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INTRODUCTICN

The apple processing industry of Virginia produces several thousand tons of
apple pomace annually in the processing of apples for apple cider. Formerly a
market for apple pomace existed in the preserve industry where pectin was
extracted from apple pomace and was used in making jams and jellies. At the present
time, however, much of the pectin used is derived from the citrus industry. The
proximity of cider presses to local areas of cattle production in the northern
part of the State provides a natural market for apple pomace provided it is a
nutritious and palatable material for livestock feed. This series of tests was
designed to compare apple pomace with locally grown feedstuffs for wintering beef
cattle.

EXPERIMENTAL METHODS

Feeding tests were conducted at the Beef Cattle Research Station, Front Royal,
Virginia, during the winter of 1956-57 to determine the value of apple pomace as
a feed for wintering beef cattlel. Two types of apple pomace were available both
made from apple stock consisting almost entirely of small apples with some peeling,
cores, and stems. The wet apple pomace used in the feeding trial was the result
of two pressings of the apple stock and contained about 70% moisture, (see table 1).
The dry apple pomace was derived from the wet apple pomace by partial dehydration
with steam heat to a moisture content of about 4%. The wet apple pomace was
stacked in a covered shed without packing or preservative during the test.

In trial I, 20 open Shorthorn yearling heifers were self-fed dry apple pomace
and received one pound of 41% cottonseed cake daily per head. This group of
heifers was compared with a group of twenty-five open Shorthorn yearling heifers
which were self-fed a locally grown silage of atlas sorgo, sweet sudan, and soy-
beans harvested when the sorgo was in the dough stage. These heifers received .75
pound of cottonseed cake per day. The feeding trial lasted for 106 days.

In trial II apple pomace silage was fed to one group of twenty-five Angus cows
while alfalfa-barley silage was fed to a second group of twenty-five Angus cows.
Thirty-five pounds of silage and ,75 pound of cottonseed cake were fed daily for
the first 30 days and 40 pounds of silage and 1.0 pound of cottonseed cake for the
last 87 days.

*Virginia Agricultural Experiment Station and USDA respectively; Beef Cattle
Research Station, Front Royal, Virginia
The apple pomace for these trials was furnished gratis by the National Fruit
Products Company, wWinchester, Virginia. This assistance is gratefully
acknowledged.
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In trial III apple pomace silage was fed to a group of 15 Angus cows and
alfalfa~barley silage was fed to a group of 16 Angus cows. Thirty-five pounds of
silage ard 1.5 pounds of cottonseed cake were fed together on alternate days for
the first 30 days and forty pounds of silage and 2.0 pounds of cottonseed cake were
fed together on alternate days for the last 87 days., On the days when silage and
cake were not fed, the cows of both groups received 15 pounds per head daily of
mixed hay.

In trial IV, apple pomace silage was fed to a group of 19 Hereford cows and
alfalfa-=barley silage was fed to a group of 11 Hereford cows. Forty pounds of
silage and 1,5 pounds of cottonseed cake were fed together on alternate days for
the first 30 days and forty-five pounds of silage and 2.0 pounds of cottonseed cake
were fed on alternate days for the last 87 days. On the days when silage and cake
were not fed, the cows of both groups received 15 pounds per head daily of mixed
hay.

During the feeding trials all cows (Trials II, III, and IV) calved. Calves
suckled their dams for the duration of the experiment. Animals in all groups were
wintered in pasture fields and cows utilized the limited amount of aftermath of
summer grazing and new growth which was available. The average total composition
of feedstuffs used in these trials are shown in table 2.

RESULTS AND DISCUSSION

Shorthorn yearling heifers which were self-fed dry apple pomace and received
one pound of cottonseed cake per day gained 115 pounds during the 106 days feeding
period or 1.09 pounds per day (table 1). The Shorthorn heifers which were self-fed
the sorgo-sudan grass—soybean silage and .75 pound cottonseed cake per day gained
32 pounds during the 106 day feeding period or .30 pound per day. The heifers
receiving dry apple pomace consumed 12.3 pounds of this material per day while
those receiving silage consumed 43.7 pounds of silage per day during the feeding
test. Weight gains of heifers within each group were quite uniform indicating
that competition was at a minimum under this self-feeding set up. The animals
receiving apple pomace were apparently in considerably better condition that those
receiving mixed silage. The average daily consumption of feed constituents in the
rations of the Shorthorn heifers (table 4) shows that those fed apple pomace
consumed an average of 1,0 pound more dry matter daily than those fed silage. This
difference undoubtedly accounts for a portion of the difference in gain.

The performance of pregnant cows receiving various wintering rations is
given in table 2. 1In all groups there were weight losses during the winter feeding
test associated with calving, suckling and wintering ration. Average daily gains
of calves and weight losses did not differ greatly between the treatment groups in
trials II and III. 1In trial IV the weight losses of cows receiving the mixed
silage, hay, and cottonseed cake were greater than the weight losses of cows
receiving apple pomace silage, hay and cottonseed cake. No reason for this
difference is apparent.
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The average daily consumption of feed constituents by cows in trials II, III,
and IV are given in table 4. 1In all cases the energy intake was somewhat lower
than is usually recommended for pregnant cows. However, the weight losses
encountered were not apparently detrimental to the overall health and well being of
the cows. Calf death losses were not greatly different between rations and calves
were thrifty in all lots,

In all trials all cattle stayed in apparent good health despite the weight
losses by cows suckling calves. There was considerable variagtion between cows
within treatment groups in weight losses indicating that competition and time of
calving may be important factors in groups of this size when feed is limited. There
was no evidence of toxicity in any of the rations fed.

SUMMARY

Four feeding trials were conducted in 1956-57 to determine the value of
commercially available apple pomace as a feed for wintering beef cattle. The
following conclusions were reached.

1. Self-feeding dry apple pomace with one pound of cottonseed cake daily gave
increased winter gains in yearling Shorthorn heifers over self-feeding a silage
consisting of sorgo, sudan grass and soybeans with .75 pound of cake per day.

2. Limited feeding of apple pomace silage to pregnant beef cows in combination
with cottonseed cake or hay and cottonseed cake gave results equal to or slightly
better than the limited feeding of mixed alfalfa-barley silage in combination with
cottonseed cake or hay and cottonseed cake.

3. No toxic effect was noted from the feeding of apple pomace, however, the
same care should be exercised in the processing of apple pomace to keep it free
from hardware and foreign materials as is practiced on the farm in preparation of
other feedstuffs,

4, This series of feeding trials was conducted under conditions in which
the cattle had access to pasture fields, but since the amount of winter grazing
was very small it is felt that these results would also be applicable to various
dry-lot winter feeding operations.
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Table 1

Comparison of dry apple pomace and sorgo-sudan-soybean silage for wintering beef

heifers (feed intake not limited) (Trial I)

Lot 1

Shorthorn Yearling Heifers (No.) 20
Avg. Initial Weight (lbs.) 739
Avg. End Weight (lbs.) 854
Avg. Net Gain (lbs.) 115

Avg. Daily Gain (lbs.) 1.09

Avg.,

Avg. Feed Consumed Daily (No. days) 106
Dry Apple Pomace (lbs.) 12.3
Sorgo-~Sudan~-Soybean silage (lbs.)

Cottonseed Cake (lbs.) 1.0

25
739
771

32

.30

106

43

Lot 2

o7

<75




Table 2 Comparison of apple pomace silage and alfalfa-barley silage for wintering mature

beef cows during the calving season (feed intake limited)

TRIAL II TRIAL III TRIAL IV
1 2 3 4 5 6
4vg. feed consumed (No. Da.) ;; 117 ; 117 :; 116 : 116 :: 116 : 116
/.ople Pomacel/ (1bs.) :: 35 8 40 Li 35 8 40* L: 35 & 40%:
Alfalfa barley silagel (1bs.):: . 35840 :: ) a5 & 40% : : a0 an*
Cottonseed caked (ibs.) q: .75 & 1.00 : .75 & 1.00 :: .75 & 1.00 : .75 & 1.00 :: .75 & 1.00 : .75 & 1.00
Mixed hay (1ks.) ji : :: 15*% : 15*% :: 15% : 15*
Mature beef cows (Noe) mﬂ_:;“ 25 ; 25 :; 15 ; 16 i; 19 f 11
Breed :i Angus : Angus :. Angus : Angus :: Hereford : Hereford
Avg. initial wt. (lbs.) :: 1038 i 1052 :: 1024 : 1017 :: 1155 : 1194
Avg. end wt. (1bs.) :: 868 : 8€8 :: 877 : 881 :: 1109 : 976
Avg. wt. loss (lbs.) :i -170 : ~-184 ;: ~147 : -136 :: -46 : -218
No. calves dropped :: 25 : 25 ;i 15 : 16 :: 19 : 11
——No._raised iy 22 : 23 .: 14 i 14 :; 19 : 11
Avg. birth date :: Jan. 30 : Feb. 11 f: March 3 : Feb. 21 .; Feb. 11 Feb. 17
Avg. birth weight (1lbs.) ': 68 ; 68 . 67 : 71 : 73 : 74
Avg. wt. gain (1bs.) . o X 86 .. 61 . 67 .. - -
Avg.age at _end of test (da;: 69 ; 57 ;; 38 ; 48 ;; 69 ; 63
Avg. daily gain (ibs.) :: 1.41 : 1,51 ;; 1,60 : 1.40 :: - : -

*Amount received once each two days, hay fed on alternate days from silage and CSC

1/First amount indicated fed daily for 30 days, second amount fed daily for remainder of test




Table 3

Average Total Composition of Feedstuffs Used in Experimental Trials (Chemical

Analysis).

Ether Nitrogen

Moisture Protein Ash Crude Extract Free

Fiber Extract

Apple Pomace Silage 70.05 2.00 .60 7.91 2.70 16.74

Dry Apple Pomace 4,13 5.25 1.47 20.29 7.10 61.76

Sorgo-Soybean Sudan 74,75 2.02 1.82 7.41 W71 13.29

Silage

Barley~Apple Silage 71.01 3.30 1,98 9.25 67 13,79

Mixed Hay 10.0 11.28 6.33 24,65 1.61 46,13

Cotton Cake® (41%) 7.0 41.8 6.5 9.9 7.0 27.8

*Analysis of cottonseed cake from Morrison's Feed and Feeding.

Other information

based on actual analysis in the laboratories of the Animal Husbandry Research
Division, U.S, Department of Agriculture, Beltsville, Md., and the Biochemistry
and Nutrition Department, Virginia Polytechnic Institute, Blacksburg, Va.



Table 4

Average Daily Consumption of Feed Constituents by Animals in Various Treatment

Groups. (Does not include pasture aftermath).

Nitrogen
Dry Crude Ether Free
Rations Used Matter Protein _Ash _ Fiber Extract Extract
Trial I (Shorthorn
Heifers)
Dry Apple Pomace
& CSC 12,72 1.07 «25 2.60 .94 7.88
Silage & CSC 11,72 1.19 .84 3.31 .36 6,02
Trial II (Angus Cows)
Apple Pomace Silage
& CSC 10,97 1.06 26 2.76 .98 5.90
Mixed Silage & CSC 10,64 1,50 .73 3.21 29 4.91
Trial III (Angus Cows
Apple Pomace & Silage
Hay & CSC 12067 l¢57 063 3.27 163 6.54
Mixed Silage, Hay &
CSC 12,50 1,79 .86 3.50 «29 6,05
Trial IV (Hereford Cows)
Apple Pomace Silage,
Hay & CSC 13037 1.62 065 3.46 070 6.93
Mixed Silage, Hay &
CSC 13.18 1.87 .91 3.71 .31 6.37
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