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DRIED CITRUS BY- PRODUCTS AS FEEDS IN THE
RATIONS OF DAIRY COWS AND CALVES

By A. R. KEMMERER (Department of Nutrition) , F. G. HARLAND
and R. N. DAVIS (Department of Dairy Husbandry,

University of Arizona, Tucson)

INTRODUCTION

In the grapefruit industry of Arizona and California consider-
able grapefruit juice is canned. This has presented a problem
of disposing of the by- products. These waste products are dehy-
drated and used for cattle feed to a considerable extent in Cali-
fornia, Florida, and Texas, but only to a small extent in Arizona.

Extensive cattle feeding experiments with dried citrus by-
products have been conducted in California, Florida, and Texas.
Texas (2) experiments show that rations for dairy cattle contain-
ing 50 per cent dried citrus peel and pulp are as palatable as
corn and cob meal. The cows on the corn and cob meal gave
slightly more milk and weighed a little more than the cows given
50 per cent citrus. An important observation in these Texas
experiments was that in the hot weather, the dried citrus had a
beneficial effect on the appetite of the cows. It also increased to
a slight degree the glossiness of their coats which indicated that
the dried citrus had a conditioning effect. The citrus peel and
pulp did not produce any off -flavors in the milk when fed at the
rate of 8 pounds per cow per day. No extreme laxative condi-
tions were noted even when it was fed in large amounts.

The Texas station (5) also found that a mixture of 25 per cent
dried citrus pulp and 75 per cent ear corn chop with husk was
satisfactory for a carbohydrate concentrate in fattening rations
of yearling steers. The ration containing dried citrus produced
practically as good gains and a higher finish than corn chop with
husk.

The California Experiment Station (6) found that dried orange
pulp was approximately equivalent to dried beet pulp for milk
production.

From an extensive study at the Florida Station (1) it was con-
cluded that dried citrus pulp was a desirable bulky carbohydrate
feed for dairy cattle. There was no objectionable flavor produced
in the milk by the dried grapefruit pulp. Palatability was studied
by offering the dried pulp to the cows after they had consumed
their regular feeding of grain. Thirty of thirty -one cows ate the
dried pulp.

Since dried grapefruit by- products offer good possibilities for
low cost feeds for the dairy industry of Arizona the following
three experiments were carried out:
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LACTATING FACTORS IN DRIED GRAPEFRUIT MEAL
The first experiment showed that dried grapefruit meal con-

tained factors which stimulated milk production. Supplements
of dried grapefruit meal increased milk production in seven of
eight cows which had previously received only alfalfa hay. After
the cows had been on dried citrus for some time they were fed
the regular grain ration, and there was a decline in milk produc-
tion. This showed that the grain ration did not contain the factors
which stimulated milk production. Fresh barley pasture was
found to contain these factors. This work is reported in detail
elsewhere (3).

DRIED GRAPEFRUIT MEAL IN THE RATION
OF DAIRY COWS

In the second experiment the milk production of two groups
of five Holstein cows each was compared; one group received the
regular herd grain ration and the second group received a ration
consisting of 50 per cent of dried grapefruit meal and 50 per cent
of the regular herd grain ration. The regular herd grain ration was
composed of barley, wheat bran, beet pulp, and cottonseed meal.
All the cows had an average of three hours of pasture daily and
were fed alfalfa hay in racks. The grain ration or grapefruit
meal -grain ration was fed at the rate of 1 pound for each 5 pounds
of milk produced. The feedings were reversed at the end of each
thirty -day period. That is, the cows that had received grain were
given the grapefruit meal -grain ration and the cows that had re-
ceived the grapefruit meal -grain ration received grain. This was
done to eliminate any differences inherent in the cows them-
selves.

Daily milk weights were taken and averaged weekly during
each thirty -day period. The average milk production per cow per
day for the four thirty -day periods was 36.8 pounds for the ten
cows when fed dried grapefruit meal. The average for the same
cows when fed the regular grain was 37.8 pounds of milk. Thus
there was no appreciable difference in milk production for the
two groups. This confirms the results of the Texas (2) experi-
ments.

The palatability of the dried grapefruit meal -grain mixture
was about the same as the regular grain ration. Three of the
group of ten cows were reluctant to consume the dried citrus meal
during the first few days. However, after the first week they
consumed all their feed. Similar refusal was evident when a new
batch of the regular grain ration was given to them. The entire
herd, with few exceptions, refused all or part of the grain ration
for several days following such a change.

It appears that a ration containing 50 per cent dried grapefruit
meal fed in amounts of 5 to 10 pounds daily is satisfactory for
milking cows.
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DRIED GRAPEFRUIT MEAL FOR CALVES

In the third experiment calves six months old were divided into
two groups. One group containing fourteen calves was fed the
regular calf grain ration. The second group containing eleven
calves was fed dried grapefruit peel, either sun dried or mechan-
ically dehydrated and ground into meal, as the only source of
concentrates. The grain ration consisted of 70 parts of whole
oats, 70 of rolled barley, 50 of wheat bran, and 14 of cottonseed
meal. This was fed at the rate of 21/2 pounds per head per day.
The dried grapefruit meal was fed at the same rate to the second
group. Alfalfa hay was fed to both groups and both were given
pasture of comparable quality for equal periods of time when such
pasture was available.

No trouble was experienced in getting the calves to eat the
dried grapefruit meal. They were gradually changed to the cit-
rus by putting a small amount at a time into the grain ration
until all the feed was changed to the dried grapefruit meal. This
took about seven to ten days. Each calf was weighed at the
beginning of the experimental period and once a month there-
after.

There were no apparent differences noted in the appearance
of either group of calves. Both groups consisted of healthy, thriv-
ing animals. Table 1 shows that the group of calves fed the reg-
ular grain ration gained slightly more weight during the first
sixty days on the experiment than did the calves fed the dried
grapefruit meal. However, after 120 days the calves receiving
the dried grapefruit meal averaged a slightly higher gain in
weight than did the grain -fed calves. Statistical analysis of the
data shows that there were no significant differences in the
weights of the calves either at the sixty -day or the 120 -day period.

TABLE 1. -GAIN IN WEIGHT OF CALVES FED REGULAR GRAIN
RATION AS COMPARED TO CALVES FED DRIED GRAPEFRUIT MEAL

Feed Average gain in weight

Dried grapefruit meal
Regular grain

60 days
(lb.)

120 days
(lb.)

81.4
94.6

168.0
157.5

COMPOSITION OF ENERGY VALUES OF DRIED
GRAPEFRUIT MEAL

Chemical analyses show the dried grapefruit meal to have the
following average composition: protein, 7.24 per cent; fat, 1.73 per
cent; fiber, 13.45 per cent; ash, 7.42 per cent; moisture, 8.98 per
cent; and nitrogen -free extract 61.18 per cent. The energy value
was 74.5 therms per 100 pounds as compared to 72.7 for the grain
ration fed the milking cows and 63.1 for the grain ration fed the
calves.
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COST OF DRIED GRAPEFRUIT MEAL AS COMPARED
WITH A GRAIN MIXTURE

Comparative costs are always an important consideration in
discussing feedstuffs. The cost of the grain ration fed to the
milking cows in the Arizona experiments at current feed prices,
would be approximately $71.80 per ton. Dried grapefruit meal
is quoted currently (Aug., 1948) at $47 per ton (4) . Thus dried
grapefruit meal reduces the cost of the feed $12.40 per ton when
substituted for half the regular grain. The grain ration fed to
the dairy calves cost approximately $4.00 per cwt., whereas the
calves grew just as well on dried grapefruit meal costing $2.35
per cwt.

FURTHER WORK

Further work on dried grapefruit meal is in progress. Experi-
ments to determine the value of dried grapefruit meal supple-
mented with protein concentrates are planned.

SUMMARY AND RECOMMENDATIONS

The results of Arizona experiments and experiments from other
stations clearly show that dried grapefruit meal is an economical,
palatable feed for dairy cattle. Prevailing high feed costs can be
lowered very materially by incorporating grapefruit meal in
grain mixtures. We recommend that it be used in amounts up
to 50 per cent of the grain ration for milking cows.

Arizona experiments also show that dairy calves can be fed
dried grapefruit meal exclusive of grain. However, good nutri-
tion practices suggest the use of grains from two or more sources.
Therefore, we recommend that a calf grain mixture be used that
would include up to 50 per cent dried grapefruit meal.

Texas experiments have shown that 25 per cent dried grape-
fruit meal can be used successfully in beef cattle fattening ra-
tions.

The authors are greatly indebted to Mr. E. G. Harrington, Des-
ert Citrus Division Orange Exchange Products Corp., Tempe, Ari-
zona, for generous supplies of dried grapefruit peel.
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