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Abstract: In an experiment to investigate the effect of replacing soyabean meal (SBM) with groundnut

cake (GNC) with or without fishmeal supplementation; 300 day-old pullets were  divided into 10 treatment

groups in which GNC replaced 0, 25, 50, 75 and 100% of the 28% dietary SBM in the control diet. Each

replacement level was supplemented with either zero or 1.5% fishmeal during the 8 weeks trial period.

Birds fed diet in which 50% of the SBM was replaced by GNC consumed the highest (P<0.05) amount

of feed (29.86g). Those fed diet with fishmeal supplementation has comparable feed intake with those

without fishmeal. Body weight gains were comparable among the different treatments. Feed to gain ratio

tended to be poorer as the replacement level of GNC for SBM increased, though it was not significant.

The feed cost kept declining with the higher levels of GNC in the diet while the fishmeal supplemented

diets tended to more expensive than the diet without fishmeal supplementation. The profitability increased

as the GNC replacement for SBM increased in the diets while the birds on diet with fishmeal had a lower

profitability than those without fishmeal.       
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INTRODUCTION 

A major problem facing poultry production in

Nigeria is high cost of feeds. Thus has necessitated the

feed manufacturers to frequently vary their formula and

the ingredients being used. This variation is usually

based on the price difference among the feed

ingredients that can replace one another. The major

protein  concentrates  used  in animal feed formulation

are the oil seed meals such as the soyabean meal

(SBM)  and  groundnut cake (GNC). They usually

have  their crude protein content above 40% . SBM[12]

is  an  excellent  source  of plant protein, except for

its  deficiency in methionine and its high cost.

Soyabean contain trypsin inhibitors which cause

enlargement of pancreases in chicks . Hence it is[5 ,4]

usually subjected to heat treatment prior to use as

animal feed in order to destroy the   anitnutritional

factors . However the use of SBM in Nigeria had[2]

been limited due to almost non existence of local

processing of the little quantity of soyabean seed

produced in the country and the consequent increase in

price of the ingredient. 

Groundnut is widely cultivated in Nigeria due to

the high level of acceptance of its oil among local

consumers.  Groundnut (Arachis hypogea) has

agreeable flavour when roasted and its high protein

content makes it especially valuable as tissue builder.

The digestibility of the protein is very high, with a

coefficient as high as 90% . Hence GNC is readily[13]

available and has a comparable crude protein content

with SBM, though deficient lysine and methionine .[6]

To obtain a balanced groundnut meat based diet, the

diet should be supplemented with synthetic methionine

and lysine or fish meal . Plant proteins are usually[9 ]

deficient in one or more amino acids; hence, the need

to supplement with animal protein like fish meal.

Fishmeal as natural product is a brown flavour after

cooling, pressing, drying and milling fresh raw fish .[8]

It is produced almost exclusively from fish for which

there is no human food demand. Fish as a protein is

almost ideally balanced in terms of the ratio of

indispensable or essential Amino Acids . It also[3]

provides a very concentrated supply of dietary protein

usually in the range of 60-72%.

This study was designed to reduce the cost of

chick mash by determining the optimum level of GNC

that can replace SBM and to assess if the

supplementation of such diet with fish meal will

improve the performance of the fed dudes.     

MATERIALS AND METHODS

300 day-old pullets were divided into 10 dietary

treatment groups in which groundnut cake (GNC)

replaced 0, 25, 50, 75 and 100% of soyabean meal

(SBM) in the diets with or without fishmeal

supplementation. (Table1); hence there were 5 levels of

GNC replacement for SBM by 2 levels of fishmeal

supplementation. The GNC and SBM used on analyses
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Table 1: Composition of the Experimental Diets (kg/100kg)

Ingredients 1 2 3 4 5 6 7 8 9 10

M aize 45 45 45 45 45 45 45 45 45 45

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Corn bran 8 8 8 8 8 8 8 8 8 8

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Wheat offal 12.15 11.85 12.15 11.65 11.50 11.15 11.30 11.15 11.00 11.00

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SBM 28 28 21 21 14 14 7 7 0 0

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

GNC 0 0 7 7 14 14 21 21 28 28

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Fishmeal 0.00 1.50 0.00 1.50 0.00 1.50 0.00 1.50 0.00 1.50

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Blood M eal 1.50 0.30 1.50 0.15 2.15 1.00 2.35 1.00 2.65 1.15

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Limestone 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Bone m eal 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Premix* 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ethionine 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Lysine 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Salt 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Total 100 100 100 100 100 100 100 100 100 100

Analyzed proximate values 

Dry matter 88.21 89.45 87.86 89.63 89.34 89.27 89.55 89.71 87.71 87.66

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Crude protein 23.20 21.78 21.43 21.21 22.43 22.90 20.96 21.60 23.05 21.43

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Crude fat 4.75 5.25 4.40 5.35 6.28 5.65 4.31 4.76 6.20 4.15

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Crude fibre 5.25 6.05 5.95 4.56 5.84 5.25 6.30 4.25 5.65 6.50

Total ash 7.06 7.20 8.75 8.70 8.24 7.26 7.95 8.35 7.35 7.36

3*contained vitamin A – 4000000IU, vitamin D -800,000IU, Vit E – 9200mg,

1 2Niacin-11000mg, Vit B -720mg, Vit B -2000mg, Vit B6-1200mg,

12 3Vit B  – 6mg, Vit K -800mg, Panthothenic acid – 3000mg, Biotin – 24mg,  

Folic acid – 300mg, choline chloride – 120000mg, cobalt- 80mg,

Copper – 1200mg, Iodine – 400mg, Iron – 8000mg, Manganese – 1600mg,

Selenium – 80mg, Zinc – 12000mg and Antioxidants – 500mg.

were found to contain 42.88% and 45.94% CP

respectively. Each treatment was replicated thrice and

there were 10 chicks per replicate. The pullet chicks

were housed in metabolic cages for a period of 8

weeks during which feed and water were supplied ad

libitum . Nutrients retention trial was conducted during

the last week of the experiment using the method of

total feacal collection. Records of daily weight and

feed intake were kept; while feed cost, rearing cost and

profitability were calculated. Proximate analyses of the

ingredients, the diets and faecal samples were carried

out  using the procedures described by A.O.A.C. .[1]

Data obtained for each response criterion were

subjected to analysis of variance appropriate for 5x2

factorial  design  and where significant, treatment

means were  compared  using  Duncan’s multiple

range test .[10]

RESULTS AND DISCUSSION

Results: The effects of replacing soyabean meal (SBM)

with groundnut cake (GNC) with or without fishmeal

on the performance characteristics of the fed pullet

chicks are presented on Table 2. The chicks fed 50%

GNC replacement for SBM diet had the highest

(P<0.05) feed intake (29.86g), which was comparable

with  28.10g  intake  by  those  feed on 0% GNC.

The chicks fed diet in which 75% of SBM is replaced

by GNC had the lowest (P<0.05) feed intake value of

27.24g. There was no significant effect of the fishmeal

supplementation on feed intake. There was also no

significant effect of the treatment on the weight gain

and feed-to-gain ratio of the birds. The feed cost

dropped as the level of GNC increased in the diet such

that it was N46.70/kg in the control and N38.45/kg in
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Table 2: Growth Performance of pullet chicks fed diets in which GNC replaced SBM  with or without fishmeal supplementation

Parameters Feed Intake Weight Gain Feed to Gain Feed Cost/N Rearing Cost (N) Selling Price (N) Gross Profit (N) Profitability (%)

GNC replacement levels (%)

0 28.10 5.46 5.15 46.70 195.12 350 154.88 79.38a

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

25 27.57 5.07 5.44 44.62 191.05 350 158.95 83.20b

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

50 29.86 5.02 5.94 42.60 189.89 350 160.11 84.32a

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

75 27.24 4.93 5.52 40.51 188.44 350 161.56 85.74b

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

100 27.30 4.81 5.68 38.45 184.09 350 165.91 90.12b

SEM 1.68 NS NS

Fishmeal levels (%)

0 28.90 5.05 5.72 40.93 188.82 350 161.18 85.36

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1.5 27.19 5.25 5.08 44.22 19.50 350 159.50 83.73

SEM 1.06 0.30 0.12

Interaction NS NS NS

a,b: M eans in the sam e column followed by different superscript letters are significantly different.  

NS: Not significant 

The exchange rate at the time the experiment was conducted, June, 2006 was N130=1$

Table 3: Effects of replacing SBM  with GNC with or without fishmeal supplementation on nutrients retention of fed pellet chicks

Parameters Crude protein retention (%) Crude fibre retention (%) Crude fat Rretention (%) 

                       GNC Replacement Level (%)

0 75.93 39.72 83.46a a a

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

25 70.59 41.87 85.67b a a

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

50 72.72 42.07 84.39b a a

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

75 63.87 28.09 84.08c b a

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

100 63.07 26.07 76.55c b b

SEM 1.03 0.93 0.94

                Fishmeal level (%)

0 68.23 37.52 84.45b a a

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1.5 70.24 33.61 81.22a b a

SEM 0.65 0.59 0.60

Interaction NS NS NS

a,b: Means in the same column followed by different  superscript letters are significantly different.

NS: Not significant 

 the100% GNC replacement for SBM diet. The diet

with fishmeal supplementation had a higher cost per kg

of N44.22/kg as against N40.93 /kg for the diet

without fishmeal.

The effects of replacing SBM with GNC with or

without fishmeal on nutrients retention of pullet chicks

are presented on Table 3. The chicks fed on control

diet had the highest (P<0.05) crude protein retention of

75.93% while those feed on 100% GNC replacement

for SBM had the lowest (P<0.05) crude protein

retention value of 63.07%. The chicks fed on the diets

without  fishmeal also had a lower (P<0.05) crude

protein retention (68.23%) than those fed on diet that

contained fishmeal  which had a crude protein retention

of 70.24%. the  pullet chicks on 50% replacement of

GNC for SBM had  the highest (P<0.05) value of

crude fibre retention  (42.07% while those on 100%

replacement of GNC for SBM had the  lowest (P<0.05)

crude fibre retention of 26.07%. also, those  pullet

chicks on diet without fishmeal supplementation had

higher (P<0.05) crude fibre retention value of  37.52%

than those chicks fed on diets with fishmeal  which

had 33.61% of their dietary crude fibre  retained.  The

proportion of crude fat retained by pullet chicks fed the

experimental diets were comparable (P>0.05), except

for the chicks fed diets in which 100% of the SBM is

replaced by GNC which had a lower (P<0.05) crude fat

retention value of 76.55%.

There was no significant interaction of the dietary

treatment factors GNC replacement levels for SBM and

fishmeal supplementation) on all the parameters

measured.
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Discussion: The highest feed intake was recorded at

50% GNC replacement  level and this was comparable

to what was obtained on 0% replacement level. This

may be attributed to mutual effect of GNC and SBM

on intake factors such as palatability. The significantly

lower feed intake recorded for the pullet chicks on

75% and 100% GNC replacement levels for SBM may

suggest that the level of oil remaining in the GNC is

higher than what we have in the SBM. This implies

higher energy content of GNC and consequent lower

feed intake for the birds on the diets with GNC

content.  Vander grift, et al.,  made a similar[11]

observation in an experiment in which the intake and

nutritive values of SBM and GNC were compared.

Although there was no significant difference in the

values of weight gain obtained, the seeming decrease

in weight gain as the GNC level increased in the diet

may be linked to the better amino acid profile found in

SBM than in GNC . This is in agreement with the[2]

work of Oyenuga  who reported that GNC protein[7 ]

contains large amount of essential amino acids but its

nutritive value tends to be limited by its marginal

tryptophan  and  threonine.  This  also explains why

the fishmeal supplemented diet gave a seemingly

higher weight gain value than the chicks fed diets

without fishmeal.

The reduced feed cost at higher levels of GNC in

the diet shows that the lower price of GNC when

compared with SBM had a price-reducing effect on the

finished feed and consequently increased the

profitability. The comparable efficiency of feed

utilization justified the cost-reducing effect of replacing

SBM with GNC. The decrease in retention of protein,

fibre and fat as GNC level increased in the diet

suggests that these nutrients in GNC are not as

available as they are in SBM. Based on the comparable

feed-to-gain ratio and maximum profitability, the 100%

GNC replacement for SBM is recommended, it should

be supplemented with fishmeal. Diets supplemented

with fishmeal had better feed to gain ratio and high

protein digestibility. Fishmeal is an animal protein

source with balance amino acid ratio that will argument

whatever amino acid differences that are observed in

groundnut cake.        
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