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Abstract. The aim of this experiment was to study the effect of the feeding system in two mountain areas
from the Tunisian Northwest (Bahra and Ain Draham) on the carcass and meat characteristics of goats. In
the region of Ain Draham, characterized by mountainous terrain and soil unsuitable for crops, goats grazed
natural forests with dominance of woody species. While in the region of Bahra, grazing pasture is based on
herbaceous and goats were supplemented with concentrate and hay. At the age of five months, ten goats
from each region were slaughtered. Body weight at slaughter (SBW) of kids was affected by the pasture type
(17.7 and 21.8 kg for Ain Draham and Bahra, respectively). Also, higher carcass weight and higher dressing
percentage were recorded for goats from Bahra. Similarly, the skin, head and feet weights were higher for
this group; these organs are strongly correlated to the SBW which was higher for Bahra region. However,
chemical composition of goats’ meat (dry matter, proteins and lipids) was similar for goats from both regions.
In conclusion, the concentrate supplementation to the herbaceous pasture resulted in higher SBW and car-
cass weight without effect on meat composition.

Keywords. Pasture — Tunisian goats — Carcass — Meat.

Effets du type de paturage sur les caractéristiques de la carcasse et de la viande des chevreaux

Résumé. Le but de cette expérience était d’étudier I'effet du systéeme d’alimentation dans deux zones du nord-
ouest tunisien (Bahra et Ain Draham) sur les caractéristiques de la carcasse et de la viande de chevreaux. Dans
la région d’Ain Draham, caractérisée par un terrain et un sol impropre aux cultures, les chevreaux péturent les
foréts naturelles dominées par les especes ligneuses. Alors que dans la région de Bahra, le paturage est basé
sur les herbacées avec complémentation par I'aliment concentré et du foin. A I'dge de 5 mois, dix chevreaux de
chaque région ont été abattus. Le poids vif a I'abattage des chevreaux a été affecté par le type de paturage
(17,7 et 21,8 kg respectivement pour Ain Draham et Bahra). En outre, le poids de la carcasse et le rendement
commercial des chevreaux de Bahra ont été plus élevés que ceux d°’Ain Draham. De méme, les poids de la
peau, de la téte et des pieds étaient plus élevés pour les chevreaux de Bahra; le poids de ces organes étant
fortement corrélé au poids vif a l'abattage qui était plus élevé pour la région Bahra. Cependant, la composition
chimique de la viande (matiere séche, protéines et lipides) était similaire pour les chevres des deux régions. En
conclusion, le paturage des herbacées complémenté par I'aliment concentré a augmenté le poids vif a I'abat-
tage et le poids de la carcasse des chevreaux sans aucun effet sur la composition de la viande.

Mots-clés. Type de paturage — Chevreaux — Carcasse — Composition de la viande.

| — Introduction

The demand for goat meat exceeds supplies in many parts of the world (Singh et al., 2006) and
especially in the Mediterranean countries where goat meat is an important part of breeders’
incomes. Goat meat is considered to be relatively lean with a low percentage of fat (Webb et al.,
2005). Information on the origin of animals and their production system has become important
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criteria for consumers’ choices. Therefore, the producer may sort to employ production systems
that provide acceptable carcass and meat quality (Warren et al., 2008) and maintain healthy
products for consumers.

Therefore, the aim of this experiment was to study the effect of the feeding system in two moun-
tain areas from the Tunisian Northwest (Bahra and Ain Draham) on the carcass and meat char-
acteristics of kid goats.

Il — Material and methods

1. Animals and rearing system

The study was carried out during summer (June-August) in two mountain areas from the Tunisian
Northwest (Bahra and Ain Draham). Ain Draham is a mountainous region dominated by natural
forests. The feeding system in this region is based mainly on grazing forest plants. While, in Bahra
region, the feeding system is based on herbaceous pasture supplemented with concentrate (bar-
ley) and oats hay. At the age of five months, ten male goats from each region (local breed) were
slaughtered.

2. Measurements and analysis

Body weight at slaughter (SBW) was recorded. Skin, feet, head, red cut-down (liver, kidneys,
spleen, and heart); omental fat, all fractions of the digestive tract and the hot carcass (HCW) we-
re weighed. Samples of Longissimus dorsi were dried (50°C), ground (1 mm screen), and stored
for subsequent analyses. DM was determined by drying at 80°C until constant weight. Mineral
content was determined by ashing at 600°C for 8 h. Nitrogen was determined by Kjeldahl method
(CP =N x 6.25). Meat lipids were determined by Soxhlet extraction.

3. Statistical analysis

A one-way analysis of variance for the feeding system effects on the slaughter parameters, non
carcass components and chemical composition of meat using GLM procedure in SAS (1989) was
applied. Then, the test Duncan was used to compare these effects (o0 = 0.05).

Il — Results and discussion

1. Rearing system

The region of Ain Draham (northwest of Tunisia) is characterized by rugged, mountainous terrain
and soil occupied by natural forests and unsuitable for crops. The herbaceous layer is almost
absent throughout the year (Gasmi-Boubaker, 2005) especially during summer when this exper-
iment was conducted. The feeding system in this region is based mainly on grazing forest plants.
The main species are trees (Pinaceae and Fagaceae) and shrubs (Erica arborea, Myrtus com-
munis, Pistacia lentiscus). While, in Bahra region, the feeding system is based on herbaceous
pasture (ryegrass, trefoil, alfalfa) and goats were supplemented with concentrate and hay; this
feeding system would result in higher nutrient supply than Ain Draham one.

2. Slaughter parameters

Slaughter body weight (SBW) of kids averaged 17.7 and 21.8 kg for Ain Draham and Bahra, res-
pectively, with significant differences between the regions (P = 0.001). The poor feeding system
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based exclusively on forest plants in Ain Draham originates this low SBW compared to that of
Bahra where animals were supplemented with concentrated and hay. Statistical analysis of the
HWC and the commercial dressing percentage revealed significant differences (P<0.01) between
the two areas in favour to the region of Bahra (Table 1). This difference is related to the fact that
these parameters are strongly correlated to the SBW itself affected by the feeding system (Atti
and Khaldi, 1987; Safiudo et al., 1993; Mahouachi and Atti, 2005).

Table 1. Slaughter Body weight (SBW) (kg), carcass weight (kg) and dressing percent

Group Bahra Ain Draham SEM P-values
SBW (kg) 21.8 17.7 1.29 o
HCW (kg) 9.1 6.3 2.47 ok
CDP (%) 41.6 35.2 10.96 ok

CDP, commercial dressing percentage; HWC, hot carcass weight; SBW, slaughter body weight.

3. Non-carcass components

The pasture type tends to affect the red cut-down (Table 2). This is due to the fact that red cut-
down organs are not affected by SBW (Kamalzadeh et al., 1998; Atti et al., 2004). The skin, head
and feet weights were significantly affected (P<0.01) by the pasture type; as indicated above, the-
se weights are strongly correlated to the SBW which was higher for Bahra region. Curiously, the
omental fat was significantly similar among both feeding systems although the higher value for
Bahra system. It was shown that animals fed high energy level had more omental fat in absolute
and relative values (Atti et al., 2004).

Table 2. Effect of the pasture type on non- carcass components

Group Bahra Ain Draham SEM P-values
Red cut-down (g) 387 330 20.1 NS
Skin (g) 1551 1013 85.4 o
Head (g) 1425 1114 54.6 i
Feet (g) 665 488 25.6 el
Omental fat (g) 78 55 10.9 NS

4. Chemical composition of goats’ meat

The pasture type did not affect (P>0.05) the chemical composition of goats’ meat (Table 3) from
Bahra and Ain draham. Meat of goats from the same breed (Atti et al., 2004), reared in feedlot
and receiving different concentrate protein content (100, 130 or 160 g/kg DM), presented more
fat (11.6%) but less protein (84%) than those reported in the current study.

Table 3. Effect of the pasture type on the chemical composition of goats’ meat

Bahra Ain Draham SEM P-values
RDM (%) 271 26.3 1.49 NS
Ash (%) 3.6 3.2 0.42 NS
Protein (% DM) 88.5 88.0 8.40 NS
Fat (% DM) 9.6 9.3 3.10 NS
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IV — Conclusion

The concentrate supplementation to the herbaceous pasture resulted in higher Slaughter Body
weight and carcass weight without effect on meat composition.

Acknowledgements

The experiment was carried out within the ODESYPANO-ESAK Research Development Project.
The authors acknowledge the technical and financial assistance of its leader and staff.

References

Atti N. and Khaldi G., 1987. Etude comparative de la qualité des carcasses d’agneaux de races Barbarines
et Noire de Thibar en fonction du poids d’abattage. In: Annales de I'INRAT, 60, fasc. 4.

Atti N., Rouissi H. and Mahouachi M., 2004. The effect of dietary crude protein level on growth, carcass,
and meat composition of male goat kids in Tunisia. In: Small Ruminant Research, 54, p. 89-97.

Mahouachi M. and Atti N., 2005. Effects of restricted feeding and re-feeding of barbarine lambs: intake,
growth and non-carcass components. In: Animal Science, 81, p. 305-312.

Singh R.R.B., Rao K.H., Anjaneyulu A.S.R. and Patil, G.R., 2006. Water desorption characteristics of raw
goat meat: Effect of temperature. In: Journal of food engineering, 75, p. 228-236.

Gasmi-Boubaker A., 2005. Contribution a I'étude des caractéristiques nutritionnelles de la végétation arbus-
tive du maquis et possibilités de sa valorisation pour I'alimentation des caprins. Thése de Doctorat d’Etat
en science agronomiques. INAT.

Kamalzadeh A., Koops W. J., van Bruchem J., Tamminga S. and Zwart, D., 1998. Feed quality restriction
and compensatory growth in growing sheep: development of body organs. In: Small Ruminant Research,
29, p. 71-82.

Sainudo C., Sierra I., Alcalde M.J., Rota A. and Osorio J.C., 1993. Calidad du canal y de de la carne en
corderos ligeros y semipesados de las rasas Rasa Aragonesa, Lacaune y Merino Aléman. In: ITEA, 89
A, p. 203-214.

Warren H.E., Scollan N.D., Enser M., Hughes S.I., Richardson R.l. and Wood J.D., 2008. Effects of breed
and a concentrate or grass silage diet on beef quality in cattle of 3 ages. I: Animal performance, carcass
quality and muscle fatty acid composition. In: Meat Science, 78, p. 256- 269.

Webb E.C., Casey N.H. and Simela L., 2005. Goat meat quality. In: Small Ruminant Research, 60, p. 153-166.

94 Options Méditerranéennes, A, no. 109, 2014



