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THE DIGESTIBILITY OF COCOA HUSK-BASED
DIETS FED TO SHEEP '

EO Otchere} I A Musah and M Bafi-Yeboa
Animal Science Department, University of Gana, Legon, Ghana

Digestibility studies were conducted on four diets in which maize was substi tuted for dried
cecoa husks (DCH) and fed to Nungua Blackhead weathers. The treatments were: A) 602 DCH:0X maize;
B) 40% DCH:20% maize; C) 20% DCH:40% maize and D) O0X DCH:607 maize, Average dry matter intske
per kg body weight decreased with increases in the level of maize in the diets., Significant de-
creases in dry macter, crude protein, ether extract and nitrogen free extract digestibilities
and total digeatible nutrients (TIN) occured in the wethers with increase in the level of cocoa
hugks substitution. Crude fibre digestibility incremsed with a reduction in cecea husk level.The
level of cocoa husks in the dietsg significantly explained from 67-96% of the variability in the
digeatibility of several proximate components except for crude fibre.
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Livestock production in Ghana suffers from numerous constrainta. The
effects of inadequate nutrition of ruminant livestock, especially in the
long dry season when fodder is scarce and of poor nutritive quality, have
been demonstrated by Rose~Innes (1961), Lansbury (1960) and Otchere et al
(1977). Maize is too expensive for feeding livestock. Besides, annual
maize production is inadequate for human consumption. An area which
needs to be intensively investigated is the use of agricultural and agro-
based industrial by-products, ‘

Ghana, the world's leading cocoa producer, is estimated to produce
over 4 million tonnes of fresh cocoa husks annually which . are discarded
as waste (Adomako 1975), The husks have been demonstrated to have a great
potential for feeding ruminants (Bateman ana Fresnillo 1Y67; Adeyanju et
al 1975; Doamekpor 1977), Doamekpor (1977) fed wethers on rations .con -
taining 45, 60 and 75% cocoa husks and found that the total digestible
nutrients (TDN) content of the ration was just about -snough for mainten-
ance. The objective of this study was to determine the effect of substi-
tution of maize for cocoa husks on the digestibility of proximate compo -~
nents and the TDN requirement in rations for sheep.

Materials and Methods

Fresh cocoa husks were sun-dried, coarsely milled and used to formu-
late the experimental diets. Twelve Nungua Blackhead wethers weighing
16.5 kg on ‘average , were divided into four groups of three animals
each, The groups were randomly assigned to the four diets shown in Table
1 in a digestibility trial, Diets A, B, C and D included 60, 40,10 and 0Z
cocoa hugk respectively (air dry basis). The experiment was made up of a
l4-day adjustment and a 7-day collection period.

Prior to the commencement of the experiment all animals were drench-
ed and dipped against endo~ and ecto-parasites, The animals were weighed
at the end of the collection period. The animals were kept in individual
metabolism crates and had free access to feed, water and mineral blocks
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Table 1:
Composition of experimental diets {$ ain dry basis)
Ingredients Diet

A B c D
Cocoa husks 60 40 20 0
Yellow maize 0 20 40 60
Wheat bran 35 a5 35 35
Groundnut cake 3 3 3 3
Bone meal 1 1 1
Common salt 0.5 0.5 0.5 0.5
Vitamin A & D supplement. 0.5 0,5 0.5 0.5
Total 100,0 100.0 100,0 160,0

Daily faecal output
thene bags and stored at
to constant weight in an
Chemical analyses of the

for each animal was collected, weighed in poly-
~-18°C., Feed and faecal samples were then dried
oven at 85°C and stored for chemical analysis .
feed and faecal samples were according to the

methods of the Association of Official Analytical Chemists (1970).

The data were analysed using ‘analysis of variance and regression of
the digestibility and coefficients on the percentage of cocoa husks in
the diets (Snedecor and Cochran i967).

Results and Discussion

Table 2 shows the chemical composition of cocoa husks and the exper-
imental diets, The proximate composition of the dried cocoa husks agreed

Table Z:

Chemical composition cf cocoa hushs and experimental diets (% ain dry basis)

Nutrients :z:;: Diets
A B C D

Dry matter 87.64 87.35 87,51 88.15 88,37
Crude fibre 41,66 29.04 20.46 12.04 5,38
Crude protein 7.99 12,61 13,19 13,66 13,86
Ether extract 2.37 3,12 3,35 3,60 4,76
Nitrogen-free extract 25,77 33.54 43.05 53.44 64,13
Ash 9,85 9.04 7.46 5.91 4,24
Gross-energy(Kcal/g) 4,71 4,29 4,15 4,02 3,65

with data reported in the literature (Oyenuga 1959; Greenwood-Barton 1965;
Pessey 1976 and Doamekpor 1977). Crude fibre and ash decreased while NFE

increased with increases

in the maize content of the diets. A similar
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trend had been observed by Adeyanju et al (1975), No explanation could
be ascribed to the high gross energy in cocoa husks which had low crude
protein and ether extract but high ash content, Similarly, it is diffi-
cult to explain why gross energy level in the diets decreased markedly
from diets A (60% husk) to D (0% husk). This trend has also been obser-
ved by Doamekpor (1977),

Table 3 shows dry matter intake and performance data, Dry matter

Tabfe 3:

Dny matter intake, TON and weight gain of the sheep fed the experimental dieds

Diets
A B € b SE
Total dry matter intake (g/d) 8192 2862 505b 372
Dry matter intake (% of budy weight) 4456 a52® 32 2,17° 0,39
DN (%) 39,73% 51.96°  s8.04”¢  61.30° 5,22
Weight gain, kg/d 0,060*  ©0.143° 0.202°  0.143°  0.007

abe Means with common letters inm the same row are not significently different (p > 0.05)

intake increased with increase in the level of cocoa husks, and was in -
versely related to TDN content. This indicates that level of consumption

was influenced by energy density of the diets, Statistical analysis
showed that there were significant differences (P < 0.05) hetween dry
matter intake of the different rations by the wethers. Comparison of

the means showed no significant differences (P > 0.05) between rations
A and B which were both significantly different (P < 0.05) from C and D.
Similarly consumption of C was significantly higher (P < 0,05) than D .
The reason for the lower intake of D is not apparent but could be due to
the higher TDN content of the ration, Studies by Lofgren and Wammer
(1972) had indicated that dry matter intake in sheep decreased with in-
creased energy comncentration,

There were significant differences (P < 0.05) in the levels of TDN
in the diets. Mean comparisen, however, showed no differences between
rations B and C or between C and D; However, ration A was significantly
lower than B, C and D (P <« ,05), wwhile B was gsignificantly lower
(P <« 0,05) than D.

Analysis of variance showed that there were significant differences
(P < 0,05) in the average daily weight gains of the wethers. Animals on
diet C made the highest gains (202 g/d) followed by B and D,and A the
least, The reason for the low weight gain on ration D is not apparent .
The average daily weight gains of animals on diets B and D were similar
and were significantly higher (P < 0.05) than A. Similarly mean weight
gain by animals of diet C was significanly (P <« 0,05) superior to those
of A, B and D, The performance of wethers in an experiment in which
Doamekpor (1977) gave a diet containing 41Z TDN is similar (0,060 versus
0.054 kg/d)to that observed in the animals on diet A which contained ab-
out 40% TDN in the present study. = The results of this study indicate
that the wethers required about 50 - 60% TDN for a weight gain between
0,14 - 0.20 kg/head/d.

Table 4 shows the results of the digestibility trial. Increases in
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Table 4:°
Mean coefficlents o4 apparent digestibility {3) fon the diets
Nutriénts Diets

ry B ¢ i SE
Dry matter 52.6% 62.2° 64.6° . 71. © 1.53
Crude fibre 32.8% 40.0° 42,9° 35.42 1.72
Crude protein 51,2% 60.7° 65.8° 71,67 1.84
Ether extract 67.0° 75.5° BS.k: 89.9° 2.39
N.F.E. 57,42 69.1° 69.7 72.2° 2.38
Gross energy 54.3% 61.4° - 67.3° 76.6° 0.74

the level of cocoa husk significantly reduced dry matter digestibility
(P < 0,05}, Comparison of the mean percentage dry matter digestibility
showed the difference between diets B and C to be non-significant. However
the digestibility of A was significantly lower(P<0.05) than those of B, C
and D being significantly higher (P<0.05) than B and C, Adeyanju et al
(1975) had reported that when cocoa husks constituted 25% of ratioms for
sheep,. dry matter digestibility was significantly depressed.

Apparent crude fibre digestibility showed no significant differences be-
tween diets A and D. Similarly B and C were not statistically different .
However, values for B and C were significantly higher (P < 0.05) than val-
ues for A and D, The reason for the low digestibility of diet D was not
apparent, . .

Apparent digestibility coefficients for crude protein showed a gener-
al significant (P < 0.05) decrease as the level of cocoa husks in the
diet increased. The progressive depression in crude protein digestibility
as the level of cocoa husks in the diet increased might be related to the
corresponding increase in crude fibre content of the rations. A similar
trend had been obsgrved by Adenyanju et al (1975). Glover and Duthie,1958)

have demonstrated a signiricant depressing effect of crude fibre on digest
ibility of crude protein by non-ruminants, -

The apparent digestibility of ether extract was also  signifcantly
(P < 0.05) depresged with increases in the level of cocoa husks. This obs-
ervation is at variance with results obtained by Adeyanju et al (1975 ) .,
The levels of cocoa& hugks in the rations fed by Adeyanju et al (1975) were
probably not high enough to depress the digestibility of ether extract .

Apparent digestibility of NFE in diets B, C and D were nor significan
tly affected by the increased levels of cocoa husks, However, in diet A,
which contained 60% coca husks, NFE digestibility was significantly de -
oressed (P < 0,05).,

Table 5 shows correlation and regression coefficients of level of co-
coa husks (%) on digestibility, All the correlation aad regression
coefficients were negative for the various parameters gignifying that

increases in the 1level of dried cocoa husks depressed the digestibil-
ity of proximate components in the diets and TDN, The level.-of cocoa husks
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Table 5:

Connelation coefficients and negression coefgicients of Level of cocoa husks (5]
on percentage apparent digestibility

Correlation coefficient Regressions Intercept
Nutrient 5 coefficients (b) (a)
T R

Ak

Dry matter -0,92 0.85 -0.30 71.89

Crude fibre -0,32 N8 0.10 -0.06 39.55
Kk

Ether extract -0,96 0.92 ~0.33 72.23
*x

Ether extract -0.98 0.96 -0,39 91,28
*k

Kitrogen free extract -(,82 0.67 =0.24 74.66
*k

T.D.N. ~0.94 0.88 -0.35 63.38

*h

(P < 0.01) NS Not significant

in the diets explained from 67 - 96% of the variability in the digestibil-
ity of several of the proximate components (Table 5), However, level of
cocoa husks explained only 107 of the variability in the digestibility of
crude fibre. The reason for this is not apparent,

Cocoa beans and cocoa bean shells have been shown to contain thecbro -
mine. The theobromine concentration in the beans and shells is markedly
higher than in the husks (Pessey 1976)., The high concentration of theobro-
mine in the beans and shells therefore limits the use of these by- products
for livestock feeding, particularly non-ruminants. No symptoms of theobro-
mine toxicity were encountered in the present study in which cocoa husks
were fed, this being in agreement with observations reported by Pessey(1976)
and Doamekpor(1977).
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