
Pakistan Journal of Nutrition 7 (4): 590-593, 2008
ISSN 1680-5194
© Asian Network for Scientific Information, 2008

590

The Use of Different Sources of Protein on the Growth and Reproduction of Pigs
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Abstract: Eighteen clinically sound and parous sows and 6 boars of Large White x Landrace crosses were
used to study the effects of different sources of protein on the growth and reproduction. The treatments T ,1

T  and T  which contained T  Fish meal (FM) control, T  Chicken offal meal (COM) and T  Full-fat soybean2  3   1     2      3

(FFSB) and fed to the pigs in a completely randomized block design (CRD). The mean body weight gain, feed
intake and feed conversion ratio did not differ significantly (P > 0.05) between treatment groups. However,
higher numerical values were obtained for COM and FFSB treatment diets. The gestation length ranged from
114 – 116 days. The number of piglets born were similar (P > 0.05) between the treatment groups, but COM
and FFSB treatment groups showed higher values. The piglet birth weight gain were similar (P > 0.05)
between COM and FFSB treatment groups, however, they differed significantly (P < 0.05) from T  FM control.1

The piglets weight gain at 0- 2, 0 – 4 weeks of age were similar (P > 0.05) between treatment groups.
However, piglets weight gain at 4 – 8 weeks of age were similar between COM and FFSB treatment groups
but differed significantly (P < 0.05) from T  FM group. The number of piglets weaned and weaning weights1

were similar (P > 0.05) between treatment groups, however, higher values were observed in COM and FFSB
treatment groups. It is concluded that COM and FFSB can completely replace fish meal in the rations of
pregnant pigs without any deleterious effects on growth and reproduction.
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Introduction
The high cost and adulteration of fish meal is becoming
increasingly important to explore other alternative
sources for providing dietary protein in monogastric
animal feeding (Esonu et al., 2001; Madubuike, 1992).
Chicken offal meal (COM) is an abattoir waste whose
potential as feed ingredient in monogastric rations is
presently being investigated. Chicken offal meal is a Materials and Methods
product resulting from rendering of some poultry Management of experimental animals: Eighteen
eviscerating parts mainly the gut contents. It is rich in clinically sound and parous sows and 6 boars, large
protein, fat and minerals. Chicken offal meal has been White x Landrace were used for this study. The pigs
established as a valuable ingredient in broiler diets, with were housed in concrete floored pens equipped with
growth promoting properties similar to those of fish feeding and watering troughs. Feed and water were
meal. It has been used as a protein source in the diets provided ad libitum. The experiment lasted for 36 weeks.
of chickens (Salami and Oyewole, 1997) and pigs Pigs weight and feed consumption were recorded
(Akpodiete et al., 2001). weekly throughout the 12-week feeding trial.
Full-fat soybean (FFSB) has proved to be a valuable
alternative of plant protein source that can be used to Preparation of the protein meal: The full-fat soybean
replace groundnut cake, as well as reduce the was processed by lowering a raw soybean packed in
conventional requirement of fish meal in monogastric jute bags in a half-drum of boiling water and allowed to
animal feeds (Madubuike, 1992). If properly processed, boil for 60 minutes. Timing of the boiling commenced
full-fat soybean can make a particularly useful when the water reached 100 C after introducing the
contribution to the diets of pigs by virtue of a high protein bags. The boiled seeds were drained of water and
content with good acid balance, a large proportion of oil, sundried to less than 10% moisture level before being
which over half is the poly-unsaturated essential fatty ground for use.
acid, linoleic acid and an ability to mix rapidly and The chicken offal meal was got from the broiler chicken
uniformly with other dietary ingredients (Aburto et al., intestines (gut content inclusive). They were cleaned of
1998). According to Bowers et al. (2000), it was possible residues  and  washed  with  water to remove dirt. These

to achieve levels of performance in pigs which were
higher with the use of FFSB than those with more
traditional diet based on skimmed milk and fish meal.
This study was designed to evaluate the effect of
different protein sources on the growth and reproduction
of sows.
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Table 1: Proximate chemical composite of the protein sources
(g/kg)

Nutrients FM COM FFSH
Moisture 80.00 118.00 82.10
Crude protein 656.00 600.00 430.00
Crude fibre 10.00 61.10 64.80
Ether extract 77.00 84.60 185.00
Nitrogen free extract 161.00 110.30 274.80
Ash 96.00 144.00 45.40
Minerals
Calcium 51.00 8.10 5.91
Magnesium 3.40 2.30 0.61
Sodium 1.80 20.06 26.67
Potassium 3.50 12.02 10.48
Phosphorus 30.00 5.10 0.86
Iron 0.30 0.08 0.33
FM = Fish meal, COM = Chicken offal meal, FFSB = Full-fat
soybean

Table 2: Composition of experimental diets (g/kg)
FM COM FFSH

Maize 450.0 445.4 425.0
Maize offal 250.0 250.0 250.0
Fish offal  25.0 - -
Chicken offal meal - 27.1 -
Full-fat soybean 250.0 250.0 300.0
Bone meal 12.5 12.5 12.5
Oyster shell 7.5 7.5 7.5
Premix* 2.5 2.5 2.5
Salt 2.5 2.5 2.5
Determined (DM basis)
Crude protein 171.0 177.0 180.0
Crude fibre 46.0 53.0 40.0
Ether extract 40.0 51.0 40.0 
*Supplied the following per kg of ration: Vit A, 11,785 IU; Vit.
D, 1944.3 IU; Riboflavin, 5.4 mg; Panthotenic acid, 9.82 mg;
Nicotinic acid, 24.55 mg; Choline chloride, 4.0 x 10  mg; Vit E,5

4.91 IU; Vit. B  0.01 mg; Methionine, 245.53 mg; Cobalt, 1.2312

mg; Iodine 0.98 mg; Cu, 9.82 mg; Mn., 55.0 mg; Zn, 49.11 mg
and Fe, 19.64 mg.

were then transferred into a half-drum, where the “wet
rendering” method of processing was applied by
cooking the intestines at a temperature of about 150 Co

for 2 hours. The broth was allowed to cool, partially
defatted by decanting the oil at the top layer and further
pressed gently to expel oil and water. The sample was
sun-dried to less than 10% moisture level and ground
for use. The chemical composition of the protein
sources were determined by the methods of AOAC
(1995).

Experimental design and procedure: The eighteen
sows were divided into 3 treatment groups identified as
T , T  and T . Each treatment group consisted of 6 sows1  2  3

and was further replicated 3 times with two sows per
replicate. Three diets were formulated, the control T1

contained fish meal, T  contained COM and T  FFSB with2    3

total replacement of the fish meal with COM and FFSB
respectively on protein basis. The diets were groups. Pigs fed on FFSB diet 1.43 kg, COM 1.40 were
isonitrogenous and caloric with 18% CP and 2900 kcal

ME/kg and randomly allotted to the treatment groups. All
the sows were served by the respective boars attached
to the treatment group. The dates of mating and
farrowing of the pregnant pigs were recorded. The
following parameters were evaluated. 1. Gestation
length. 2. Number of piglets born. 3. Number of piglets
born alive 4. Weight of piglets. 5. Number of piglets
weaned. 6. Piglets weaning weights.

Data analysis: All the data collected from this study were
subjected to analysis of variance Steel and Torrie (1980)
and treatment means where significant were separated
using Duncan’s New Multiple Range Test as described
by Obi (1990).

Results and Discussion
The results of the Chemical Composition of the protein
sources are shown in Table 1, the proximate
composition of the experimental diets are shown in
Table 2, growth performance is shown in Table 3 while
the reproductive performance of the sows are shown in
Table 4. The growth performance of pigs fed on the
different sources of protein did not show any significant
differences (P > 0.05) between the treatment groups.
The weight gain FM 0.51 (kg/day); Com 0.58 (kg/day) and
FFSB 0.59 (kg/day) were not significantly different (P >
0.05) between the treatment groups. Feed intake, FM
1.62 (kg/day) COMM 1.55 (kg/day) and FFSB 1.56
(kg/day) were not significantly different (P > 0.05)
between treatment groups. The feed conversion ratio
(feed/gain) showed that pigs fed on FM diets had 2.75;
COM 2.63 and FFSB 2.85. However, COM showed a
better feed conversion ratio. Protein sources had no
significant effect (P > 0.05) on the growth performance of
pigs, although FM slightly improved the performance.
These observed results are consistent with the findings
of Bamgbose and Kudi (1996), Salami and Oyewole
(1997) who reported that chicks fed COM had
comparable performance to those fed the animal
protein-free control diet. Also Akpodiete and Ologhobo
(2000) found COM to be effective as FM when used to
supplement a simplified corn-soya ration. The results
confirmed the possibility of replacing fish meal with
FFSB in pig diets Udedibie et al. (1987).
The results of the effect of different sources of protein on
the reproductive performance of pigs are shown in Table
4.
The litter size of the pigs fed on diet containing FFSB
was 12.00, COM 10.00 and FM 8.00. These values were
similar  (P > 0.01)  between  the  treatment  groups. The
highest litter size of 12.00 observed in this study was
higher than the range 7.11 ± 0.78 – 7.46 ± 0.45 reported
by Orheurata (2000) in pigs. The piglets birth weight
were significantly different (P < 0.05) between treatment

similar (P > 0.05) but they differed significantly (P < 0.05)
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Table 3: Effect of different protein sources on the growth performance
of pigs

Treatment (Protein sources)
---------------------------------------------

Parameters T  FM T  COM T  FFSB SEM1 2 3

Initial live weight (kg/pig) 24.30 24.20 24.10 0.26
Final live weight (kg/pig) 61.40 58.20 59.00 0.30
Weight gain (kg/day) 0.51 0.58 0.54 0.05
Feed intake (kg/day) 1.62 1.55 1.56 0.16
Feed/gain 2.75 2.63 2.85 0.18
Means on the same row followed by the same superscripts are not
significantly different (P > 0.05). FM = Fish meal, COM = Chicken offal
meal, FFSB = Full-fat soybean

Table 4: Effect of different protein sources on the reproductive
performance of pigs

Parameters Treatment (Protein sources)
------------------------------------------
T  FM T  COM T  FFSB SEM1 2 3

Gestation length (days) 114.0 116.0 116.0 0.99
Litter size 8.00 10.00 12.00 2.46
Liter birth weight (kg) 1.32 1.40 1.43 0.02b a a

Piglet with gain (kg)
0 – 2 weeks 2.66 2.70 2.73 0.08
2 – 4 weeks 2.74 3.15 3.05 0.47
4 – 8 weeks 5.20 5.79 5.78 0.13b a a

No. of piglets weaned 7 9 11 3.47
Weaning weight of pig (kg) 5.80 6.98 6.59 0.34
Mortality 1 1 1

from pigs fed on FM diet 1.32 kg. These values in litter
weight were comparably lower than 5.60 ± 0.17 reported
by Orheurata (2000) in pigs. The differences in litter
weight observed in their study many be due to breed
differences (Belstra et al., 1997).
It is observed that with increase in litter size, birth weight,
decreased (Orheurata, 2000). An interesting observation
that can be made from this study was that there was an
inverse relationship between litter size and litter weight.
This observation is in agreement with the findings of
Barker and Chung (1992), Mahan and Grifo (1995).
The piglets weight gain at 0 – 2 weeks of age were for
FM diet 2.66 kg, COM diet 2.70 kg while FFSB diet was
2.73 kg. Higher numerical values were obtained in pigs
fed COM and FFSB diets, however, they were not
significantly different (P > 0.05) from FM treatment diets.
Piglets' weight gain at 2 – 4 weeks of age followed the
same pattern as in the 0 – 2 weeks of age. However, at
4 – 8 weeks of age, the piglets' weight gain for FM diets
was 5.20 kg, COM diets 5.79 kg and FFSB diets 5.78 kg;
these values for COM and FFSB diets differed
significantly (P < 0.05) from FM diet. The observations in
piglets weight as affected by age is in agreement with
the reports of Belstra et al. (1997) who indicated that
piglets weight gain increased with the age of the piglets.
The number of piglets weaned from FM diet 7.0, COM
diets 9.0 and FFSB diet 11.0. These values were similar
(P > 0.05) between the treatment groups. The weaning
weight followed the same trend as in the number of
piglets weaned. The higher weaning weight observed in
COM treatment diet in this study was comparably higher
than 4.87 – 5.58 range reported by Orheurata (2000) in

pigs. The observed differences in this study may be
attributed to breed differences Speer (1990), nutrition
and physiological status of the animal. Esonu et al.
(2001).
The results show higher gestation length for COM and
FFSB diets of 116 days for each group of pigs. A lower
gestation length of 114 days was observed in pigs fed
the FM diet. The observed gestation lengths in this study
ranged from 114 – 116 days. This value falls within the
range 113 – 118 reported by Orheurata (2000) n pigs.
Susan Higginson (1998) indicated that pigs with higher
gestation length manifested improved reproductive
performance. This observation is in agreement with the
results obtained in this study.
The mortality of the piglets showed no significant
differences (P > 0.05) between the treatment groups.
The similarity in piglet mortality observed in this study
may be attributed to fewer deaths from crushing and that
the piglets were better at escaping from under the sow.
This finding is in agreement with the reports of Susan
Higginson (1998).

Conclusion: The results from this study suggest that fish
meal can be completely replaced by chicken offal meal
or full-fat soybean in the rations of pregnant pigs for
improved growth and reproductive performance.

References
Aburto, A., M. Vazquez and N. Dale, 1998. Strategies for

utilizing over processed soybean meal. J. Appl.
Poult. Res., 7: 189-195.

Akpodiete, O.J., G.O. Okagbare and J.O. Isikwenu, 2001.
Comparative responses of meat-type poultry to
poultry offal meal (POM) and dried maggot meal
(DMM) in broiler diet. Trop. J. Anim. Sci., 4: 85-91.

Akpodiete, O.J. and A.D. Ologhobo, 2000. Replacement
value of maggot meal for fish meal in broiler
chickens diet. CASTALIA Ibadan. J. Multicultural/
Multidisciplinary Studies, 2: 77-91.

AOAC, 1995. Official Method of Analysis 15  ed.th

Association of Official analytical chemists,
Washington, DC.

Bamgbose, A.N. and A.C. Kudi, 1996. Utilization of
Chicken offal meal as replacement for soybean
meal in diets of rabbits, JAT., 4: 60-61.

Barker, D.H. and T.K. Chung, 1992. Ideal protein for
swine and poultry. In: Biokiona technical Review,
Number 4, Nutri Quest, Inc. Chesterfield, Missour,
USA, p: 2-14.

Belstra, B.A., B.T. Richert and M.A. Diekman, 1997. Effect
of lactation dietary protein on the reproductive
performance of early and conventionally weaned
primiparous sows. Purdue University, 1997, Swine
Day Report, pp: 1-9.

Bowers, K.A., C.T. Hers, T.E. Weber and D. Smith, 2000.
Evaluating Inclusion levels of soybean hulls in
finishing pig diets. J. Anim. Sci., 78: 194-196.



Iheukwumere et al.: Growth and Reproduction of Pigs

593

Esonu, B.O., O.O. Emenalom, B.I. Udedibie, U. Herbert, Salami, R.I. and S.O.O. Oyewole, 1997. Evaluation of
C.F. Ekpor, I.C. Okoli and F.C. Iheukwumere, 2001.
Performance and blood chemistry of weaner pigs
fed raw Mucuna (Velvet bean) meal. Tropical Animal
Production Investment, 4: 49-54.

Madubuike, F.N., 1992. Bridging the animal protein gap
for rural development in Nigeria. The potential for
pigs. J. Agri. Rural Dev., 5: 5-12.

Mahan, D.C. and A.P. Grifo, 1995. Effects of dietary
protein during lactation to first-litter sows fed a
fortified corn gestation diet. J. Anim. Sci., 41: 261-
267.

Obi, I.U., 1990. Statistical methods for detecting
differences between treatment means. 2  ed.,nd

Snaap Press, Enugu, Nigeria.
Orheurata,. A.M., 2000. Influence of sow age and

gestation length on litter size, birth weight and
weaning weight of pigs in Southern Nigeria. Proc.
25  Ann. NSAP, Conf, 19 – 23 March, 2000,th

Umudike, Nigeria, 272-273.

poultry visceral offal meal as a substitute of fish
meal in grower pullets diets. Nig. J. Anim. Prod., 24:
20-25.

Speer, V.C., 1990. Partitioning nitrogen and amino acids
for pregnancy and lactation in Swine. J. Anim. Sci.,
68: 553-561.

Susan Higginson, A., 1998. Piglet deaths. J. Pig.
Farming, 56: 44-45.

Steel, R.G.D. and J.H. Torrie, 1980. Principles and
procedures of statistics. A Biometrical Approach, 2nd

edition, McGraw-Hill Book Company.
Udedibie, A.B.I., B.O. Esonu and D.A. Ngoka, 1987.

Poultry offal meal as a protein supplement for
grower pigs. Nig. J. Anim. Prod., 14: 105-111.


