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ABSTRACT 
 

The study aims to compare the testicular and body morphometric traits of Djallonke and Ouda sheep breeds reared on 

natural pasture in Benin. Data on testicles and body morphometric parameters were collected on 70 mature rams at 12 

months of age, including 45 Djallonke rams and 25 Ouda rams, from January 2015 to September 2016. These data 

were analyzed with SAS software (2006). It comes out from this study that Ouda rams were significantly heavier 

(P<0.001) than Djallonke rams at 12 months old. In the same way, the head length (19.29cm) and whither’s height 

(57.39 cm) of Ouda Sheep were higher (P<0.01) than those of Djallonke sheep (17.92cm and 53.9 cm). Nevertheless, 

the scapulo-ischium length and chest circumference were similar (P>0.05) for both sheep breeds. However, the 

Djallonke sheep had presented the lower values of shoulder width and pelvis length (19.22 cm vs 22.61cm).  

The scrotal length was significantly affected (P<0.01) by the sheep breed with the weakest value (13.73 cm) recorded 

within Djallonke sheep breed comparatively to Ouda rams (15.01 cm). In the same way, the scrotal circumference, 

paired testes weight, mean testes length, testes diameter and mean testes volume varied significantly (P<0.001) 
according to the sheep breed with the highest values observed in Ouda sheep.   
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INTRODUCTION 
 

Sheep production is a widthspread activity in Benin, 

as in most countries in sub-Saharan Africa (Gbangboché 

et al., 2005a, SWAC-OECD / ECOWAS 2008; Babatunde 

et al., 2010). As ruminants, they play a very vital role in 

the livelihood of rural populations as sales of the animals 

and their products help to stabilize household income. 

Djallonke and Ouda breeds are the main sheep breeds met 

in Benin with a predominance of Djallonke breed 

(Gbangboche et al., 2004) because of its perfect 

adaptation to the local climatic conditions and its 
resistance (Mawuena 1987; Gbangboché et al., 2005a, 

Gbangboché et al., 2005b).  

The West African Dwarf sheep of Djallonke breed is 

a hairy sheep breed found all over West and Central 

Africa of 14° south latitude. The characteristics of WAD 
sheep have been described by several authors (Rombaut, 

1980; Pagot, 1985; Larrat, 1989; Fournier, 2006; 

Gbangboché et al., 2005). It is a compact breed with a 

small mature size and short horizontal lop ears. Coat 

colour varies from spotted black and white to solid black 

or white. Some have tan or brown coat colour and black 

bellies. Rams are horned and females usually polled. 

WAD sheep are capable of limiting parasite multiplication 

and remain productive in tsetse-infested areas where other 

breeds can’t survive without treatment (Ayuk et al., 

2014). However, West African dwarf sheep have low 
productivity (Yapi, 1994) and weak reproduction and 

growth performance (Adjibodè, 2012) varying with 

latitude from north to the south of Benin (Gbangboché et 

al., 2005b; Youssao et al., 2008).  
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Found in northern Nigeria, southern Niger, Northern 
Benin, central TC had, northern Cameroon and western 
Sudan, the Ouda sheep breed is one of the hair sheep 
breeds of the Sahel type (Mason, 1996). It is a meat breed 
with distinctive markings. The front half of the body is 
black or brown and the back half is white. The rams of the 
Ouda are horned and the ewes are usually polled. When 
compared to the West African Dwarf, the main difference 
is that the Sahel-type sheep are taller, heavier, of poor 
mutton conformation and rams do not have a throat ruff or 
mane. The Sahel-type are usually white, white and brown, 
or white and black with lop ears. The males display a long 
twisting pattern to the horns and the females are usually 
polled. It is adapted to extensive grazing and survival 
under hot and dry environment. In general, the Ouda 
sheep inhabit the semi-arid mono-modal rainfall lowlands 
and adjoining arid areas of southern Niger, northern 
Benin, northern Nigeria, central Chad, western Sudan and 
parts of Cameroon. It does not survive well outside its 
ecological zone. 

Due to their relative simplicity compared to the 
rearing of large animals (Vallerand and Blanckaertr, 1975; 
London and Weninger, 1996), sheep rearing in Benin 
increase over the years with a national herd increasing 
from 690,000 heads in 2003 to 860,000 heads in 2013 
(County Stat, 2016).  

However, the productivity of those sheep breed in 

Benin is low (Gbangboché et al., 2005b; Youssao et al., 
2008), amongst others, due to a low fertility rate in the 

breeding herds. Thus, to keep up with the increasing 
demand of meat production and the productivity of sheep, 

there is a need for sustainable improvement strategies. 
Improvement of sheep reproductive performance requires 

effective actions on its various components, with prolificacy 
being one of the most important (Yakubu and Musa-Azara, 

2013) such as body and gonads morphometric traits.  
Morphometric traits are continuous parameters 

describing aspects of animal body conformation (Riva et 
al., 2004; Cervantes et al., 2009) and are an essential 

component of breed characterization (Gizaw et al., 2007). 
Morphological parameters such as chest circumference, 

wither’s height and scapulo-ishium length can be used for 
rapid selection of large size animals for constitution of 

elite herds (Dossa et al., 2007). Variations in 
morphometric traits between different sheep populations 

can provide a soundness basis for livestock management.  
Few studies (Gbangboché et al., 2004; Akouedegni et 

al., 2013; Awohouedji et al., 2013) are carried on the 
morphometric characterization of sheep breeds reared in 

Benin. Testicular measurements and live weight were 

reported to generally indicate the production of viable 
spermatozoa by the male (Agga et al., 2011). The 

morpho-biometrical analysis of testicular development is 
of great importance since it is significantly correlated with 

reproductive activity (Emsen, 2005).  
The aim of this study was to compaare the body and 

testicular morphometric traits of Djallonke and Ouda sheep 
breeds reared under traditional sheep breeding in Benin. 

 

MATERIALS AND METHODS 
 

Study area 

The study was thus conducted in the department of 

Borgou in the North of Benin. Situated between the 

latitudes of 6°20' and 12°30’ north and between the 

longitudes of 1°30’ and 3°45 East, the republic of Benin 

covers an area of 113440 km2 with a population of 

10448647 inhabitants (INSAE, 2015) and a density of 60 

hab/km2.  

The department Borgou exhibits climatic conditions 

of Sudan type, characterized by only one rainy season 

(from April to October) and one dry season (November to 

March). Average rainfall varies between 900 and 1300 

mm per year while the average annual temperature is 

26°C with a maximum of 32°C in March and a minimum 
of 23°C from December to January. The relative humidity 

varies between 30 and 70%. Vegetation of Borgou 

department is a diversified savannah where tree density 

decreases towards the North.  

 

Data collection 

Data on testicles and body morphometric parameters 

were then collected on 45 Djallonke rams and 25 Ouda 

rams of 12 months old, from from January 2015 to 

September 2016. These animals were all raised in a 

traditional system. Feeding was mainly based on natural 
pasture. The animals were put on pasture at about 7.30 

a.m. and returned to the barns in the afternoon. They were 

then fed ad libitum a supplementary diet consisting of 

crop residues according to the traditional system. The 

sheep were treated for ectoparasites, drenched once every 

three months and given other veterinary attention when 

the need appeared.  

Reproductive tracts of those 70 matured rams of 12 

months old were obtained after slaughter within the 

department of Borgou in the North of Benin. The 

reproductive tracts were then immediately brought to the 

laboratory covered in ice and were processed on the same 
day. 

The material used for data collection was composed 

of a data file for recording the testicular and body 

morphometric traits and usual morphometric traits 

recording materials.  

The body weight of the rams was recorded using a 

scale of 40 kg of capability and 20g of accuracy. Scrotal 

circumference was measured using a tape at the broadest 

part of the scrotum. Shoulder width was determined with 

the aid of a tape measure, as the horizontal distance 

between the processes on the left shoulder and those of 
the right shoulder blade. Chest circumference was 

measured by using a measuring tape around the chest, just 

behind the front legs; body length was measured from the 

sternum to the aitch bone and hip or pelvis width was 

measured using a plastic measuring tape, while height at 

wither was measured vertically from thoracic vertebrae to 

the ground using a metal ruler.  

The epididymis was carefully excised from the testis 

along the physiological joints. The testes and epididymis 

was separated free of adhering connective tissues and fats 

before the records of morphometric parameters. The 

following parameters were taking: Testicular length, 
Testicular diameter, Testicular volume, Testicular weight, 

Epididymal weight. 

Testicles length was measured with the use of flexible 

tape in cm; testicles diameter was taken with the use of 

Vernier caliper; testicle volume was measured by the use 

of water displacement technique according to Alexandrou 
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(2001). Testicular and Epididymal weights were recorded 

in grams with the use of digital weighing balance. Also, 

the testicular density was obtained by dividing the 

testicular weight by the testicular volume as the following 

formula: 

 

Testicular density (g.cm-1) = Testes weight (g)/Testes 

volume (cm3) 

 

Statistical analysis 

Data collected were analyzed for the effect of breed 
(Ouda and Djallonke) using the software Statistical 

Analysis System (SAS, 2006). Student t-test and the one 

way analysis of variance (ANOVA) analysis were done.  

The mathematical expression of this model is as follows: 

 

Yij = μ + Ei + eij 

 

Where 

Yij: the morphometric parameter of the animal j, of the 

breed i (Ouda or Djallonke); 

μ: overall mean; 
Ei: fixed effect of breed i (Ouda or Djallonke); 

eij: Effect of random residual average performance of the 

animal j, of the breed i (Ouda or Djallonke). 

 

RESULTS  

 

Variability of body morphometric parameters in 

Djallonke and Ouda Sheep reared in Benin 
The table 1 show the variability of body 

morphometric parameters in Djallonke and Ouda Sheep 

reared in Benin. It appears that Ouda rams were 

significantly heavier (P<0.001) than Djallonke rams at 12 
months old. In the same way, the head length (19.29cm) 

and whither’s height (57.39cm) of Ouda Sheep were 

higher (P<0.01) than those of Djallonke sheep (17.92cm 

and 53.9cm). Nevertheless, the scapulo-ischium length 

and chest circumference were similar (P>0.05) for both 

sheep breeds. However, the Djallonke sheep had 

presented the lower values of shoulder width (14.66 cm vs 

15.632cm) and pelvis length (19.22 cm vs 22.61cm). 

 

Variability testicular measurements in Djallonke and 

Ouda Sheep reared in Benin 

The variability of testicular measurements parameters 

in Djallonke and Ouda Sheep rered in Benin is given in 

table 2. The scrotal length was significantly affected 
(P<0.01) by the sheep breed with the weakest value 

(13.73cm) recorded within Djallonke sheep breed 

comparatively to Ouda rams (15.01cm). In the same way, 

the scrotal circumference, paired testes weight, mean 

testes length, testes diameter and mean testes volume 

varied significantly (P<0.001) according to the sheep 

breed with the highest values observed in Ouda sheep. 

The paired epididymal weight and mean epididymal 

length of Ouda rams (29.21g and 21.12cm respectively) 

were significantly higher (P<0.001) than those of 

Djallonke breed (25.79g and 18.64cm respectively). 
Similarly, the mean epididymal volume of Djallonke 

sheep was 14.76ml to 16.62ml for Ouda breed (P<0.01). 

However, the mean testes density and the mean 

epididymal density of the both sheep breeds didn’t vary 

significantly according to the breed (P>0.05). 

 

DISCUSSION  

 

Variability of body morphometric and testicular traits 

in Djallonke and Ouda Sheep breeding in Benin 
Our results on measured body and testicular traits 

showed that the West African Dwarf (WAD) Sheep of 
Djallonke breed is a small format sheep breed 

comparatively to Ouda breed which is the heavier. Similar 

result was presented by Otoikhian (2008) and Okpeku et 

 
Table 1: Variability of body morphometric parameters in Djallonke and Ouda Sheep breeding in Benin 

Variables 
Djallonke Ouda 

Breed effect  
Mean SE Mean SE 

Live Weight (kg) 20.18 0.70 25.18 0.51 *** 
Head length (cm) 17.92 0.33 19.29 0.34 ** 
Whither’s height (cm) 53.90 0.83 57.39 0.94 ** 
Scapulo-Ischium length (cm) 60.12 0.73 61.53 0.58 NS 
Chest Circumference (cm) 70.82 1.02 71.70 0.86 NS 
Shoulder or Back width (cm) 14.66 0.28 15.63 0.24 * 

Pelvis length (cm) 19.22 0.58 22.61 0.47 *** 

SE: Standard Error, NS: P>0.05; *: P˂0.5; **: P˂0.01; ***: P˂0.001. 

 
Table 2: Variability testicular measurements in Djallonke and Ouda Sheep breeding in Benin 

Variables 
Djallonke Ouda 

Breed effect 
Mean SE Mean SE 

Scrotal length (cm) 13.728 0.266 15.012 0.346 ** 

Scrotal circumference (cm) 21.41 0.607 24.514 0.447 *** 
Paired testes weight (g) 279.13 6.53 318.36 5.4 *** 
Mean testes length (cm) 6.303 0.148 7.143 0.134 *** 
Testes diameter (cm) 4.395 0.102 4.9857 0.0933 *** 
Mean testes volume (ml) 133.28 3.14 151.27 2.82 *** 
Mean testes density (g/cm3) 1.0492 0.00598 1.0471 0.00485 NS 
Paired epididymal weight (g) 25.785 0.602 29.214 0.508 *** 
Mean epididymal length (cm) 18.644 0.435 21.121 0.367 *** 

Mean epididymal volume (ml) 14.767 0.366 16.621 0.445 ** 
Mean epididymal density (g/cm3) 0.8782 0.0153 0.8857 0.0143 NS 

SE: Standard Error, NS: P>0.05; **: P˂0.01; ***: P˂0.001. 
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al. (2011). According to these authors, the Ouda, Balami 

and Yankasa sheep breeds are heavier than the WAD 

sheep. Several authors concluded, that the genotype or the 

breeds of sheep reared under comparable conditions have 

frequently different age-type weight and average daily 

gains (Gbangboche 2005a; Doko Alou et al., 2013). These 

authors linked it to several factors including the genetic 

type and natural selection (Lebbie and Ramsay, 1999; 

Gbangboche, 2005b; Youssao, 2008). This reality is 

highlighted by the results of our study which show that 

Ouda rams were significantly heavier than Djallonke 
Dwarf rams. This is in agreement with the report of 

Osinowo et al.  (1989) and Otoikhian (2008).  It was also 

observed that the variation in phenotypic traits of the 

studied sheep breeds found in Benin is relatively high. 

This is a good potential to explore for genetic 

improvement programmes for Benin native sheep breeds. 

Poivey et al. (1982) reported high heritability for 

weight at three months of age and suggest taking this into 

account in the selection of dwarf sheep. It is therefore 

proven that the crossbreeds Sahelian x West African 

dwarf sheep express best growth performances than pure 
Djallonke breed (Amégé, 1984) and could be perceived as 

an alternative of improvement of the profitability of sheep 

rearing (Gbangboché et al., 2002). Thus, the crossing 

between Djallonke sheep and Ouda sheep breeds can 

improve the growth performances of Djallonke sheep and 

preserve their resistance to disease. 

The weights obtained at the 12th month old in 

Djallonke and Ouda rams are lower than the value of 30kg 

obtained by Amégé (2004) for Vogan sheep at 7 months 

old and the live weight of 37.3kg reported for Lohi sheep 

of 9 months old by Lashari and Tasawar (2010). These 

confirm that the growth performances of the sheep breeds 
reared in Benin have relatively very low growth 

performance and need improvement program, since body 

size is generally important parameters used in breeding 

soundness evaluation. Knowing the body weight of an 

animal is important for a number of reasons such as 

breeding, correct feeding, health matters, growth as well 

as classification.  

In the same way, the head length and whither’s height 

of Ouda Sheep were significantly higher than those of 

Djallonke sheep. However, the scapulo-ischium length and 

chest circumference were similar in the both sheep breeds 
in our study. The Djallonke sheep had also presented the 

lower values of shoulder width and pelvis length. 

The variation of morphometric measurements 

observed herein according to the ecotype with the highest 

values of all measured parameters found in sheep of Ouda 

breed is in accordance with the report of Salako and 

Ngere (2002). Similar result was also reported by Traore 

et al. (2008) between the Sahelian and Sudan- Sahelian 

(Mossi) sheep of Burkina-Faso where Sahelian sheep had 

longer tail than Mossi sheep.  According to FAO (2005), 

the characterization of body measurements of the 

Djallonke sheep presents great variability according to the 
latitudes and mediums of breeding.   

 

Variability testicular measurements in Djallonke and 

Ouda Sheep reared in Benin 

The testicular morphometric parameters in Djallonke 

and Ouda Sheep are given in table 2. It come out from this 

table that, the scrotal length was significantly affected by 

the sheep breed with the weakest value recorded within 

Djallonke sheep breed comparatively to Ouda rams. In the 

same way, the scrotal circumference, paired testes weight, 

mean testes length, testes diameter and mean testes 

volume varied significantly according to the sheep breed 

with the highest values observed in Ouda sheep. The 

paired epididymal weight and mean epididymal length of 

Ouda rams were significantly higher than those of 

Djallonke breed. Similarly, the mean epididymal volume 

of Djallonke sheep was 14.76 ml to 16.62 ml for Ouda 
breed. This finding confirms the result of Ibrahim et al. 

(2012) who observed that the scrotal circumference of 

Uda was significantly higher than of the Balami and 

Yankasa, but there had no significant difference between 

Balami and Yankasa breeds. Similar reports of differences 

between breeds were earlier reported in goats (Raji et al., 

2008) and cattle (Abassi, 2011; Addass, 2011). According 

to these authors, these differences could be due to the 

effect of genotype or breed. Nevertheless, the means of 

scrotal circumference of Ouda breed obtained herein was 

higher than the value of 21.50 ± 0.61, reported by 
Ahemen and Bitto (2007) for West African dwarf rams 

but similar with the value recorded in Djallonke rams. 

Scrotal circumference is measured as it gives a good 

indication of rams breeding ability. Schoenian (2011) 

reported that ram lamb with scrotal circumference of less 

than 30 cm and adult rams with scrotal circumference of 

less than 32 cm should probably not be used for breeding. 

Similarly, Söderquist and Hultén (2006) reported that for 

mature rams (17 - 54 months old), the mean scrotal 

circumference was 34.4 ± 2 cm in Gotlandie breed, and 

34.5 ± 0.9 cm for Dorper ram by Besta. 

The differences found in testes size could be due to 
the effect of breed. Similar reports of differences between 

breeds were earlier reported in goats (Raji et al., 2008) 

and cattle (Abassi, 2011; Addass, 2011). 

Testes weight, a soundness index of semen producing 

ability had been found to depend on the breed in the 

current study. The results observed herein are similar to 

those found in other breeds of sheep within the tropics and 

sub-tropics, but significantly higher than the values 

varying between 134.48 g and 154 g as reported for WAD 

rams and Kajli rams in Nigeria and Pakistan by Ahemen 

and Bitto (2007) and Siddiqui et al. (2005) respively. 
Moreover, it was reported that males with larger 

testes tend to sire daughters that reach puberty at an 

earlier age (Söderquist and Hultén, 2006). Brito et al. 

(2004) have reported that heavier testes produce more 

spermatozoa than the smaller testes in breeding animals. 

The significant higher testes weight of sheep Ouda found 

in our study would mean that those testes could contain 

more seminiferous tubule, interstitial endocrine cells and 

possibly more spermatozoa than the Djallonke breed. The 

variation in the testes volume for the different breed 

observed in this study agrees with the report of Ibrahim 

(2012) in different strains of chicken. 

 

Conclusion 
The study revealed that chest circumference, back 

width, pelvis length, paired testes weight, mean testes 

length, testes diameter, mean testes volume, mean testes 

density, paired epididymal weight, mean epididymal 
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length, mean epididymal volume and the mean 

epididymal density depend on the sheep breed with the 

best testicles size recorded in Ouda sheep. Further study 

must be carried out on the variability of semen quality of 

those sheep breeds reared in Benin. 

 

Acknowledgement 

The authors are very much grateful to the traditional 

sheep breeders and the lab of the National Agro-pastoral 

High School of the University of Parakou for giving all 

types of support in conducting this study. 

 

REFERENCES 

 

Abbasi MA and F Ghafouri-Kesbi, 2011. Genetic (co) 

variance components for body weight and body 

measurements in Makooei sheep. Asian-Aust J Anim 

Sci, 24: 739-743. 

Addass PA, 2011. Genotype and seasonal variations in 

testes and paired epididymal sperm production among 

indigenous bull cattle in Mubi Adamawa State, 

Nigeria. Agric Biol J N Am, 2: 19-22. 
Adjibode AG, 2012. Facteurs non génétiques influençant 

les paramètres zootechniques de la chèvre naine en 

zone soudanienne du Bénin. Mémoire présenté en vue 

de l’obtention du diplôme de master en production et 

santé animales, EPAC/UAC, 91. 

Agga GE, U Udala, F Regassa and A Wudie, 2011. Body 

measurements of bucks of three goat breeds in 

Ethiopia and their correlation to breed, age and 

testicular measurements. Small Rumin Res, 95: 133-

138.  

Ahemen T, and II Bitto, 2007. Sperm production rate, 

Gonadal and extragonadal sperm reserves of the West 
African Dwarf rams in Makurdi. Proc. of the 32nd 

Annu Conf of Nig Soc for Anim Prod, pp: 99-101. 

Akouèdégni CG, IG Tossa, E Ahoussi, and MS 

Hounzangbé-Adoté, 2013. Effects of the fresh leaves 

of Spondias mombin L. on milk production of West 

African Dwarf (WAD) ewes and their lamb’s growth 

performance. Global J Res Med Plants & Indigen 

Med, 2: 126-134. 

Alexandrou A, 2001. Principles of fluid mechanics (1 

edition). New Jersey. Prentice Hall Inc. 

Amégée Y, 1984. Le mouton de Vogan (croisé Djallonké 
x Sahélien) au Togo III. Performances 

d’engraissement et rendement des carcasses. Revue 

Elev Méd vét Pays Trop, 37: 97-106. 

Awohouedji DYG, S Babatounde, JG Adounkpe, M 

Houinato and S Hounzangbe-Adote, 2013. 

Supplementing Panicum maximum with two 

medicinal forages in the diet of Djallonke sheep at the 

Benin national sheep center. Sci J Anim Sci, 2: 284-

295. 

Ayuk A, E Iyayi, B Okon and J Ayuk, 2014. Growth 

Performance of West African Dwarf (WAD) Sheep 

Fed Biodegraded Enterolobium cyclocarpum Based 
Diets. Agricultural Sciences, 5, 710-715. doi: 

10.4236/as.2014.58074. 

Babatounde S, Oumorou M, Tchabi IV, Lecomte T, 

Houinato M, Adandedjan C, 2010. Ingestion 

volontaire et préférences alimentaires chez des 

moutons Djallonké nourris avec des graminées et des 

légumineuses fourragères tropicales cultivées au 

Bénin. Int J Biol Chem Sci, 4: 1030-1043. 

Bitto II, and GN Egbunike, 2006. Seasonal variations in 

the morphometric characteristics of the pubertal West 

Africa Dwarf Bucks in its Native Tropical 

Environment. Int J Morphol, 24: 637-42.  

Cervantes I, R Baumung, A Molina, T Druml, JP 

Gutierrez, J Solkner, and M Valera, 2009. Size and 

shape analysis of morphofunctional traits in the 

Spanish Arab horse. Livestock Sci, 125: 43–49. doi: 

10.1016/j.livsci.2009.03.006. [Cross Ref] 

Country Stat, 2016. Répartition des effectifs d’animaux 

vivants. http://www.countrystat.org/home.aspx?c= 

BENandta=053SPD135andtr=21 consulté le 

06/05/2016. 

CountryStat/Benin, 2013. Base de données statistiques, 

consulté à l’adresse, http://countrystat.org/ben ou 

http://www.fao.org/economic/ess/countrystat/en/.  

Consulté le 06/05/2016. 

Doko AS, S Farougou and FCC Hountondji, 2013. Impact 

of prophylactic measures and the use of local food 

resources on the viability and growth of pre-weaning 

lambs in Djougou, in the northern region of Benin. J 

Anim Plant Sci, 19: 2933-2940. 

Dossa LH, C Wollny, and M Gauly, 2007. Spatial 

variation in goat populations from Benin as revealed 

by multivariate analysis of morphological traits. 

Small Rum Res 73: 150–159. doi: 

10.1016/j.smallrumres.2007.01.003. [Cross Ref] 

Emsen E, 2005. Testicular development and body weight 

gain from birth to 1 year of age of Awassi and 

Redkaraman sheep and their reciprocal crosses. Small 

Rumin Res, 29: 79-82.  

FAO, 2005. Global Livestock Production and Health 

Atlas. Food and Agriculture Organisation, Rome. 

http://www.fao.org/ag/aga/glipha/index.jsp (accessed 

March, 2005). 

Fournier A, 2006. Elevage des moutons. Edition Artemis, 

Slovaquie, 94p. 

Gbangboché AB, FA Abiola, JP Laporte, S Salifou, PL 

Leroy, 2002. Amélioration des ovins dans l’Ouémé et 

le Plateau en République du Bénin. Enjeux de 

croisement des ovins Djallonké avec les moutons du 

Sahel. Tropicultura, 20: 70-75.  

Gbangboche AB, FA Abiola, C Michaux, and PL Leroy, 

2005a. Paramètres génétiques et non-génétiques des 

caractères de croissance du mouton Djallonké au 

Bénin. Renc. Rech. Ruminants, 12. 

Gbangboche AB, JL Hornich, M Adamou-N’diaye, AP 

Edorh, F Fanir, FA Abiola, and PL Leroy, 2005b. 

Caractérisation et maîtrise des paramètres de la 

reproduction et de la croissance  des  ovins  Djallonké  

(Ovis  amon  aries).  Ann  Méd  Vét, 149: 170-182. 

Gbangboché AB, SM Hounzangbé-Adoté, SY Doko, F 

Farnir, J Detilleux, and PL Leroy, 2004. Production 

des ovins Djallonké en station dans la zone guinéenne 

au Bénin: 1. Performances de reproduction et 

influence  des  facteurs  non  génétiques. RASPA  2:  

49-55. 

Gbangboché AB, FA Abiola, JP Laporte, S Salifou et PL 

Leroy, 2002. Amélioration des ovins dans l’Ouémé et 

le Plateau en République du Bénin. Enjeux de 

http://www.countrystat.org/home.aspx?c
http://countrystat.org/ben
http://www.fao.org/economic/ess/countrystat/en/
http://www.fao.org/economic/ess/countrystat/en/


Inter J Vet Sci, 2017, 6(2): 108-113. 
 

 113 

croisement des ovins Djallonké avec les moutons du 

Sahel. Tropicultura, 20: 70-75. 

Gizaw S, JAM van Arendonk, H Komen, JJ Windig, O 

Hanotte, 2007. Population structure, genetic variation 

and morphological diversity in indigenous sheep of 

Ethiopia. Anim Genet; 38:621–628. doi: 

10.1111/j.1365-2052.2007.01659.x.  

Ibrahim AA, 2012. Assessments of the semen quality, 

testicular development and carcass characteristics of 

four strains of cockerels in a semi-arid environment 

of Kano State, Nigeria. MSc. Thesis. University of 
Maiduguri. 

Larrat R, 1989. Manuel vétérinaire des agents techniques 

de l’élevage tropical. Collection manuels et précis 

d'élevage, Ministère de la coopération & 

Développement, IEMVT, n°5, 2è  édition, 533p. 

Lashari MH, and Z Tasawar, 2010. Genetic Potentials of 

local breed of sheep habitating around dera ghazi 

khan, Pakistan. Sarhad J Agric, 26: 251-258. 

Lebbie SHB and K Ramsay, 1999. A perspective on 

conservation and management of small ruminant 

genetic resources in the sub-Saharan Africa. Small 
Rumin Res, 34: 231-247. 

London JC, and JH Weniger, 1996. Investigation into 

traditionnaly managed Djallonké-sheep production in 

humid and subhumid zones of Asante, Ghana. V. 

Productivity indices. J Anim Breed Genet, 113: 483-

492. 

Mason IL, 1996. A World Dictionary of Livestock 

Breeds, Types and Varieties. Fourth Edition. CAB 

International, 273 pp. 

Mawuena K, 1987. Haut degré de tolérance à la 

trypanosomose des moutons et des chèvres de race 

Naine Djallonké des régions sud-guinéennes du 
Togo: comparaison avec les bovins trypanotolérants. 

Rev Elev Méd Vét Pays Trop, 40: 55-58. 

Okpeku M, A Yakubu, SO Peters, MO Ozoje, CON 

Ikeobi, OA Adebambo and IG Imumorin, 2011. 

Application of multivariate principal component 

analysis to morphological characterization of 

indigenous goats in Southern Nigeria. Acta Agric 

Slov, 98: 101-109.  

Osinowo EO, SM Dennis, DIK Osori, ECT Molokwu, 

1977. Scrotal and Testicular Dimensions in some 

West African Bulls. Niger J Anim Prod 4: 31-36. 
Otoikhian CSO, AM Otoikhian, OP Akporhuarho and C 

Isidahoman, 2008. Correlation of body weight and 

some body measurement parameters in Quda sheep 

under extensive management system. Afr J Gen 

Agric, 4: 129-133. 

Pagot J, 1985. L’élevage en pays tropicaux. Editions 

Maisonneuve et Larose (Paris), 526p. 

Poivey JP, E Landais, and Y Berger, 1982. Etude et 

amélioration génétique de la croissance des 

Djallonké. Résultats obtenus au Centre de Recherches 

Zootechniques de Bouaké (Côte-d’Ivoire). Revue 

Elev Méd Vét Pays Trop, 35: 421-433. 

Raji AO, JU Igwebuike, and J Aliyu, 2008. Testicular 

biometry and its relationship with body weight of 

indigenous goats in a semi-arid region of Nigeria. 

ARPN J Agric Biol Sci, 3: 6-9. 

Riva J, R Rizzi, S Marelli, and LG Cavalchini, 2004. 

Body measurements in Bergamasca sheep. Small 

Rum Res, 55: 221-227. doi: 10.1016/j.smallrumres. 

2003.12.010.  

Rombaut D, 1980. Comportement du mouton Djallonké 

en élevage rationnel. Revue Elev Méd Vét Pays Trop, 

33: 427-439. 
Salako AE and LO Ngere, 2002. Application of 

multifactorial structural discriminant analysis in the 

morphometric structural differentiation of West 

African Dwarf and Yankassa sheep in South West 

Nigeria. Niger J Anim Prod, 29: 163-167.  

Schoenian S, 2011. Sheep 201. Bigginers Guide to 

Raising Sheep. Available in: http://www.sheep101. 

info/201 

Siddiqui HUR, AA Ahamad, and ZK Han, 2005. 

Biometrical studizes of testes of the ram. J Agric Soc 

Sci, 1: 78-79. 
Söderquist L, and F Hultén, 2006. Normal values for the 

scrotal circumference in rams of gotlandic breed. 

Reprod Domest Anim, 41: 61-2.  

SWAC-OECD / ECOWA, 2008. Livestock and regional 

market in the Sahel and West Africa Potentials and 

challenges. 170p.  

Traoré A, HH Tamboura, A Kaboré, LJ Royo, I 

Fernández, I Álvarez, M Sangaré, D Bouchel, JP 

Poivey, L Sawadogo, and F Goyache, 2008. 

Multivariate analyses on morphological traits in 

Burkina Faso goat. Arch Anim Breed, 51: 588–600. 

Vallerand F, and R Branckaert, 1975. La race ovine 
Djallonké au Cameroun. Potentialités zootechniques, 

conditions d’élevage, avenir. Revue Elev Med Vét 

Pays Trop, 28: 451-457. 

Yakubu A, and IS Musa-Azara, 2013. Evaluation of three 

mathematical functions to describe the relationship 

between body weight, body condition and testicular 

dimensions in Yankasa sheep. Int J Morphol, 31: 

1376-1382. 

Yapi-Gnaoré CV, 1994. Caractères phénotypiques de 

différenciation et de croissance des agneaux de race 

pure Djallonké et croisés Sahélien x Djallonké. In: 
Proc. 2nd Biennial conference of the African Small 

Ruminant Res Network, Arusha, Tanzania, December 

7-11, 215-219.  

Yapi-Gnaoré CV, A Oya, B Dagnogo, and M Ouattara, 

1995. Influence de la sélection du poids du bélier sur 

la croissance de la descendance. http://www.fao.org/ 

wairdocs/ilri/x5473b/x5473b07.htm. 

Youssao AKI, S Farougou, BG Koutinhouin, G Bio 

Bagou, and BD Kora, 2008. Aptitudes maternelles de 

la brebis Djallonké en  élevage  traditionnel  dans  la  

Commune de Banikoara au Bénin. Revue Méd Vét, 

159: 538-544.  
 

 

http://www.sheep101/
http://www.fao.org/%20wairdocs/ilri/x5473b/x5473b07.htm
http://www.fao.org/%20wairdocs/ilri/x5473b/x5473b07.htm

