 1.4 1.21 1.4 1.24

14 1.21 144 1.14 144 1.18 1.4 1.37

1.44 1.25 1.44 1.256 1.44 1.22 144 1.40

1.44 1.24 14 1.26 1.44 1.33 1.44 147

1.44 1.21 144 1.25 1.44 1.36 144 1.50

144 1.26 144 128 1.44 139 1.44 1.48

Average........ 1.38 1.21 138 1.16 1.38 1.28 1.34 1.35
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Feeds used: The shelled corn used in this experiment was ot
good quality. The oilmeal was coarsely ground, somewhat finer
than the regular pea size. The clover hay was of the mammoth red
variety, raised on the Experiment Station farm during the summer
of 1909. It was cut early, well cured, and of excellent quality. The
alfalfa hay was also grown on the Experiment Station farm during
the same season, and was more fibrous and woody than alfalfa hay of
the best quality. The soybean straw, as the name indicates, was
that part of the soybean plant which remained after the beans had
been removed by threshing. It was composed of the stems, leaves
and pods, and was very woody and coarse, although it was well
cured and was not damaged by rains.

Table XI gives the analyses of the feeds and of the refuse from
each kind of roughage used in the experiment, as reported by the
Department of Chemistry of the Experiment Station.

TABLE XI, Experiment II. Percentage composition of feeds.

. Nitrogen-

Feed ration Water Ash Protein Fiber exg-?ct ez?gla?:

Percent Percent Percent Percent Percent Percent
COITlrrne raranaansos cnnennannes 18.45 1.41 18.87 1.73 65.74 380
Oilmeal......... ceen 10.73 5.12 33.66 8.17 36 45 5.81
Alfalfa hay..... 19.35 6.00 13.02 28 33 31.73 1.57
Alfalfahay refuse. 20.07 ,6.88 8.16 37.19 26.72 .98
Clover hay ...« .. 17 11 4.99 9.65 36. 30.61 114
Clover hay refuse.. 20 71 5.25 744 32.92 31.97 1.71
Corn stover... .... 23 67 4 57 5.28 28.0 37.19 1.25
Corn stover refuse. 19 75 37 307 33.40 38.86 1.21
Soybean straw ... ... 19 07 5.37 6.95 33 21 04 1.36
Soybean Straw refuse....o.ee. 1879 7.00 6.85 34.56 31.37 1.43

Quarters: The lambs were fed in a shed with a cement floor.
Windowsand hinged doorssupplied ample light and ventilation. The
windows were kept open at all times except when it became necssary
to close them to prevent rain and snow from blowing in on the lambs.

Each pen contained approximately 240 square feet of floor space
with a feed rack in the center. The lambs were confined to these
pens at all times except when taken out to be weighed. The rack
in which both hay and grain were fed had a tight bottom, with a
board coming up about eight inches on the sides to prevent the feed
from being worked out between the vertical slats.

Method of giving feed, water, salt and bedding: What has
been said in the discussion of ExperimentI regarding water, saltand
bedding and the method of feeding will apply to this experiment,
except that oat straw instead of wheat straw was used for bedding
when the refused roughage was insufficient, and instead of water
being given the lambs in automatically regulated tanks, and the
lambs having access to it at all times except nights previous to
weighing, it was given in the morning after feeding and removed
after feeding time at night.
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WEIGHTS AND GAINS

TABLE XII Experiment II. Weight and gain for each lot by weekly periods;
25 lambs in each lot.

Lot 1 Lot 2 Lot 3 Lot 4
Date Weekl
< v . Weekly : Weekly . Weekly
Weight gain ‘Weight gain Weight gain Weight gain
Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.
1,822 1,834 1,831 1,847
1,840 18 1,788 —46 1,830 49 1,874 27
1,906 66 1,870 82 1,948 68 1948 74
1,930 24 1,900 30 1,980 32 1,976 28
1,980 50 1,970 70 2,040 60 2,006 30
2,020 40 2,016 46 2,110 70 2,096 90
2,110 90 2,112 96 2,210 100 2,200 104
2,120 10 2,126 14 2,256 46 2,230 30
2,184 64 2,210 84 2,324 68 2,298 68
2,230 46 2,260 50 2,420 96 2,390 92
2,276 46 2,318 58 2,460 40 2,422 32

The weight and gain for each lot by weekly periods is shown in
Table XII. A summary of the weights and gains is shown in Table
XIII.

TABLE XIII, Experiment II. Summary of weights and gains. 25 lambs in
each lot. Test lasted 70 days, Dec. 22, 1909, to March 1, 1910, inclusive.

s . Final weight Averagedaily
- Initial weight Total Fy
Lot Ration Feb. 28; H gain per
Dec. 20, 21, 22 Meh. 1, 2 gain head
Lbs. Lbs. Lbs. Lbs.
1 [Corn, oilmeal and corn stover........ 1,822 2,276 454 .259
2  |Corn, oilmeal and soybean straw.. 1,834 2,318 484 277
3 [Corn and clover hay, ) 1,831 2,460 629 .359
4 |Cornand alfalfa hay......oevviivnnes 1,847 2,422 575 .329

The last column in Table XIII, showing the average daily gain
per lamb, shows that fattening lambs may make very good gains
when fed corn and corn stover or corn and soybean straw, supple-
mented with linseed oilmeal. This should not be interpreted, how-
ever, to indicate that the use of these roughages is advisable or
profitable under all conditions, (Tables XIV and XV) but it is
intended to show that, by their use, a fair rate of gain is possible.
Table XIII also shows that mammoth clover hay and corn produced
slightly greater gain than did alfalfa hay and corn.

EFFICIENCY OF RATIONS

Table XIV furnishes data for a comparison of the efficiency of

the different rations as measured by the amount of feed consumed

per 100 pounds gain.
TABLE XIV, Experiment II. Feed consumed per 100 pounds gain.

Lot Ration Corn Oilmeal Roughage | Total
Lbs. Lbs. Lbs. Lbs.

1 |Corn, oi'meal and corn stover.. . 444.5 83.3 464.6 997.4

2 |Corn, oilmeal and soybean straw. 416.9 82.8 420.0 919.7

3 |Cornand cloverhay....aeeee o-. . 384.3 356.4 740.7

4 |Corn and alfalfa hay....ceeeeacsceses 408.9 410.7 819.6
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Lot 2, fed soybean straw consumed less grain and roughage per
100 pounds gain than did Lot 1, fed corn stover. ILots3 and 4, fed
clover and alfalfa hay, respectively, consumed less grain and rough-
age per 100 pounds gain than did Lots 1and 2. Lot 3, fed clover
hay, consumed less of both grain and hay per 100 pounds gain than
did Lot 4, fed alfalfa hay. The production of greater gains at a
smaller consumption of feed per 100 pounds gain by the lot fed
clover hay than by the lot fed alfalfa hay is a rather unusual circum-
stance, and is probably due, in this case, to the fact that the clover
hay was of exceptionally good quality on account of having been cut
early and cured well. It was unusually bright, clean and palatable,
while the alfalfa hay was somewhat woody and was not of the best
quality.

COST OF GAINS

Table XV shows the cost of feed required to produce 100
pounds gain. With the prices for feeds givenin the table, the cheap-
est gain was produced by clover hay (Lot 3), while alfalfa hay (Lot
4) produced the most expensive gain. With both roughages valued
at the same price, the gain produced by corn stover cost 31c per 100
pounds more than did that produced by soybean straw.

While, in this experiment, clover hay produced greater gain
than did alfalfa hay, probably on account of the clover hay being of bet-
ter quality than thealfalfa, the differencein the cost of the gains pro-
duced is not all due to the greater gain produced by the clover, but
is partly due to the higher valuation given the alfalfa. If alfalfa is
given a valuation of $12.50 per ton, the same as clover hay, the cost
per 100 pounds gain produced by alfalfa hay would be $7.13 instead
of $7.83. A table showing the cost of gains produced by different
rations is very liable to be misleading, and the reader is cautioned to
bearin mind the fact that the relative economy of different rations
may be greatly changed by a variation in the price of feeds.

TABLE XV, Experiment II. Feed given; gains produced; cost of gains.

Lot 1 Lot 2 Lot 3 Lot 4
Feeds and prices

Amt. | Value | Amt. | Value | Amt. | Value | Amt. | Value

Lbs. Lbs. Lbs. Lbs, | Lbs.
Corn, 56c per bushel +.voviveenunnn. 2,018. | $20.18 | 2,018. | $20.18 | 2,417 | $24.17 | 2,361 | $23.51
Oilmeal, $36 perton...vee vovve wuens 400.8) 7.21 400.8] 721 | eeeii | weeenn | il
Corn stover, $5 per ton. ........... | 3,130. T8 | vevean | venen veve | rereen | eeea
Soybean straw $5 per ton seeeeerviii| seveen [ aeann 3,460. 8.65 | ceein | vesees | oeenn, .
Clover hay $12.50 per tom. e coveee | tvnver | anvnee | seonee | vavnen 2,800 | 17.50 | ..... | ..o
Alfalfa hay P1operton ..oovvveener | voven | vaevas | oeeeen | oweenn | Ll 2,800 | 21.50
Total cost of feed ceeroannrsonenra,n. $35.21 $36.04 $41.67 $45.01
Total GAain sevrseectetieanoreneesnaes 454 484 629 575
Cost of feed per 100 pounds gain on

basis of abOVe PriCeS...eeeesorsuss 7.7 7.45 6.72 7.83
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Table XV indicates that it is not economical to use corn stover
or soybean straw, even when supplemented with oilmeal, as the sole
roughage for fattening lambs when clover hay can be had for $12.50
per ton. ‘This table shows that in this experiment, in which
alfalfa hay of rather inferior quality was used, and the gain pro-
duced was smaller than would be expected from alfalfa hay of good
quality, corn stover and soybean straw both produced cheaper gains
than did alfalfa hay, with feeds at the prices indicated in the table.
However, the results of Experiments IIl and IV, reported in this
bulletin, indicate that alfalfa hay, at prices which ordinarily prevail
on the farm, is a more economical roughage than is corn stover for
fattening lambs. (See pages 703 and 715).

CONSUMPTION OF ROUGHAGE

Table XVI shows the amount and percentage of roughage con-
sumed by each lot. The percentage of clover and alfalfa hay con-
sumed is lower than would be expected from hay of good quality.
It was planned to feed the lambs all the roughage they would con-
sume, and to insure their having all they cared to eat atall times, a
sufficient amount was fed to result in a higher percentage of waste
than would usually occur in feeding practice. ‘The percentage of
corn stover and soybean straw consumed was not quite so high as is
shown by the figures in this table, as a small amount of these ma-~
terials was pulled from the racks by the lambs and could not be
weighed with the refuse.

TABLE XVI, Experiment II. Roughage fed and consumed.

Roughage
Lot Kind of roughage Percent
Fed Consumed consumed
1
Lbs. Lbs. Lbs.
1 [COrn StOVereeeeescnres « trutnseces e voannsnes 3,130 2,109.3 67.3
2 |Soybean straw.. . .... . c.ees 3,460 2,033. 58.76
3 [ClOVer Hay e ceervaaas o0 seecencrcenineans 2,800 2,241.8 80. 0!
4 |Alfalfa haF.ececervenrn conrionnvaanannnn. 2,800 2,361.3 84.33

SHRINKAGE IN SHIPPING

The amount of shrinkage per 100 pounds live weight in ship-
ing from Wooster to Pittsburg, a distance of 135 miles, as shown in
Table XVII, is unusually low, except for Lot 3, which more nearly
corresponds with the usual amount of shrinkage in shipping lambs
this distance. ‘The reasons for this unusually light shrinkage and
for the difference in the amount of shrinkage for the four lots are
not evident.
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TABLE XVII, Experiment II. Shrinkage in shipping.

. Pittsburgh Shrinkage
. Home weight,* ©
Lot Ration g weight' —_—
auo Meh. 3 Mch. 4. Total | Percwt.
Lbs. Lbe. Lbs. Lbs.
1 |Corn, oilmeal and corn stover. ... ... 2,270 2,240 30 1.32
g gorn, oil:lnelal ang soybean straw %,2%8 3,4238 ég %Zz
orn and cloverhay..eeeaaes cvees . , X
4 |Cornand alfalfa hay..eoev v vevenens 2,450 2'410 40 1.63

*Weighed before feed and water were given.
**Weighed afterfeed and water were given.

FINISH AND MARKET PRICE

Although the buyer at market made no distinction between the
lots as to finish, and alllots sold on the Pittsburgh market for the
same price, $9.50 per hundredweight, yet there seemed to be a
difference in finish in favor of Lots 3 and 4, and the rate and amount
of increase in live weight show that there was a difference in time
required to produce good market finish.

EXPENSE OF SHIPPING AND MARKETING

Table XVIII gives a detailed account of the expenses incurred
in shipping and marketing the lambs. The freight charges are
apportioned on the basis of the weights of each lot at Pittsburgh;
other charges are based on the number of lambs in each lot.

TABLE XVIII, Experiment II. Expense of shipping and marketing.

Lotl Lot 2 Lot3 Lot 4
Freight... . seeveen voveee neene van $2.54 2 58 $2.72
Con:ltmission ......... i . 2.00 2.00 2 00 $%(7)§3
Feed and yardage. C e 3.01 301 3.01 3.01
LA N S $7.65 $7.69 $7.73 $7.74

EXPERIMENT III

CONDUCTED 1911, AT THE EXPERIMENT STATION
OBJECT

The preceding experiment, conducted in 1909-10, furnished a
not altogether satisfactory basis for comparing corn stover with
alfalfa and clover hay for fattening lambs, on account of the different
grain rations that were used. This third experiment was planned
for the purpose of securing further data regarding roughages for
lamb feeding by comparing clover hay, alfalfa hay, oat straw and
corn stover when each roughage was fed with corn alone and when
each was fed with a mixture of corn and linseed oilmeal.
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PLAN OF EXPERIMENT

The experiment began January 3 and lasted until April 5, 1911,
inclusive, a period of 93 days. Thelambsarrived atthe Experiment
Station December 2, 1910, and were divided into eight lots of fourteen
lambs each, and each lot was gradually started on its experimental
ration so as to be accustomed to the feed by the time the experiment
began. During this preliminary feeding, one lamb in Lot 3 and one
in Lot 4 showed marked signs of unthriftiness and were removed
from the lots, so that when the experiment began Lots 3and 4 con-
tained but 13 lambs each. On March 9, one lamb in Lot 4, weighing
88.5 pounds, died from an unknown cause. The lambs were shorn
March 22 to 24.

Lambs used: 'The range lambs used in this experiment were
wethers, showing a mixture of Down and Merino or Rambouillet
blood. A majority of them showed a predominance of fine wool
blood and a number carried more neck folds and heavier pelts than
is consistent with the best quality. Otherwise, they were very
desirable feeders. They were purchased on the Chicago market
November 30, 1910.

Rations: The raticns fed were as follows:

Lot 1 Corn and clover hay.
2 Corn and alfalfa hay.
3 Corn and oat straw.
4 Corn and corn stover.
5 Corn, oilmeal and clover hay.
6 Corn, oilmeal and alfalfa hay.
7 Corn, oilmeal and oat straw.
8 Corn, oilmeal and corn stover.

When on full feed, all lots were fed as much grain as they would
consume up to one and one-half pounds daily per head. Lots 5,6, 7
and 8 were fed a grain ration of 5 parts, by weight, of corn to 1 part
oilmeal. Alllots were fed as much roughage as they would consume.
Table XIX shows the amount of feed consumed daily per lamb by
weekly periods.

Feeds used: The corn used was yellow dent, of good quality.
The linseed oilmeal was old process, pea size. The clover hay was
of the mammoth red variety, bright, clean, well cured and of excel-
lent quality, but somewhat coarser than hay from ordinary medium
red clover, which probably accounts for the rather large percentage
of waste, as shown on page 707. The alfalfa was raised on the
Experiment Station farm during the season of 1910, and was of good
quality, aside from being a little woody. The oat straw was raised
on the Experiment Station farm in 1910, and made a much ranker
growth than is usual, and on account of its “lodging” and having
been cut with a mowing machine it contained the most of the lower
and coarser part of the straw which is ordinarily left in the field.



TABLE XIX, Experiment III. Average feed consumed daily per lamb by weekly periods.

Lot 1 Lot 2 Lot 3 Lot 4 Lot § Lot 6 Lot 7 Lot 8

Date Clover Alfalfa Oat Corn | Corn, 5; | Clover | Corn, 5; | Alfalfa | Corn, 5; Oat Corn, §,! Corn
Corn | "oy | Corn [Tpov™| Com [ giaw | ©om@ | stover |oilmeall| hay |oilmeali| hay |olmeall| straw |oiimeall| stover

Lbs, Lbs. Lbs. Lbs. Lbs. Lbs. Lbs, Lbs, Lbs. Lbs. Lbs. Lbs. Lbs. Lbs, Lbs. Lbs,

.89 1.52 89 1.59 .96 138 .96 184 .89 161 .89 1.67 .89 135 .89 1.59

1.00 1.36 1.00 1.32 .96 84 1.01 1.46 1.00 1.43 1.00 1.37 1.00 1.26 1.00 1.48

1.00 1.45 1. 1.56 1.00 1.32 1.00 1.70 1.00 1.43 100 1.61 1.00 1.33 1.00 1.66

1.11 1.38 1. 1.50 1.13 1.23 1.13 1563 1.11 1.36 1.11 1.50 11 1.30 1.11 1.63

1.33 1.19 1.33 123 1.32 .95 1.32 134 1.33 1.15 1.33 1.27 1.33 1.02 1.33 1.71

1.13 1.02 1.33 1.15 1.29 9u 1.23 1.31 1.33 1.03 1.33 1.13 1.33 .94 1.33 1.35

1.29 1.14 1.29 1.18 1.25 .99 1.24 1.27 1.29 1.09 129 1.19 1.29 .98 129 1.20

143 112 1.43 1.13 1.38 1.04 1.38 1.35 1.43 1.1 1.43 112 1.43 1.00 1.43 1.26

1.50 1.05 1.50 1.10 1.49 94 149 1.13 1.50 1.08 150 1.05 1.50 1.03 1.60 118

1.50 1.04 1.47 111 1.50 1.02 1.48 126 1.50 101 1.50 1.13 1.50 1.05 1.50 122

1.50 1.02 1.47 1.11 1.50 .97 1.50 1.22 1.50 97 1.50 1.15 1.50 1.01 150 12

1.50 1.13 1.49 118 1.50 .96 149 1.16 1.50 1.06 1.50 1.09 1.50 .90 1.50 113

1.60 1.43 1.50 1.48 1.50 1.21 150 1.35 150 1.40 1.50 1.48 1.50 1.20 1.50 1.46
Average.........| 1.29 1.22 1.30 1.29 1.29 106 129 1.38 1.30 1.21 1.30 1.29 1.30 1.1 1.30 1.37

S¥Z NILHETING :NOILVIS INANWINHIJIXH OIHO
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The corn stover was also from corn that had been raised on the
Experiment Station farm in 1910. It was stored in the barn and cut
as needed, and was bright and clean and free from mold.

Table XX shows the analyses of the different feeds used and of
the manger refuse from each kind of roughage. These analyses
were made by the Department of Chemistry of the Experiment
Station.

TABLE XX, Eszperiment III. Percentage composition of feed used
and of manger refuse from roughage.

Crud Nitro- Eth
s rude gen ther
Feeds Water | Ash |Protein| “gro” | free [lextract

extract

Percent{Percent|Percent|Percent|Percent|Percent
15 43 . 9.7 33 .

Mammoth clover hay used in first part of experiment . .63 | 33.23 1
Refuse from clover hay used in first part of experiment| 19.42 5.8 7.93 | 34.36 | 3L.10 1.
Mammoth clover hay used in last part of experiment| 15.42 33.43 27 1.05

7.50 . 37.

5.69 |40.47 | 31.28
13.04 | 25.02 |37 40
9.30 |35.13 |28.73
3.68 (3547 | 3727
3.13 | 38.69 | 34.77

et
I

Refuse from clover hay used in last part of experiment| 16.48
ANalfa BaY.e uietieuniiineiiiietens caee teacanaanas 16.42
Alfalfa hay refuse.c.cccaveeeiiiinn tiiiiiiins ceenn 20.51
Oat straw....... .

Oat straw refuse

RBRRBIBRRREN
OIS i
ENERERREREH

=
>
3

TR RBOH DO TN

Corn stover.. --- 639 |24.78 | 36 84
Corn stover refuse. ... .29 4.96 | 34.06 | 34 63
Shelled COMMuerann rerens cve v tnn ee o on eneaenenns 13.33 8.27 2.19 | 72.25
Linseed oilmeal.. . 13.53 37.81 978 12804

Method of feeding; quarters, water, salt and bedding: What
has been said regarding these subjects in the discussion of Experi-
ment II will alsoapply to Experiments IIl and IV, with the exception
that the pens contained approximately 120 square feet of floor space,
being but one-half the size of those used in Experiment II.

WEIGHTS AND GAINS

Table XX1 shows the weight and gain for each lot by weekly
periods. Table XXII gives a summary of the weights and gains.
It shows that the largest average daily gain per head was made by
Lots 2 and 6, fed alfalfa hay, closely followed by Lots 1 and 5 fed
clover hay. Lots 7and8, fed oatstraw and corn stover, respectively,
in connection with corn and oilmeal, made fairly good gains, while
Lots 3 and 4, fed oat straw and corn stover, respectively, with corn
alone, made too small gains to be considered satisfactory. 'Thisis
particularly true of Lot 3, fed oat straw.

The addition of oilmeal to a ration of corn and clover hay or corn
and alfalfa hay resulted in smaller gains, as will be observed by com-
paring Lots 5 and 6 with Lots 1 and 2. However, when oilmeal was
added to rations in which the roughage consisted of oat straw or
corn stover, both of which are low in protein, larger gains were
secured. Lot 7, fed corn, oilmeal and oat straw produced 29.9 per-
cent greater gain than did Lot 3, fed corn and oat straw. Lot 8, fed
corn, oilmeal and corn stover produced 14.9 percent greater gain
than did Lot 4, fed corn and corn stover.



TABLE XXI, Experiment III. Weight and gain for each lot by weekly periods.
Totl Lot 2 Lot 3 Lot 4 Lot 5 Lot 6 Lot 7 Lot 8
Corn and Corn and Corn and Corn and Corn, 5; oilmeal, 1 | Corn, b; oilmeal, 1 |Corn, 5; oilmeal, 1 | Corn, 5; oilmeal, 1
Date clover hay alfalfa hay oat straw corn stover and clover hay and alfalfa hay and oat straw and corn stover
Weight| Gain |Weight| Gain |Weight| Gam | Weight Gain Weight Gain | Weight | Gain | Weight Gain | Weight Gain
Lbs, Lbs., { Lbs, Lbs, Lbs. | Lbs. Lbs. Lbs. Lbs. Lbs. Lbs, Lbs Lbs. Lbs. Lbs. Lbs.
899 . 880 .. 824 . 844 .. 899 .. 895 .. 885 e 873 o
932 33 920 40 840 16 864 20 922 23 942 47 900 15 824 ~49
946 14 930 10 824 | —16 872 8 938 16 900 898 74
970 24 966 36 8142 18 882 10 968 30 980 30 912 12 934 36
.1 1,004 34 1,000 34 860 18 900 18 992 24 ,005 25 940 958 24
.1 1,010 [ 1,006 0 10 420 20 ,000 8 1,010 5 950 10 960 2
. | 1,060 50 1,082 76 910 40 948 28 1,054 54 1,090 80 1,020 70 1,016 b6
.| 1,080 20 1,100 18 930 960 12 ,090 36 1,110 20 1,030 10 ,034 18
41,120 40 ,150 950 20 1,000 40 ,112 22 1,144 34 ,060 30 ,064 30
1,164 44 1,170 20 970 20 1,010 10 1,146 34 1,162 18 1,094 34 1,094 30
1,218 b4 ,208 38 1,006 36 956% 34.5 1,178 32 1,218 56 1,136 42 1,128 34
1,252 34 1,252 44 1,025 19 986 29 1,200 22 ,256 38 ,160 24 1168 40
Not weighed
,313 61 1,327 kil 1,043.5) 185 1,02L.5 36.5 1,281 81 1,335 9 1,192 32 1,210 42

* One lamb died March 9, weight 83.5 Ibs.

** Includes weight of wool removed March 22-24.

(1)
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TABLE XXII, ExperimentIIl. Summary of weights and gains. Test lasted
93 days, January 3 to April 5, 1911, inclusive.

Number Initial | Final | Total Agegitge
: nitia ina; A aily
Lot in lot Ration weight | weight™¥ (20 | gain
¥S | per head
Lbs. Lbs, Lbs. Lbs. Lbs.
1 14 Corn and clover hay «eetieeieraraniaens 899 1,313 414 318
2 14 Corn and alfalfa hay... 880 1,327 447 343
3 13 Corn and oat straw .... vees 824 1,043.5 219.5 182
4 13* Corn and COrn StOVer.« ... vieeevaeas o 844 1,021.5 266 225
5 14 Corn, 5; oilmeal, 1, and clover hay....... 899 1,281 .293
6 14 Corn, 5; oilmeal, 1, and alfalfa hay . 895 1,835 440 .338
7 14 Corn, 5; oilmeal, 1, and oat straw . .. 885 1,192 307 .236
8 14 Corn, 5; oilmeal, 1, and corn stover. ... 873 1,210 337 .269

* One lamb died March 9, weight 83.5 Ibs.
¢ Final weight includes weight of wool.

EFFICIENCY OF RATIONS

Table XXIII shows the efficiency of the various rations as
measured by the amount of feed consumed per 100 pounds gain.
Lots 2 and 6, fed alfalfa hay, consumed less hay and grain per 100
pounds gain than did Lots 1 and 5, fed clover hay. Lots 4and 8, fed
corn stover consumed less grain and but slightly more roughage per
100 pounds gain than did Lots 3 and 7, fed oat straw. The lots
fed either oat straw or corn stover consumed a much larger amount
of grain per 100 pounds gain than did the lots fed either clover or
alfalfa hay. Whether or not this extra amount of grain is sufficient
to offset the saving which results from feeding a cheaper roughage,
such as oat straw or corn stover, depends upon the price of both
grain and roughage. 'This point will be discussed later in this
bulletin. (See page 704.)

TABLE XXIII, Experiment III. Feed consumed per 100 pounds gain.

Feed consumed per 100 pounds gain
Lot Ration

Corn Oilmeal | Roughage Total

Lbs. Lbs. Lbs- Lbs.
1 Corn and clover DAY «iv ceerecernniaaecnsnnn 405.0 384.5 789.5
2 Corn and alfalfa Dayee.eeeesrecessesnaocnnee 377.6 eone 374.6 752.2
3 Corn and oat straw....... 713.2 wees 584.4 1,297 6
4 Corn and cOrn StOVer .... sseeesn... o 571.4 613.5 1,184.9
5 Corn, ; oilmeal, 1, and clover hay . 369 9 740 413 4 857 3
6 Corn, b; oilmeal, 1, and alfalfa hay 3211 64.2 382.8
7 Corn, 5; o1lmeal. 1. and oat straw 460 2 921 469 4 1,021.7
8 Corn, b; oilmeal, 1, and corn stover. .. 419 3 89 528.3 1,031 5

COST OF GAINS
Table XXIV shows the amount of feeds fed, the gains made and
the cost of gains with feeds at the prices indicated in the table. The
cheapest gains were made by Lots 1 and 2, fed clover and alfalfa hay,
respectively, the difference in economy of gain being slightly in favor
of Lot 1, fed clover hay. The addition of oilmeal to a ration of
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corn and clover or alfalfa hay increased the cost of gain, as may
be seen by comparing Lots 5and 6 with Lots1and 2. Lots 4 and
8, fed corn stover, made cheaper gains than did Lots 3 and 7, fed
oat straw. The addition of oilmeal to rations in which the
roughage consisted of oat straw or corn stover resulted in the pro-
duction of cheaper gains than were produced by these roughages
when fed with corn alone, as may be observed by comparing Lots
3 and 4 with Lots 7 and 8.

Table XXIV shows that it is not economical to use corn stover
or oat straw as the entire roughage for fattening lambs when clover
or alfalfa hay are to be had at ordinary farm prices. Even when
these roughages are not available or when the price prohibits their
use, the use of oat straw or corn stover as substitutes, even when
supplemented with a nitrogenous concentrate, results in gains which
are too costly to permit of satisfactory profit at ordinary prices for
lambs, unless straw and stover are valued at considerably less than
$5 per ton, and unless corn is worth less than 56¢ per bushel.

The reader may aslk ‘‘What is the feeding value of corn stover
for fattening lambs?’’ This is a question that can be answered only
in relative terms, that is, in comparison with the price of other feed
stuffs, as is done in Table XXV, Itisimpossible toassign any
definite value to oat straw or corn stover except by comparing them
with some other material which may be taken as a standard, and
since clover hay is perhaps the roughage most commonly used for
fattening lambs, it is taken as a standard for comparison in
Table XXV,

Table XXV is computed on the basisof the amount of feed given
and the gains produced in this experiment. It shows the value, on the
above basis, of a ton of oat straw and a ton of corn stover, both with
and without oilmeal, with corn varying in price from 28c to 84c per
bushel and clover hay from $5 to $17.50 per ton. Itshould be clearly
understood that this table deals merely with substitutional values,
that is, it shows the value of a ton of oat straw or a ton of corn stover
when substituted for a ton of clover hay. In calculating such a
table it is necessary to assume that all the rations under considera-~
tion will produce the same degree of market finish and in the same
length of time., This experiment indicated that it is not possible to
secure as good finish from oat straw or corn stover as from clover
hay, and even if this were possible, it would require a longer time.
Since it is not possible to take this factor into account in a tabular
statement, Table XXV shows a higher value for oat straw and corn
stover than they really have.



TABLE XXIV, Experiment III

Feed given; gains produced; cost of gains.

Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6 Lot 7 Lot 8
Feeds and prices Corn and Corn and Corn and Corn. and Corn, 5; oilmeal, 1 | Corn, 5; oilmeal, 1 | Corn, 5; oilmeal, 1 | Corn, 5; oilmeal, 1
Clover hay alfalfa hay oat straw corn stover and clover hay and alfalfa hay and oat straw and corn stover
Amt, | Value | Amt. | Value| Amt. | Value| Amt. | Value| Amt. Value Amt. Value Amt. Value Amt, Value
Lbs. Lbs. Lbs. Lbs.
Corn, 56c per bushel... 1412 9 $14.13 1412 9 $14 13 1412.9 $14.13 1412.9 $14.13
Oilmeal, $36 per ton... 282.6 5.09 282.6 5.09 282.6 5.09 282.6 5.09
Clover hay, $12.50 per t. 1917. 11 98 . vees . e ceens cenes
Alfalfa hay, $15 per ton e 1917. 14.3% N eees ceven
Oat straw, $3 per ton..| - -.. .. 2905. 7.26 csess
Corn stover, $5 per ton JEUEE RO ST BN 7.26
Total costeeersevrennn. . $31.20 $33.60 $26.48 $26.48
Total gain,.......eouus 382. 440. 307. 331. ees
Cost of feed per 100 Ibs.
gain on basis of
above prices«......... 6.94 6.99 10.25 8.26 817 7.64 8.63 7 86

SENVTI IONVY DNINHLIVA Y04 SNOILVY
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TABLE XXV, Ezperiment III. Value of oat straw and corn stover per ton
with and without oilmeal, with clover hay as a basis of comparison.*

Corn Clover hay per ton
Lo $500 | $7.50 | $10.00 | $12.50 | $15.00 | $17.50
Oat str: ithcorn. . P Rt .31 1.24 3.10| 403
o5 8:.1: str::: :;itl:bcorn and oflmeal.. | —1.64 1 78 28% 282 ggg g gg
orn stover with corn... . . . . .
Corn stover with corn and oilmeal. ..... ....- — .98 36 1.70 4.39| 5.73
Qat st ith COrflevee. e ovvess 23 621 1.55| 2481 3.41
%5 (0;:t §t§§'§'} mﬂ:hggm and oilmeal zgg %g i% égg
orn stover with corn.. - - B . .
Corn stover with corn and ollmeal -...r -+ onee ~1.03 32| 1.66| 3.00| 4.3 5.69
Oat straw with corn... .. — 0L .93 1.861 2.79
Oat straw with corn and oilmeal.. . B2 L.74| 2.96| 4.19
42c [Corn Stover With COMMueencrrcrencrnnreneerancs . 2.10| 3.24| 4.38| 5.52
Corn stover with corn and oilmeal ....... ..| —1.07 281 162 296 4.30 5.65
Oat straw with corn. . B2 14| 217
Oat straw with corn and orlmea - S71 160 2.82| 4.04
49c |Corn stover with corls......... . 169 2.83 3.97 5.11
Corn stover with corn and oilmeal 11 23| 1.68) 2.92| 4.26| 5.61
Oat straw with corn. . ceeerenenn| —3.09 | —2.16 | —1.23 | — .30 63| 1.56
Oat straw with corn and oilmeals ... 1vsour.| —2.22 [ —1.00 231 1451 2.67| 3.9
56c (Corn stover With €orm---«  +eevernvrinnes -1.00 J41 L28| 2.42 3.66 | 4.70
Corn stover with corn and oilmeals...o.. ... -1.15 .19 1.5¢] 2. 422 5.56
Oat straw with corn. .... ceevernenen| —3.71 | —2.78 [ —1.85 | — .92 .01
Oat straw with corn and oilmeal. 2.37 | —1.14 081 130 2.53| 3.75
63c |Corn stover with corn.. —1.41 | — .2 871 2.01| 3.15{ 429
Corn stover with corn and orlmeal. .. —1.19 A5 149 | 2,84 4.18| 5.52
QOat straw with corn .... . — —3.40 | —2.47 | ~1.54 | — 61 .32
Oat straw with corn and oilmea —2.51 | —1.29 | — . 1.16 | 2.38 3.60
70c |Corn stover with corn. .. - -— .68 1.60 2.74| 3.8
Corn stover with corn and oilmeal. ............| —1.23 Al 1.45) 2,80 4.14 5.48
0at Straw WIth COIMlee.uus seensr wavennsennnen —4.94 | —4.01 | —3.09 | —2.16 | —1.23 | — .30
Oat straw with corn and oilmeal. ver] —2.66 | —1.43 | — 21| 1.01| 2.24| 3.46
Tlc |Corn stover with corn. teeen eaeens] —2.22 | —1.09 05 119 2.33| 3.47
Corn stover with corn and oilmeal ...... ...o. —1.27 07 1.41 2.7 4.10 5.44
Oat straw with corn.. — — .92
Oat straw with corn and oilmeal. - 3.31
84c |Corn stover with corn ..... 1.92 3 06
Corn stover with corn and cilmeal. 5.40

*In computing this table oilmeal was valued at $36 per ton.
Minus sign (—) indicates loss.

Table XXV is introduced primarily to show how the feeding
value of oat straw and corn stover is influenced by the price both of
hay and corn, or whatever grain is used as a concentrate. It will be
observed that as the price of clover hay increases the feeding value
of oat straw and of corn stover smcreases, but as the price of corn
increases the value of oat straw and of corn stover decreases.

Table XXV also furnishes some interesting data relative to the
advisability of adding oilmeal to a ration of corn and oat straw or
corn and corn stover for fattening lambs. The figures in bold faced
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type in this table indicate approximately the prices which must pre-
vail for corn and for clover hay before a ton of oat straw or of corn
stover has a higher feeding value when fed with corn and oilmeal
than when fed with corn alone.
CONSUMPTION OF ROUGHAGE
Table XX VI shows the amount of roughage fed and the amount
and percentage consumed.

TABLE XXVI, Ezxperiment III. Roughage fed and consumed.*

A mount con-
- Amount Percentage H
Lot Xind of roughage Amount fed sumed daily
consumed consumed per lamb
Lbs. Lbs. Percent Lbs.
1 Clover hay 1,917, 1,591.8 83.04 1.22
2 Alfalfa hay.. 1,917. 1,674.3 87.34 1.29
3 Oat straw. .. 2,735.5 1,282.8 46 89 1.06
4 Corn stover.. 2,703.5 ,632. 60.37 1.38
5 Clover hay-- 917, 1,579.3 82.38 1.21
6 Alfalfahay.. 1,917. ,684.5 87.87 1.29
7 Oat straw........ 2,905. 1,441. 49.60 1.11
8 Corn stover...... . 2,905, 1.780.3 61.28 1.37

*_The amount and percentage of oat straw and corn stover consumed wasnot quite as large as is
shown in this table on account of a small amount being pulled from the racks and wasted.

As in Experiment II, reported in this bulletin, the percentage
of all kinds of roughage consumed, and particularly of clover and
alfalfa hay, was lower than should be expected, due to the lambs be-
ing fed plenty of roughage to insure their having allthey cared to
eat. There is no striking difference either in the amount or per-
centage of roughage consumed by the lots fed corn and oilmeal and
by those fed corn alone.

FINISH AND MARKET PRICE

When the lambs were sold at Pittsburgh they were divided into
Jots as they were in the experiment, and were inspected by a com-
mittee of three sheep buyers, who placed a value upon each lot on a
basis of what they were worth on the day’s market. Lots 1and 2
were valued alike at $5.50 per hundredweight. They were consid-
ered to be right in condition, but a little too heavy. Lot 3 was valued
at $5, on account of being much too low in condition. ILots4 and 5
did not show quite as good condition as did Lots 1 and 2, and were
each valued at $5.40. Lot 6 was valued at $5.25, on account of being
in slightly too high condition and being too heavy. Lot 7 was valued
at $5.25, on account of a lack of finish. Lot 8 showed slightly lower
condition than did Lots 1and 2, and was valued at $5.40.

SHRINKAGE IN SHIPPING

Table XXVII shows the amount of shrinkage in shipping from
Wooster to Pittsburgh, Pa. ‘The table does not show any striking
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and consistent difference in the amount of shrinkage for the differ-
ent lots, except that the lots fed oilmeal shrank .98 pound less per hun-
dredweight than did the lots receiving no oilmeal.

TABLE XXVII, Experiment III. Shrinkage in shipping.

Lot Home weight* | Pittsburgh weight,* Shrinkage
Aprit 11 April 12 Total Per hundredweight

Lbs, Lbs. Lbs. Lbs

1 1,282 1,230 52 4.06

2 1,296 1,230 66 5.09

3 994 940 54 .43

4 990 930 60 6.06

5 1,262 1,200 62 4.91

6 1,290 1,240 50 3.88

7 1,164 1,110 3.81

8 1,120 44 3.78
AVerage for Clover HAY 10ES .« .uausetstesnrenevaeantoenarssoss secsnsss sevenannne 4.48
Average for alfalfa hay IotS ..ceveeervrmeennan. cee e N 4.49
Average for oat straw lots.... 4.56
Average for corn stover 1ots........ . 4.83
Average for lots receiving no oilmeal. 5.09
Averagefor lots receiving oflmeal. ... ...oiiiiiiinnseniiins ciinieriie seenaan. 4.11

*Weighed before feed and water were given.
**Weighed after feed and water were given.

EXPENSE OF SHIPPING AND MARKETING

Table XXVIII shows the expense of shipping tne lambs and
marketing them at Pitttsburgh. The freight for each lot was
apportioned on the basis of the weights at Pittsbugh. Thefeed and
yardage charge was based on the number of lambs in each lot. No
commission was charged. as the lambs were sold direct to the killer
and not through a commission firm.

TABLE XXVIII, Expenment III. Expense of shipping and marketing.

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

Freighte..coeeraenn. $1.88 $1.88 31.44 $1.42 $1.84 $1.90 $1.70 $1.72
Feed and yardage... NG B .70 .64 NG 6 5 .75
Totale.oes vereenen| 2.63 2.63 2.14 206 2.59 2.65 2.45 2.47

SLAUGHTER TEST

A slaughter test of all the lots was made, the results of which
are shown in Table XXIX. The most striking difference in this
table is in the percentage of caul fat. The lots fed alfalfa hay had
the highest percentage of caul, averaging 3.93 percent, followed
closely by the lots fed clover hay, averaging 3.75 percent. The
lowest percentage of caul fat was found in the lots fed oat straw,
which averaged only 1.67 percent. There was a striking difference
in the amount of caul fat produced by the lots fed corn alone and the
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lots fed corn and oilmeal; the four lots fed corn alone averaging 3.63
percent, and the four lots fed corn and oilmeal averaging but 2.46
percent. ‘There was a difference in the appearance as well as in the
weight of the caul fat of the lots fed corn alone and of those fed corn
and oilmeal. In the former lots the caul was almost solid, while
in the latter it was much more open, having a netted or veiled
appearance.

TABLE XXIX, Experiment III. Results of slaughter test at
Pittsburg, April 12, 1911.

. Intes- | Dressed weight|
No. If“;f _tines,
Lot | in |'Pifit| Blood | Pelts | Feet |Heads|Plucks| Gap [Pglud: Yield*
Iot | burgh con. | Warm| Cold
tents
Lbs. |Percent|Percent!Percent|Percent|{Percent|Percent|{Percent{ Lbs. | Lbs. |Percent
1 14 1,230 2.85 .0! .79 4. .72 . 21.38 670 | 54.47
2 14 ,230 3.31 |10.08 it 3.49 .96 4.98 | 19,67 701 690 | 56.10
3 13 940 3.51 9.68 .02 4.36 .88 1.75 |26 09 474 465 | 49.47
4 12 930 3.87 9 30 .93 5.43 .09 2.3¢ | 21.07 508 501 | 53.87
B 14 11,200 3.06 8.71 .7 5. .83 2.79 |21.33 650 | 54.17
6 14 | 1,240 3.31 8.27 77 4.80 .79 2.88 .50 713 701 | 56.53
7 14 | 1,110 3.20 8.74 .85 5. .96 1.60 | 24.08 570 1 | 50.54
8 14 | 1,120 3.30 9.19 92 4.69 82 2.50 1.54 53.48
N . Iosspin cooling,
verage, clover ercent
haylots. ...... 29 8.87 1.77 4.96 3.78 3.75 | 21.36 2.08 54.32
Average, alfalfa
hay 10tS « ceer cuen 3.31 9.17 1.74 4.15 3.88 3.93 | 19.58 1.63 56.32
Average, oat
straw lols . ...... 3.34 9.17 1.93 | 5.01 3.93 1.67 |25.00 L72 50.05
Average, corn
stover lots. ..... 3.57 9.24 1.93 5.02 3.94 2.43 |21.33 1.43 53.66
Average, corn
JOtS - veerorcenan 3.34 9.53 1.85 4.50 3.90 3.63 |21.85 1.7 53.72
Average, corn
and oilmeal lots. 3.22 8.72 1.82 5.00 3.85 2.46 | 21.54 1.68 53.77

*The percentage yield is based on cold weight of carcass.

Table XXIX shows a detailed account and Table XXX gives a
summary of the yield of the different lots based on the weights of
the carcasses after remaining over night in the cooler. ‘The first
vertical column in Table XXX shows the dressing percent of the
lots fed the various roughages and corn alone, and the second
column shows the dressing percent of the lots fed corn and oilmeal.
The third column is an average of the first two columns. In the
bottom row, the first number to the left is the average of all the lots
fed corn alone and the second number,is the average of all lots fed
cornand oilmeal. Thethird number is the generalaverage of alllots.

A study of this table willshow a wide variation in the percentage
of dressed carcass to live weight for lots fed the different roughages,
but in no case was there more than a very slight difference between
the lots fed corn alone and those fed corn and oilmeal when fed with
the same roughage. The average yield of carcass was 53.72 percent
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from the lots fed corn alone, and 53.77 percent from the lots fed corn
and oilmeal, a difference so slight as to be unimportant. The addi-
tion of oilmeal to rations composed of oat straw and of corn stover
resulted in larger gain and better finish, and it might be supposed
that it would also result in a higher yield of carcass per unit of live
weight, but Table XXX shows very little evidence to indicate that
this is true. With oat straw there was a difference of 1.07 percent
in favor of corn and oilmeal, but with corn stover there was a slight
difference, .39 percent, in favor of corn alone.

TABLE XXX, ExperimentIII. Summary of percentage of carcass
(cold weight) based on live weight.

Roughage fed Corn alone  |Corn, §; oilmeal, 1| Average
Percent Percent Percent
ClOVEr DAY teecurrencns senenne sontrenssareansen oe 54 47 54.17 54.32
Alfalfa DAY - ccevesvareesanasniiecennonnssnsse vans 56.10 56.53 56.
Oat SELAW ..cerveerercmeeastraneretaneroinceansns 49.47 50.54 50.05
COTTL SEOVEL « te e vvenvaesancsnerenrvnesanenensn sues 53 & 53.48 53.66
AVETALE . cvet cevsanemnsnronsaras vavanssnnsaannn 53.72 53.77 53.74

EXPERIMENT IV
CONDUCTED 19111912, AT THE EXPERIMENT STATION

OBJECT

The object of this experiment was to secure further data
concerning the problems under consideration in Experiment III.

PLAN OF EXPERIMENT

The plan of this experiment was practically the same as that of
ExperimentIIl and it was carried outin the same manner. Eight lots
of fifteen lambs each were used in this experiment, which lasted from
November 18, 1911, to February 8, 1912, inclusive, a period of 83
days. On their arrival at the Experiment Station the lambs were
placed in the barn where they were all fed clover hay and slowly
started on corn. On November 7 they were divided into eight lots,
and on November 9 each lot was started on its experimental ration,
so that the lambs would become accustomed to their rations by the
time the experiment began—November 18. When the lambs were
divided into lots on November 7, there were but very slight -differ-
ences in the weight of the various lots, but during the preliminary
feeding period, between November 9 and 18, some of the rations
produced larger gains than did the others, so that by November 18,
the different lots showed quite a variation in weight.
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TABLE XXXI, Experiment IV, Average feed consumed daily per lJamb by weekly periods.

Lot 1 Lot 2 Lot 3 Lot 4 Lot § Lot 6 Lot 7 Lot 8

Date Clover Alfalfa Oat Corn | Corm, 5;| Clover | Corn,5;| Alfalfa | Corn, 5; Oat | Corn, 5; Corn
Corn | ;0" | Corn ay | €O | straw | Co™ | ofover loiimeal,i| hay |oilmeal,1| hay |oilmeal,1] straw |oilmeal,1| stover

Lbs, Lbs, | Lbs. | Lbs. Lbs Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.

Nov. 1824 . ....... .69 1.43 .69 1.54 .69 1.37 .69 1.67 .69 1.44 .69 1.52 .69 1.38 .69 .90
. .95 1.36 .95 1.54 .93 1.16 91 1.62 .95 166 .95 1.65 .94 1.21 .95 .14

1.03 1.40 1.03 1.54 1.04 1.10 1.02 1.11 1.04 1.57 1.04 151 1.04 1.10 1.04 .44

1.07 137 1,07 149 .99 .95 1.06 106 1.06 1.47 1.05 1.45 107 .92 1.07 .38

1.09 1.40 | 1.09 ; 147 { 1.03 1.05 1.09 1.24 1.09 1.50 1.11 1.66 1.08 100 1.09 1.3

1.21 1.42 1.21 145 1.15 112 1.21 1.31 1.21 149 1.22 17 1.21 1.13 1.21 .51

1.31 135 1.31 1.45 1.32 107 131 1.14 1.31 1.46 1.32 1.61 1.31 1.00 1.31 23

142 | 1.22 | 1.42 | 1.25 1.28 .97 1.22 1.03 1.42 1.31 1.42 1.46 1.42 1.00 1.42 17

1.50 1.12 1.50 1.15 1.31 1.03 1.30 105 1.50 120 1.50 1.33 1.50 1.00 1.50 .23

1.64 1.01 1.58 1.01 131 .95 1.38 1.03 164 1.12 1.64 1.23 1.64 .89 164 1.17

1.50 .98 1.37 1.04 1.22 .99 1,34 1.06 150 117 1.50 1.27 1.50 .96 1.50 10

1.50 | 1.11 1.50 | 1.17 | 1.36 .96 1.50 .99 1.50 1.32 1.50 1.49 1.50 .93 150 .09

Average......esee. 1.24 1.27 1.22 1.35 1.13 1.07 1.17 1.19 1.24 1.39 1.23 1.48 1.24 1.04 1.24 1.36
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Lambs used: The lambs used in the experiment were strictly
choice feeders. Their entire freedom from wrinkles, compact,
blocky form, and dark faces, indicated a very large percentage of
Down blood. They were Idaho lambs raised on one of the ranches
of a large breeding firm and were purchased on the Chicago market
October 30, 1911, averaging 61 pounds at the time of purchase.

Rations: The same rations were fed in this experimentas were
fed in Experiment III, an outline of which is shown on page 699. All
lots were fed as much roughage as they would consume and, when
on full feed, as much grain as they would consume up to one and
one-half pounds daily per head. For afew days during the tenth week
of the experiment all lots except 3 and 4 were fed more than this
amount of grain, but after the tenth week the daily grain ration for
these lots was dropped back to one and one-half pounds per head, and
they were fed this amount until the close of the experiment. Table
XXXIshows the amount of feed eaten daily per lamb by weekly
periods.

Feeds used: The corn used during the first seven weeks of the
experiment contained a rather high percentage of moisture when
purchased, consequently it molded slightly in a few places in the
bin. The corn used during the remaining five weeks of the experi-
ment was of excellent quality. The linseed oilmeal was old process,
pea size. All the roughages used were raised on the Experiment
Station farm in 1911. The clover hay used was of the medium red
variety and of good quality. 'The alfalfa hay was also of good
quality. The oat straw did not make such a rank growth as did
that used in Experiment III. The corn stover used was stored in
the barn early in the fall, and was fed whole, instead of being cut as
was that used in Experiment ITI. On account of the unusually wet
weather in the autumn of 1911, the stover was somewhat blackened,
and while it was free from mold, it was not of the best quality.

TABLE XXXII, Experiment IV. Percentage composition of feeds
used and of refuse from roughages.

Nitrogen
Crude Ether
Feeds ‘Water Ash Protemn free
fiber extract | extract
Percent | Percent | Percent | Percent | Percent | Percent
Clover hay ovee entererorenar  sevennnns 15.46 5.34 31.26 37. 1.
Clover hay refiSe .. «..evevueonurnanenne. 15 §9 4.59 6.04 35.79 37.16 83
Alfalfa DaF.ereeeee s ..| 13.55 6.31 12.25 29.82 36.43 164
Alfalfa hay refuse 18 62 6.55 8.61 32.85 32.43 94
Oat Straw.--..... 14.67 6.42 4.82 31.97 40.51 1.61
Qatstraw refuse... 16.31 6.05 3.7 33.10 39.89 .90
Corn stover. - .- 23.72 5.14 5.58 28.70 36.58 .28
Corn stover refuse.. 19.61 4.51 3.9 32.17 39.48 .28
orn used during first seven weelks ...... | 19.16 1.36 9.11 2.84 64.65 2.88
Corn used durlng" last ﬁve weeks cereiese) 15, 1.64 8.81 3.10 69.03 2.09
Linseed oilmeal . .. ceeneneee| 9.4 5.38 38.21 10.67 30.86 5.14
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TABLE XXXIII, Experiment IV,

Weights and gains for each lot by weekly periods; 15 lambs in each lot.

Lot 1 Lot 2 Lot 3 Lot 4 Lot § Lot 6 Lot 7 Lot 8
Corn and Corn and Corn and Corn and Corn, 5; oitmeal, 1 | Corn, 5; oilmeal, 1 | Corn, §; oilmeal, 1| Corn, 5; oilmeal, 1
Date clover hay alfalfa hay oat straw corn stover and clover hay and alfalfa hay and oats straw and corn stover
Weight| Gain |Weight| Gain |Weight| Gain | Weight | Gain Weight Gain | Weight Gain | Weight | Gain | Weight | Gain
Lbs. | Lbs. | Lbs, | Lbs, | Lbs, | Lbs. Lbs. Lbs, Lbs, Lbs, Lbs, Lbs. Lbs. Lbs, Lbs, Lbs.
Nov.17,18,19.... 919 .. 924 - 889 . 866 . 939 .. 921 .. 927 . 899 -
Nov. 28 vereeernns 950 31 960 36 912 23 912 46 972 33 968 47 944 17 046 47
Dec. 2.... 24 998 38 934 22 942 30 1,000 28 1,000 32 965 21 980 34
DecaDeerenvunnn 14 1.048 50 964 30 950 ,026 26 1,034 34 987 22 992 12
Dec. 16, ...... 40 107 21 *894 4 960 10 1,068 42 ,068 34 1,010 23 1,020 28
Dec. 23 48 1.114 39 908 M 996 36 1,108 40 k1,108 99 1,022 12 ,060 40
Dec. 30 24 160 46 920 12 ,020 24 1,140 32 ,160 52 1,060 38 1,100 40
Jan, 6 44 1,212 52 952 32 1,050 30 1,190 60 1,150 -10 1,094 34 1,142 42
Jan. 13 90 46 1,248 36 980 28 1,020 —30 1,220 30 1,196 46 1,122 28 1,174 32
Jan. 20 1,270 22 1,000 20 1,100 80 1,245 25 1,220 24 1,150 28 ,190 16
Jan. 27 .. 1,260 50 1,326 56 1,040 40 1,140 40 1,282 37 ,260 40 1,190 40 1,240
Feb. 3, ... .......| 1282 22 1,342 16 1,050 10 1,176 36 1,820 38 1,290 30 1,210 20 1,258 18
Feb, 89-10...... 1,332 50 ,887 45 1,075 187 11 1,361 41 1,323 33 1,234 24 ,283

*One lamb died December 10, weight 74 pounds,

#*One lamb taken out December 16, weight 59 pounds.



714 OHIO EXPERIMENT STATION: BULLETIN 245

Table XXXII gives the composition of the feeds used in this
experiment, and of the refuse from the roughage, as determined by
the Department of Chemistry of this Station.

WEIGHTS AND GAINS

Table XXXIIT shows the weight and gain for each lot by
weekly periods.
TABLE XXXIV, Experiment IV. Summary of weights and gains.

15 Jambs in each lot; test lasted 83 days, November 18, 1911 to
February 9, 1912. inclusive.

Initial Final
] 3 Average
. ht weight Total . h
Lot Ration Ng:'elﬁ 18, | Feb. 8.8 ¢ daily gain
.17, 18, . 8,9, gain
. 19,1911 | 10, 1912 per head
Lbs, Lbs. Lbs. Lbs.
1 Corn and Clover hay. ecece sevessecervncsonns 919 1,332 413 .332
2 Corn and alfalfa hay...cceaeensssecenacasann 924 1,387 463 .372
3 Corn and 0at SETAW. +ovee esvaee soeacenens 889 1,075* 260 220
4 Corn and cOrn StOVEr-+  .oeeveoses aun 866 1,187 321 2
b Corn, 5; oilmeal, 1, and clover hay ... 939 1,361 422 339
6 Corn, 5; oilmeal, 1, and alfalfa hay. . 921 1,323% 461 .387
7 Corn, 5; oilmeal, 1, and oat straw....... .. 927 1,234 307 247
8 Corn. 5; oilmeal, I, and corn stover..... .... 899 1,283 384 .308

*One lamb died December 10, weight 74 pounds.
**One lamb taken out December 16, weight 59 pounds.

Table XXXIV gives a summary of the weights and gains for
the entire feeding period. Asin Experiment III, the largest average
daily gains per head were made by Lots 2 and 6, fed alfalfa hay,
closely followed by Lots 1and 5, fed clover hay. Very good gains
were made by Lots 4 and 8, fed corn stover. The smallest gains
were made by Lots 3 and 7, fed oat straw. The results of Experi-
ment IV differ from those of Experiment III in that the addition of
oilmeal to a ration of corn and clover hay and of corn and alfalfa hay
resulted in slightly greater gains than were secured from these
roughages with corn alone. 'These differences, however, are too
small to be taken as evidence that the addition of oilmeal to such
rations will produce greater gains, especially since Experiment III
shows that greater gains were produced when the oilmeal was
omitted. Experiments to date indicate that a ration composed of
corn and such nitrogenous roughages as clover or alfalfa hay is
sufficient to give the best results and that the addition of nitrogenous
concentrates to the ration produces very little, if any, larger gain.
Both Experiments IIT and IV show that the addition of oilmeal to
rations composed of corn and oat straw or corn and corn stover
resulted in decidedly larger gains. Whether or not the extra
amount of gain thus secured is sufficient to compensate for the
additional cost of the ration is a point which is discussed elsewhere
in this bulletin. (See papes 706 and 715.)
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EFFICIENCY OF RATIONS

Table XXXV shows the efficiency of the rations as measured
by the amount of feed consumed per 100 pounds gain. The results
of this experiment agree rather closely with the results of Experi-
ment III, with a single exception. In Experiment III, Lot 4 con-
sumed more roughage per 100 pounds gain than did Lot 3, while in
Experiment IV the amount of roughage consumed per 100 pounds
gain was smaller for Lot 4 than for Lot 3. With this exception, the
discussion of the efficiency of rations under Experiment III (page
703) will also apply to Experiment IV.

TABLE XXXV, EzxperimentIV. Feed consumed per 100 pounds gain.

Feed consumed per 100 pounds gain.
Ration

Corn Oilmeal | Roughage Total
Lot Lbs, Lbs. Lbs, Lbs.
1 Corn and clover Bay, ceee vevavoscesscnsanens 335 I 381 6 755.1
2 Corn and alfalla DAY .eeeesensesscorssoeanns 329.2 . 361 8 691.0
3 Corn and oat straw ..... . 514.2 vee 4%3.3 999.5
4 Corn and COTn BECVEr coevevenennn 452 2 462 8 915.0
5 Corn, 5; oilmeal, 1, and clover hay 304 6 6C B 408.6 7i4.1
6 Corn, §; oilmeal, 1, and alfalfa hay........ 265.5 53 1 382.4 701 0
1 Corn, §; otimeal, 1, and oat straw......... . 418.4 87 4237 925.8
8 Corn, b; ollmeal. 1, and corn stover. ...... 335.0 67.0 441 ¢4 843 4

COST OF GAINS

Table XXXVI shows the amount of feeds fed, the gains made
and the cost of gains at the prices for feeds indicated in the table.
The cheapest gains were made by Lots 1 and 2, fed corn and clover
hay and corn and alfalfa hay, respectively. The addition of oilmeal
to a ration of corn and clover or alfalfa hay resulted in more expens-
ive gains than were produced when the oilmeal was omitted, as may
be seen by comparing Lots 5and 6 with Lots 1 and 2. Lots 4 and
8, fed corn stover, made cheaper gains than did Lots 3 and 7, fed oat
straw. The addition of oilmeal to a ration of corn and corn stover
resulted in the production of cheaper gains, as may be seen by com-
paring Lots 4 and 8. In Experiment III the addition of oilmeal to a
ration of corn and oat straw produced cheaper gain but in Experi-
mentIV the gain produced by corn, oilmeal and oat straw cost
slightly more than did the gain produced by corn and oat straw, as
may be seen by comparing Lots 3 and 7.

CONSUMPTION OF ROUGHAGE

Table XXXVII shows the amount of roughage fed and the
amount and percentage consumed.



TABLE XXXVI,

Experiment IV.

Feed given; gains produced; cost of gains.

Lot 1

Lot 2 Lot 3 Lot 4 Lot 5 Lot 6 Lot 7 Lot 8
Corn and Corn and Corn and Corn and Corn, 5; oilmeal, 1 | Corn, 5; oilmeal, 1| Corn, 5; oilmeal, 1 | Corn, 5; oilmeal, 1
Feeds and prices clover hay alfalfa hay oat straw corn stover and clover hay and alfalfa hay and oat straw and corn stover
Amt. | Value | Amt. | Value| Amt. | Value| Amt. | Value] Amt, Valhie Amt. Value Amt. Value Amt. Value
Lbs. Lbs, Lbs, Lbs. Lbs. Lbs. Lbs.
Corn, 56c per bushel...|1,542.5 | $15.43 | 1,524. | $156.24 | 1,337 1,285.4 $12.85 | 1,224. $12.24 | 1,284.6 $12.85 | 1,286.3 $12.86
Oilmeal, $36 per ton ...} . . . cones | wenes PO 257.1 4.63 244.8 441 256.9 4,62 257.2 4.63
Clover hay, $12.50 per t.|1,966 1220 ..... [T B, 1,986. 12.41 [UVURE BRI EROSRE E ..
Alfaifa hay, $15 per ton| ..... cev.. (1,966 | 1474 ... . e 1,986. | 148 | ..... .. . eee cEan
Oat straw, $5 per ton.. ceee .. 2,608.1 652|..... | ..l ..... JUTERE OO I 2,608. 6.52 e ..
Corn stover, $9 per ton.| ----. | ...ou ] Lo ] Ll vees | aeee 13,802 | 950 . ... . oo e ] e ] e .. | 3,802. 9 50
Total cost of feed ..o 1 $27.7210 ..., | $29.98 } $29.89 $31.54 . $23.99 $26 99
Total gain. 413. 463. 260. 422, | ... 461, | ... 307. | ... 384, | ...
Cost of feed per
Ibs, gain on basis
of above prices. ..... 6.71 6.48 7.65 7.48 | 7.08 | 6.84 | 7.82 7.03

91
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TABLE XXXVII, ExperimentIV. Roughage fed and consumed.

Amount
Lot Kind of roughage Amount fed cﬁn?g?n%% P;‘::S;Z%e consumed daily

per lamb
Lbs. Lbs. Percent Lbs.
1 ICloverhay.......eauinien. 1,966 1,576 80.16 1.27
2 |Alalfa hay ...o.eveeeoen . 1,966 1,675. 85 20 1.35
8 |Oat straw* 2,608 1,261.8 48.38 1.07
4 |Cornstover. .. 3,802 1,485.5 39.07 1.19
b |Clover hay. 1.986 1,724.5 86.83 1.39
6 |Alfalfa hay 1986 1,762.8 83.76 1.48
7 |0at straw®....ceevunnnnnennns 2,608 1,300.8 49 88 1.04
8 |Corn stover 3 802 1°695. 44.58 1.36

*The amount and percentage of oat straw consumed is not quite as large as 1s here shown, on
account of a small amount being pulled from the racks by the lambs.

Asin Experiments IT and III, the lambs were fed enough rough-
age to insure their having all they cared to eat, which accounts for
the rather low percentage of roughage consumed. A comparison of
Tables XX VI and XXX VIIshows that there was butlittle difference
in the percentage of roughage consumed by the lambs in Experi-
ments IIT and I'V, with the exception of corn stover. The fact that
apparently a larger percentage of the stover was consumed in Ex-
periment III than in Experiment IV is perhaps due to the fact that
the stover fed in Experiment III was cut, while that fed in Experi-
ment IV was fed whole. The lambs pulled a part of the cut stover
fed in Experiment III from the racks and mixed it with the bedding
so that it could not be weighed with the refused stover remaining in
the racks. Very little of the uncut stover fed in ExperimentIV was
pulled from the racks, and the small amount that was pulled out was
in large enough pieces to be gathered up and weighed. While it is
possible that a larger percentage of stover was consumed in Experi-
ment ITT on account of its being cut, such a case does not seem very
probable. In Esperiment IV all the leaves and practically all the
husks were eaten so that almost nothing was left but the stalks.

In Experiment III there was practically no difference in either
amount or percentage of roughage consumed by the lots fed oilmeal
and those not fed oilmeal. (See page?707). In ExperimentIV, how-
ever, with the exception of Lots 3 and 7, fed oat straw, the lots fed
oilmeal consumed not only alarger amount of roughage per head,
but also a larger percentage of the roughage fed than did thelots fed
corn alone. Lot 3 consumed more straw per head than did Lot 7,
probably because Lot 3 would not take a full feed of grain (see
page 711).

CONSUMPTION OF CONCENTRATES

Table XXXI shows that in Experiment IV the lots fed oilmeal
in connection with oat straw and corn stover consumed a larger
amount of concentrates daily per head than did the lots not fed oil-
meal. This difference was not observed in the lots fed clover and
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alfalfa hay. It will be obseryed from Table XXXI that all lots, ex-
cept 3and 4, fed oat straw and corn stover, respectively, reached a
full grain feed, 1.5 pounds per head daily, during the ninth week of
the experiment. Lot 4 was unable to consume this amount of grain
until the last week of the experiment and the largest amount of grain
consumed by Lot 3 during any week was 1.36 pounds per head per
day, in the last week of the experiment. It may be assumed from
this that the greater gains made by Lots 7 and 8 than than by Lots 3
and 4 were partly due to the larger consumption of grain as well as
to the more nitrogenous ration. However, the more nitrogenous
rations fed Lots 7 and 8 may have been the cause of these lots con-
suming more concentrates than did Lots 3and 4, and thus, indirectly,
may have been the cause of the greater gains.

During the progress of Experiments IIl and IV it was observed
that the lots fed oilmeal had better appetites and showed less ten-
dency to go off feed than did those not fed oilmeal. This was
especially true as the lambs approached full feed, and while it was
not so striking in the lots fed clover and alfalfa hay as in those fed
oat straw and corn stover, it was plainly noticeable in all lots.

FINISH AND MARKET PRICE

Upon arrival at Pittsburgh the lambs were divided into lots as
fed in the experiment and were inspected by a sheep buyer who
placed a valuation upon each lot on a basis of current market prices.
Lots 1, 2, 5 and 6 were valued alike at $7 per hundredweight. These
lots showed the same degree of finish, and with respect to finish
they were beyond criticism from a market standpoint. Lot 8 was
valued at $6.85 and Lot 7 at $6.80. Lot 8 possessed a slightly higher
degree of finish than did Lot 7, although neither lot was quite as good
in this respect as were Lots 1, 2, 5and 6. Lot 4 was valued at $6.75
and Lot 3 at $6.65. Lot 4 showed a lower degree of finish than did
Lot 7 or Lot 8, and Lot 3 showed lower finish than did Lot 4.

It was observed in Experiments III and IV that there wasa much
greater lack of uniformity of finish shown by the lambs in the lots
fed oat straw or corn stover than was shown by the lots fed clover
or alfalfa hay. 'This was much more noticeable in the lots fed oat
straw or corn stover and shelled corn without oilmeal than in the lots
fed oilmeal in connection with the feeds named.

MANURE PRODUCTION

Within recent years there has been an increasing amount of atten-
tion paid to the value of the manure resulting from stock feeding,
and it is safe to assume that in the future this important by-product
will be even more highly valued than it is at present.
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TABLE XXXVIII, Ezperiment III. Manure produced in 77 days.

Composition (Percent of fresh substance)

Lot| Ja R e
in ation of Or- .
. Nitro- | Phos- | Potas-
lot manure| Water nf:tmcr Ash gen |phorus| sium

Lbs. |Percent|Percent|Percent|Percent|Percent|Percent
14  [Cornandcloverhay..eeave. «o...| 2,130 | 6089 | 34.79 | 4.32 . L2061 | 1.2292
14 |Corn and alfalfa hay .. | 2,240 | 65.68 | 30.17 | 415 | 1.374 | .1970 | .9675
13  |Cornand oat straw. .... 2,560 | 66.86 | 29.53 | 3.6L 853 | .1805 | .7364

CO=IDNTUHRACODI -
—
IS

13** |Corn and corn stover ... .... 2,110 | 62.96 | 32.51 | 4.53 1.141 1 . 6956

Corn, §; oilmeal, 1, clover bay.....| 2,580 | 62.48 | 33.22 | 4.30 1.769 | .2260 | 1.1811
14 |Corn, 5; oilmeal, 1, alfalfa hay....| 2,450 | 65.04 | 30.90 | 406 1665 | .2532 | 1.1442
14  [Corn, 5;oilmeal, 1, oat straw.....| 2,280 | 65.33 | 30.45 | 4.22 1.177 | .2448 | .9028
14 |Com, 5;oilmeal, 1, corn stover... | 2.620 | 62.22 | 3298 | 4.80 1421 | .2466 | .7809

*The manure produced the first 16 days was removed January 18, "This table shows only the
manure produced the last 77 days of the experiment.

**One lamb died March 9.
Experiment IV: Manure produced in 83 days.
1115 |Cornandcloverhay .. . ...... | 3,550 | 62.76 | 32.80 | 4.44 | 1.294¢| .2010| .7718
2|15 |Corn and alfalfa hay.. . ,850 | 65.09| 30.03f 48 | 1 2050 | .8362
3 | 16* |Corn and oatstraw .. . 3,400 | 65.58 | 30.49 | 3.93 909 890 | .8638
4115 |Corn and corn stover. .. 3,700 | 67.18| 2830 | 4.52 | 1 1920 | .6053
51 Corn, 5; oilmeal, 1, clover hay.... | 8,510 | 66.42 | 29.33 | 425 1.425 | .1920 71588
6 | 16** |Corn, b; oilmeal, 1, alfalfahay .. | 3,940 | 67.62 | 27.48 | 4.90 1534 | .2130 8693
7|15 |Corn, 5;oilmeal, 1, oat straw.. . | 3,400 | 65.69 | 2972 | 4.59 | 1.131| 2270 | .9215
8 |15 |Corn, 5; oilmeal, 1, corn stover .. | 3,904 | 67.61 | 27.52 | 4.87 1.130 0| ,7032

*One lamb died December 10.
**One lamb taken out December 16.

The preceding data concerning the amount and composition of
the manure produced in Experiments III and IV reported in this
bulletin are presented with the hope that they may show something
of the value of the manure resulting from lamb feeding.

The manure was allowed to collect in the pens until the close of
the experiment, when samples from each pen were taken for
analysis. Table XXXVTIII shows the analysis of the manure pro-
duced by each lot, as reported by the Department of Chemistry of
this Station. In Experiment III each lot was bedded with the man-
ger refuse from the roughage fed the respective lot, and when such
roughage was insufficient, oat straw was used as bedding. The
same is true of Experiment 1V except that Lots 4 and 8, fed corn
stover, were bedded with oat straw instead of with the refuse stover.

Table XXXIX shows the amount of nitrogen, phosphorus and
potassium in the manure produced by the various lots, based on the
chemical analyses reported in Table XXX VIII, and the value of these
fertilizing constituents, based on retail prices in 1912 for the most
common carriers of these constituents in a commercial form. This
table shows a higher value both per ton and per head for manure
from the lots fed clover and alfalfa hay than from those lots fed oat
straw and cornstover, due mainly to a larger percentage and amount
of nitrogen in the manure from the lots fed the leguminous rough-
ages. A higher value per ton and per head isalso shown for the
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manure from the lots fed oilmeal than for that fiom the lots not
fed oilmeal. This is also principally due to a larger percentage
and amount of nitrogen in the manure from the lots fed oilmeal.
While the more nitrogenous rations resulted in a notably larger per-
centage of nitrogen in the manure, the nature of the ration seems to
have produced no striking differences in the percentage of phos-
phorus and potassium. The data presented in this table show very
plainly that manure resulting from lamb feeding is a very important
source of revenue which should not be overlooked.

TABLE XXXIX, Ezperiment III. 77 days.* Fertilizing constituents
and commercial value of manure.}

Nitrogen Phosphorus Potassium e‘lgﬁggg g;r;lamnﬁge
Ib?t Am- | Value Pﬁl o8 Vaiue P h|V P

o. . = phoric [© otas! alue er
Nitro- | monia | of Phos- | ‘acid | phos- | Potas | equiv- | of Total | Fer | ton of
gen jequiv.| am- |phorus|equiv- | phoric | SIUM | alent |potash bead manure

alent | monia alent | acid
Lbs, | Lbs Lbs, | Lbs. Lbs. | Lbs, .

1| 3157|388 $5.60 | 4.39 | 10.05) $.37 | 26.18 | 31.b4 | $L 45 | $7 42 $53 | $6.97

2| 8078|3837 5.46 | 4.41 | 1010 37 | 2167 26.10| 1.20 | 7.03 .50 628

3| 2. 26.56 | 3.88 | 4.62 | 10 58 39 | 18, 22711 1.04 | 5.31 41 4.15

4| 24 08(29.27 | 427 | 4.2 9 36 | 14.68 | 17.68 81 43 5.16

5| 45.64 | 55 8.10 | 5.8 | 1335 49 | 30.47 | 36.70 | 1.69 |10.28 73 797

6| 405514929 | 7.19 | 6.20 | 14 20 53 | 28.03| 33.76| 1.6 | 9.27 66 | 7.57

1 6.84 (32.62 | 476 | b 58 47 ( 2068 24.79( 1.14 | 6.37 46 | 5.59

8 87.23  46.25 | 6.60 | 6.46 | 14.80 2046 | 24.65| 1.13 | 8.28 .59 6.32

*The manure produced the first 16 days was removed January 18. This table shows only the
manure produced the last 77 days of the experiment.

Experiment IV. 83 days.

11 45.94 | 65.84 7.4 | 16.35 60 | 2740 33.01) 1.2 | 1027 .68 | 6.79
2 8 (6911 | 1009| 78 | 18.07 67 | 3219 38.78| 178 | 1254 84 | 6.51
31 30.91 ) 3787 8| 643 | 1473 b5 | 29371 35.38| 1.63 7 66 B4 450
4 81 | 47,17 6.83| 7.10 | 18.26 60 | 22.40 | 26.98 1 1.24 872 b8 | 471
5 02 | 60.80 674 | 1644 57 | 26631 3208 1.48 | 10.92 6.22
6| 60.44 1 7346 | 1972 | 8.39 | 19.22 1| 3425 41.26 1 1.90 | 13.33 9 | 6.7
7| 38.45 | 46.74 6.82 | 7.72 | 17.68 .65 | 31331 3.4 | 1.74 9.21 61 | 5.42
8 .12 .63 7.83 | 7.38 | 16.90 .63 | 2745 383.07| 1.52 9.98 5.11

tValue of ammonia and ggtash is computed from prices of nitrate of soda and muriate of potash,
f. 0. b. Wooster in 1912, viz.: $55 per ton for nitrate of soda containing 15.5 percent nitrogen and $46
er ton for muriate of potash containing 50 percent potash (K20). Phosphoric acid was valued at
.7c per pound, the price quoted for phosphoric acid in fine bone in the 1911 Official Report of the
Secretary of the Ohio State Board of Agriculture.
SUMMARY

EXPERIMENT 1

In this experiment corn, oilmeal and timothy hay produced 16.5
percent greater gain than did corn and timothy hay and
required less feed per 100 pounds gain (page 688). With prices
indicated in Table V, the gain produced by the former ration cost
29c less per 100 pounds than did that produced by the latter ration.

Corn, oilmeal, timothy and alfalfa hay produced 10.3 percent
greater gain and at a smaller requirement of feed for a given gain
than did corn, oilmeal and timothy hay (page 688). With feeds at
the prices indicated, the former ration made a gain that cost 69c less
per 100 pounds than did that produced by the latter (page 689).
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In this experiment a full grain ration made 22 percent greater
gain than did a three-fourths grain ration, and at prices indicated,
the gain produced by the full grain ration cost 55c less per 100
pounds than did that produced by the light grain ration (page 688).

The addition of oilmeal to a ration of corn and timothy hay
resulted in an increased consumption of both concentrates and
roughage ( page 690).

Lots fed one feed of alfalfa and one of timothy hay each day
consumed a larger percentage of the timothy than did the lots fed
roughage consisting solely of timothy hay (page 690).

There was practically no difference in the percentage of
shrinkage for the lots fed the different rations in this experiment.

EXPERIMENT II

Soybean straw produced 6.6 percent greater gain on
a smaller amount of feed per 100 pounds gain than did
corn stover, when both roughages were fed in connection with corn
and oilmeal. Both clover and alfalfa hay, when fed with corn, pro-
duced greater gains on a smaller amount of feed per 100
pounds gain than did either corn stover or soybean straw when fed
with corn and oilmeal, (page 695).

In this experiment corn and clover hay produced 9.4 percent
greater gain on a smaller amount of feed per 100 pounds gain
(page 695) than did corn and alfalfa hay.

No discrimination was made at time of sale, but this experi-
ment showed very plainly that the lots fed corn stover and soybean
straw, in connection with corn and oilmeal, required a longer time
to reach a desirable market finish than did the lots fed clover or
alfalfa hay, with corn alone.

EXPERIMENTS III AND IV

In both experiments alfalfa hay, when fed with or without oil-
meal, produced slightly greater gain than did clover hay and
at a smaller consumption of feed per 100 pounds gain (pages 703, 714
and 715). At the prices that prevailed for feeds used in these experi-
ments the cost of gains produced by these two roughages was nearly
the same, the slight difference which did exist being in favor of
alfalfa hay (pages 703 and 715 ). Alfalfa and clover hay produced
practically the same degree of finish (pages 707 and 718).

In both experiments corn stover produced greater gain than did
oat straw, whether fed with or without oilmeal and with asmaller con-
sumption of feed per 100 pounds gain (pages 703, 714 and 715). In
all cases corn stover produced a higher degree of finish than did
oat straw (pages 707 and 718).
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The addition of oilmeal to a ration of corn and clover or of corn
and alfalfa hay resulted in slightly larger gain in Experiment IV,
while in Experiment III it resulted in slightly smaller gain (pages
703 and 714). In all cases the addition of oilmeal to such a ration
resulted in more expensive gain, and there was no noticeable effect
upon the degree of finish secured. Thisindicates that the addition
of oilmeal to a ration of corn and clover or corn and alfalfa hay is not
economical.

In both experiments the addition of oilmeal to a ration of corn
and oat straw or of corn and corm stover resulted in larger gain
and in a smaller consumption of feed per 100 pounds gain (pages
703, 714 and 715) and with the prices of feeds which prevailed
during the experiment, it resulted in cheaper gain (pages 703 and 715).
The addition of oilmeal to such rations produced a higher degree of
finish.

These experiments show that when oat straw or corn stover
constitute the entire roughage, the cost of gain is too high to be
profitable with usual prices for feeds and lambs.

In Experiment IV the addition of oilmeal to any of the four
rations resulted in an increased consumption of roughage, while both
experiments showed that such an addition resulted in the lambs
consuming more concentrates and showing less tendency to go off
feed.

Manure from the lots fed clover and alfalfa hay contained a
higher percentage of nitrogen and had a higher value both per ton
and per head than did that from the lots fed oat straw and corn
stover (pages 719 and 720).

Manure from the lots fed oilmeal contained a higher percentage
of nitrogen and had a higher value both per ton and per head than
did that from the lots not fed oilmeal (pages 719 and 720).
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