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de anacardos (CKM) en la eficacia de pollitas
antes y al comienzo de la puesta. En un pienso
estándar de crecimiento, la CKM sustituyó (0,5,
10,1 y 20 p.100) al maíz y torta de cacahuete.
Cada dieta fue suministrada a 18 pollitas Harco
de 12 semanas durante 8 semanas, después
fueron alimentadas con un pienso para puesta
con similares cantidades de CKM durante otras
3 semanas. Hasta las 20 semanas, en las pollitas
sin CKM hubo mayor ingestión, no significativa,
peor eficacia alimenticia y mayor coste de alimen-
tos. El comienzo de la puesta, sin embargo, se
retrasó ligeramente al aumentar la proporción de
CKM. Entre 21 y 28 semanas, la ingestión de
alimento fue notablemente afectada (p<0,05) por
la inclusión de CKM mientras que la producción
diaria de las gallinas, eficacia alimenticia, y la
calidad del huevo no fueron afectadas (p>0,05).
La CKM a los niveles estudiados, parece una
alternativa justificable al maíz y a la torta de
cacahuete en la dieta de pollitas.

INTRODUCTION

The cashew nut tree (Anarcardium

PALABRAS CLAVE ADICIONALES

Recursos alimenticios.

SUMMARY

The effect of feeding reject cashew kernel
meal (CKM) on pre and early laying performance
of pullet was investigated. CKM was incorporated
into a standard grower diet at 0, 5, 10,15 and 20
percent replacing parts of maize and groundnut
cake. Each diet was offered to 18 black Harco
grower pullets (12 weeks old) for a period of 8
weeks, after which they were fed on a layer
dietary regime containing similar levels of CKM
for another 8 weeks. Results indicated that up to
20 weeks, pullets on 0 percent CKM had a non-
significantly higher feed intake, poorer feed
efficiency and higher feed cost than CKM based
diets. Onset of laying was, however, slightly
delayed with increasing CKM in diets. Between
21-28 weeks, feed intake was markedly (p<0.05)
affected by inclusion of CKM while hen day
production, feed efficiency and egg quality values
were unaffected (p>0.05). CKM at the levels
studied appears a justifiable alternative to maize
and groundnut cake in pullet diets.

RESUMEN

Se investigó el efecto de residuos de harina
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occidentale L.) is a tropical oil seed
plant with great potential and increasing
commercial value. It tolerates a wide
range of rainfall regimes and is adapted
to many soil types including marginal
degraded land on which it can be planted
for reforestation. The fruit comprises
the highly prized nut surrounded by a
false fruit, the cashew apple. The
cashew nut kernel is employed as a
cocktail delicacy or in the food industry
for the manufacture of biscuits, ice
creams and chocolates. The pulped
fruit can be used for fruit juice, alcohol,
sweets or fruit pies. The cashew nut
shell liquid, which is extracted from the
shell surrounding the kernel is an
astringent corrosive oil useful in the
manufacture of clutch, brake linings,
paints and plastics.

Brazil and India are the two major
producers of cashew nuts (200,000t
and 120,000t per year respectively).
The third largest global source is Afri-
ca producing about 100,000t. Of the
raw cashew nuts being processed in
many of the producing countries (Spore,
1997; Olunloyo, 1996), only about 60-
65 p.100 are suitable for edible
purposes while the rest are discarded
as broken or scorched kernels (Fetuga
et al., 1974b). Favourable nutrient
contents have been reported in
undefatted meals from the reject
cashew kernels with protein and ether
extracts of about 22 and 45 percent
respectively (Mba et al., 1974; Piva et
al., 1971). Piva et al. (1971) further
observed that young growing rats fed
cashew nut meal had higher weight
gains and protein efficiency ratio than
those fed soybean meal or casein.
Fetuga et al. (1974a) showed that when
discarded cashew nut meal was

evaluated at a critical protein level
with growing pigs, it demonstrated
superiority to groundnut cake or
soybean meal. Babajide (1998)
reported no negative effect of cashew
kernel meal on broiler performance
and carcass quality indices.

In view of such findings, it is
necessary to further evaluate cashew

Table I. Chemical composition of test
ingredients. (Composición química de los ingre-

dientes utilizados).

Proximate constituents (percent DM)

CKM GNC
Dry matter  94.0 90.54
Crude protein 26.06 40.41
Crude fibre  6.38  5.05
Ether extract 40.43  7.61
Ash 4.26  5.51
Nitrogen free extract 16.87 31.96

Amino acid contents (g/16g total nitrogen)*
CKM GNC

Arginine  9.87 12.30
Histidine 1.96 3.04
Isoleucine 3.79 3.58
Leucine  6.63 7.09
Lysine 3.86 3.90
Methionine 1.38 0.91
Cystine 1.68 1.14
Phenyalanine 3.74 5.60
Tyrosine 2.68 4.34
Threonine 3.09 3.04
Tryptophan 1.34 1.24
Valine 5.23 4.27
Aspartic acid 9.13 11.82
Glutamic acid 19.42 21.12
Proline 3.46 5.06
Serine 4.34 5.33
Glycine 4.16 6.30

*Fetuga (1974a).
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kernel meal as a potential feeding stuff
in the diet of growing pullets for which
the author found no information in the
literature. This non-conventional
feeding resource may be a viable
alternative for achieving optimum per-
formance and curtailing production
costs that is presently the bane of
poultry production in the developing
countries. Pre and early laying
performances of pullets were therefore
used as measures of response.

MATERIALS AND METHODS

The cashew kernel meal (CKM)
used in this study was obtained from a

processing factory in Oyo, a south
western town of Nigeria and its
processing was as described by Fetuga
et al. (1974a). The proximate and amino
acid compositions in comparison to
groundnut cake (GNC) are presented
in table I. CKM was incorporated into
a grower diet (15 percent CP and11.35
MJ/kg of ME) and a layer diet (17
percent CP and 10.75 MJ/kg of ME) at
0,5,10,15 and 20 percent levels (tables
II  and III  respectively) substituting

Table III.  Composition of layer diets
(percent). (Composición de las dietas para

ponedoras (p.100)).

Ingredients
Levels of CKM 0 5 10 15 20
Maize 50.3 48.0 45.7 43.4 41.1
Groundnut cake 20.0 17.3 14.6 11.9 9.2
Fixed ingredients1 29.7 29.7 29.7 29.7 29.7

Chemical composition
Dry matter 92.8 93.5 93.2 92.1 93.3
Crude protein 17.0 16.9 17.0 17.1 17.1
Ether extract 4.7 6.5 8.2 9.9 11.6
Ash 2.9 3.0 3.0 3.1 3.1
Crude fibre 4.0 4.1 4.2 4.3 4.4
ME (MJ/kg)2 10.8 10.8 10.9 10.9 11.0
Diet cost (N/kg) 27.8 27.1 26.5 25.8 25.1

1Fixed ingredients contained (percent): fish meal,
3.0; palm kernel cake, 14.0; oyster shell, 9.0;
bone meal, 3.0; salt, 0.25; methionine, 0.20 and
premix, 0.25. supplied per kg: retinol, 120 mg;
cholecalcif ferol, 25 mg; dl-&-tocopherol, 6.0 g;
menaphthone, 800 mg; thiamin, 400 mg; riboflavin,
2.0 mg; panthothenic acid, 4.0 g; cyanocobalamin,
4.8 mg; folic acid, 400 mg; biotin, 20 mg; vit C, 60.0
g, choline chloride, 120.0 g; Mn, 4.0 g; Fe, 2.0 g;
Zn, 18.0 g; Cu, 800 mg; I, 620 mg; Co, 90 mg; Se,
40 mg.
2Calculated.

Table II. Composition of grower diets
(percent). (Composición de las dietas de creci-

miento (p.100)).

Ingredients
Levels of CKM 0 5 10 15 20
Maize 52.5 50.2 47.9 45.6 43.3
Groundnut cake 21.5 18.8 16.1 13.4 10.7
Fixed ingredients1 26.0 26.0 26.0 26.0 26.0

Chemical composition
Dry matter 93.7 94.1 92.8 93.5 94.2
Crude protein 15.0 14.5 15.1 15.0 15.0
Ether extract 7.4 8.7 9.5 12.2 13.6
Ash 6.3 6.1 6.1 6.1 6.2
Crude fibre 4.9 5.0 5.1 5.1 5.3
ME (MJ/kg)2 11.4 11.4 11.4 11.4 11.5
Diet cost (N/kg)3 23.6 23.2 22.7 22.2 21.7

1Fixed ingredients contained (percent): rice bran,
22; bone meal, 2.5; oyster shell, 0.8; methionine,
0.2; salt, 0.25 and premix, 0.25a. 2Calculated. 3One
Naira= 8.3 US cents as at Dec 2000.
aPremix composition as reported in Sobamiwa
and Akinwale (1999).
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for maize and GNC. Ninety, 12 week
old black Harco pullets raised on a
proprietary commercial diet were
allotted at random to 5 groups of 18
birds per treatment. Each treatment
was replicated thrice at 6 birds per
replicate and accommodated on floor
brooder pens. Routine management
and vaccination procedures were
followed.

The grower diets were fed from 12
to 20 weeks of age. At the 19th week,
the birds were transferred to the battery
cage units and fed on the layer diets for
8 weeks. Diets and water were
provided ad libitum throughout the
experimental period.

The pullets were weighed at the
beginning of the trial and then at two
weeks interval. Onset of laying and
weight of first eggs on each dietary
treatment were noted. Weekly egg
production, egg weight and feed
consumption were recorded on repli-
cate basis. Egg mass was calculated
as the product of rate of laying and egg
weight, shell thickness was determined

with a micrometer screw gauge; Haugh
unit scores were calculated from egg
weight and albumen height using the
formula HU=100 log (H+7.57-1.7
W0.37). Yolk index was determined as
the relationship between yolk height
and length.

The chemical analyses of the test
ingredients (CKM and GNC) and tests
diets were carried out in duplicate
according to the methods of AOAC
(1990). All data were subjected to
analysis of variance and the means
separated using Duncan's multiple
range test as outlined by Daniel (1991).

RESULTS AND DISCUSSION

The determined chemical analysis
of CKM and GNC (table I) revealed
that CKM is lower in crude protein,
ash and nitrogen free extract but higher
in crude fibre and ether extract when
compared to GNC. CKM can thus be
regarded as a moderate source of protein
and an excellent energy resource.

Table IV. Growth performance of growing pullets fed CKM based diets during 12-20 weeks.
(Crecimiento de pollitas alimentadas con dietas a base de CKM durante las semanas 12-20).

Cashew kernel meal (percent)
Production indices 0   5   10    15 20   SEM

Initial weight (g) 913 860 863 893 860 0.01
Final weight (g) 1412  1383 1338 1390 1363 10.23
Feed intake1 74.2 73.8 69.1 69.7 69.5 1.29
Weight gain1 8.90 9.35 8.47 8.87 8.99 0.14
Feed/gain 8.35 7.89 8.16 7.87 7.73 0.08
Feed cost2 112.2 109.3 100.2 98.9 96.5 2.02

1(g/bird/d); 2(N/bird/8 wks).
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Performance of pullets on grower
diets are summarised in table IV .
Dietary treatments had no significant
effect (p>0.05) on all parameters
measured. However, pullets on control
diet recorded numerically higher figu-
res for feed intake, feed to gain ratio
and feed cost compared to those fed
on CKM diets. The attainment of sexual
maturity (table V) by 149 days in
pullets fed the control diet compared
favourably with pullets reared on nor-
mal feed and light regimes (Gous et al.,
2000). However, the onset of laying
was slightly delayed with increasing
CKM by 4,5,1 and 3 days respectively.
This fact, although the results being
not signif icant, seems to be in
accordance with the assertion that
attainment of sexual maturity is a

function of body weight (Summers and
Leeson, 1994, Keschavarz, 1995). Feed
consumption was on the average, 8.9
percent lower in pullets on CKM diets
than in those consuming the control
diet. The increasing energetic content
of CKM diets due to high fat content
apparently accounted for the decrease
in feed intake, as also reported by
Atteh et al. (1992) and by Leeson et
al. (1997).

The results showed that increasing
the dietary level of CKM did not
significantly (p>0.05) affect the hen –
day egg production. Overall laying rate
of birds feeding on the CKM diets was
2.8 percent lower than those of the
control diet, probably as a consequence
of their lowered feed intake. This,
however, did not fully reflect the

Table V. Production performance of and quality of eggs from the pullets fed CKM based diets
during 21-28 weeks of age. (Eficacia productiva y calidad de los huevos de pollitas alimentadas con

dietas a base de durante las semanas 21 a 28).

Cashew kernel meal (percent)
Production indices 0 5 10 15 20 SEM

Age at first egg (d) 149 153 154 150 152 na
Weight of first egg (g) 41.0 44.1 45.2 47.4 46.3 na
Feed intake (g/bird/d) 104.8a 101.1b 96.0c 94.9d 90.2e 1.69
Hen-day egg production (percent) 64.3 63.4 62.6 62.7 61.3 0.78
Egg weight (g) 53.9 53.7 52.7 53.5 52.0 0.31
Egg mass (g/bird/d) 34.6 34.1 33.5 33.6 31.8 2.18
Feed: gain 20.4 22.6 18.4 18.3 16.2 1.34
Kg feed/dozen eggs 1.96 1.92 1.84 1.82 1.77 0.03
Feed cost (N/bird/8 weeks) 186.3a 175.5ab 162.6b 156.7bc 145.1c 2.76
Feed cost/dozen egg 54.3a 51.9a 48.7b 46.9bc 44.4c 0.89
Haugh unit (percent) 85.4 88.4 85.7 88.6 87.7 0.55
Shell thickness (mm3x103) 30 31 31 33 33 0.01
Yolk index 0.48 0.49 0.46 0.49 0.47 0.01

abcmeans not followed by the same superscripts are significantly different (p<0.05).
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significant decrease (8.9 percent) in
the feed consumption observed, possibly
because of the better balance in
essential amino acids of CKM protein
compared to that of GNC as shown in
table I (Mba et al., 1974; Fetuga et al.
1974a).

Egg weight, egg mass and egg quality
indices (shell thickness, Haugh unit
and yolk index) were similar (p>0.05)
among dietary treatments indicating
that the fat composition is adequate in
linoleic acid and was able to maintain
egg product formation (NRC, 1994).
Mineral adequacy was also evident
judging by the shell thickness values.
Feed to gain ratio may not reveal much
about the expected economic perfor-
mance of a diet, yet it is a good indicator
of biological efficiency (Sobamiwa and
Akinwale, 1999). The similarities
among the diets indicate an equivalent
biological efficiency. On the average
however, birds on the CKM diets had
better feed to gain ratio compared to
those on control diet. This also
translated to the better kg feed/dozen

eggs and feed cost/dozen eggs
compared to control diet. The combi-
nation of similar feed to gain ratio and
lowered feed cost reflects the
biological and economical suitability of
the use of CKM when included up to
20 percent in pullet diets. Mortality
was not recorded throughout the trial
period. The use of CKM in this study
appears to justify the assertion by
Ravindran (1995) and Egbunike and
Ikpi (1988) that non-conventional
feeding resources should be inves-
tigated for their ability to induce savings
by curtailing feed production costs.

In conclusion, the current findings
indicate that CKM is low in protein but
high in energy compared to GNC. At
the levels studied, it could conveniently
replace maize and GNC with conside-
rable savings in cost and accrued
revenue. With more processing
industries springing up (Spore 1997)
and increased awareness in the export
potentials of cashew nuts, more
attention should shift to this economic
tree.
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