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Abstract: A total of 48 pigs that were 10 weeks old were used to investigate the effect of feeding cotton

seed cake (CSC) with or without fish meal (FM) supplementation in the diets of growing pigs. CSC was

included at graded levels of 0, 5 10 and 15% and FM supplemented at 0, and 1% levels in a feeding trial

that lasted for a period of eight weeks. There was no significant effect (P>0.05) of the different levels

of CSC and FM on feed intake, weight gain, feed to gain ratio and nutrients digestibility.  There was also

no significant interaction (P>0.05) between the treatment factors (CSC Vs FM) on all the parameters

measured (feed intake, weight gain, feed to gain ratio and digestibility).  Cost of feed gradually decreased

with the increase in the level of CSC in the diets.  The results obtained showed that growing pigs can

tolerate up to 15% CSC without FM supplementation in their diet without adverse effect on their

performance.
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INTRODUCTION

Feed represents the major cost and limiting factor

in animal production.  This is because most ingredients

used in animal production, particularly monogastrics

production are competed for by humans, hence a

shortage in the supply and soaring prices of feed

ingredients. This implies that there is the need to

search for alternative substitutes to conventional

feedstuffs such as animal processing by-products which

are unsuitable for direct human consumption .[15]

Cotton seed cake (CSC) is produced from the

kernel of cotton seed after the extraction of oil.  Most

CSC is standardized at 41% crude protein and contains

11 – 13% crude fibre .  Despite being a cheap plant[4 ,16]

protein concentrate, CSC utilization in the diets of

monogastrics have been hindered by the presence of

free gossypol, poor protein quality and high fibre

content. However, iron salts are highly effective in

blocking the effects of gossypol  and the poor[17 ,5 ,9]

protein quality could be balanced for by supplementing

CSC with high protein sources of both plant and

animal origins such as GNC and blood meal .  Also,[2]

the pig was originally a scavenger; hence it is capable

of utilizing fibrous agricultural and industrial by-

products and effectively converts them into meat .[10]

Cotton seed cake is a cheap plant protein concentrate

and of comparable crude protein value with soyabean

meal and groundnut cake that are more expensive

protein sources. Cotton seed cake is readily available

and not competed for by humans.

Fish meal (FM) is the brown flour obtained after

cooking, pressing, drying and milling fresh raw fish .[12]

It is produced almost exclusively from fish for which

there is no human food demand.  FM provides a very

concentrated supply of dietary protein usually in the

range of 60 – 72% and the protein is almost ideally

balanced in terms of the ratio of the essential amino

acids .  FM also supplies a wide range of macro and[7]

micro nutrients and a number of omega – 3

polyunsaturated fatty acids including EPA and DHA.

However, the composition of FM can vary depending

on what substrate and method being used .[12]

This study was aimed at determining the optimum

level of CSC that pigs can tolerate and the effect of

FM supplementation on the performance of growing

pigs..

MATERIALS AND METHODS

A total of 48; 10 weeks – old growing pigs were

used  for  this  experiment  which lasted for a period

of  eight  weeks.  The  feeding  trial  was conducted

at  University  of  Ilorin,  Ilorin, Nigeria. The pigs

were randomly allocated to eight-dietary treatments.

Each  treatment  had 3 replicates and each replicate

had 2 pigs.  The experimental diets had cotton seed

cake (CSC). 
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The pigs were allowed 1 week pre-data collection

period for them to adapt to the pens and during which

they were dewormed.  Feed and water were supplied

ad libitum  throughout the experimental period.

Digestibility trial was conducted at the last week of the

experiment with the pigs kept in metabolic cages for

ease of faecal and urine collection.  Collected faeces

were dried, measured and stored while the urine sample

were stored in plastic bottle and concentrated

hydrochloric acid (HCL) was added as preservative.

All proximate analysis were carried out using the

methods of A.O.A.C .  Records of initial and weekly[1]

live weight and daily feed intake were kept and the

feed to gain ratio calculated.  All data were subjected

to analysis of variance using 4 x 2 factorial design in

which there were 4 levels of CSC (0, 5, 10, and 15%)

and 2 levels of fish meal (0 and 1%). Where

significant, treatment means were compared by

Duncan’s multiple range test .[13]

RESULTS AND DISCUSSION

Results: The effects of the dietary treatments on

growth performance characteristics of the pigs are

shown in Table 2. The treatments had no significant

effect (P>0.05) on feed intake.  The feed intake of the

pigs tended to decrease with increasing levels of CSC.

Hence, the highest feed intake was recorded in pigs fed

5% CSC while that of 15% CSC fed pigs had the

lowest feed intake (1.45 Vs 1.25kg respectively). FM

inclusion had no significant effect on feed intake

values by the pigs.

There was no significant influence (P>0.05) of the

dietary treatments on weight gain values recorded for

the pigs.  There tended to be an increase in weight

gain (P>0.05) as the CSC level increased in the diets.

Pigs on 0% FM and those on 1% FM supplementation

had  almost the same (P>0.05) weight gain values

(0.26 Vs 0.25kg).  The weight gain values ranged

between 0.25 and 0.27kg.

The feed conversion efficiency was insignificantly

(P>0.05) affected by the treatments although it tended

to increase with increasing CSC level (5% - 15%

CSC).  However, the control diet appeared to have a

better feed efficiency than 5% CSC (5.32 Vs 5.80) and

the best feed efficiency was recorded in pigs fed 15%

CSC (4.63). Diets not supplemented with FM also

tended to have better feed efficiency (P>0.05) than

those with FM.

Feed cost decreased with increasing CSC level in

the diets from N28.19 at 0% to N26.27 at 15% CSC

levels.  Feed cost was also higher in FM supplemented

diets than those without FM (N27.32 Vs N25.37).

The results of the nutrients digestibility trial of the

pigs fed CSC with or without FM in Rumen Content

(RC) based diets are represented in Table 3.  Crude fat

digestibility tended to increase as the level of CSC

increased in the diet.  Similarly nitrogen and crude

fibre digestibility values increased from 5% to 15%

CSC and the control diet had the highest crude fibre

digestibility value.  Diets supplemented with FM

tended to have higher digestibility value for fat and

crude fibre and lower value for nitrogen digestibility

than those without FM.

Discussion: The gradual decrease in feed intake with

increasing level of CSC in the diets may be attributed

to the fibre content of the feed; CSC fed contained

11% crude fibre. Fibre makes the feed bulky and fills

the gut thereby reducing feed consumption by pigs .[11]

The higher feed intake of fed diets without FM may be

due to the capability off the pigs to increase their feed

consumption to meet or satisfy their energy and/or

nutrient requirement .  Thus, inclusion of FM in the[3]

diets will improve the amino acid balance and reduce

total amount of protein in the diet required for growth

by the pigs thereby making them eat less .[7]

Increasing weight gain of pigs with increasing CSC

level implies that pigs are able to tolerate fibre more

and handle CSC even at its high levels. Baustad  also[2]

reported that CSC was superior to both groundnut meal

and soybean meal when fed to growing pigs at 16% of

a ration fortified with meat-bone meal; hence,

increasing weight gain were obtained as the CSC level

increased in the diets. stated that the effect of[8 ,7]

dietary fibre on animal performance is dependent on

the source and concentration of the fibre. Higher

weight gain recorded in pigs on diets without FM may

be attributed to higher feed intake which made more

digestible energy available to the pig  (Nelson, 1986).[10]

The feed cost reduced with increasing CSC level

from 0% - 15% because CSC is cheaper compared to

most protein concentrates; it is readily available

because it is widely cultivated and not keenly

competed for because of its gossypol content that

reduces its digestibility.  The higher feed cost of diet

supplemented with FM is due to the fact that FM is

relatively expensive; hence its inclusion in livestock

feed is much cautioned so that the cost of feed will not

be unnecessarily high.  Increasing digestibility with

increasing CSC level (5% - 15%) may be due to the

fact that the presence of fibre in the diets can modulate

the digestive and absorptive processes there by

influencing the metabolism of nutrients in diets .[14]

The results of this experiment showed that CSC

has  a  great  potential  as  a  feed  stuff  in  swine
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Table 1: Composition of Experimental Diets (kg/100kg)

D I E T S

Ingredients -----------------------------------------------------------------------------------------------------------------------------------------------------------

1 2 3 4 5 6 7 8

M aize 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00

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

Corn barn 29.50 26.80 26.55 27.05 25.30 26.55 23.55 24.05

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

Palm Kernel Cake 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00

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

Cotton seed cake 0.0 0.0 5.00 5.00 10.00 10.00 15.00 15.00

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

Fish meal 0.0 1.00 0.0 1.00 0.0 1.00 0.0 1.00

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

GNC 18.00 17.50 12.00 10.50 8.25 6.00 5.00 3.50

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

Blood meal 3.00 2.50 3.75 3.75 3.75 3.75 3.75 3.75

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

Bone meal \1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

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

Lysine 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

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

M ethionine 0.10 0.10 0.10 0.10 0.10 0.10 0.10 1.00

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

Limestone 0.50 0.50 1.00 1.00 1.00 1.00 1.00 1.00

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

Premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25x

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

Salt 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25

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

Total 100 100 100 100 100 100 100 100

         Proximate Composition of the diets

M oisture Content, % 9.52 10.10 8.75 8.40 9.10 9.74 8.50 8.25

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

Crude Fat, % 6.25 6.40 5.75 6.80 6.35 5.70 7.10 6.20

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

Total Ash, % 8.43 8.46 8.04 10.00 8.82 9.10 10.60 8.09

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

Crude Fibre, % 5.43 5.56 5.70 5.90 6.35 6.55 6.78 6.98

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

Crude Protein, % 18.20 16.19 18.16 19.03 20.56 18.63 14.70 14.85

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

M . E.,kcal/kg 2750 2755 2801 2788 2758 2765 2776 2807

3 3Biomix premix used contained the following: Vit A: 330,000IU; Vit D : 330,000IU; Vit E: 16,500iu: vit A  506mg; Riboflavin: 3.3g;x

12Pantothenic acid: 9.9g; Niacin: 11g; VitB : 20mg; Chlorine 220g: Zinc: 207g, Fc: 20.7g; Copper 2.07g; M g: 4.17g; I: 62mg: Se: 62mg

included at graded levels of 0, 5, 10 and 15% and FM  at 0 and 1% inclusion levels (Table 1); a 4 x 2 experimental design was adopted (4

levels of CSC and 2 levels of FM ). Ferrous sulphate was added at 0.05% inclusion level to all the diets so as to block the effect of free

gossypol in CSC. The CSC fed had 41.50% crude protein, 1.2% ether extract, 11% crude fibre and 6.5% ash.

TABLE 2: Effect of Feding CSC with or W ithout Ffishmeal Supplem entation on the Growth Performance of Pigs. 

Dietary treatment Initial wt Final body Feed intake Weight gain Feed/gain Feed cost Cost of feed per

kg/pig wt kg/pig kg/pig/day kg/pig/day ratio N/kg kg body weight (N)

              CSC Levels (%)

0 22.43 36.62 1.33 0.25 5.32 28.19 149.77

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

5 24.68 38.74 1.45 0.25 5.80 26.50 153.70

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

10 24.58 38.91 1.36 0.26 5.23 26.27 137.39

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

15 24.92 40.04 1.25 0.27 4.63 26.27 121.63

NS NS NS

SEM 1.661 2.119 0.002 0.015 0.336

            FM Levels (%)

0 24.69 39.44 1.41 0.26 5.42 25.37 137.56

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

1 24.83 38.89 1.40 0.25 5.60 27.32 152.99

NS NS NS

SEM 1.176 1.499 0.001 0.011 0.238

CSC X FM NS NS NS

Interaction

NS – Not Significant

N130 = $1 as at Nov 2006 when the experiment was conducted
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Table 3: Effects of Cotton Seed Cake Fed with or Without Fish  

M eal Supplementation on Nutrient Digestibility by Pigs

Digestibility (%)

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

Dietary treatments Protein Fat Fibre

CSC levels (%)

0 56.82 65.00 46.25

5 51.44 65.49 41.00

10 58.12 65.96 43.14

15 59.14 69.10 44.70

NS NS NS

SEM 1.16 1.91 1.53

FM levels (%)

0 57.34 66.32 42.93

1 55.11 67.37 42.96

NS NS NS

SEM 1.76 1.49 1.93

CSC X FM  Interaction NS NS NS

N.S -  Not Significant

nutrition in as much as it is effectively detoxified with

iron salts to block the adverse effects of free gossypol.

The growing pigs can tolerate 15% CSC as seen by the

better weight gain and feed to gain ratio.  The results

also showed that FM supplementation did not result in

corresponding increase in weight gain, feed intake and

feed to gain ratio.  This may imply that there is a need

to increase the inclusion level of FM above the one

used in this experiment. Fowler  stated that FM is[7]

good in the diet of young pigs provided it does not

exceed 15% of the diet.
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