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ABSTRACT

In Benin, there is no assessment related to the body composition of native bovine breeds in spite of the requirements of
butchers and consumers. This study aimed at evaluating Benin indigenous cattle carcass characteristics raised on pasture
and slaughtered in the abattoir of Cotonou-Porto-Novo at 5 years old. Carcass characteristics, carcass conformation,
carcass degree of fat cover and rib segment composition were collected on 40 Lagunaire, 71 Borgou and 110 Zebu
Fulani bulls. The carcass traits of the Zebu bulls were significantly higher than those of the Borgou bulls (P<0.001) while
the lowest performance was obtained in Lagunaire bulls (P<0.001). Heavier carcass, a higher dressing percentage and
empty dressing percentage were recorded in bulls slaughtered in the rainy season than those in the dry season (P<0.05).
Zebu Fulani carcasses were characterized by their higher dressing percentage, an important rib muscle thickness, a low
fat cover and a weak carcass fat percentage while Borgou carcasses were characterized by a high carcass fat percentage
and a good carcass conformation. However, Lagunaire carcasses were characterized by a low fat cover and a weak
carcass fat percentage, a poor carcass conformation and a high proportion of bone.
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INTRODUCTION

In Benin, the national meat production in 2011
was 61,646 tons of carcass weight equivalent and beef
was the most important (56.75%), followed by chickens
(18.94%), sheep and goats (7.46%), pork (7.46%) and
finally, rabbits and grasscutter (4.05%) (CountryStat,
2012). The beef production is mainly provided by the
national cattle composed of a genetic diversity of breeds
including the Lagunaire, the Somba, the Borgou and the
Zebu cattle, primarily, the Zebu Fulani, the White Fulani
and the Red M’Bororo. Benin horned cattle population
was estimated at 2,058,000 heads in 2011, including 51%
of Borgou breed, 26% of Zebu cattle, 5% of Lagunaire
and 3% of Somba breeds, the remainder being constituted
by crossbred obtained from various crossings (DE, 2011).
Borgou and Zebu Fulani breeds are the most slaughtered
in Benin’s main slaughterhouses while Lagunaire breed is
more slaughtered in the butcheries of Southern Benin,
especially during of ceremonies. The Somba breed,
however, is threatened with extinction and localized in
Boukoumbé area in the Northeast of Benin (Moazami-
Goudarzi et al., 2001). In Benin, development projects
focused their activities on the control of major diseases,
fodder availability and concentrate feed (Djenontin et al.,
2009, Zoffoun et al., 2011a), the creation of waterholes
(dams), transhumance management, veterinary

prophylaxis and animal genetic improvement (Koudandé
et al., 2008, MAEP, 2011). At the same time, much
research was carried out on disease control, including tick
eradication and tick-borne diseases (Farougou et al.,
2006a, Farougou et al., 2007, Zoffoun et al., 2011b,
Farougou et al., 2012), bovine tuberculosis (Farougou et
al., 2006b), foot and mouth disease (Houndjê et al.,
2010), bovine trypanosomiasis (Doko Allou et al., 2010),
and bovine brucellosis (Koutinhouin et al., 2003).

Much research was also carried out in order to
improve the reproduction and the production performance
of Benin’s native cattle (Youssao et al., 2007, Koudandé
et al., 2008, Youssao et al., 2009, Koutinhouin et al.,
2009, Koutinhouin et al., 2010). The results of these
research and development actions have boosted the
national horned cattle population to 1,540,647 heads in
2000. The increase in the cattle population did not reduce
their sale price. For example, in 1993, Borgou cows were
sold at 35,000 F CFA, the bulls at 50,000 F CFA and the
steers at 20,000 F CFA in Northern Benin (Dehoux et
Housounvê, 1993). Currently, the Borgou bull is sold
between 201,667 and 285,798 F CFA and the cow
between 125,416 and 197,955 F CFA in the same area
(Youssao et al., 2012).

If breeders take advantage of this system, the
other actors of the meat sector, including butchers and
consumers would not be favored. Thus, in Benin the meat
sector must be organized because slaughtered animals are
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sold on the basis of visual assessments of body
conformation which are subjective, and slaughter animals
are not weighed before selling. Moreover, at slaughter,
price per kilogram of meat varies from area to area and is
not related to the carcass quality, the carcass cuts value,
the meat quality, etc. For example, there is no difference
in price between a culled cow carcass and that of a young
fattened steer just as viscera and Longissimus dorsi
muscle do not differ in terms of price. These practices
don’t favor butchers and consumers because many
variable factors could affect the body composition of
slaughtered animals. For example, carcass composition
and quality are influenced by several factors such as the
breed, the weight at slaughter, the average daily gain
during the fattening period, the slaughter season, the
carcass conformation and the level of fat cover (Renand
et al., 2002, Cartier and Moevi, 2007). In Benin, there is
no assessment related to the body composition of native
bovine breeds in spite of a demand from butchers and
consumers. Therefore, this study aimed at providing data
on the carcass characteristics of Benin indigenous horned
cattle (Lagunaire, Borgou and Zebu Fulani) raised on
natural pasture. The specific objectives were to: a)
evaluate the bull carcass characteristics according to the
breed and the slaughter season; (b) evaluate their
conformation and their degree of fat cover by using the
international standards; (c) establish the relationship
between the carcass characteristics of each breed and all
breeds combined.

MATERIALS AND METHODS

Areas of study: The slaughterhouse of Cotonou-Porto-
Novo is located in Akpakpa (Commune of Cotonou) and
covers 3.5 ha (between latitude 6°21' North and longitude
2°25' East). Slaughtering begins at 4:00 am and ends at
12:00 pm. The average number of cattle slaughtered is
about 50 heads per day. The animals slaughtered in the
slaughterhouse of Cotonou-Porto-Novo come from
Alibori and Borgou Departments for Zebu Fulani and
Borgou breeds. Lagunaire are rarely slaughtered in the
abattoir of Cotonou-Porto-Novo. Those, which have been
slaughtered for this survey, came from the Department of
Zou.

The Alibori Department is located in the
extreme north of Benin between 10°49' and 11.86°0'
North latitude and 2°25' and 3°41' East longitude. It has
26242 km² with Sudano-Sahelian climate and vegetation
types. The rainy season extends from May to September
and the dry season, from November to April. The mean
yearly rainfall varies between 700 and 1000 mm (Adam
and Boko, 1993).

The Department of Borgou is located to the
northeast of Benin between latitude 8°52' and 10°25'
North and longitude 2°36' and 3°41' East and covers
25,856 km². This Department has a Sudanese type

climate characterized by one dry season (November to
May) and one rainy season (June to October) with a
yearly rainfall varying from 900 to 1200 mm (Adam and
Boko, 1993). As in the Department of Alibori, the
harmattan blows from December to February.

The Department of Zou is located in the center
of Benin and covers 5,243 km². The climate is of sub-
equatorial type characterized by two rainy seasons: the
great, from April to July, and the small, from September
to November. These two seasons are slipped in between
dry seasons. The average rainfall is about 1200 mm per
year (Adam and Boko, 1993). Slaughtered animals come
from this Department between latitude 6.65°26' and 7°10'
North and longitude 2.25 ° 14' and 2°4' East.

Choice of animals: The animals were transported from
their native Departments at least 48 h before slaughtering.
Upon arrival, the animals were approved and rested and it
was during this period that they were identified for this
study. The selection criteria were based on the breed
(Borgou, Zebu Fulani or Lagunaire), the age (5 years old
and determined from their dental formula) and the
livestock system (sedentary or transhumant, natural
pasture-fed without supplementation). Data on livestock
practices were also obtained from animals’ owners. They
were interviewed about the origin of their animals, the
breed, the age at slaughter, the method of grazing
practiced (natural or artificial) and dietary supplement
used during fattening, the livestock system
(transhumance or sedentary), etc. This interview
permitted to confirm the type of breed and the age at
slaughter of the previously selected animals. All of the
bulls slaughtered in this study, were raised on natural
pasture. In all, 71 Borgou bulls, 110 Zebu Fulani bulls
and 40 Lagunaire bulls were slaughtered.

Slaughtering process: The selected animals were
submitted to the ante-mortem inspection by a veterinary
inspector before slaughtering. The slaughtering process
was according to the methodology described by Salifou et
al. (2012). The killing procedure involved the section of
the jugular vein without stunning or anesthesia according
to the Halal requirements. After complete bleeding,
slaughtered animals were manually skinned. The head
and feet were not skinned but chopped off and singed
afterwards. After evisceration, the empty carcasses were
split along the backbone into halves. The digestive tract
was emptied of its contents and carefully cleaned. The
head, the legs, the leather, the thoracic and abdominal
viscera and the two half-carcasses were finally submitted
to the post-mortem inspection. The slaughtering was
carried out from September to October in the rainy
season and from February to March in the dry season.
Data collection

Carcass characteristics: The slaughter weight was taken
the day before slaughter using a mechanical balance of
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1,500 kg capacity with a precision of 1.5 kg. After
slaughtering, an electronic balance of 1,500 kg of
capacity with a precision of 0.5 kg was used to weigh the
hot carcass. Digestive tract (full and empty esophagus,
stomach and intestines), offals (spleen, liver, lungs,
kidneys, heart, head, leather, tail and legs), kidney fat,
internal fat of carcass and offal fat were also weighed.
The dressing percentage was then obtained by
multiplying the ratio of the carcass weight and the
slaughter weight by hundred while the empty dressing
percentage was calculated by multiplying the ratio of the
carcass weight and the slaughter weights without the
stomach content by hundred (Ito et al., 2012). The
carcass fat was taken as the sum of kidneys fat weight
and the carcass internal fat and offal fat weights. The
percentage of the total carcass fat was the ratio of the
carcass total fat weight and the hot carcass weight
multiplied by hundred. Carcass length was measured
from the centre of the first dorsal rib to the centre of the
pubic symphysis. The thigh thickness was taken with a
pelvimeter from inner side to the outer side of the thigh
and from the top of an equilateral triangle whose base is
the pubic symphysis. The same pelvimeter was used to
measure the rib muscle thickness between the 7th and 8th

rib in the middle of the distance between the backbone
and the sternum. This measure represents the distance
between internal and external rib faces.

Carcass quality: The carcass quality was determined at
the end of the slaughter chain by determining two
parameters such as the carcass conformation and its
degree of fat cover accordingly to the Council Regulation
N°1249/2008 of 10 December 2008 concerning the
Community scale for the classification of carcasses of
adult bovine. For the conformation, six classes (S, E, U,
R, O and P) were considered on the basis of the
development of carcass profiles, in particular the essential
parts (round, back, shoulder). The classification was
based on a scale varying from Excellent for S carcasses,
to Poor for P carcasses. For the S class, all profiles were
extremely convex (exceptional muscle development),
while profiles of P class carcasses were extremely
concave (poor muscle development). Regarding the
carcass degree of fat cover, 5 classes (1, 2, 3, 4 and 5)
were considered according to the amount of fat on the
outside of the carcass and in the thoracic cavity.
Carcasses classified as1 had low fat cover (no fat to low
fat cover) and carcasses classified as 5 had very high fat
cover (entire carcass covered with fat; heavy fat deposits
in the thoracic cavity).

Rib segment composition: The composition of the rib
segment was determined on 20 Zebu Fulani, 20 Borgou
and 20 Lagunaire according to the procedure describe by
Michaux et al. (1983) and Clinquart et al. (1998). For
each slaughtered animal, the 6th rib was collected and
weighed. The Longissimus thoracis muscle area was

measured at the level corresponding to the intersection
between the 6th and the 7th rib. The 6th rib segment was
then dissected into muscle, fat, bone and waste. Then, all
rib components were weighed separately and their
proportion in the rib segment was calculated.

Statistical analysis: The Statistical Analysis System
software (SAS, 2006) was used for data analysis. The
factors of variation considered were the breed of
slaughtered bull (Zebu Fulani, Borgou and Lagunaire)
and season of slaughter (rainy season and dry season).
Interaction between the breed and the season was
significant and was taken into account in the model. The
fixed linear model was adjusted to the slaughter weight
and the carcass traits data. The mathematical expression
of this model is as follows:
Yijk = μ + Bi + SSj + B*SSij + eijk
Where:

Yijk is the slaughter weight or the carcass
characteristic of the k-th animal of the i-th breed in the j-
th slaughter season;
 μ is the overall mean ;
 Bi is the fixed effect of the breed i (Zebu Fulani,

Borgou and Lagunaire);
 SSj is the fixed effect of the slaughter season j

(dry season and rainy season);
 B*SSij is the interaction between the breed i and

the slaughter season j;
 eijkis the residual error.

The data were analyzed according to General
Linear Model procedure (GLM) of SAS (2006). The F
test was used to determine the significance of each effect
of the model then, the least squares means were estimated
and compared by the Student test. The correlations
between the different variables were determined by breed
using Proc corr procedure of SAS (SAS, 2006). The
frequencies of the conformation classes and the carcass
degree of fat cover were calculated by Proc Freq
procedure of SAS (2006). Chi-square test was used to
determine the significance of each factor. The
comparison of carcass conformation classes and carcass
degree of fat frequency were made two by two by the
bilateral Z test. Principal Components Analysis (PCA) of
the carcass characteristics was carried out by the Proc
princompt procedure of SAS (2006).

RESULTS

The carcass characteristics expressed in terms of
least squares mean and standard errors are presented in
Table 1.

Breed effect on carcass traits: Carcass characteristics
varied between breeds (P<0.01). The slaughter weight,
the hot carcass weight, the carcass length, the thigh
thickness, the carcass fat, the rib muscle thickness, the
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Longissimus thoracis area, the rib weight, the rib muscle,
the rib segment waste, the internal carcass fat, the kidney
fat of the Zebu bulls were significantly higher than those
of the Borgou bulls (P<0.001) while the lowest
performance were recorded in Lagunaire bulls (P<0.001).
However, the rib fat, the rib bone and the rib fat
percentage of Zebu bull were similar to those of the
Borgou but they were significantly higher than those of
the Lagunaire bull. No rib fat was observed in the
Lagunaire bull carcass. However, the percentage of rib
muscle of the Zebu Fulani was higher than that of the
Lagunaire bull (P<0.001) while the percentage of the rib
muscle of the Borgou cattle was not different from that of
the other two breeds (P>0.05). Compared to the Borgou
bull, the percentage of rib bone was higher than that of
the Lagunaire bull (P<0.05) while the Zebu had a low rib
bone percentage (P<0.01).

Season effect on carcass traits: The bull slaughter
average weight was 262.8 kg in the rainy season and
254.8 kg in the dry season and were not significantly
different (P>0.05). However, slaughtered bulls in the
rainy season had a heavier carcass, a higher dressing
percentage and a higher empty dressing percentage than
those slaughtered in the dry season (P<0.05). The bulls
slaughtered in the rainy season had also more thigh
thickness, a thicker rib muscle, a higher Longissimus
thoracis area and a more abundant rib fat than the bulls
slaughtered in the dry season (P<0.01). Finally, the
carcass length, the kidney fat, the carcass fat and the rib
traits other than the rib fat of the bulls slaughtered were
not different between slaughter seasons.

Interaction between breed and season effect: The
interaction between breed and season was not significant
for the slaughter weight, the hot carcass weight, the rib
fat percentage, the kidney fat, the carcass length, the
thigh thickness, the Longissimus thoracis area, the rib
weight, the rib muscle, the rib bone, the rib segment
waste, the rib muscle percentage, the rib bone percentage
and the rib segment waste percentage (Table 2).
However, the empty dressing percentage of the zebu bull
in the rainy season was significantly higher (P<0.001)
than that obtained during the dry season (64.84% vs
57.30%). The Borgou cattle carcasses were more fattened
in the rainy season than in the dry season (P<0.05), in
particular for the internal carcass fat (1.39 vs 1.03 kg) and
the carcass fat (1.91 vs 1.66 kg). In the same way, the rib
muscle was thicker (P<0.05) in the rainy season than in
the dry season in the Borgou bull carcass (2.65 vs 2.42
cm). In the Zebu as in the Borgou cattle carcass, the rib
fat was more abundant in the rainy season than in the dry
season (P<0.05). With respect to the rib fat percentage,
the Zebu bull was fatter (P<0.05) in the rainy season than
in the dry season (9.87% vs 5.39%), whereas no
difference was observed in the Borgou cattle (Table 2).

Relationship between carcass traits: Simple linear
correlations between carcass traits are given by breeds in
Tables 3, 4 and 5, respectively for Borgou, Lagunaire and
Zebu Fulani bulls. The slaughter weight was highly
correlated with the carcass weight, the thigh thickness,
the rib muscle thickness, the carcass fat in the three
horned cattle breeds (P<0.01) and their correlation
coefficients varied from 0.363 to 0.846. Unlike Zebu
Fulani, the slaughter weight was positively correlated
with kidney fat in Lagunaire (P<0.001 and r = 0.646) and
Borgou (P<0.001 and r = 0,565) breeds. The slaughter
weight was not correlated significantly with the rib traits.
On the other hand, the Longissimus thoracis area, the rib
weight, the rib muscle, the rib fat, the rib bone, were
highly and positively correlated to the slaughter weight.

The hot carcass weight was proportional to the
rib fat percentage, the carcass length, the thigh thickness,
the rib muscle thickness and the empty dressing
percentage in the three breeds (P<0.001) with a
coefficient of correlation varying between 0.325 and
0,829. Significant and positive correlations were only
observed between slaughter weight and respectively the
rib weight and the rib muscle weight in Borgou and Zebu
bulls carcasses (P<0.05 and 0.596 < r < 0.862). The
carcass fat was positively associated with the dressing
percentage in Lagunaire breed while it was near zero in
Borgou and Zebu Fulani breeds. However, no
relationship was observed between the empty dressing
percentage and the carcass fat in each breed. The
correlation between the rib fat and the carcass fat was
significant in Borgou (r = 0.641) and the Zebu Fulani
bulls (r = 0.562).

In Lagunaire breed, the correlation between rib
muscle thickness and rib muscle quantity was significant
(P<0.01 and r = 0.564) while it was near zero in other
breeds. The correlations between rib muscle percentage
and the carcass characteristics of the Lagunaire bull were
very weak (table 2). However, the rib muscle percentage
was negatively associated with the rib segment waste
(P<0.01, r =-0.840) in Borgou breed and the rib weight in
Zebu Fulani breed (P<0.01, r = 0.751). Overall, the rib fat
percentage was not linked to the characteristics of the
carcass.

Carcass conformation and carcass degree of fat cover:
The classes of conformation observed were U, R, O and
P. The frequency of carcasses conformation classes
varied from breed to breed (Table 6). All Lagunaire
carcasses were classified into P conformation, no carcass
of Zebu was observed in this class and only 2.84% of the
Borgou cattle carcasses were counted there. The
frequency of U conformation was not significantly
different (P>0.05) between Borgou (5.63%) and Zebu
Fulani (13.64%) breeds. No significant difference was
also observed between the frequency of R conformation
(P>0.05) of the Borgou bull (5.63%) and Zebu Fulani
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bull (13.64%) carcasses. The frequency of Zebu
classified in R conformation (58.18%) was significantly
higher than that of the Borgou (39.44%). Conversely,
52.11% of Borgou bulls were classified in O versus
28.18% for Zebu bulls (P<0.05).

Except the Lagunaire breed whose carcass was
essentially classified in P conformation class whatever
the year season, the carcass class conformation varied
according to the year season for Zebu Fulani cattle
(Figure 1) and Borgou (Figure 2). The frequency of U
carcass conformation was higher (P<0.05) in rainy season
(19.05%) than that of the dry season (6.38%), while more
carcasses were classified in O conformation class during
the dry season (P<0.05, 31.91% vs 15.40%). However, no
significant difference was observed between the
frequency of the R conformation carcass of the dry
season (65.56%) and that of the rainy season (61.70%).
The frequency of the U conformation carcass was low (5
to 5.88%) and didn’t varied according to the season in

Borgou bull. The Borgou were mostly classified into R
conformation class during the rainy season (55.33% vs
33.00%) while during the dry season, the most dominant
conformation class was O (P<0.05; 50% vs 34.86%).
Finally, the frequency of the P carcass conformation was
low and more observed (P<0.05) in dry season (12%)
than in rainy season (3.92%) in the Borgou breed (Figure
2).

Regarding to the carcass degree of fat cover, all
Lagunaire bulls carcasses were classified in low fat cover
(group 1) while 91.55% of the Borgou bulls carcasses and
78.18% of zebu Fulani carcasses were classified in the
same group. In this group, the difference between the
frequencies of the Zebu Fulani and the Borgou or
between the Zebu Fulani and the Lagunaire breeds was
significant (P<0.05). The other carcasses had a slight fat
cover and a visible flesh almost everywhere (group 2) in
Borgou carcasses (8.45%) and in zebu Fulani carcasses
(21.82%).

Table 1: Effect of slaughter season and breed on the carcass characteristics of cattle raised on natural pasture in
Benin.

Variables Breed Season Test of signifiance
Lagunaire Borgou Zebu Fulani Rainy season Dry season

Means SE Means SE Means SE Means SE Means SE Breed Season
Slaughter weight (kg) 142.30c 9.47 287.67b 6.33 346.48a 4.74 262.80a 5.59 254.83a 6.03 *** NS
Hot carcass weight (kg) 69.20c 5.30 142.32b 3.49 179.68a 2.66 134.82a 3.11 125.97b 3.38 *** *

Dressing percentage (%) 48.59b 0.93 49.35b 0.62 51.95a 0.46 50.73a 0.55 49.16b 0.59 *** *

Empty dressing
percentage (%) 57.20b 1.11 58.12b 0.75 61.07a 0.56 60.32a 0.66 57.27b 0.71 *** **

Internal fat of carcass
(kg) 0.32c 0.14 1.21b 0.09 1.52a 0.07 0.98a 0.08 1.05a 0.09 *** NS
Kidney fat (kg) 0.22c 0.05 0.52b 0.03 0.62a 0.02 0.49a 0.03 0.42a 0.03 *** NS
Carcass fat (kg) 0.54c 0.16 1.78b 0.12 2.17a 0.08 1.52a 0.09 1.47a 0.10 *** NS
Carcass fat (%) 0.78b 0.09 1.25a 0.07 1.22a 0.05 1.06a 0.05 1.10a 0.06 *** NS
Carcass length (cm) 90.50c 1.09 116.48b 0.72 122.34a 0.55 109.93a 0.64 109.62a 0.69 *** NS
Thigh thickness (cm) 12.90c 0.38 17.61b 0.25 19.54a 0.19 17.15a 0.22 16.21b 0.24 *** **

Rib muscle thickness
(cm) 2.34c 0.09 2.54b 0.06 2.85a 0.05 2.71a 0.06 2.44b 0.06 *** **

Longissimus thoracis
area (cm²) 33.57c 2.71 47.13b 2.71 56.07a 2.76 47.18a 2.15 44.01a 2.30 *** NS
Rib weight (kg) 1.05c 0.20 2.64b 0.20 3.48a 0.21 2.54a 0.16 2.24a 0.17 *** NS
Rib muscle (kg) 0.57c 0.26 1.56b 0.26 2.40a 0.26 1.61a 0.20 1.41a 0.22 *** NS
Rib fat (kg) 0.0b 0.03 0.19a 0.03 0.27a 0.03 0.19a 0.02 0.11b 0.03 *** *

Rib bone (kg) 0.27b 0.03 0.57a 0.03 0.57a 0.03 0.49a 0.02 0.45a 0.02 *** NS
Rib segment waste (kg) 0.14c 0.03 0.26b 0.03 0.36a 0.03 0.25a 0.03 0.26a 0.03 *** NS
Rib muscle (%) 54.04b 3.93 57.44ab 3.93 67.02a 4.01 59.11a 3.12 59.89a 3.34 * NS
Rib fat (%) 0b 0.89 7.09a 0.89 7.63a 0.89 5.69a 0.71 4.12a 0.76 *** NS
Rib bone (%) 26.31a 1.19 22.52b 1.19 16.69c 1.19 21.17a 0.95 22.51a 1.01 *** NS
Rib segment waste (%) 13.27a 1.33 10.72a 1.33 10.87a 1.33 10.91a 1.05 12.33a 1.13 NS NS
*: P<0.05;**:P<0.01;***:P<0.001, NS (non significant):P>0.05; S: standard error. The means between the classes of the same line
followed by different letters differ significantly with the threshold of 5%.
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Table 2: Effect of interaction between breeds and slaughter season on the carcass characteristics of cattle raised on natural pasture in Benin.

Variable Lagunaire Borgou Zebu Fulani Test of signifiance
Rainy season Dry season Rainy season Dry season Rainy season Dry season

Means SE Means SE Means SE Means SE Means SE Means SE
Slaughter weight (kg) 145.00c 13.39 139.60c 13.39 292.59b 7.26 282.76b 10.37 350.81a 7.06 342.15a 6.33 NS
Hot carcass weight (kg) 70.00c 7.49 68.40c 7.49 147.39b 3.88 137.24b 5.81 187.07a 3.95 172.28a 3.55 NS
Dressing percentage (%) 48.32b 1.31 48.85b 1.31 50.31b 0.71 48.39b 1.01 53.66a 0.69 50.23b 0.62 NS
Empty dressing percentage (%) 57.01b 1.57 57.41b 1.57 59.13b 0.86 57.11b 1.22 64.84a 0.83 57.30b 0.74 ***

Internal fat of carcass (kg) 0.36c 0.19 0.28c 0.19 1.03b 0.12 1.39a 0.15 1.56a 0.10 1.48a 0.09 *

Kidney fat (kg) 0.24a 0.07 0.20a 0.07 0.52b 0.04 0.52b 0.05 0.69b 0.04 0.56b 0.03 NS
Carcass fat (kg) 0.60d 0.22 0.48d 0.23 1.66c 0.15 1.91b 0.17 2.30a 0.12 2.04b 0.11 *

Carcass fat (%) 0.96bc 0.13 0.71c 0.13 1.09b 0.09 1.40a 0.10 1.24a 0.07 1.19ab 0.06 *

Carcass length (cm) 90.6c 1.54 90.40c 1.55 115.77b 0.80 117.20b 1.20 123.41a 0.82 121.26a 0.73 NS
Thigh thickness (cm) 13.30e 0.54 12.50e 0.54 18.04c 0.28 17.18cd 0.41 20.11a 0.28 18.96b 0.25 NS
Rib muscle thickness (cm) 2.58bc 0.14 2.10c 0.14 2.65b 0.07 2.42c 0.11 2.89a 0.07 2.81a 0.06 *

Longissimus thoracis area (cm²) 35.18a 3.82 31.96a 3.82 48.81b 3.82 45.45b 3.82 57.54c 3.82 54.61c 4.28 NS
Rib weight (kg) 1.15a 0.29 0.96a 0.29 2.83a 0.29 2.44a 0.29 3.63a 0.29 3.32a 0.32 NS
Rib muscle (kg) 0.60a 0.34 0.53a 0.34 1.66b 0.34 1.46b 0.34 2.57c 0.34 2.23c 0.41 NS
Rib fat (kg) 0,0d 0.04 0.0d 0.04 0.24b 0.04 0.17c 0.04 0.36a 0.04 0.10 0.05 *

Rib bone(kg) 0.27 0.04 0.27 0.04 0.59 0.04 0.56 0.04 0.61 0.04 0.53 0.04 NS
Rib segment waste (kg) 0.14 0.05 0.14 0.05 0.27 0.05 0.26 0.05 0.35 0.05 0.38 0.05 NS
Rib muscle (%) 53.73 5.56 54.36 5.56 56.19 5.56 58.69 5.56 67.40 5.56 66.63 6.22 NS
Rib fat (%) 0,0d 1.27 0,0d 1.27 7.22b 1.27 6.97bc 1.27 9.87a 1.27 5.39c 1.27 *

Rib bone (%) 24.35a 1.68 28.26a 1.68 21.91b 1.68 23.14b 1.68 17.26c 1.68 16.12c 1.88 NS
Rib segment waste (%) 12.27a 1.88 14.27a 1.88 10.49a 1.88 10.95a 1.88 9.96a 1.88 11.78a 2.10 NS
*:P<0.05;**: P<0.01; ***: P<0.001, NS (non significant):P>0.05; SE: standard error. The means between the classes of the same line followed by different letters differ significantly with
the threshold of 5%.
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Table 3: Relationship between carcass characteristics of Borgou cattle raised on natural pasture in Benin.

IFC KF CF CFP HCW DP CL TT RMT EDP LTA RW RM RF RB RSW RMP RFP RBP RSWP
SWT 0.257* 0.565*** 0.363** 0.022 0.846*** -0.041 0.695*** 0.527*** 0.379*** -0.013 0.704** 0.862*** 0.748*** 0.789*** 0.596 * -0.044 0.318 0.487* -0.75** -0.374

IFC 0.389 ** 0.957 *** 0.927 *** 0.181 -0.078 0.221 * 0.071 -0.054 -0.182 0.065 0.937 ** 0.838 ** 0.632* 0.508 -0.215 0.578 0.389 -0.78** -0.464

KF 0.627 *** 0.441 *** 0.511 *** 0.093 0.456 *** 0.285 * 0.069 0.057 0.142 0.860 ** 0.756 * 0.937*** 0.752 * -0.183 0.426 0.731* -0.670* -0.541

CF 0.918 *** 0.281 * -0.021 0.303 * 0.087 -0.070 -0.078 0.109 0.853 ** 0.863 ** 0.641* 0.564 * -0.263 0.615 * 0.399 -0.76 * -0.511

CFP -0.075 -0,176 0.108 -0.159 -0.217 -0.199 0.018 0.640 * 0.689 * 0.501 0.378 -0.255 0.587 * 0.402 -0.63 * -0.433

HCW 0.491 *** 0.615 *** 0.556 *** 0.368 *** 0.325** 0.136 0.855** 0.739 * 0.783** 0.605 * -0.095 0.327 0.468 -0.735* -0.422

DP 0.006 0.155 0.132 0.832*** 0.343 0.435 0.323 0.413 0.365 -0.107 0.077 0.173 -0.343 -0.302

CL 0.399 *** 0.302 ** 0.018 0.010 0.580 * 0.595 * 0.478 0.191 -0.411 0.615 * 0.289 -0.83** -0.631 *

TT 0.460 *** 0.049 0.318 0.763 * 0.732 * 0.658 0.419 -0.436 0.595 0.385 -0.857 -0.712 *

RMT 0.167 0.615** 0.243 0.255 0.162 0.013 -0.378 0.240 0.037 -0.353 -0.402

EDP 0.481 -0.184 -0.152 -0.282 0.003 -0.272 -0.025 -0.327 0.297 -0.153

LTA 0.059 0.174 -0.047 0.091 -0.64 * 0.354 -0.052 0.024 -0.520

RW 0.957 0.712* 0.790** -0.276 0.647 * 0.319 -0.81 ** -0.626 *

RM 0.522 0.705 * -0.489 0.827 ** 0.121 -0.81** -0.753

RF 0.696* 0 ?113 0.107 0.877*** -0.515 -0.275

RB -0.144 0.391 0.434 -0.308 -0.466

RSW -0.840** 0.283 0.307 0.901***

RMP -0.207 -0.647 -.0.91***

RFP -0.164 0.008

RBP 0.581

SWT: Slaughter weight, HCW: Hot carcass weight, DP: Dressing percentage, EDP: Empty dressing percentage, ICF: Internal fat of carcass, KF: Kidney fat, CF: Carcass fat, CFP: Carcass fat
percentage, CL: Carcass length, TT: Thigh thickness, RMT: Rib muscle thickness, LTA: Longissismus thoracis area, RW: Rib weight, RM: Rib muscle content, RF: Rib fat content, RB: Rib bone
content, RSW: Rib segment waste content, RMP: Rib muscle percentage, RFP: Rib fat percentage, RBP: Rib bone percentage, RSWP: Rib segment waste percentage, *:P<0.05;**:P<0.01;***:P<0.001,
NS (non significant):P>0.05.
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Table 4: Relationship between carcass characteristics of Lagunaire cattle raised on natural pasture in Benin.

IFC KF CF CFP HCW DP CL TT RMT EDP LTA RW RM RB RSW RMP RBP RSWP
SWT 0.221 0.646*** 0.732*** 0.461* 0.674*** 0.184 0.552** 0.788*** 0.570** -235 0.463* 0.272 0.430* 0.262 0.294 0.419* -0.305 0.200
IFC -0.268 0.554** 0.883*** -0.117 -0.322 -0.028 -0.201 0.299 -0.129 0.332 0.242 0.238 0.018 0.176 0.008 -0.487 -0.123
KF 0.652*** 0.114 0.921*** 0.739*** 0.714*** 0.932*** 0.732*** 0.364 0.124 0.148 0.398 0.170 0.103 0.485 -0.056 0.001
CF 0.793*** 0.703*** 0.385* 0.595*** 0.648*** 0.868*** 0.213 0.368 0.319 0.445 0.161 0.227 0.425 -0.431 -0.096
CFP 0.131 -0.171 0.074 0.128 0.635*** -0.126 0.275 0.258 0.278 0.017 0.087 0.117 -0.484 -0.312
HCW 0.829 0.902*** 0.898*** 0.665*** 0.489** 0.305 0.263 0.435 0.257 0.303 0.517 -0.205 0.195
DP 0.794*** 0.599*** 0.452* 0.842*** 0.061 0.252 0.256 0.132 0.181 0.352 -0.068 0.092
CL 0.752*** 0.535** 0.542** 0.605* 0.504 0.622* 0.498 0.616* 0.326 -0.424 0.452
TT 0.633*** 0.224 0.354 0.137 0.309 0.216 0.207 0.533 -0.053 0.279
RMT 0.198 0.269 0.447 0.564** 0.329 0.272 0.412 -0.462 -0.202
EDP -0.025 -0.04 -0.040 -0.146 -0.014 0.116 0.026 -0.09
LTA 0.696 0.693 0.699* 0.845** -0.065 -0.661* 0.669*

RW 0.945 0.901*** 0.904*** -0.268 -0.91*** 0.195
RM 0.904*** 0.915*** 0.052 -0.85** 0.306
RB 0.929*** -0.129 -0.671 0.468
RSW -0.095 -0.78** 0.587*

RMP 0.267 0.251
RBP -0.030
SWT: Slaughter weight, HCW: Hot carcass weight, DP: Dressing percentage, EDP: Empty dressing percentage, ICF: Internal fat of carcass, KF: Kidney fat, CF: Carcass fat, CFP: Carcass
fat percentage, CL: Carcass length, TT: Thigh thickness, RMT: Rib muscle thickness, LTA: Longissismus thoracis area, RW: Rib weight, RM: Rib muscle content, RF: Rib fat content, RB:
Rib bone content, RSW: Rib segment waste content, RMP: Rib muscle percentage, RFP: Rib fat percentage, RBP: Rib bone percentage, RSWP: Rib segment waste percentage,
*:P<0.05;**:P<0.01;***:P<0.001, NS (non significant):P>0.05.

Salifou et al., J. Anim. Plant Sci. 22(4):2012



Salifou et al., J. Anim. Plant Sci. 22(4):2012

865

Table 5: Relationship between carcass characteristics of Zebu Fulani cattle raised on natural pasture in Benin.

IFC KF CF CFP HCW DP CL TT RMT EDP LTA RW RM RF RB RSW RMP RFP RBP RSWP
SWT 0.339 0.168 0.355** -0.077 0.845*** -0.066 0.783*** 0.628*** 0.477*** -0.108 0.773** 0.676* -0.046 0.377 0.788** 0.154 0.161 0.385* 0.655** 0.098
IFC 0.412** 0.968*** 0.831*** 0.362*** 0.093 0.244** 0.369*** 0.242** -0.028 0.572 0.477 0.428 0.433 0.189 0.304 0.316 0.346 -0.248 0.038
KF 0.626*** 0.515*** 0.281** 0.269** 0.078 0.138 0.063 0.181 0.151 0.461 0.409 0.678 0.454 0.227 0.243 0.594 0.077 -0.011
CF 0.852*** 0.404*** 0.162 0.260** 0.360*** 0.213* 0.082 0.508 0.529 0.473 0.562 0.295 0.317 0.332 0.465 -0.176 0.028
CFP -0.084 -0.047 -0.147 0.029 -0.027 -0.142 0.013 0.408 0.377 0.333 -0.225 0.407 0.302 0.261 -0.568 0.142
HCW 0.472*** 0.777*** 0.667*** 0.429*** 0.371*** 0.673* 0.100 0.628* 0.153 0.626* -0.03 -0.063 0.135 0.501 -0.043
DP 0.175 0.212* 0.032 0.889*** -0.095 0.092 0.134 -0.28 -0.166 -0.35 0.144 -0.344 -0.212 -0.293
CL 0.569*** 0.344*** 0.165 0.549 -0.128 -0.183 0.188 0.620* -0.19 -0.226 0.229 0.682* -0.103
TT 0.529*** 0.175 0.570 0.174 0.177 0.234 0.502 -0.17 0.161 0.173 0.290 -0.257
RMT -0.017 0.698* -0.089 -0.206 0.198 0.659* 0.217 -0.291 0.285 0.668* 0.220
EDP -0.272 -0.027 -0.049 -0.03 -0.038 -0.43 -0.085 -0.008 0.014 -0.295
LTA 0.064 -0.082 0.400 0.546 0.413 -0.203 0.425 0.425 0.345
RW 0.898*** 0.420 0.352 -0.13 0.751** 0.065 -0.535 -0.533
RM 0.150 0.031 -0.08 0.958*** -0.192 -0.709* -0.464
RF 0.657 0.092 -0.076 0.925*** 0.226 -0.071
RB -0.03 -0.198 0.571 0.593 -0.141
RSW -0.124 0.211 0.149 0.898***

RMP -0.390 -0.78** -0.456
RFP 0.455 0.185
RBP 0.377
SWT: Slaughter weight, HCW: Hot carcass weight, DP: Dressing percentage, EDP: Empty dressing percentage, ICF: Internal fat of carcass, KF: Kidney fat, CF: Carcass fat, CFP: Carcass
fat percentage, CL: Carcass length, TT: Thigh thickness, RMT: Rib muscle thickness, LTA: Longissismus thoracis area, RW: Rib weight, RM: Rib muscle content, RF: Rib fat content, RB:
Rib bone content, RSW: Rib segment waste content, RMP: Rib muscle percentage, RFP: Rib fat percentage, RBP: Rib bone percentage, RSWP: Rib segment waste percentage,
*:P<0.05;**:P<0.01;***:P<0.001, NS (non significant):P>0.05.

Table 6: Frequency of carcass conformation and degree of fat cover classes as a function of breed

Carcass quality
component

Class Borgou Lagunaire Zebu Fulani
Frequency Frequency

(%)
IC Frequency Frequency

(%)
IC Frequency Frequency

(%)
IC

Conformation U 4 5.63a 5.36 0 0.0b 0 15 13.64a 6.41
R 28 39.44a 11.37 0 0.0c 0 64 58.18b 9.22
O 37 52.11a 11.62 0 0.0c 0 31 28.18b 8.41
P 2 2.82a 3.85 30 100b 0 0 0.0a 0
Total 71 100 30 100 110 100

Degree of fat
cover

1 65 91.55a 6.47 30 100a 0.0 86 78.18b 7.72
2 6 8.45a 6.47 0 0,0a 0.0 24 21.82b 7.72
Total 71 100 30 100 110 100

U: Profiles on the whole convex; very good muscle development; R: Profiles on the whole straight; good muscle development; O: Profiles straight to concave; average muscle development;
P: All profiles concave to very concave; poor muscle development.
1: None up to low fat cover ; 2 : slight fat cover, flesh visible almost everywhere. The frequency between the classes of the same line followed by different letters differs significantly with
the threshold of 5%.
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Principal Components Analysis: The Principal
Components Analysis (PCA) of the carcass
characteristics showed that the high variability in carcass
composition was mostly responsible for the first axis,
which explains 86.65% of the variation. In this axis,
heavy carcass, good and very good carcass conformation
(R and U), and longer carcass with thicker thighs opposed
the poor carcass conformation (P), the carcass bone
percentage and the high proportion of carcass waste. The
second axis explains 7.76% of the variation and
highlights the variability in the carcass components
proportions and a low carcass fat cover. Animals with a
higher dressing percentage, a higher empty dressing
percentage, a higher rib muscle percentage and a slight
carcass fat cover opposed the animals with a low carcass
fat cover and a weak carcass fat percentage. The

projections of these variables on the first two main axes
are reported in Figure 3.

The Principal Components Analysis
discriminated the three breeds in terms of carcass traits
regardless of the slaughter season. The Zebu Fulani
carcasses were characterized by their high dressing
percentage, an important rib muscle thickness, a low fat
cover and a weak carcass fat percentage while the Borgou
carcasses were characterized by a high carcass fat
percentage, a R carcass conformation and secondly by a
higher muscle content. On the other hand, the Lagunaire
carcass had a low fat cover and a weak carcass fat
percentage, a P carcass conformation and a high
proportion of bone. Despite the low variability of the
slaughter performance between slaughters seasons in the
same breed, the carcasses of each breed were
discriminated (Figure 3).

Figure 1: Distribution of Zebu Fulani cattle carcass
conformation classes as a function of season

Figure 2 : Distribution of Borgou cattle carcass
conformation classes as a function of season

U: Profiles on the whole convex; very good muscle development; R: Profiles on the whole straight; good muscle
development; O: Profiles straight to concave; average muscle development; P: All profiles concave to very concave; poor
muscle development.
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Figure 3: Principal Components Analysis (PCA) of the cattle carcass characteristics raised on natural pasture in
Benin

CF : Carcass fat ; CFP : Carcass percentage;
HCW: Hot carcass weight; DP: Dressing percentage; CL:
Carcass length; TT: Thigh thickness; RMT: Rib muscle
thickness; EDP: Empty dressing percentage; Loin:
Longissismus thoracis area; RMP: Rib muscle
percentage; RFP: Rib fat percentage; RBP: Rib bone
percentage; RSWP: Rib segment waste percentage. U:
Profiles on the whole convex; very good muscle
development; R: Profiles on the whole straight; good
muscle development; O: Profiles straight to concave;
average muscle development; P: All profiles concave to
very concave; poor muscle development. DFC 1: None
up to low fat cover; DFC2: slight fat cover, flesh visible
almost everywhere. Breed 1: rainy season; breed 2: dry
season.

DISCUSSION

Carcass characteristics by breeds: The carcass traits of
the Zebu Fulani bulls were significantly higher than those
of the Borgou bulls while Lagunaire bulls had the lowest
performance. Similar result are reported by Teye and
Sunkwa (2010) in Ghana where there are significant
differences (P< 0.001) in terms of  live weight with the

Zebu being the heaviest, followed by the Sanga and the
West African Shorthorn breeds. Similar results are also
reported by Sottie et al. (2009) in comparative studies on
growth traits of Sanga and Friesian-Sanga crossbred
calves raised on natural pasture on the Accra plains of
Ghana. The Borgou breed is a cross-breed between the
White Fulani bull and the Taurus breed cow, principally
Somba cow and secondly, Lagunaire cow (Youssao et al.,
2009). Generally, the crosses (Borgou) are normally
heavier at maturity than their humpless parental stock,
but lighter than their humped parental stock, which was
explicitly depicted in their carcass characteristics in this
study. As for Somba breed, Lagunaire breed has the same
conformation and they are trypanotolerant. Contrary to
the Borgou and the Zebu bulls, the carcass of the
Lagunaire bull contained little carcass fat and no rib fat
was observed. Thus, the Lagunaire carcass was leaner
than the other two breeds and a comparative study on
nutritional and organoleptic qualities of the meat of these
three breeds could help better characterize them. The
bulls are raised on natural pasture, thus, additional
supplementation would increase slaughter weight and
carcass traits (Moreira et al., 2005, Aricetti et al., 2008).
In another study, the average final live weight (467.1 kg)
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and hot carcass weight (250.7 kg) of Purunã bulls
(crossbred between zebu Nellore specimens and
Charolaise cattle) slaughtered at 18 or 24 months of age
(Ito et al., 2010) are higher than those of Zebu bull
slaughtered at 5 years old. Thus, the carcass traits could
be improved with the meat breed as Girolando breed
which is adapted to the Benin climate (DE, 2011).

The dressing percentage varied according to the
breed in our study. The higher dressing percentage
obtained in Zebu bull could be explained by the highest
offal weight, particularly, the head and the legs
proportion (Kassa, 2011). The dressing percentage of
Thai native cattle fattened on Guinea grass (Panicum
maxima) or Guinea grass-legume (Stylosanthes
guianensis) pastures is 55% (Jaturasitha et al., 2009).
This dressing percentage is higher than those obtained in
our study. On the other hand, the dressing percentage of
the Sanga, the West African Shorthorn and the zebu Bull
reported in Ghanaian beef cattle (Teye and Sunkwa,
2010) are respectively similar to those obtained in
Borgou, Lagunaire and Zebu bull in this study. Similar
results were reported in four genetic groups finished in
feedlot, where hot carcass dressing was higher (P<0.05)
than Canchin (55.2%) genetic group in comparison with
the Caracu (50.4%) Aberdeen Angus × Canchin (53.8%)
and Charolais × Caracu (52.4%) (Ito et al., 2012).

The effects of breed on carcass performance
were reported in feedlot conditions on bull calves in
Hereford, Simmental and Charolais breeds (Bartoň et al.,
2006, Kamieniecki et al., 2009) and on Nellore, Caracu
and Holstein-friesian Bulls finished (Rotta et al., 2009).
Another result is observed in Criollo Argentino and
Braford steers raised on forage in a semi-tropical region
of Argentina (Orellana et al., 2009). Breed effect on live
weight and carcass traits were also reported in
Simmentaler cross, Bonsmara cross and Nguni steers
raised on natural sweet veld pastures and slaughtered at
18 or 30 months of age in the arid subtropics of South
Africa (du Plessis and Hoffman, 2007).

There are varying reports on the slaughter or
mature and carcass weights in Africa. It was reported that
the slaughter and carcass weights of Sudan Baggara Zebu
cattle were, respectively, 319 kg and 168 kg (Fadol and
Babiker, 2010). In Ghana, the slaughter weight and the
carcass weight are respectively, 162 kg and 74.1 kg in
West African Shorthorn while those of Sanga bull are
202 kg and 95.3 kg and 309 kg and 155.9 kg for zebu
cattle (Teye and Sunkwa, 2010). This is in agreement
with the results of the present study.

Season effect on carcass traits: Carcasses of bulls
slaughtered in the rainy season were heavier, and their
dressing percentage and empty dressing percentage were
higher. They also had more thigh thickness, a thicker rib
muscle, a wider Longissimus thoracis area and a rib fat
more than the bulls slaughtered in the dry season. These

differences were related to the season effect due to the
good nutritional quality of the pasture in the livestock
areas (Youssao et al., 2012). The bulls slaughtered were
exclusively fed on natural pasture that explains better
carcass performance at slaughter in the rainy season.
However, during the dry season, forages become scarce
and poor and farmers are obliged to adopt transhumance
for the survival of the herd. Animals are thus less fed and
their slaughter performance decreases at slaughter.

Season effect is more expressed in Borgou and
Zebu cattle because of the long duration of the rainy
season and the dry season in this area. However, season
effect is not observed in Lagunaire weight and the body
composition because of the short duration of the four
seasons of the year in their livestock area. The empty
dressing percentage of the Zebu bull in the rainy season
was significantly higher than that of the dry season
because during the dry season, the carcass muscle content
decreased. In Borgou and Zebu bull, the carcass fat was
higher in the rainy season than in the dry season because
of the abundance of fodder during the rainy season.

Relationship between carcass traits: The slaughter
weight was highly correlated with the carcass weight, the
thigh thickness, the rib muscle thickness, the carcass fat
in the three cattle breeds. The correlations obtained were
near to those of Teye and Sunkwa (2010) in West African
Shorthorn, Sanga and Zebu bull in Ghana. According to
those authors, there was a weak positive correlation
(r=0.52) between the live and carcass weights of the West
African Shorthorn. Unlike the West African Shorthorn,
there was a great significant (P<0.001) positive
correlation (r =0.93) between the live and carcass weights
of the Sanga. There was also a good significant (P<0.01)
positive correlation (r = 0.78) between the live and the
carcass weights of the Zebu. Those carcass components
or those rib components that had strong and significant
positive correlations with the live and carcass weights are
good predictors that can be used to estimate the live and
carcass weights where suitable weighing scales are not
available for live and whole carcass weight.

The Principal Components Analysis
discriminated the three breeds in terms of carcass traits
regardless of the slaughter season. Similar results are
observed in Aubrac, Salers and Aubrac breeds in terms of
slaughter performance (Renand et al., 2002). The
carcasses were heavier and leaner in Aubrac system; they
had a lesser conformation in Salers system and a better
dressing percentage in Gascon system (Renand et al.,
2002).

Carcass conformation and degree of carcass fat cover:
The conformation of Zebu Fulani was firstly good and
secondly fair whereas the carcass conformation of
Borgou was firstly fair and secondly good. All Lagunaire
carcasses had poor conformation. The conformation
varied according to the age at slaughter and the breed
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(Renand et al., 2002, Cartier and Moevi, 2007).
Compared to meat breeds, the conformation of Benin
native breed is less developed. Thus, the Charolaise breed
has a conformation that varies between "good" (R +) and
"very good equal" (= U), the Limousine between "very
good less" (U-) and very "good plus" (U +), the Blonde
d'Aquitaine between U = and "excellent less" (E) (Cartier
and Moevi, 2007). Thus, each breed has his own carcass
conformation. However, the level of fattening can also
influence the carcass conformation. Good conformations
are obtained on the Blanc Bleu Belge cows double
muscling fattening with corn silage: most have excellent
(E) conformation (60.0%) followed by the superior
conformation S (33.3%) and very good (U) conformation
(6.7%) (Cabaraux et al., 2003).

The Borgou, like the Fulani, has a similar fat
cover mostly very low. The weakness of the level of the
carcass fat cover of both breeds can be related to the
breeding mode. During the transhumance, the animals
walk a long distance to gain access to water and forage.
Thus, the animals waste energy and the carcass muscle
content decreases. The same phenomenon is observed in
the sedentary breeding, where water and fodder are often
restricted during the dry season.

According to the Council Regulation of
European Union (EC No 1249/2008), a good carcass is
classified in E3 classes (E for conformation and 3 for
degree of fat cover), which means that all profiles are
convex to super-convex; exceptional muscle development
and flesh, with the exception of the round and shoulder,
almost everywhere covered with fat, slight deposits of fat
in the thoracic cavity. To be competitive on the
international market, significant efforts must be made in
order to improve the carcass conformation of Benin
native breeds in general and those of the Zebu Fulani, the
Borgou and the Lagunaire breeds in particular. Because
of the difference between the shape of the West African
breeds and those of European breeds, the Economic
Community of West African States (ECOWAS) should
set its own council regulation for its cattle breed.

Conclusion: The carcass traits of the Zebu bulls were
significantly higher than those of the Borgou bulls while
Lagunaire bulls had the lowest performance. The
Lagunaire carcass was leaner than the other two breeds.
The bulls slaughtered in the rainy season had a heavier
carcass, a higher dressing percentage, a higher thigh
thickness, a thicker rib muscle, a higher longissimus
thoracis area and more rib fat than the bulls slaughtered
in the dry season. The conformation of Zebu Fulani is
principally good and secondly fair whereas the carcass
conformation of Borgou is principally fair and secondly
good. All Lagunaire carcasses have poor conformation
whatever the year season. The best conformations were
observed in the rainy season in Zebu and Borgou bulls.
The degree of carcass fat cover is essentially low in

Lagunaire bull, but slight carcass fat cover frequency
increases from Borgou to Zebu bulls. Zebu Fulani
carcasses were characterized by their higher dressing
percentage, a high rib muscle thickness, a low fat cover
and a weak carcass fat percentage while Borgou carcasses
were characterized by a high carcass fat percentage, a
good carcass conformation and secondly by a higher
muscle content. The Lagunaire carcass had a low fat
cover and a weak carcass fat percentage, a poor carcass
conformation and a high proportion of bone. Finally,
further research is required to evaluate the offal
components and to establish the relationships between the
offal components and the carcass characteristics. This
work contributes to a better characterization of the
carcasses, useful to objectively set the price that is paid to
the producer.
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