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STUDIES ON THE FEEDING VALUE OF AGRO-INDUSTRIAL BY-PRODUCTS
AND THE FEEDING VALUE OF COCOA PODS FOR CATTLE

O B Smith and A A Adegbola

Deparntment of Andimal Science, University of lfe ,
1le-14e, Nigeria

Two cattle studies were carried out to determine the maximum.level at which cocos-pod, an
agricultural by-product could replace maize or sorghum  in cactle fattening diets, In the
first experiment, 3 groups of 12 cattle each were fed 3 diets containing 0, 20 and 40X cocoa
pods for 112 days, while in a second atudy, 3 other groups were fed diets containiang 0, 30 and
602 cocoa-pod for 84 days, A trend of increasing feed intake and decreasmg weight gains with
increasing cocoa-pod levels was observed. Wevertheless, differencea in weight gains and feed
utilisation only reached significance (F < .05) above the 40% dietary cocoa~pod level. Moreover
feed costs were lower for all cocoa-pod diets compared to the control. Apparently,cattle can
profitably utilise fattening diets containing up to 40% cocoa-pod in place of maize or sorghum.
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Over the last decade, there has been a rapid and continuous increase
in the cost of cereals and protein concentrates which form the basis of
compounded animal feeds, Attention has therefore been focussed on ident-
ifying cheaper alternative feed sources. A number of crop residues
produced on the farm after harvesting or in the industry after pri-
mary processing, are being evaluated on a world-wide basis, as to théir
suitability as animal feeds, Cocoa-pod, produced after the removal of
the cocoa bean from the fruit is one such crop residue being evaluated in
Nigeria.

According to Boussard (1979), every unit of dry cocoa-beans produced
generates two units of wet pods. . Atanda and Jacobs (1973) estimated that
about four million tonnes of wet pods are produced annually, and left to
rot and waste on Nigerian plantations. a significant wastage of nutrients,
since according to Branckaert et al (1976) and Gohl (1975), cocoa - pods
contain about 6 - 10% crude protein, 49-61% nitrogen free extract, 24 %
crude fibre and 10% ash, made up primarily of potassium salts., The mater
ial apparently has potential as a feed ingredient particularly for rumi -
nants, The following is a report of studies carried out to establish a
rational use of cocoa-pods in cattle fattening diets.

“Materials and Methods

Finat study: A total of 36 local type cattle bearing Ndama and Ket-
eku markings were quarantined on arrival from the cattle market for four
weeks, The animals were treated against internal parasites with Thiben -
zolel and sprayed against ecoparasites with malathion during the first-
week of quarantine, They were gradually introduced to concentrate feed -
ing during this quarantine period, being fed a reception diet made up of
maize,dried brewers grains, groundnut cake and a mineral vitamin supple -
ment.2 On day 1 of the experimental period, the animals were each injec-
ted with 10 ml of a vitamin A, D3, E and C preparation3. They were then

lThibenzole {Merck, Sharp and Dohme) 2Agricare (Pfizer Nigeria Ltd)
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weighed, having been fed and water fasted for 18 and 12 h periods respect-

ively. The initial shrunk weight thus obtained, was used to rank them

into three comparable groups, which were in turn randomly ‘assigned to

three experimental diets whose compositions are shown in Table 1, The an-
Table 1:

Composition of experimentaf diets - Finst study

Dieta
20% 40%
Ingedients (I as fed) Control cocoa-pod cocoa-pod
Guines corm (sorghum) 62,3 43,2 24,4
Cocoa~pods 0.0 19.2 38.4
Dried brewers grain 19.3 19.5 19.3
Groundnut cake 4,7 4.7 4,7
Molaases 11.7 i1.6 11.5
Oystars shell 0.9 0.6 ¢.3
Dicalcium phosphate 0.4 0.7 0.9
Salc 0.3 0.3 0.3
Vitemin mineral s'nixl 0.2 0.2 0.2
Nutrients:
Dry matter ) 88.1 871.5 86.6
Crude protain (X DM) 14.0 13.5 13.3
Crude fibre (X M) 8.9 10,2 13,5

Ash (X DM) _ 6.7 8.3 9.%

1 Agricare, Pfizer Liveatock Feeds Co., Lagos, Nigieria

imals were fed their respective diets ad libitum for 112 days in groups of
4 with 3 groups per diet.

Unshrunk body weights were recorded at 2B day intervals, while feed
intakes were calculated and recorded at weekly intervals. Representative
gsamples of the diets were taken twice every week,bulked on a monthly basis,
and analysed for proximate contents according to AOAC (1975) procedures .
On the 112th day, final body weights were recorded after 18 and 12 h peri-
ods of feed and water fast respectively. Three animals were then randomly
selected from each treatment, slaughtered, and carcass weight, amd longiss
mus dorsi area were recorded, The relationship between carcass weight (Y)
and final liveweight (X) of the 9 slaughtered cattle was defined by a reg-
ression equation Y = =6,49 + 55X (R? = 0,96), This equation was then
used to estimate carcass weights of the unslaughtered cattle whose dress -
ing percentages were subsequently calculated.. ‘

Second study: A second set of 29 cattle treated the same way as dés~
cribed for the first set above were fed the slightly modified diets shown
in Table 2, for 84 days. - The dietary modifications were (a) a change from
guineacorn (sorghum) to maize as the main enmergy source in the control
diet; (b) removal from the diets, of molasses, a scarce, seasonal and diff
icult to transport.product; (c) a change in the dietary levels of cocoa-
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Table Z:
Compos{tion of experimental diets - Second study
Diets
30% 60%
Control cocoa—pod cogoa-pod

Maize 69.4 38,9 8.9
Cocoa-pod 0.0 30.5 60.2
Wheat bran o 10.5 10.5 10.5
Dried brewers grains 14.6 14.5 14.4
Groundnut cake 3.4 3.6 3.5
Bone meal 1.0 1.5 2,0
Oysters shell 0.6 0.0 0.0
Salt 0.3 - 0.3 - 0.3
Vitamin-mineral uixl . 0.2 0.2 0.2
Nutrients

Dry matter (IM) 83.1 87.0 86.1

Crude protein (X DM) 12.1° 12.4 12.3

Crude fibre (2 m1) 5.8 13.6 21.3

Ash (X DM) 4.5 9.0 13,9

l .
Agricare, Pfizer Livestock Feeds Co., Lagos, Nigeria

pod from 20 and 40% to 30 and 607 in the test diets, Data recorded and
samples collected for analysis were as described under the first study .
Data collected from both studies were analysed by the least squares anal=-
ysis of variance amd sjignificant differences among means determined by
Tukey's procedure (Steel and Torrie 1960).

Results

Finat study: Performance data shown in Table 3 indicate normal feed
consumption and growth responses across treatments, Cattle must have
found the test diets palatable as shown by a definite trend of increasing
feed intake with increasing dietary levels of cocoa~pods, The -differences
observed among treatments for daily liveweight gains were not significant
(P > ,05), although a clear trend of reduced gains with increasing levels
of cocoa-pod is evident, This trend was confirmed by the poorer (P <.05)
feed utilization values of the test cattle, The control diet was bhetter
utilised (P < .05) than both test diets, while the 20%Z cocoawpod diet had
a poorer value (P < ,05) than the 40% cocoa-pod diet. Differences obser-
ved in longissimus muscle area, carcass weight and dressing percentage as
shown in Table 4, were not significant (P > ,05), -

" Second study: Growth rate , Feed intake and efficienmcy of feed util
igation as affected by dietary levels of cocoa-pod in this ‘study are
shown in Table 5. Daily gains based 6n initial and final shrunk weights
were similar (P > .05) in control cattle and cattle fed 30%  cocoa-pod -
diet, Both the control and 30X cocoa=-pod diets supported -higher: gains -
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Diets
- 20% 0% .
Control Cocoa-pod Cocoa-pod 5.E.
Number of cattle 12 12 12
Initial weight (kg) 106.9 1068 104.7
Final weight {(kg) 194.9 177.2 161.2
Length of study (days) 112 112 112
Average daily gain (kg) 0.79% 0.63% 0.51% 0.1
Daily dry mactter intake (kg)
- Cocoa pods - 1.4 3.2
- Total feed 5.2° 5.5 5.6" 0.1
Feed efficiency 6.6° 8.8° 10.9° 0.4

(kg ™/kg gain)

1 Standard error of mean

a,b

€ Means on the same row bearing different letters are different (P < .05)

Table 4:
Catile nesponse to grain substitution with cocoa-pods
Cancass data
Diets
20% 40%

Item Control Cocoa-pod Cocoa-pod S.E.
Final live weights (kg) 194.4 177.2 161.2 21.4
Carcass weight (kg) 101.2 92.5 80.9 11.6
Dressing percentage 51.9 51.6 50.2 0.5

80.0 66.9 74.9 10.2

longissimus muscle area (cnz)

1

Standard error of means, 12 observations per mean
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Table §:
Cattle Aesponse to grain substitution wilh eocoa-pod. Performance data. Second study

Dists
' 30% 60% 1
Control Cocoa-pod Cocoa-pod S.E.
Numbar of cattle ‘ 7 10 10
Initial weight (kg) 141.0 139.3 133.8
Tinal waight (kg) ’ 202.6 191.2 154.7
langth of study (days) 84 73 84
Average daily gain (kg) 0.73* 0.62" 0.24> 0.1
Daily dry matter intake '
= cocoa~pod (kg) ' - 1.7 3.3
- total feed (kg) 5.3" s.2* s.6* 0.2
Tead efficiency (kg DM/kg '
(kg M/kg gain) 7.3" 8.o° 23.0° 0.5

1 St:ndnd srror of mean
s, ‘ . .
*®+ Means on the same rov bearing different latters are different (F < .03)

(P < .05) than the 60% cocoa-ped diet, In fact, many of the animals fed the
60X cocoa-pod diet lost weight or barely maintained their weight, and this
accounts fer the extremely poor feed efficiency figures of 23 kg DM/kg gain.
This figure was higher (P < ,05) than those of 9.2 and 7.3 kg DM/kg gain for
the 30X cocoa-pod and control diets respectively., The former, in turn was
different (P < .05) from the latter. Feed intake was similar (P > ,05)
across treatments, indicating that even the 60X cocoa-pod diet was readily
accepted by the cattle, '

Discussion

The objective of these studies was not to compare .maize or sorghum
(which were replaced with cocoa-pod in the test diets) with cocoa-pod. The
objective was to determine how much of these two expendive cereals can be re
placed with cocoa-pod without reducing:cattle performance. to the point where
it becomes uneconomical to feed cocoa-pod. Short of manipulating rumen fer-
mentation to improve feed utilization,a dietary level of 60X cocoa~pod in an
all concentrate cattle diet appears excessive and not profitable. Increasing
the particle size of the ground cocoa~pod to slow down rate of passage, and
supplementation with forage to provide bulk, end supply readily fermentable
carbohydrates and micronutrients (such as the B vitamins), might sufficient-
ly stimulate the rumen to render animal performance on 60% or higher cocoa -
pod diets as profitable

Results obtained in the present studies , as well as those of Bateman
and Larragan (1966),without the benefits of such rumen manipulation,indicate
that levels of up to 40 cocoa-pod in all concentrate cattle fattening diet
will not compromise animal performance, snd will lower costs.
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The cost per tonne (t) of dried cocoa-pod was computed from the follow-
ing in-puts: unskilled labour for collecting, spreading for sun-drying, pack
aging and storage after drying; transportation cost from point pf collection
to point of processing and utilisation, Total cost came to $240.2/t, and
this is lower than current costs of maize: $463,5/t or sorghum $705.3/t .
When the cost of the major energy feeds as well as those of other ingredi -
ents listed in Tables 1 and 2 were used to calculate the cost of  the 3
cattle diets containing 0 (1), 20 (2), 30 (3), 40 (4) and 60% (5) cocoa-pods,
a trend of decreasing cost with increasing levels of cocoa-pod was observed;

$439.2, $392.2, $329.4, $313.7 and $215.0/t for 1, 2, 3, 4 and 5 respec -
tively.

This cost advantage in favour of cocoa-pod diets, was reduced or  even
lost in the case of 60% cocoa-pod diet when adjustments were made for the
efficiency of utilisation of the diets. It should be noted, however, that
the highest overhead cost for the production of the cocoa-pod feed was tramns
portation which made up 78% of total cost. Transportation costs can be re -
duced by processing and utilising the material on or near cocoa farms. In
other words, the cocoa farmer keeping some livestock or his livestock farmer
neighbour should be the target users at present.

Cocoa-pod is available in sufficient amounts in cocoargrowing areas, it
requires simple and cheap processing methods, and it is readily consumed by
livestock, Moreover, it economically replaces large amounts of conventional
energy feeds in ruminant diets thus alleviating man-animal competition for
cereals, Feeding to ruminants appears feasible and, based on results of the
present studies, a maximum dietary level of 407 in cattle diet is recommend-
ed,
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