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Abstract: Studies on cashew (Anacardium occidentale) nut shell meal for feeding West African dwarf goats were carried out.
Four diets containing 0% (control), 10%, 15% and 20% steam-treated cashew nut shell coded as T1, T2, T3 and T4, respectively,
were compared. Twenty growing, West African dwarf goats were randomly assigned to four (4) treatments of five (5) goats each.
The goats were fed and given water ad libitum. The effects of feeding graded levels of cashew nut shell based diets on
performance and, Bio-economics were evaluated. Completely randomized design was used in the experiments. Data obtained
were subjected to a one way Analysis of Variance (ANOVA) and means that were significantly different were separated using
least significant difference (LSD) both contained in SPSS for window, version 16. Samples of the diets and bamboo leaves were
analyzed using standard procedure. Final weight gain, total weight gain daily weight gain, (5.0g, T4 – 13.00g, T4gW0.75) daily
supplement intake (44.65g, T4-91.54g, T1) and feed conversion ratio were significantly (P<0.05) different across the treatments.
Values for initial weights and forage intake, were not significantly different (P>0.05). Cost of supplement reduced significantly
(P<0.05) from T1 to T4. Cost benefit ratio ranged from 0.79 (T2-1.63 (T4) and showed significance differences. This study
indicated that cashew nut shell could be fed to growing West African dwarf goats up to 10% level of inclusion without adverse
effects on feed intake, growth performance, and feed conversion ratio. Diets containing graded levels of cashew nut shell could
also provide a cheaper source of feed, and also help to reduce environmental pollution.
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1. Introduction
Majority of the ruminants in tropical Africa are raised on
native pastures and crop residue [1]. During the dry season
the natural pastures and crop residue available for ruminants
after crop harvest are usually fibrous and devoid of most
essential nutrients including protein, energy, minerals and
vitamins which are required for increased rumen microbial

fermentation and improved performance [2]. Most crop
residues have generally been identified to have low nitrogen
content; low intake and poor digestion. Supplementation with
concentrate mixture including cereal bran and oil seed meal,
have resulted in increased intakes in intensive production
systems and have been the subject of several excellent
reviews including that of Bangani [3]. Unfortunately, these
supplements are often not fed due to their scarcity and their
high cost [4]. The cost of conventional feed ingredients such

Animal and Veterinary Sciences 2020; 8(1): 14-18

as maize, soya beans etc has been on the increase from year
to year, leading to increase in the price of animal protein.
Also, the competition amongst man, animals and industry for
some of these feed ingredients has further worsened the
situation [5].
From the foregoing it is expedient therefore to expand the
frontiers of feed resource for ruminants geared towards
optimum performance, higher profits at lowered feed cost,
with a view to reducing the cost of animal protein, thereby
making it more affordable for Nigerians.
Cashew nutshell is a grossly underutilized agro by product
which appear to be a promising feed resource for ruminant
animals. This study was therefore designed to evaluate the
potentials of cashew nut shell for feeding goats.

2. Materials and Methods
2.1. Experimental Site and Housing Facilities
The experiment was carried out at the Small Ruminants
section of the Livestock Teaching and Research Farm of the
Department of Animal Production, Kogi State University,
Anyigba, which lies on Latitude 7° 15’ and 7° 29’N of the
equator and Longitudes 70 111 and 70 321 East of the
Greenwich Meridean, in the derived Savannah zone of
Nigeria [6]. The annual rainfall is usually between 1400mm –
1500mm and lasts for about 6-7 months. The ambient
temperature ranges from 25°C to 35°C with peaks in March
and April [7].
2.2. Experimental Feed Materials and Preparation
The feed stuffs used were cashew nut shell, bamabara nut
offal, maize offal, rice offal, fish offal meal, wood ash, bonemeal and table salt as well as bamboo leaves. The cashew nut
shell (which was treated with steam for 20 minutes) was
collected from the Cashew Kernel Processing Factory, Kogi
State University, Anyigba. and there after pounded in a
mortar using a pestle. All the feed components were mixed in
different proportions and ground. The bamboo leaves were
harvested from within Kogi State University, Campus,
Anyigba.
Twenty (20) growing male West African dwarf goats
weighing between 6.15 kg to 6.30 kg and aged between 7 and
9 months old were purchased from Anyigba and its environs.
The animals were injected with Ivomec at 0.25 mL/goat to
control both endo and ecto parasites. The goats were given
prophylactic treatments by injecting them with antibiotics
(Oxytetracycline hydrochloride and procaine penicillin) at 3
mL and 2 mL per goat) to take care of scouring, nasal and
ocular discharges and to provide a common health status. The
goats were ear-tagged to facilitate identification The
experimental duration was 100 days, after an adjustment
period of seven (7) days. Goats in treatments T1, T2, T3, and
T4 were fed with experimental diets containing 0, 10, 15 and
20%, cashew nut shell respectively at 100 g/goat/day. The
Bamboo leaves were fed at 200 g/goat/day on cut and carry
basis. All the goats were served water ad libitum. Daily feed
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intake (concentrate and bamboo), daily weight gain, Total
weight gain and Feed conversion ratio were determined. Feed
cost/kg, costs of feed consumed, benefit/ live weight gain and
cost- benefit ratio were also determined. The bio economic
indices were calculated using the method of Okolo et al [8]
2.3. Chemical Analysis
Samples of concentrate diets, steam- treated cashew nut
shell and bamboo leaves (after drying in an oven) were
prepared for analysis of their proximate composition and
mineral content The protein content of the samples were
analyzed using the Kjeldahl procedure. Ether extract, crude
fibre and ash content were determined according to the
method of AOAC [9]. The fibre composition of the
concentrate diets, steam- treated cashew nut shell and
bamboo leaves (Oxythenantera abyssinica) were further
analyzed into, cellulose hemicellulose, lignin, Acid detergent
fibre (ADF) and Neutral detergent fibre (NDF) according to
the method of, Van Soest et al [10].
2.4. Experimental Design and Statistical Analysis
Completely randomized experimental design was used in
designing the experiment. Data were subjected to a one-way
analysis of variance (ANOVA) and treatment means were
compared (separated) (where there were significant
differences) applying the least significant difference (LSD)
method. Using SPSS Statistical package for social science
version 16.0.
Table 1. Composition of Concentrate Diets (% DM).
Composition/Treatments
T1
T2
T3
Cashew nut shell
0.00
10.00
15.00
Maize offal
20.00
15.00
13.00
Bambara nut offal
52.00
52.00
52.00
Fish offal meal
5.00
5.00
5.00
Rice offal
18.00
13.0
10.00
Wood ash
2.00
2.00
2.00
Table salt
1.00
1.00
1.00
Bone meal
2.00
2.00
2.00
Total
100
100
100
Calculated nutrient content (% DM)
Nutrients
Crude protein
18.70
18.15
18.10
Crude fibre
16.31
16.32
16.46
ME (Kcal/kgDM)
3000
3050
3095
Calcium
0.41
0.40
0.39
Phosphorus
1.19
1.19
1.18
Magnesium
0.78
0.77
0.77
Feed Components

T4
20.00
10.00
52.00
5.00
8.00
2.00
1.00
2.00
100

18.00
16.83
3132
0.39
1.18
0.77

3. Results and Discussion
3.1. Proximate Composition of the Concentrate Diets
The proximate composition and fibre fractions of the
concentrate diets are summarized in Table 2. The concentrate
diet had similar protein and energy values across the

16

Ocheja Josiah Omachi et al.: Performance and Feed Bio Economics of Growing West African Dwarf Goats Fed
Diets Containing Graded Levels of Steam-Treated Cashew Nut Shell

treatments.
Protein content of about 18% was adequate for growing
goats in the tropics and also above the critical protein
requirement of 8% reported by Lakpini et al [11]. The ether

extracts of 5.05% (T1) was within the value recommended,
however 8.75% (T2) to 12.33 (T4) were above recommended
values and may impede fibre digestion [12].

Table 2. Proximate Composition, Mineral and Fibre Fractions of the Concentrate Diets (% DM).
Nutrients
Crude protein
Crude fibre
Nitrogen free extracts
Ether extracts
Ash
Dry matter
Acid Detergent fibre
Neutral Detergent fibre
Cellulose
Hemicellulose
Lignin
Calcium
Phosphorus
Magnesium

Treatments
T1
18.89
16.33
50.11
5.05
9.62
93.35
16.54
30.51
10.43
13.97
6.11
0.40
1.21
0.82

T2
18.44
16.58
44.93
8.75
8.30
94.99
17.82
30.29
10.83
12.47
6.79
0.41
1.20
0.81

3.2. Performance Data of Experimental Animals
The performance data of growing West African dwarf
goats fed diets containing graded levels of steam- treated
cashew nut shell is summarized in Table 3. Initial weights of
the animals as well as the daily forage intake were not
significantly (P>0.05) different. Daily supplement intake
decreased steadily from 91.54 g/day (T1) to 44.65 g/day (T4)
and showed significant (P<0.05) difference across the
treatment means. Final weight gain, total weight gain and
daily weight gain decreased steadily from T1 (7.46 kg, 1.30
kg and 13.0 g to 6.70 kg, 0.50 kg and 5.0 g respectively.
Values for these three parameters showed significant (P<0.05)
differences across the treatment means. The total daily feed
intake ranged from 56.49 (T4) to 65.04 g/W0.75 (T1). Feed
conversion ratio showed significant (P<0.05) difference with
values for T1 and T2 being similar and significantly (P<ose of
T3 and T4.. Better feed conversion ratio of about 7.50 for red
Sokoto goats fed cowpea husk supplemented with graded
levels of Moringa oleifera leaves was reported by Mafindi et
al [13].
The trend in daily supplement intake was due to inclusion
of cashew nut shell in the diet in increasing order from T2 –
T4, which led to a corresponding decrease in supplement
intake. The mean daily weight gain range of 3.34 (T4) to 6.85

T3
18.39
16.62
46.95
10.64
7.40
95.57
17.82
29.36
10.50
12.28
6.58
0.41
1.20
0.81

T4
18.20
16.85
45.91
12.33
6.71
91.75
17.08
29.67
10.20
12.59
6.88
0.40
1.20
0.80

gW0.75 (T1) where lower than 3.45 – 10.58 gW0.75 reported for
yearling West African Dwarf Goats fed sweet orange peel
based diet, and 5.54 – 28.57g/day for West African dwarf
goat fed panicum maximum supplemented with Gmelina
arborea leaves mixture reported by Ngi [14] and Adelusi et
al [15]. This difference may be due to the class of goats as
well as the feeds used in the experiments. The values
recorded for total daily feed intake 56.49 (T4) to 65.04
g/day/W0.75 (T1) were lower than 109.69 – 112.99 g/day/W0.75
reported when sweet orange peel meal based diets was fed to
yearling West African dwarf goats by Oloche et al [16] The
values were however t higher than 130.74 g to 210.37 g
reported for West African Dwarf goats fed. Cassava leaf hay
[17]. These differences may be due to the breed/class of
goats used as well as the feeds involved in the experiments.
The lower supplement intake and lower daily weight gain
(P<0.05) in T3 and T4 may be due to the higher level of
cashew nut shell in the diets. The cashew nut shell may have
had an unpleasant taste. This again translated to lower total
and daily feed intake. This may also have resulted in the
lower weight gain reported in T3 and T4. T1 and T2 had the
best feed conversion ratio. This could be that they best
utilized the experimental diets. The trend in the feed
conversion ratio was similar to that reported by Okolo et al
[8].

Table 3. Feed intake and Weight gain of Growing West African Dwarf Goats Fed Bamboo leaf and supplementary Diets Containing Graded Levels of SteamTreated Cashew Nut Shell.
Parameters
Numbers of observations
Duration (days)
Initial weight (kg)
Final weight (kg)
Total weight gain (kg)

Treatments
T1 (0% CNS)
5
100
6.16
7.46a
1.30a

T2 (10% CNS)
5
100
6.20
7.48a
1.28a

T3 (15% CNS)
5
100
6.27
6.87ab
0.60b

T4 (20% CNS)
5
100
6.20
6.70b
0.50c

SEM
__
__
0.14
0.15
0.04
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Parameters
0.75

Total weight gain (Wkg )
Daily weight gain (g)
Daily weight gain (gW0.75)
Daily supplement intake (g)
Daily supplement intake (gW0.75)
Daily forage intake (g)
Daily forage intake (gW0.75)
Total daily feed intake (g)
Total daily feed intake (gW0.75)
Feed conversion ratio

Treatments
T1 (0% CNS)
1.22a
13.00a
6.85a
91.54a
29.59a
170.07
46.05
261.61a
65.04a
20.12a

T2 (10% CNS)
1.20a
12.80a
6.77a
85.65a
28.15a
173.34
47.77
258.99a
64.56a
20.23a

T3 (15% CNS)
0.73b
6.00b
3.83b
67.37b
23.51b
176.10
48.34
243.47b
61.64b
40.58b
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T4 (20% CNS)
0.59c
5.00c
3.34
44.65c
17.27c
172.10
47.51
216.75c
56.49c
43.35b

SEM
0.06
0.14
0.11
7.62
2.41
1.67
0.89
2.96
2.43
9.37

a, b, c, means on the same row with different superscripts differ significantly (P<0.05).
SEM = Standard Error of the Means.

3.3. Feed Bio Economics of Growing West Africa Dwarf
Goats
The bio economics data of growing West African dwarf
goats fed diets containing graded levels of steam-treated
cashew nut shell is presented in Table 4. Cost of forage and
cost of forage consumed did not show significant (P>0.05)
difference across the treatments, cost of supplement /kg
decreased, steadily from T1 (N 39.90) to T4 (#30.40) and
showed significant (P<0.05) difference Actual cost of total
feed intake and benefit/live weight gain decreased steadily
from T1 (N875.30 and N1040- N651.74 and N400) and
showed significant (P<0.05) differences. Cost benefit ratio
ranged from 0.84 (T1), -1.63 (T4) with T2 having the best, the
values were significantly (P<0.05) different across the
treatments.

The significant reduction in cost of supplement per kg was
due to increasing levels of cashew nut shell from T2 to T4.
The trend in the results for actual cost of total feed intake,
benefit/ life weight gain and cost-benefit ratio tallies with
those obtained when growing West African dwarf goats were
fed with diets containing graded levels of cashew nut shell at
0%, 10%, 20% and 30% levels of inclusion by Okolo et al [8]
This result showed that the inclusion of cashew nut shell in
supplement diets for goats had significant and positive
influence on the cost parameters of goat feeding. A costbenefits ratio range of 1.180 (T3) -1.210 (T4), which showed
that farmers can acquire more benefits and less cost from the
use of sun-dried cashew pulp as feed stuff for livestock feed.
Was reported by Okpanachi et al [18]

Table 4. Feed Bio Economics of Growing West African Dwarf Goats Fed Bamboo leaf and supplementary Diets Containing Graded Levels of Steam-Treated
Cashew Nut Shell.
Parameters
Cost of supplement/kg (N)
Cost of supplement consumed (N)
Cost of forage/kg (N)
Cost of forage consumed (N)
*Actual cost of total feed intake (N)
**Benefit/live weight gain (N)
***Cost-benefit ratio

Treatments
T1 (0% CNS)
39.90a
365.09a
30.00
510.21
875.30a
1040.00a
0.84b

T2 (10% CNS)
34.15b
292.49b
30.00
520.02
812.51a
1024.00a
0.79a

T3 (15% CNS)
31.45c
211.88c
30.00
528.30
740.18b
480.00b
1.54c

T4 (20% CNS)
30.40c
135.74d
30.00
516.00
651.74c
400.00c
1.63d

SEM
0.39
25.48
7.41
23.43
39.20
0.02

a, b, c, d – Means on the same row with different superscripts differ significantly (P<0.05).
SEM = Standard Error of the Means.
* Cost of supplement intake plus cost of forage intake (on actual basis)
** Total weight gain N cost of a kg of Goat meat at N 800 (14)
*** Actual cost of total feed intake (N) ÷ Benefit/ live weight gain.

4. Conclusion and Recommendations

4.2. Recommendations

4.1. Conclusion

Steam-treated cashew nut shell included at 10% in
concentrate diets for West African Dwarf Goat is recommended
for optimum performance at reduced cost of feeding.
The use of cashew nut shell in ruminant rations could help
reduce environmental pollution, since cashew nut shells that
are dumped indiscriminately in cashew kernel processing
areas can now be channeled into production of livestock
feeds.

Supplement diets containing graded levels of steam-treated
cashew nut shell at 10%, levels of inclusion fed to growing
West African Dwarf Goats as supplement to Bamboo leaves,
had no adverse effect on supplement intake, daily weight
gain, feed conversion ratio, the 10% level of inclusion also
produced the best cost parameters.
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