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A 24 week feeding trial was conducted to evaluate the effect of replacing a portion of protein 
requirement of grasscutters with urea on growth performance, carcass characteristics and microbial 
composition of the caecum. In all, forty grassscutters of age 3- months old were used. There were four 
dietary treatments with ten replicates in a randomised complete block design. The treatments were; 
control (U0%-P) which had protein from plant sources only. Treatment 2 (U30%-P) had 70% plant 
protein and 30% urea, Treatment 3 (U25%-P) had 75% protein from plants and 25% from urea and 
Treatment 4 (U0%-AP) had 10% protein from animal source and 90% from plant source. Parameters 
measured included, feed intake, feed wastage, carcass characteristics, caecal pH

 
and caecal microbial 

composition and meat quality. The data collected was subjected to the analysis of variance with SAS 
(2008) and significant difference separated at 5% level. The results obtained showed that daily feed 
intake, feed wastage, and feed conversion ratio were not significantly different (P > 0.05) among dietary 
treatments. However, daily feed wastage was higher than feed intake. Daily weight gain 9.82, 9.70, 9.27 
and 10.9 g/day respectively for U0%-P, U30%-P, U25%-P and U0%-AP was not significantly (P > 0.05) 
different among dietary treatments. The protein, fat and moisture content of the meat were influenced 
by urea supplementation. Dressing percentage was significantly (P < 0.05) influenced by dietary 
treatments but weight of organs to body weight did not differ significantly   (P > 0.05). Caecal pH ranged 
from 5.9 - 6.0 and was not significantly (P > 0.05) influenced by urea supplementation. Microbes 
observed in the caecum were mainly Bacillus sp. Protein and fat content of the meat was influenced (P 
< 0.05) by dietary treatments but not pH. Urea supplementation of U30%-P and U25%-P reduced the 
variable cost by 31 to 44% and 36 to 48% respectively making the use of urea economical in the diet of 
grasscutters. It was concluded that urea can be used in grasscutters diet without any deleterious 
effects on their general performance or carcass characteristics but renders the production more 
economical.   

 
Key words: Urea supplementation, grasscutters, plant protein, caecal pH, caecal microbes. 
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INTRODUCTION 
 
The animal industry plays a very vital role in any country 
in meeting the protein requirements of the population. 
The current rate of population growth indicates that the 
world population might hit 9 billion by the year 2040 of 
which developing countries are considered the most 
populous (UNDESA, 2013). There is therefore the need 
to improve on technology as well as managerial skills to 
be able to produce enough to feed the rising population. 
An average Ghanaian consumes 59.8 g of protein per 
day of which 16.7 g (27.9%) is from animal origin (FAO, 
2007). This falls short of the recommended daily protein 
requirement of 70 to 80 g of which 50% should be of 
animal origin (FAO, 1990). Malnutrition is therefore 
prevalent in many communities in Ghana. 

The rather low intake of animal protein is mainly 
attributed to low production of animals which has created 
a shortfall in the supply of meat, and as a result has led 
to the influx of imported animal products onto the 
Ghanaian market to meet this demand (Fialor, 2010). 
Efforts are being made to increase the production of 
existing breeds of animals including ruminants. However, 
increasing the production of the existing breeds of 
ruminants cannot be achieved rapidly due among other 
reasons, poor reproductive rate, poor growth rate and 
poor nutrition (Thrupp, 1998). There is the need for 
rodents that are tractable and prolific to be domesticated 
to augment the existing meat supply (Mbah, 1989). The 
development of the grasscutter or cane rat as an 
alternative source of meat has gained increasing 
importance lately in Ghana because of its delicacy. 
Grasscutter meat contributes considerably towards the 
alleviation of protein shortages in some parts of Africa 
(Ntiamoah-Baidu, 1998). However, there are some 
challenges confronting grasscutter farming in Ghana 
(Adu et al., 1999). These include the provision of 
balanced diets to the animals, acquisition of improved 
genetic breeds and the control of diseases such as 
Staphylococcosis, Enterotoxaemia and Cestodiasis 
among others (Adu et al., 1999). Prominent of these is 
the provision of diets containing adequate nutrients. Work 
done by Adu and Wallace (2003) and Kusi et al. (2012) 
indicated that the protein contents of these feeds are 
often far below the 15 to 18% deemed to be required by 
the grasscutter for growth and reproduction.  However, 
conventional protein sources such as fish meal and oil 
seed cakes such as soyabean meal are very expensive 
(Minson, 1997) and most farmers cannot afford them. 
There is therefore the need to look for available 
alternative but suitable cheaper protein sources or use to 
some limited extent non-protein nitrogenous sources that 
can equally promote growth and productive performance. 
 

Urea has been used to replace part of the protein in the 
diet of cattle, sheep and other ruminants because of the 
micro-organisms (bacteria, protozoa and fungi) present in 
their rumen (Preston and Leng, 1987). The grasscutter is 
a non-ruminant herbivore (Akinnusi et al., 2009) and has 
microbes in part of the gastro intestinal tract (caecum) for 
fermentation and microbial protein synthesis (McDonald 
et al., 2010). The microbes are retaken through 
coprophagy (Pond et al., 1995) and they may benefit 
from substituting part of the protein in the diet with urea 
just like ruminants. If urea, a non-protein nitrogen can be 
utilized by grasscutter as the case is with ruminants then 
this will cut down cost of protein in feed (Sewell, 1993). 
The study was therefore undertaken to determine if 
grasscutters during the growing phase could benefit from 
substituting part of the protein requirements with urea 
(NPN).  

 
 
MATERIALS AND METHODS 

 
Experimental location 

 
The experiment was conducted at the grasscutter Unit of the 
Department of Animal Science Education of the College of 
Agriculture Education, University of Education, Winneba, Mampong 
–Ashanti, Ghana. Geographically, the study area lies on latitude 07°

 

04’N and longitude 01°
 
24’W with an altitude of 457 m above sea 

level. Mampong-Ashanti is found in the North West of the 
Transitional Zone of the forest and the savannah regions of Ghana. 
The climate of Mampong is the wet semi-equatorial type, which 
experiences a bi-modal rainfall pattern with maximum and minimum 
temperatures of 30.6 and 21.2°C respectively (MSD, 2010). 

 
 
Experimental animals and design 

 
Forty weaned grasscutters made up of twenty females and twenty 
males obtained from local farmers in Sunyani- Ghana, were used 
for the experiment. The grasscutters were put into groups of similar 
body weights and were randomly allocated to four dietary 
treatments in a randomized complete block design. There were ten 
replications of each treatment. Each animal constituted a replicate.   

 
 
Housing 

 
The grasscutters were housed singly in wooden three tier cages. 
Each cage had dimension of 60 x 50 x 40 cm. The cages were 
partitioned with crimped wire mesh. The floor of the cages was 
covered with wire mesh underneath which was a drawer into which 
faeces and wasted feed could pass. The cages were placed in a 
well-ventilated cement block walled house roofed with asbestos 
sheets to protect the animals from bad environmental conditions 
such as rainfall and cold conditions. 

 
*Corresponding author. buasilenuemmanuel@yahoo.com 

Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution 

License 4.0 International License 
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Table 1. Percentage composition and calculated values of dietary treatments. 
 

Ingredients U 0%-P U30%-P U25%-P U0%-AP 

Wheat bran 30.35 36.25 34.68 30.28 

Dry cassava chips 44.13 50.98 49.67 44.07 

Soyabean meal 24.00 9.2 11.92 20.08 

Fish meal(Tuna) - - - 4.04 

Vitamin mineral premix² 0.5 0.5 0.5 0.5 

Dicalcuim phosphate 0.5 0.5 0.5 0.5 

Common salt 0.5 0.5 0.5 0.5 

Urea - 2.05 1.73 - 

Sodium sulphate - 0.0426 0.32 - 

Calculated analysis in (%)     

 Nitrogen  2.88 2.88 2.89 2.88 

Calcium  0.23 0.20 0.21 1.06 

 Phosphorus 0.64 0.55 0.57 0.96 

Crude protein  18.00 18.00 18.05 18.00 
 

²Vitamin mineral premix provided the following per kilogram of diet; Vitamin A 8,000 000 u.1, Vitamin D3 1,500 000 u.1, Vitamin E 2500 
mg, Vitamin K3 100 mg, Vitamin B2 2000 mg, Vitamin B12 5 mg, Folic acid 500 mg, Nicotinic acid 8000 mg, Calcium Panthotenate 
2000 mg, Choline 50000 mg, Magnesium 50000 mg, Zinc 40000 mg, Copper 4500 mg, Cobalt 100 mg,  Iodine 1000 mg, Selenium 100 
mg. 

 
 
 
Experimental diets  

 
Four diets were formulated to contain approximately 18% crude 
protein. Diet 1 designated as U0%-P had all the protein derived 
from plant sources. Diet 2 designated as U30%-P had 70% of the 
protein derived from plant sources while 30% was from urea. Diet 3 
designated as U25%-P had 75% of the protein derived from plant 
sources while 25% was from urea. Diet 4 designated as U0%-AP 
contained 10% animal protein with the rest from plant sources. 
Sodium Sulphate was added to the diets that contained urea in 
order to obtain a nitrogen to sulphur (N:S) ratio of 10:1. The 
composition of the experimental diets is presented in Table 1. 

 
 
Data collection 

 
Parameters measured included feed intake, feed wastage, water 
intake, body weight gain, carcass characteristics, caecal pH and 
mircrobial composition and meat quality. Feed and water for the 
animals were given ad libitum.  

 
 
Chemical assay 

  
The proximate content of the diets were determined according to 
the procedures of the (AOAC, 1990).     

 
 
Carcass parameters 
 
Four animals made up of two males and two females were 
randomly selected and sacrificed at the end of the feeding trial for 
carcass analysis. Prior to slaughtering, the animals were fasted 
overnight but had access to water. After slaughter, the carcasses 
were eviscerated, weighed and chilled at 4°C for 24 h to obtain the 
cold carcass weight. 

Caecal pH
 

 
The pH

    
of the digesta from the caecum was measured for the 

respective replicates with a digital pH meter. Five grams of caecal   
digesta from the respective replicates was collected in a previously 
labeled beaker. The probe of the digital pH meter was rinsed with 
distilled water before inverting into each of the replicate caecal  
digesta (EUTECH, 1999).  
 
 

Caecal microbial composition  
 
One gram of caecal digesta of the various experimental animals 
was taken when the grasscutters were sacrificed for carcass 
assessment. In the determination of the microbes, an agar solution 
was prepared. This was done by dissolving six nutrient agar pours 
in a boiling water bath of 200 ml until they were liquefied and was 
placed in a 50°C water bath until it was used. The samples 
containing the caecal digesta of the various treatments were 
shaken to ensure an even distribution of micro organisms. 10 ml of 
melted agar was aseptically poured into a previously labeled petri 
plate that contained the respective samples that had been diluted. 
The respective petri plates were swirled to mix the sample with the 
agar while making sure that the agar did not run over the edges of 
plate. The lid of the respective plates was replaced and was 
allowed to cool and solidify. The inverted plates were then 
incubated at 30°C for 24 h. After incubation, the microbial colonies 
on each plate were stained with Ruthenium, observed under a light 
microscope which was previously fitted with a camera on the 
eyepiece. The colonies observed were photographed and the print 
out was compared with a chart which aided the identification of the 
observed colonies (Kamra and Pathak, 1996). 
 
 
Statistical analysis 

 
Data collected was subjected to analysis of variance using SAS 
(2008)  and  differences  among  treatment  means  isolated  at  5% 
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Table 2. Proximate composition of experimental diets. 
 

Parameter U 0%-P U 30%-P U 25%-P U0%-AP 

Crude protein (%) 18.4 18.2 18.3 18.1 

Crude Fibre (%) 4.95 5.98 5.36 4.56 

Ether Extract (%) 5.50 4.50 4.00 5.00 

Nitrogen free extract (%) 50.12 50.88 50.88 51.46 

Ash (%) 8.42 8.42 8.56 8.12 

Moisture (%) 12.61 13.36 12.90 12.76 
 
 
 

significant level using least significant difference (Table 1).  
 
 

RESULTS AND DISCUSSION 
 

Proximate composition of diets 
 
The crude protein content of the experimental diets 
analysed was similar to the calculated values and met the 
crude protein requirements of growing grasscutters (18%) 
(Kusi et al., 2012). This indicated that the crude protein 
content was iso-nitrogenous and therefore no undue 
advantage was given to any particular treatment. The 
results of the proximate composition of experimental diets 
are presented in Table 2.  
 
 

Effect of urea on growth performance 
 

Feed intake, water intake and feed conversion were not 
significantly influenced (P>0.05) by dietary urea 
supplementation. Body mass gain was however 
significantly influenced by urea supplementation (Table 
3). Also sex of the grasscutters and time of experiment 
did not influence these parameters. Daily feed intake 
ranged from 77.5 to 83.4 g. These similar feed intakes 
are attributed to similar protein levels of the experimental 
diets. However, the values of feed intake obtained in this 
study are higher as compared with 53.8 to 66.2 g 
reported by Karikari and Nyameasem (2009). Feed 
wastage by grasscutters was not significantly influenced 
by dietary treatments, however a high percentage of 60% 
of feed offered was wasted confirming the observation 
that grasscutters are wasteful feeders. Water intake of 
dietary treatments ranged from 167 to 172 ml. Urea 
supplemented diets had lower water intake as compared 
to the control but were not significantly different due to 
similar moisture content of the diets and it is consistent 
with observation made by Ward (2007). The daily body 
weight gain of grasscutters fed diet that contained plant 
and animal protein (U0%-P) and (U 0%-AP) respectively 
were heavier (P<0.05) as compared with the other dietary 
treatments. This could probably be as a result of the 
animal protein which is of higher quality in its amino acid 
profile than both plant and microbial protein (Rahjhan, 
1993). Feed conversion ratio ranged from 7.44 to 8.53. 
However, grasscutters fed (U0%-AP) were most  efficient 

(7.44) in converting feed to body mass. However, figures 
obtained in this study are high as compared with 5.1% 
reported by Karikari and Nyameasem (2009). The 
relatively higher feed conversion ratio values obtained in 
this study could be attributed to the wooden cages used 
in this study which makes grasscutters aggressive in the 
presence of humans and caretakers which provides a 
hiding area that allows grasscutters hide from human 
sight (Karikari and Nyameasem, 2009). 
 
 

Caecal pH and microbial composition 
 

The pH
 
of the caecum was not significantly affected by 

dietary urea supplementation. The pH
 
of the caecum 

ranged from 5.8 to 6.0 (Table 4) which is considered 
slightly acidic and was therefore not surprising to have 
bacillus which was able to thrive under these conditions. 
The caecal  pH

 
 values obtained in this study are in the 

range of rumen p
H
 reported for cattle, sheep and goats by 

McDonald et al.( 2010). This indicated that the caecal 
environment as influenced by p

H 
might be similar to the 

rumen environment of cattle, sheep and goats. The 
microscopic examination of the digesta obtained from the 
caecum of grasscutters fed the various diets was 
indifferent in caecal microbial composition. The microbial 
colonies observed from the microscopic examination 
appeared to be the same for all dietary treatments. This 
indicates that urea supplementation is not likely to affect 
microbial composition in the caecum. Microbes identified 
in the caecum were mainly bacteria which were 
dominated by Bacillus species. No fungi or protozoa were 
identified in this study.  Studies as regards microbial 
composition in the caecum of grasscutters are limited and 
therefore this study cannot strictly say that the only 
microbes in the caecum are bacteria. There is therefore 
the need to take caecal samples from grasscutters in the 
wild other than those in captivity and analyse for 
microbial composition in order to establish the variety of 
microbes present in the caecum of grasscutters obtained 
from the natural environment (wild) of the grasscutter.        
 
 

Carcass characteristics 
 
Dressing percentage was significantly (P<0.05) affected 
by  dietary  treatments  (Table 5).  Grasscutters  fed   diet  
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Table 3. Effect of experimental diets on the performance of grasscutters. 
 

Fixed effect 
Daily feed 
intake (g) 

Daily feed 
wastage (g) 

Initial body 
weight (g) 

Final body weight 
(g) 

Total weight gain 
(g) 

Daily weight 
gain (g) 

Feed 
conversion 
efficiency 

Daily water intake 

(ml) 

Sex         

Male                                                80.6±2.3 119.6±2.5 787.5±22.7 2836.6±57.1 2049.1±50.6 9.7+0.24 8.37±0.29 161.6±4.5 

Female 78.9±2.3 120±2.5 787.9±22.7 2920.9±57.1 2133.0±50.4 10.1±0.23 8.04±0.29 177.8±4.6 

       
 

 
Time of experiment         

18-01-2010 78.06± 2.42 120.90± 2.59 752.91 ± 23.5 3024.25 ±59.31 2271.34±52.50 10.76± 0.25 7.25± 0.31 161.64± 4.93 

02-09-2010 81.37± 2.30 118.81± 2.46 822.51 ±22.47 2733.30 ± 56.34 1910.79  ± 49.87 9.06± 0.246 9.17± 0.29 177.76 ± 4.69
 

Treatment         

U0%-P 79.63 ± 3.30 117.49± 3.54 773.56  ± 32.33 2845.50  ± 81.07
a 

2071.94 ± 71.75
a 

9.82± 0.34
a
 8.42± 0.42 172.21 ± 6.74 

U30%-P 78.34 ± 3.36 121.82± 3.59 781.3 ± 32.83 2827.59  ± 82.33
a 

2046.21  ± 72.87
a 

9.70± 0.35
a
 8.16± 0.43 166.58 ± 6.85 

U25%-P 77.50 ± 3.29 124.50± 3.52 794.40 ± 32.16 2751.00  ± 80.65
a 

1956.60  ± 71.38
a 

9.27± 0.34
a
 8.53± 0.42 170.70± 6.71 

U0%-AP 83.40 ± 3.29 115.60± 3.52 801.50 ± 32.16 3091.00  ± 80.65
b 

2289.50 ±71.38
b 

10.9± 0.134
b
 7.44± 0.42 169.30± 6.71 

 

Means bearing different superscript in the same column are significantly (P < 0.05) different. 
 
 
 

Table 4. Caecal pH and microbial composition. 

 

Parameter U0%- P U30%-P U25%-P U0%-AP 

Caecal p
H
 5.9± 0.06 6.0± 0.06 5.8± 0.06 6.0± 0.06 

Microbial composition 

Bacteria ( Bacillus)  √ √ √ √ 

Fungi x x x x 

Protozoa x x x x 
 

X=Absent, √=present. 
 
 
 
U0%-AP (72.01%) had significantly (P<0.05) 
higher dressing percentage than those fed diets 
U30%-P (69.20%) and U25%-P (67.02%) but not 
those fed diet U0%-P, (71.96%). Grasscutters fed 
diet U0%- P, (71.96%) had significantly (P<0.05) 
higher dressing percentage than those fed diet 
U25%-P (67.02%). Dressing percentage is the live 

weight of the animal less the weight of the internal 
organs, head, legs, blood and fur. Consequently, 
the significant (P<0.05) difference between 
grasscutters fed diet U0%-AP (72.02%) and those 
fed the diets that contained urea U30%-P 
(69.20%) and U25%-P (67.02%) could probably 
be attributed to differences in the weight of the 

blood fur and feed in the gastro intestinal tract. 
The mean dressing percentage value of 70% 
obtained in this study is slightly lower than the 
mean dressing percentage of 76.98% reported by 
Omole et al. (2005), when eight grasscutters of 
mean total body weight of 2.65±0.006 kg were fed 
with diets which did not  contain  urea.  Trimmable  
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Table 5. Carcass characteristics of grasscutters fed experimental diets. 
 

Fixed effect            
Mean dressing               

percentage 
Trimmable  

fat (%) 

Liver to 
body weight 

(%) 

Kidney to 
body weight 

(%) 

Heart to 
body weight 

(%) 

Lungs to 
body weight 

(%) 

Spleen to 
body weight 

(%) 

Sex          

Male    70.69±0.82 1.60±0.59 2.00±0.56 0.26±0.64 0.54±0.47 0.54±0.87 0.07±0.66 

Female  69.39±0.82 1.60±0.59 1.98±0.56 0.27±0.64 0.53±0.47 0.54±0.87 0.07±0.66 

        

Time of experiment         

18-01-2010 66.61±4.04 1.58±0.03 1.97±0.03 0.28±0.01 0.54±0.07 0.55±0.01 0.08±0.00 

02-09-2010 73.48±4.04 1.60±0.03 2.02±0.03 0.27±0.01 0.54±0.07 0.53±0.01 0.07±0.00 

        

Treatment        

U0%-P 71.96±5.71
ab

 1.59±0.04 1.98±0.05 0.28±0.21
 

0.55±0.01 0.53±0.01 0.08±0.01 

U30%-P 69.20±5.71
bc 

1.52±0.04 1.98±0.05 0.25±0.21 0.54±0.01 0.55±0.01 0.07±0.01 

U25%-P 67.02±5.71
c 

1.58±0.04 1.96±0.05 0.28±0.21 0.53±0.01 0.53±0.01 0.07±0.01 

U0%-AP 72.01±5.71
a
 1.65±0.04 1.98±0.05 0.26±0.21 0.54±0.01 0.54±0.01 0.08±0.01 

 

Means in a column with different superscripts are significantly (P< 0.05) different. 
 
 
 

Table 6. Chemical composition and pH of grasscutter meat. 

 

Fixed effect           Protein % Fat % Ash % Moisture % P
H
 

Sex        

Male  28.43±0.49 4.24±0.09 0.55±0.04 67.08±1.05 5.62±0.02 

Female 27.35±0.49 4.23±0.09 0.53±0.04 67.28±41.05 5.64±0.02 

      

Time of experiment       

18-01-2010 27.26±0.48 4.22±0.09 0.53±0.04 65.65±1.05 5.47±0.02 

02-09-2010 28.53±0.48 4.26±0.09 0.55±0.04 68.72±1.05 5.80±0.02 

      

Treatment      

U0%-P 27.23±0.68
b 

4.83±0.13
ab 

0.53±0.05
ab 

61.65±1.49
b 

5.49±0.03 

U30%-P 25.22±0.68
bc 

3.76±0.13
bc 

0.47±0.05
bc 

74.16±1.49
a 

5.84±0.03 

U25%-P 25.28±0.68
c 

2.80±0.13
c
 0.45±0.05

c 
69.33±1.49

ab
 5.72±0.03 

U0%-AP 33.85±0.68
a 

5.58±0.13
a 

0.72±0.05
a 

63.61±1.49
ab 

5.49±0.03 
 

Means in a column with different superscripts are significantly (P< 0.05) different. 
 
 
 

fat was not significantly (P>0.05) affected by dietary 
treatments. However, grasscutters fed diet U 0%-AP 
(1.65%) had a numerically higher fat deposition 
compared with those fed diets U0%-P (1.59%), U30%-P 
(1.52%) and U25%-P (1.58%). The mean trimmable fat 
(1.60%) in this study is however, higher than the value of 
(1.22%) obtained by Omole et al. (2005). The proportions 
of liver, kidney, heart, lungs and spleen to body weight of 
the animals were not significantly (P>0.05) affected by 
dietary treatments.  Sex and time of the experiment did 
not significantly (P>0.05) affect carcass characteristics. 
 
 

Chemical composition of grasscutter meat 
 

The   protein   content   of   the   grasscutter   meat    was 

significantly higher (33.85%) for the meat of grasscutters 
fed U%-AP diet as compared with 27.23% for U 0%-P, 
25.22% for U30%-P and 25.28% for U 25%-P (Table 6). 
The significantly higher protein concentration in the 
grasscutter meat of those fed the U%-AP diet is attributed 
to the inclusion of fish meal and soya bean meal which 
might have supplied amino acids in adequate quantities 
and proportions which were used for tissue synthesis, 
which resulted in an increased concentration of protein in 
the meat (Ranjhan, 1993). The fat content of the 
grasscutter meat was significantly higher 5.58 and 4.83% 
for grasscutters that were fed U0%-AP and U0%-P 
respectively as compared with grasscutters fed urea 
supplemented diets.  

The relatively higher fat deposition  is  attributed  to  the 
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Table 7. Benefit cost analysis. 
 

Description U0%-P U30%-P U25%-P U0%-AP 

Variable cost (Gh¢) 10.98 6.94 7.48 18.51 

Fixed cost (Gh¢) 55.1 55.1 55.1 55.1 

Cost of grasscutter (Gh¢) 20 20 20 20 

Revenue accrued (Gh¢) 56.70 56.54 55.02 61.82 

Discounted cost (Gh¢) 122 104.42 102.59 137.4 

Discounted revenue (Gh¢) 118.05 117.70 114.35 128.79 

Benefit cost ratio (Gh¢) 0.97 1.13 1.12 0.94 

 
 
 
faster growth rate as compared with grasscutters fed 
diets that contained urea. The ash content of the 
grasscutters meat followed a similar pattern to that of fat 
and protein of the meat and is attributed to the high 
phosphorus (0.96%) and calcium (1.06%) of the fish 
meal. The moisture content of the meat was higher 
(74.16%) (P<0.05) for the meat of grasscutters fed 
U25%-P diet as compared to U0%-P but not U30%-P  
and U 0%-AP. The moisture content of the meat was 
affected significantly (P<0.05) by the experimental diets. 
The moisture content of the meat ranged from 61.65% to 
74.16%. The moisture content in the meat of grasscutters 
fed diet U0%-P (61.65%) was significantly (P<0.05) lower 
than the moisture content of the meat of grasscutters fed 
diet U30%-P (74.16%) but not different from those fed 
diets U25%-P (69.33%)  and U0%-AP (63.61%). The 
higher moisture content in the meat of grasscutters fed 
diet U30%-AP (74.16%) might be attributed to an 
increase in the size of the spaces between the filaments 
of the muscles in the meat which retained a lot of 
moisture. Water occupying this space is referred to as 
free water and is held there by steric effect and reported 
that a higher pH goes with higher meat moisture content 
(Qiao et al., 2001). Therefore, the relatively higher 
moisture content in the meat of grasscutters fed diet 
U30%-P (74.16%) could be attributed to a higher pH 
(5.84) although there were no significant (P>0.05) 
differences in the pH of the meat of grasscutters fed the 
various experimental diets.  
 
 
Economics of production 
 
The variable costs which were labour for feeding animals, 
cleaning the cages, record keeping and watering, feed, 
electricity and water amounted to GH¢ 10.98, GH¢ 6.94, 
GH¢ 7.48 and GH¢ 13.51 for U0%-P, U30%-P, U25%-P 
and U0%-AP respectively per grasscutter. The fixed 
costs amounted to GH¢ 55.10 per animal in each 
treatment. The revenue was obtained by multiplying the 
final body weight of each grasscutter by the selling price 
of the grasscutter which was GH¢ 20.00 per kilogram 
body weight. The following revenue GH¢ 56.70, GH¢ 
56.54, GH¢ 55.02 and GH¢ 61.82 were obtained for 

U0%-P, U30%-P, U25%-P and U0%-AP respectively. 
Grasscutters mature and give birth to an average of two 
offspring at the end of the first year or at the beginning of 
the second year (4 month) of operation. Their offspring 
can thus be sold in the second year. Under such 
circumstances, if three grasscutters are sold, benefits 
(measured as revenue) which will be GH¢ 118.05, GH¢ 
117.70, GH¢ 114.55 and GH¢ 128.71 will be accrued in 
the second year of operation for U0%-P, U30%-P, U25%-
P, and U0%-AP respectively (Table 7). The BCR values 
were 0.97, 1.13, 1.12 and 0.94 for U0%-P, U30%-P, 
U25%-P and U0%-AP respectively for the four treatment 
lines. On the basis of the viability or the worthiness of the 
project, U30%-P, and U25%-P should be accepted since 
their values exceed the benchmark of 1.0. U0%-P and 
U0%-AP should be rejected because their values fall 
below the benchmark criteria of 1.0. 
 
 

Conclusion 
 
The results of the studies show that urea can be used in 
the grasscutters diet without any deleterious effects on 
their general performance or carcass characteristics. The 
use of urea in the grasscutters diet to replace part of the 
protein renders the production more economical and 
viable 
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Practices and constraints of pig farming in the area of N'Djamena were submitted to transversal and 
retrospective and longitudinal investigation. The study concerned a sample of 176 farmers, divided in 4 
of the 5 districts where pigs are raised in N'Djamena and 12 surrounding villages. The survey rate was 
12% in N’Djamena and 20% in the suburban area. The monitoring concerned 8 farms in the city and 7 at 

its periphery during one year. Older farmers numbers or ages averaged 43.8±±±±13.7 years were plant 
producers (52%), employees (24%), small traders, workers and artisans (11%), students and pupils (9%) 
and retired persons (4%). The constitution of herds by buying pigs was dominant in urban (85%) and 
suburban (89%) farming systems. Most of the farms (97%) had piggeries but 53% were in defective 
conditions. The alcohol residues (99%) and artisanal spent grains (67%) were the basic feeds served 
mostly 2 times a day (67%). Average litter size at farrowing, piglets born-alive and numerical 
productivity per year per sow were significantly higher (p<0.05) for breeders who used mineral (sodium 
carbonate and sodium chloride) supplementation. Theft (45%) and mortality (41%) represented the 
larger part of the 1,350 annual losses of the farms. Respiratory and digestive symptoms dominated 
(62%) in the monitored farms. These symptoms are related to the bad conditions of piggeries and 
scavenging pigs. Improvement of reproductive and numerical productivity by mineral supplementation 
appears interesting; and suggests further studies on this aspect to provide advices to producers. 
Knowledge of practices and constraints of pig farms are of great importance for the production 
improvement actions. 
 
Key words: Pig breeding, production practices, constraints, N'Djamena, Chad. 

 
 
INTRODUCTION 
 
The cities constitute centers of agropastoral productions 
whose contribution in feeding populations is undeniable 
(Moustier and De Bon, 2005). The cities represent also 
sure markets for the agricultural products of the nearby 
and distant zones  from  the  urban  centers  (Guerin  and 

Faye, 1999). Thus, the analysis of dynamic agricultural 
sector performance and face new opportunities and 
inherent constraints of proximity of the city is needed to 
better appreciate them (Broutin et al., 2005). The area of 
N'Djamena   is   the  second  pool  of  pigs’  production  in



 
 
 
 
Chad, after the southern zone (Koussou and Duteurtre, 
2002). Pig husbandry is mostly practiced in a traditional 
way. Feeding is based on the use of local artisanal by-
products, kitchen wastes, etc. Animals wander during the 
days and are kept in kept in a pen at night in the dry 
season. During the dry season, they are confined in order 
to avoid damages to cultures in rural areas and in the 
suburban villages. In urban environment, pigs are 
systematically confined at night in pigsties made of local 
materials (Mopaté and Koussou, 2003). 

At the end of 2009, N'Djamena population was 
estimated to be one million city-dwellers and it increases 
at the rate of 5.4% per year (MEP, 2009). This strong 
urbanization has consequence on the supply of animal 
food products for the city-dwellers. Indeed pigs and 
poultry constitute, as the result of their high productivity, 
the species of choice in satisfying the fast increase in 
demand of animal proteins. 

In favor of the increase demand of the external and 
internal demand of pork, a relative development of the 
production is observed in the two localities during the two 
last decades (Koussou and Duteurtre, 2002; Mopaté et 
al., 2006). In N'Djamena, the supply of about 7,000 
slaughtered pigs in 2005 comes from urban and 
suburban farms (Mopaté et al., 2006) whose production 
practices and constraints remained unknown. 

The purpose of the study therefore was to characterize 
the producers, production practices and constraints of pig 
farms in the area of N'Djamena. 
 
 
MATERIALS AND METHODS 
 
Study site 

 
The study was conducted in urban and periurban zones of 
N'Djamena, Capital of Chad. The geographic coordinates of the 
city, noted by Global Positioning System (GPS) are 12° 11' 30'' 
north latitude and 15° 04' 91'' east longitude. 
 
 
Sampling and method of data collection 

 
The transversal and retrospective survey was carried out in 4 of the 
5 districts where pigs are raised (1

st
, 3

rd
, 7

th
 and 9

th
) in N'Djamena. 

These districts were drawn randomly. It was the same 
neighborhoods surveyed: Farcha and Madjorio for the 1

st
 district, 

Sabangali for 3
rd

, Chagoua, Dembé, Abena and Atrone for the 7
th
, 

Karway and Walia for the 9
th
. The number of farmers surveyed 

corresponded to 12% of farmers in urban area. In the suburban 
area (within 100 km), 12 villages including 9 in the south and 3 in 
the northern part of N’Djamena were also randomly selected. 
Because of the smaller number of producers in the suburban sector 
compared to the urban areas, 20% of farmers were surveyed. In the 
whole, a total of 176 farmers were sampled and investigated in the 
two areas. 

Factors  searched  were  the characteristics of the breeders (age, 
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sex, activities and school levels); practices of production 
(constitution and property of the herds, housing, food, health care 
and reproduction); losses related to conduct and diseases. 

The second phase was the monitoring of 15 pig farms including 8 
inside town and 7 on the outside. In total, 287 animals including 168 
inside and 119 outside were identified individually with numbered 
ear tags. The rhythm of visits on the farms was monthly, during one 
year. According to the availability of the farm, they took place early 
in the morning before the opening of the pigsty or in the afternoon 
when all the animals are all present in order to better control their 
numbers. Data recorded during these visits concerned losses and 
their causes, sales and purchases of animals and places of 
transaction.  

As for the longitudinal and transversal survey, the explanations 
have been given to the farmers during the sensibilisation phase. 
Livestock technicians recruited for this study were trained on the 
pratical and theorical basis on techniques of approaching the 
farmers and the protocol of monitoring the farms  In addition, they 
have been constantly controlled by the person responsible for the 
study during the information collection phase with the farmers.  
 
 
Data analysis 
 
Data were treated with MS-Excel, descriptive and variation analysis 
with SPSS (2009). A simple sorting and cross-tabulation of data is 
done first. Analysis of variance was performed by ventilation 
averages over the area factor (urban, periurban) and the practice of 
mineral supplementation. The threshold signification retained on the 
differences of average was 5%. 
 
 
RESULTS 

 
Characteristics of farmers 

 
Regarding 176 surveyed farmers, 59% were in the city 
and 41% in the suburban area. Their average age was 
43.8±13.7 years and were mainly from the Sudanese 
region of Chad. Breeders were agricultural producers 
(52%), employees (24%), small traders, workers and 
artisans (11%), students and pupils (9%) and retired 
people (4%). On an academic level, 77% of urban 
farmers were schooled with 25% primary, 42% secondary 
and 10% higher levels. At the periphery, 71% were 
schooled and 41% of primary, 23% secondary and 7% 
higher level. The majority of urban farmers (75% of men 
and 87% of women) began this activity in 2000 and 16% 
in the 1990s. In suburban area, they were 56% started in 
the 2000s and 33% in the 1990s.  

 
 
Production practices  

 
Herd constitution 
 
The creation of herds by purchase was dominant in urban 
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Table 1. Average number of pigs in pig farms according to modes of constitution of the herd in 
N’Djamena area (Chad). 
 

Constitution mode  Urban area Periurban area 

Heritage 15.1±14.3 (n = 7)
a
 6.3±5.5 (n = 3)

b
 

Gift  2.4±1.7 (n = 8)
a
 1.4±0.5 (n = 5)

a
 

Purchase  2.2±1.7 (n = 88)
a
 1.9±1.0 (n = 65)

a
 

Total  3.1±2.4 (n = 103)
a
 2.0±1.8 (n = 73)

b
 

 

n = number of pig farms;
 ab 

Means along the same line followed by different superscript differ (P<0.05). 
 
 
 

Table 2. Types of food distributed in pig farms of N’Djamena area (Chad). 
 

Distribution  
Artisanal 

alcohol residues 
Artisanal spent 

grains 
Cereal 
brans 

Kitchen waste 
and peelings 

Forage 

Yes  174 (99%) 117 (67%) 73 (41%) 13 (7%) 6 (3%) 

Not  2 (1%) 59 (33%) 103 (59%) 163 (93%) 170 (97%) 

Total  176 (100%) 176 (100%) 176 (100%) 176 (100%) 176 (100%) 
 
 
 

farming (85%) and those in suburban (89%). The gift was 
by 8% and heritage by 7% in city against 7 and 4% 
respectively in the periphery. The average herd size at 

the start of the breeding was 3.1±2.4 pigs in the city and 

2.0±1.8 in the periphery (P<0.05). When the constitution 
is based on the heritage, the different between the city 
and its periphery was significant (P<0.05) (Table 1). 

From 469 pigs identified by the creation of farms, 68% 
were in urban areas (UA) and 32% in periurban areas 
(PA). By sex, 28% males and 72% females in UA against 
24% males and 74% females in PA. The average age of 

males was 6.0±0.22 months in the city and 7.14±0.14 
months at the periphery. For females, that average age 

was 7.32±0.43 months in UA and 6.5±0.33 months in PA. 
Average spending in the purchase of two pigs in the 
creation of flocks were 16,840 FCFA

1
 in the city and 

14,460 FCFA in the periphery. 
Individual property of the pig herd was dominant (74%) 

against 26% collective. All farms were mixed (breeders 
and fatteners). 

The presence of other animals in the household was 
especially noted in the periphery and concerned 85% of 
81 cattle, 56% of 153 sheep, 75% of 481 goats and 61% 
of 1,191 poultries. 
 
 
Housing 
 
Piggeries were the boxes with banco walls and roof 
(BBWR) 76% or with banco walls and straw roof 
(BBWSR: 11%) or with banco walls and metal sheet roof 
(BBWMSR: 10%) or similar to simple parking areas (3%). 
The BBWR were more numerous in the periphery (15/20) 

                                                             
1

 1 $USD = 500 FCFA 

contrary to BBWMSR (13/18) in urban areas. More than 
half of the piggeries (55%) had their floors, roofs and 
walls in bad state. This defective state was less important 
in the city where the BBWR are in majority (82/133) and 
are in good condition in 47% of the cases. Piggeries were 
more implanted inside concessions (65%) than on the 
outside. They were cleaned one time per week (67%); or 
one time per month (18%) or not at all (15%). 
 
 
Food 
 
Basic foods were alcohol residues and artisanal spent 
grains (Table 2) from the indigenous alcohol preparation 
called locally “Argui” and of local beer “Bili-Bili”.These 
foods were mainly distributed twice daily (67%), three 
times (18%) or once (15%). They were bought by farmers 
(85%) so as much in town than at the periphery, 
produced by themselves (7.5%) or collected (7.5%). The 
average monthly cost of purchasing food were 
significantly higher (P<0.001) in town (8,835 FCFA) than 
at the periphery (5,080 FCFA). The mineral 
supplementation practiced in 63% of farms was more 
marked in the city than at the periphery. It was based on 
sodium carbonate (Na2CO3) (50%), sodium chloride 
(NaCl) (19%) or both (31%). The average expenditures 
for the purchase of these minerals were higher (P<0.001) 
in the city (2,450 FCFA) than at the periphery (1,350 F). 
More than half (56%) of farmers have practiced 
supplementation with by-products and minerals. It 
appears that those who used the minerals have higher 
average herd size (P<0.05) than those who have less. 
Mean litter size at farrowing by sow and per year were 
also higher (P<0.05) in the first breeders group than in 
 the second. It was the same for piglets born alive in the two  
groups  of   farmers   (P<0.05).  However, numerical 
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Table 3. Variation of reproduction parameters according to the practice of mineral supplementation 
in pig farms of N’Djamena area (Chad). 
 

Parameter  
Mineral complementation 

Yes No 

Average herd size  21.8±16.8
a
 14.9±4.8

b
 

Litter size at farrowing /year  16.6±4.9
a
 14.8±4.8

b
 

Litter size at born-alive /year  15.3±4.5
a
 13.5±4.6

b
 

Numerical productivity/year  13.5±4.6
a
 13.4±4.8

b
 

 
ab 

Means along the same line followed by different superscript differ (P<0.05). 
 
 
 

 
 
Figure 1. Causes of losses of the pigs (%) in the farms of N’Djamena area 
(Chad). 

 
 
 
productivity by sow per year did not significantly varied in 
both groups (Table 3). 

Activities of collecting (95%), distributing (98%) and 
food watering (98%) of pigs were performed alternately 
by members of the family. Employees (5%) were mostly 
used in the collection of food. The food was served in 
piggeries (80%). The feeding and watering dishes were 
mostly (88%) composed of half metal drum (50%) varied 
basins (29%) cement constructions (9%) or recycled 
materials which were wheels and vehicle used tires 
(12%). 
 
 
Health care and reproduction 
 
The majority of farmers (61%) had used decided to treat 
sick pigs against 13% who used slaughtering, 6% 
practiced isolation and 20% were undecided. They used 
the most modern care than the traditional one. The 
treatments concerned mainly injections (60%), deworming 
(31%) or both (9%). The products used were from 
veterinary clinics, pharmacies and veterinary posts 
(46%), from market (36%) or from medicinal plants 
(18%). In 51% of farms, pregnant sows were isolated 
from the herd before parturition, 28% after parturition and 
21% paid no attention to these females. The average 
numerical productivity per year according to these 
practices did not show significant differences. 

Production constraints 
 
For 1,350 losses of heads in mortality in 81% of farms in 
one year, 71% were in 85% of urban farms and 29% in 
74% of farms in suburban area. These losses 
represented overall 39.8% of the pigs’ population. They 
were higher in urban farmers (P<0.05) (11 pigs) than 
those in the suburban area (7 heads). Theft and mortality 
due to diseases represented the two main causes of pig 
losses in the farms (Figure 1). 

For 113 farmers (64%) who have pathological 
problems, 65 were in the city and 48 at the periphery. 
Respiratory symptoms (cough for dyspnea) and 
gastrointestinal (diarrhea, vomiting, intoxication, 
parasitosis) dominated in 62% of herds tracking followed 
by skin diseases, edemas and wounds (18%), weight 
loss (13%) and foot diseases (7%). Respiratory and 
gastrointestinal symptoms were more marked in 
peripheral farms (Figure 2). 

In monitored farms, 211 pigs were removed including 
47% in urban and 53% in the periphery. Males were 59% 
and females 41%. More than half of the exits of the farms 
(52%) took place in the dry season and 48% during the 
rainy season. The exits caused by mortality with all 
confused causes have been more significant in the zone 
(52%). Mortality was higher in peripheral areas (74%) 
than in urban (26%). Deaths by diseases (mainly 
pneumonia) constituted 37%, accidents 32% and slaughter 
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Figure 2. Symptoms of the diseases related by pig farmers in 

N’Djamena area. 
 
 
 
Table 4. Number and average age of pigs having left the monitored 

farms according to causes in N’Djamena area, Chad. 
 

Cause  Number Percentage Age average 

Mortality  110 52 5.7±4.6 

Sale  64 30 17.1±6.5 

Theft 32 15 8.7±2.0 

Gift  05 03 8.0±4.8 

Total  211 100 10.0±7.2 
 
 
 

all causes 31%. Mean age by cause of exit showed that 
mortality was concentrated in young animals from 5 to 6 
months, thefts and gifts of animals from 8 to 9 months 
and selling of older pigs (Table 4). These mean ages 
were significantly different (P<0.05). 

The majority of pigs (24/34) were slaughtered at the 
periphery for damage to crops and only 10 out of 34 for 
receptions, ceremonies and sacrifices, including 6 in the 
city. The majority of thefts (69%) and sales (70%) took 
place in the city. However, accidents were higher (66%) 
in peripheral areas than in the city (34%). Apart from the 
farrowing, the other entries concerned only the purchase 
of 6 pigs including 4 female of about 8 months. For all 
breeders, sales and purchases of alive pigs took place on 
the farm. There is no special market of pigs in N'Djamena 
area. 
 
 
DISCUSSION 
 
The study allowed to characterize farmers, production 
practices and to identify constraints of pig farms in the 
area of N’Djamena. The proportion of farm producers and 
employees in our area was close to that observed in 
Basse-Casamance in Senegal, respectively 52.6 and 
22.8%. However, retirees are three times higher in this 
region. Persons exercising small trades, pupils and 
students have not  been  reported  in  Basse-Casamance 

 
 
 
 
(Niang, 1997). The majority of educated breeders is an 
asset for a development program. Technical topics to 
diffuse will be better assimilated by these producers. In 
southern Chad (Mopaté and Koussou, 2003) and in 
northern Cameroon (N’joya et al., 1996), 56% of farmers 
were educated. The proportion of educated producers will 
develop in the future because young people in school 
failure situation will practice more and more agricultural 
activities. However, the lack of management structure in 
pig production in the area of N’Djamena does not argue 
for its rational development. This situation is also 
reported on pig farms of Cameroon (Ndébi et al., 2009). 

Regarding production practices, the proportion of 
farmers who buy pigs constitute herds for themselves 
was more than that observed in Basse-Casamance in 
Senegal with 60% (Missohou et al., 2001). This situation 
is characteristic for the relatively speculative suburban 
agricultural production (Moustier and De Bon, 2005). In 
rural areas of southern Chad, the constitution of pig farms 
remains dominated by donations, heritage, and especially 
the "fosterlings

2
" (Mopaté and Koussou, 2003). Fosterling 

of pigs is also a practice of dominant constituting of herd 
under village conditions in Basse-Casamance (Missohou 
et al., 2001). The closer social links in villages and the 
lack of financial resources contribute to the maintenance 
of this practice. 

Farmers’ preference for females with an average age of 
6.5 months in suburban area and 7 months in urban area 
is a strategic approach to have females ready to enter 
reproductive phase. Indeed, the average age at first 
pregnancy in the surveyed area is 7 months (Mopaté et 
al., 2011). In Basse-Casamance, it is the just weaned 
pairs of piglets (5 months) which are bought for the 
constitution of the herds. The prices are lower (5,000 
FCFA) for the local race and twice more for that improved 
(Missohou et al., 2001). In the Groundnut Basin of 
Senegal (Buldgen et al., 1994), well-differentiated farms 
are observed: piglet production (48%), feedlot (20%) and 
mixed (32%). This is also the case in Vietnam, where 
86% are feedlot 10%, piglet production and 4% boar 
production (Froelich, 1991). However, 93% of pig farms 
in Basse-Casamance, Senegal (Missohou et al., 2001), 
75% in Cameroon (Ndébi et al., 2009) and almost all of 
our area farms were mixed (piglet production and 
feedlot). This practice is characteristic of a still traditional 
production, marked by the absence of allotment of 
animals and specialized workshops of production. 

Our results show that farmers who have piggeries 
seems to have increased compared to the observations 
made by Sana in 1997 (87%) conducted 10 years ago in 
a concentration area that includes N’Djamena. This 
evolution is specific to livestock production in urban and 
periurban environments to ensure relative protection of 
animals. The use of unconventional feed resources in 
traditional pig breeding is a current practice in N’Djamena  

                                                             
2 Form of mutual aid consisting in giving a female to a friend or a relative and 

sharing with him the products of the births. 



 
 
 
 
area. This practice is also observed in other Sub-Saharan 
Africa countries to lower the production costs (Ikani et al., 
2001; Lekule et al., 2003; Mashatise et al., 2005; 
Chiduwa et al., 2008; Olasunkanmi, 2008; Ndébi et al., 
2009; Kagira et al., 2010; Orbert et al., 2013; 
Kiendrébeogo et al., 2014). The frequency of feed 
distributions twice a day in the majority of the pig farms 
seems acceptable. But the amounts served and the 
nutritional values of different by-products used would 
have to be known for a better and efficient utilisation of 
the available feed resources (Lumu et al., 2013). The use 
of minerals (sodium carbonate and/or sodium chloride) in 
the diet should be reported by farmers, as a desire to 
neutralize the acidity of residual alcohol remaining in the 
ration fed to pigs. The residues from indigenous alcohol 
making is often used in the pig feeding and become acid 
after 24 to 48 h during conservation. Minerals are also 
the subject of treatment of pigs carrying cysticercus 
kysts. On pig farms of villages in southern Chad, urban 
and periurban farms of the cities of Pala (Chad), Garoua 
(Cameroon) and Bangui (Central Africa Republic), the 
mixture of these minerals in feeds is a common practice 
(Mopaté and Koussou, 2003; Mopaté et al., 2010). The 
use of these minerals in pig feed including sodium 
chloride is recommended because of their deficiency in 
cereals (Gaudré and Quiniou, 2009). These minerals 
seem to affect litter size at farrowing and the number 
piglets born alive that was higher among farmers who 
use them. But similar practices on farms and bad 
behavior have not allowed these farmers to keep this 
advantage. Indeed, the annual numerical productivity of 
the two groups showed no significant differences. These 
facts suggest further studies with a larger sample size on 
this aspect, to provide advice to farmers in order to 
increase productivity of their farms. In general, the 
practices of herd constitution by purchasing at the 
creation of farms, of housing by use of unsustainable 
materials and using local food by-products were also 
observed in Nigeria (Ajala et al., 2007; Ironkwe et al., 
2008), Kenya (Mutua et al., 2011) and Burkina Faso 
(Kiendrébeogo et al., 2014). However, complementation 
of pigs with minerals (sodium chloride and sodium 
carbonate) observed in this study not noted in these 
countries. The liquid nature of the alcohol residues with a 
high proportion of water leads the fact that some farmers 
do not give water to their animals. In urban and rural pig 
farming in Senegal, the basic diet composed of kitchen 
waste mixed with 4 L of water distributed regularly 
(Buldgen et al., 1994). In Busia District (kenya), rural 
farmers provide pigs with water separately from the feeds 
(Mutua et al., 2012). This lack of watering is held 
responsible for losses of young piglets, according to this 
source. In Cambodia, the unbalanced rations, the early 
sale and bad transport conditions are incriminated in the 
high mortality rate (30-40%) of piglets after weaning, 
significantly constraining the development of this 
production (Sevin, 1994). 

The   analysis   of   production  constraints  reveals  mostly 

Youssouf et al.         201 
 
 
 
losses related to control (theft, slaughter for damage, 
traffic accidents and seizures) and diseases. These 
losses are the constraints to which most breeders of the 
urban, periurban and rural areas are confronted (N’joya 
et al., 1996; Youssao et al., 2008; Ndebi et al., 2009; 
Mopaté et al., 2010). Moreover, bad practices and lack of 
access to adequate framing structures were identified as 
constraints in pig production (Obonyo et al., 2013). 
Nevertheless, it should be noted that in addition to 
pathological problems to which farmers have refered to 
the African porcine pest represented as permanent major 
constraints of pig production in many  African countries 
(Penrith, 2013; Penrith and Vosloo, 2009; Penrith et al., 
2013). In Chad, this disease has appeared recently (Ban-
bo et al., 2012). The availability of pigs ready for market 
could be improved by reduction of important losses 
caused by thefts and mortalities. Observations on rustic 
local races in France show that a good control improves 
productivity of farms (Lebroue et al., 2000). For pigs of 
the local breed of Benin, improvement of feed and health 
monitoring increase significantly litter size from 5.33 to 
8.8 piglets (Koutinhouin et al., 2009). The increase in 
food transformation and consumption of pork in towns 
(Mopaté et al., 2006) would be responsible for the 
increase number of theft cases. The stolen pigs are most 
often sold to transformers who slaughter them 
immediately so that owners can not recognize them by 
specific marks made on the ears. For pathologies, bad 
conditions of more than half piggeries and the diurnal free 
range pigs have probably affected the pig health with 
dominant respiratory and digestive symptoms in most 
farms. 
 
 

Conclusion  
 

Knowledge of practices and constraints of pig farming 
provide a better understanding of pig production in 
N'Djamena and its suburban area. This is of great 
importance for the orientation of support actions to 
producers by development agencies. Breeders have a 
school level of education allowing the diffusion of the 
technical topics. The axes of intervention will be 
controlled of constraints related to livestock management 
and diseases which affect pigs. Improvement of litter size 
at farrowing by supplementation with sodium carbonate 
and sodium chloride observed in this study appears 
interesting. It suggests further studies on this aspect to 
provide advices to producers. 
 
 

Conflict of Interest 
 

The authors have not declared any conflict of interest. 
 
 

REFERENCES  
 
Ajala MK, Adesehinwa AOK, Mohammed AK (2007). Characteristics of 

Smallholder pig production in Southern Kaduna Area of Kaduna 
State, Nigeria. Ame-Euras J. Agri. Environ. Sci. 2(2):182-188. 



202         Int. J. Livest. Prod. 
 
 
 
Ban-bo BA, Idriss OA, Squarzoni CD (2012). Contrôle de la Peste 

Porcine Africaine (PPA) dans les élevages porcins traditionnels au 
Tchad. J. Anim. Plant Sci. 15(3): 2261-2266 

Buldgen A, Piraux M, Dieng A, Schmit G, Compère R (1994). Les 
élevages de porcs traditionnels du Bassin Arachidier sénégalais. 
Revue Mondiale de Zootechnie (RMZ), 80/81(3-4): 63-70  

Broutin C, Floquet A, Seck P, Tossou R, Edjah H (2005). Agriculture et 
élevage face aux contraintes et opportunités de l’expansion urbaine : 
Exploration autour des villes de Thiès et Mboro au Sénégal, 
d’Abomey-Bohicon et Parakou au Bénin. Communication à l’atelier 
international « Agricultures Urbaines et Développement en Afrique 
Centrale et de l’Ouest », Yaoundé, Cameroun, 30/10 au 03/11/2005, 
15 p. http://www.ecocite.org/telechargement-fichiers/rapports/Broutin-
Agriculture-Yaounde.pdf. Accessed 06/11/2006  

Chiduwa G, Chimonya M, Halimani, TE, Chisambara SR, Dzama K 
(2008). Herd dynamics and contribution of indigenous pigs to the 
livelihood of rural farmers in a semi-arid area in Zimbawe. Trop. 
Anim. Health Prod. 40(2):125-136. 
http://link.springer.com/article/10.1007/s11250-007-9071-8. Accessed 
22/02/2009  

Froelich V (1991). Essai d’analyse des systèmes d’élevage porcin. 
District de Nam Thanh – Delta du Fleuve Rouge. Montpellier, 
CNEARC. Mémoire de fin d’étude. P. 95. 

Gaudré D, Quiniou N (2009). What mineral and vitamin levels to 
recommend in swine diets? R. Bras. Zootec. 38:190-200. (Supl. 
especial). 
http://www.scielo.br/scielo.php?script=sci_issuetoc&pid=1516-
359820090013&lng=pt&nrm=iso. Accessed 08/10/2012. 

Guerin H, Faye B (1999). Spécificité de la problématique périurbaine 
pour les systèmes d’élevage. In : Moustier, Mbaye, De Bon, Guérin et 

Pages (éditeurs scientifiques), Agriculture périurbaine en Afrique 
subsaharienne. Actes de l’atelier, 20 - 24 avril 1998, Montpellier, 
France, Cirad, Coraf, pp. 43 -49.  

Ikani EL, Dafwang II, Adesehinwa AOK (2001). Socio economic 
characteristics of pig and poultry farmers and source of feeds for 
poultry and pig farmers in Nigeria. Proc. 26

th
 Ann. Conf. Nig. Soc. 

Anim. Prod. 26: 250-253 
Ironkwe MO, Amefule KU (2008). Appraisal of indigenous pig 

production and management practices in Rivers State, Nigeria. J. 
Agric. Soc. Res. 8(1):1-7. 

Kagira JM, Kanyari PW, Maingi N, Githigia SM, Ng’ang’a JC, Karuga 
JW (2010). Characteristics of the small holder free-range pig 
production system in Western Kenya, Trop. Anim. Health Prod. 42(5): 
865-873. http://link.springer.com/article/10.1007/s11250-009-9500-y. 
Accessed 08/10/2012  

Kiendrébeogo T, Mopaté LY, Kaboré-Zoungrana C-Y (2014). The 
typology of the pig breeding in Burkina Faso: cases of the towns of 
Bobo-Dioulasso and Gaoua in Soudanian area; Kaya and Dori in 
Sahelian area. Int. J. Agric. Agric. Res. 4(5):119-136. 
http://innspub.net/volume-4-number-5-may-2014-2/. Accessed 
18/05/2014.  

Koutinhouin GB, Youssao AKI, Toleba SS, Kpodekon TM, Ahounou GS, 
Bonou AG, Bessanvi J (2009). Effet du mode d’élevage sur la 
prolificité des truies de race locale du Bénin et la viabilité de leurs 
porcelets, de la naissance au sevrage. Int. J. Biol. Chem. Sci. 3(4). 
819-829. http://dx.doi.org/10.4314/ijbcs.v3i4.47188 Accessed 
11/10/2013.  

Koussou MO, Duteurtre G (2002). Les facteurs de compétitivité de la 
filière porcine dans le bassin du Logone. Communication présentée 
au colloque « Systèmes agro-alimentaires localisés –Syal», 
Montpellier, Cirad, octobre 2002, 13 p. 
http://pigtrop.cirad.fr/fr/vie_scientifique/economie_Logone.htm, 
Accessed 10/09/2007.   

Labroue F, Guillouet P, Marsac H, Boisseau C, Luquet M, Arrayet J, 
Martinat-Botte F, Terqui M (2000). Etude des performances de 
reproduction de 5 races locales françaises. Journées Rech. Porcine 
(JRP) en France, 32:413-418. 

Lekule P, Kyvsgaard CN (2003). Improving pig husbandry in tropical 
resource-poor communities and its potential to reduce risk of porcine 
cysticer. Acta. Trop. 87(1):111-117. 
http://www.sciencedirect.com/science/journal/0001706X/87/1. 
Accessed 04/10/2013.  

 
 
 
 
Lumu R, Bakyusa Katongole C, Nambi-Kasozi J, Bareeba F, 

Magdalena Presto, Ivarsson E, Erik Lindberg J (2013). Indigenous 
knowledge on the nutritional quality of urban and peri-urban livestock 
feed resources in Kampala, Uganda. Trop. Anim. Health Prod. 
45(7):1571-1578, http://link.springer.com/article/10.1007/s11250-013-
0401-8 Accessed 09/10/2013  

Mashatise E, Hamudikuwanda H, Dzama K, Chimonyo M, Kanengoni A 
(2005). Socio-economic roles, traditional management systems and 
reproductive patterns of Mukota pigs in semi-arid north-eastern 
Zimbabwe. Bunda J. Agric. Environ. Sci. Technol. 3:97-105. 

MEP (Ministère de l’Economie et du Plan), (2009). Deuxième 
recensement général de la population et de l’habitat (RGPH2). 
Institut national de la Statistique, des Etudes Economiques et 
Démographiques, P. 88. 

Missohou A, Niang M, Foucher H, Dieye PN (2001). Les systèmes 
d’élevage porcin en Basse Casamance (Sénégal). Cahiers 
Agricultures 10(6):405-408. http://www.jle.com/fr/revues/agr/e-
docs/les_systemes_d_elevage_porcin_en_basse_casamance_seneg
al__60183/article.phtml?tab=texte.  

Mopaté LY, Koussou MO (2003). L’élevage porcin, un élevage ignore 
mais pourtant bien implanté dans les agro-sysèmes ruraux et 
périurbains du Tchad. In: (Jamin J. Y., Seyni Boukar L. et Floret C. 
éd. CD-ROM), Actes du colloque « Savanes africaines : des espaces 
en mutations, des acteurs face à des nouveaux défis », Garoua, 
Cameroun, 27 – 31 /05/2002, 9 p. 

Mopaté LY, Koussou MO, Kaboré-Zoungrana C-Y, Gouro A (2006). 
Commerce et consommation de la viande porcine dans la zone de 
N’Djaména (Tchad). Revue Sénégalaise de Recherches Agricoles et 
Agroalimentaires (RSRAA) 1(2):39-48. 

Mopaté LY, Koussou MO, Nguertoum EA, Ngo Tama AC, Lakoueténé 
T, Awa DN, Mal Mal HE (2010). Caractéristiques et performances 
des élevages porcins urbains et périurbains des savanes d’Afrique 
centrale: cas des villes de Garoua, Pala et Bangui. In L. SEINY-

BOUKAR, P. BOUMARD (éditeurs scientifiques), 2010. Actes du 
colloque International, intitulé «Savanes africaines en développement 
: innover pour durer», 20-23 avril 2009, Garoua, Cameroun. 
PRASAC, N'Djaména, Tchad; CIRAD, Montpellier, France, 
http://hal.cirad.fr/cirad-00472029/fr/ Accessed 13/12/2010 

Mopaté LY, Kaboré-Zoungrana C-Y, Facho B (2011). Structure des 
troupeaux et performances des élevages porcins de la zone de 
N’Djaména au Tchad. Int. J. Biol. Chem. Sci. 5(1):321-330. 
http://dx.doi.org/10.4314/ijbcs.v5i1.68108. Accessed 07/08/2011 

Moustier P, De Bon H (2005). Fonction d’alimentation et 
multifonctionnalité des agricultures périurbaines des villes du Sud. In: 
Les cahiers de la multifonctionnalité, N° 8, l’agriculture périurbaine, 
Coordination André Fleury, pp. 9-17.  

Mutua FK, Dewey CE, Arimi SM, Ogara WO, Githigia SM, Levy M, 
Schelling E (2011). Indigenous pig management practices in rural 
villages of Western Kenya. Livest. Res. Rural Dev. 23(144):1-15. 
http://www.lrrd.org/lrrd23/7/mutu23144.htm. Accessed 22/10/2014 

Mutua FK, Dewey C, Arimi S, Ogara W, Levy M, Schelling E (2012). A 
description of local pig feeding systems in village smallholder farms 
of Western Kenya. Trop. Anim. Health Prod. 44(6):1157-1162. 
http://link.springer.com/article/10.1007/s11250-011-0052-6 Accessed 
13/07/2014  

Niang M (1997). Les systèmes d’élevage porcins en Basse 
Casamance: cas du département de Ziguinchor (Sénégal). Mémoires 
d’étude : Prod. Anim. (ESAT-CNEARC) 56 p + annexes.  

Ndébi N, Kamajou J, Ongla J (2009). Analyse des contraintes au 
développement de la production porcine au Cameroun. Tropicultura, 
27(2):70-76. http://www.tropicultura.org/eng/content/v27n2.html. 
Accessed 11/09/2010 

N’joya A, Awa ND, Moussa C, Ngo Tama AC, Cardinale E, Ebangi I, 
N’gangué JM (1996). L’élevage porcin au Nord du Cameroun: 
Situation actuelles et possibilités d’amélioration. Rapport Techniques, 
Institut de Recherche Agricole pour le Développement (IRAD), 
Station de Garoua (Cameroun), 50 p. + annexes.  

Obonyo FO, Maingi N, Githigia SM, Ng’ang’a CJ (2013). Farming 
practices and risk factors for transmission of helminths of free range 
pigs in Homabay District, Kenya. Livest. Res. Rural Dev. 25(36). 
Retrieved August 21, 2014, from 
http://www.lrrd.org/lrrd25/3/bon25036.htm  



 
 
 
 
Olasunkanmi MB (2008). Technical efficiency in pig production in Ogun 

State, Nigeria. Res. J. Anim. Sci. 2(3):78-82. 
http://www.medwelljournals.com/archivedetails.php?jid=1993-
5269&issueno=10  Accessed 13/07/2014  

Orbert CC, Tinyiko EH, Chimonyo M, Dzama K, Bhebhe E (2013). 
Seasonal changes in body condition scores of pigs and chemical 
composition of pig feed resources in a semi-arid smallholder farming 
area of Zimbabwe. Afr. J. Pig Farm. 1(4):42-47. 
http://internationalscholarsjournals.org/journal/ajpf/articles. Accessed 
13/07/2014.   

Penrith M-L, Vosloo W (2009). Review of African swine fever: 
Transmission, spread and control. J. S. Afr. Vet. Assoc. 80(2):58-62. 

Penrith M-L (2013). ‘History of “swine fever” in Southern Africa’. J. S. 
Afr. Vet. Assoc. 84(1): 1106-???  

Penrith M-L, Vosloo W, Jori F, Bastos AD (2013). African swine fever 
virus eradication in Africa.’ Virus Res. 173(1):228–246. 
http://dx.doi.org/10.1016/j. virusres.2012.10.011, PMid:23142552. 
Accessed 19/10/2014. 

Sana SD (1997). Enquête sur l’élevage porcin dans la zone 
d’intervention du Volet Animaux Villageois (V.A.V). Rapport 
d’enquête. Direction de l’élevage et des ressources animales (Déra), 
Projet appui au développement de l'économie Rurale (Ader), Volet 
animaux villageois (Vav), P. 35. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Youssouf et al.         203 
 
 
 
Sevin JL (1994). Situation de l'élevage naisseur porcin dans le district 

Bati de la province Takéo au Cambodge. Mémoire de stage. DESS 
Productions animales en régions chaudes. Année universitaire 1993-
1994, Cirad-emvt / ENVA, Maisons-Alfort (FRA) / INAPG, Paris 
(FRA) / Muséum National d'Histoire Naturelle, Paris (FRA), Maisons-
Alfort, France, 106 p. + annexes.  

SPSS (2009). Statistical Package for Social Sciences. Version 17.0, 
SPSS Incorporated, Illinois, USA. 

Youssao AKI, Koutinhouin GB, Kpodekon TM, Bonou AG, Adjakpa A, 
Dotcho CDG, Atodjinou FTR (2008). Production porcine et 
ressources génétiques locales en zone périurbaine de Cotonou et 
d’Abomey-Calavi au Bénin. Revue Élev. Méd. vét. Pays trop., 61(3-
4):235-243. http://remvt.cirad.fr/revue/notice_fr.php?dk=556190 
Accessed 03/06/2009 



International Journal of 

Livestock Production

Related Journals Published by Academic Journals
■ Journal of Plant Breeding and Crop Science
■ African Journal of Agricultural Research
■ Journal of Horticulture and Forestry
■ International Journal of Livestock Production
■ International Journal of Fisheries and Aquaculture

■ Journal of Cereals and Oilseeds
■ Journal of Soil Science and Environmental Management
■ Journal of Stored Products and Postharvest Research

 


	IJLP- Front Cover
	1. Buasilenu et al
	2. Youssouf et al
	IJLP- Back cover

