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Abstract  

This study involved the assessment of phenotypic variations among West African Dwarf (WAD) sheep in six local 

government areas of Ijebu province of Ogun State, Nigeria. A total of one hundred and twenty (120) mature WAD sheep 

comprising of 49 males and 71 females were randomly selected for the study. Animals were randomly selected across 

12 locations within six local government areas. Measurements were restricted to apparently healthy (WAD) sheep 

that conformed to the classification description of the breed. Data on 14 morphometric traits which included horn 

length, head width, head length, shoulder width, foreleg length, heart girth, body length, paunch girth, rump length, 

rump width, wither height, tail length, ear length and thorax depth were measured. Data collected were subjected to 

statistical analysis. Results obtained indicated that location had a significant effect (P<0.05) on the body parameters 

measured. The result revealed the presence of morphological and phenotypic variation within WAD sheep in different 

local government areas studied. The information obtained in the present study may be useful for phenotypic 

characterization of Nigerian West African Dwarf (WAD) sheep and could assist farmers and breeders when conducting 

management, selection and preservation programs. 
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1. Introduction 

The human population in Nigeria is estimated to be about 198 million (NPC, 2018), this population is 

continuously increasing every year. Consequently, this increase has resulted in more demand for animal-

derived food products to meet up with the minimum daily animal protein requirement per individual. This 

inadequate animal protein supply is due to inadequate meat producing livestock which include poultry, goat, 

cattle, pig, sheep, rabbit, etc. Thus, the need to increase animal protein supply through meat consumption could 

be achieved through efficient use of promising indigenous animals such as the West African Dwarf sheep 

(WAD) which are prolific, immunotolerant to most of the endemic diseases (Baker, 1995) and physiological 

tolerance to the hot humid climate of tropical West Africa (Fadare et al., 2012). Being a vital animal in the 

history of farming, sheep have a deeply entrenched place in human culture. Their management include 

overnight housing and tethering by day during the wet season. Some cut and dairy feeding slightly before 

harvesting their grain crops and allowing them to roam freely in the dry season (Wilson, 1991). The world 

population of sheep is estimated to be 1.17 billion (FAO, 2015) with 19% found in Asia and Africa. In Nigeria, 

goats are more numerous than sheep among the domesticated small ruminants as presented in Table 1. The 

population of sheep in sub-Saharan Africa is estimated at over 158 million and that of Nigeria is over 20.5 

million (FAOSTAT, 2000) being owned by rural households, farmers, small-scale business men and women, 

traders, etc. The Nigerian native sheep breeds are Balami, Uda, Yankassa and West African Dwarf (WAD). They 

differ considerably in size, coat colour and other characteristics. However, only the first three are well adapted 

to arid conditions which characterize the Northern part of the country (Adebambo et al., 2000). The WAD 

sheep is a small-bodied, compact breed which may be all white, black, brown or spotted black or brown on a 

white coat. Its variation in colour and patchy distribution make it difficult to distinguish clearly from the 

Yankassa. Adu and Ngere (1979) stated that different types exist, mentioning the ‘Pagan’ variety on the Jos 

Plateau and the ‘Umuahia’ variety near the confluence, but there is no published account of such varieties. WAD 

sheep are predominantly bred in the humid tropics where majority are reared under the traditional 

management system. The weight of the adult males is approximately 35 kg and are usually horned. Many 

African native small ruminant breeds have been characterized by phenotype (Oke and Ogbonnaya, 201l). 

Morphological characterization of a breed assists in breed description and setting breed standards, thus 

allowing distinction between breed and strains (Mc Manus et al., 2010).  

Table 1. Nigeria livestock population 
estimates 

Species Number 
Chickens 82 400 000 
Goats 34 500 000 
Sheep 22 100 000 
Cattle 13 900 000 
Donkeys 900 000 
Horses 200 000 
Camels 90 000 
Other poultry* 31 900 000 
Pigs 3 500 000 
Rabbits 1 700 000 
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Guinea pigs 500 000 
*Pigeons, ducks, guinea fowls and turkeys 
Source: Bourn et al. (1994) 

There is a need to study variations among native breed populations via characters to facilitate their efficient 

utilization (Salako and Ngere, 2002). Qualitative characters have been used for classification and identification 

of animal populations (Lauvergne et al., 1996). The ability of the producers and buyers to relate the 

measurement of live animals to growth characteristics is important for optimal production and value-based 

trading system. This ability will also effectively reward livestock farmers rather than the middlemen that tend 

to gain more profit in livestock production business especially in developing countries (Afolayan et al., 2006). 

A study of linear body measurements on most farms in the tropics is important because most farmers lack 

weighing scales and the education to understand their manipulations (Gerald, 1994). Previous studies on 

phenotypic variation among sheep in Nigeria were mainly on three breeds (Balami, Yankassa, and Uda) located 

mainly in the Northern part of the country. Yakubu et al. (2010) studied genetic and phenotypic differentiation 

of qualitative traits in Nigerian indigenous goats and sheep in three states in Northern Nigeria. Yakubu and 

Ibrahim (2011) also reported on multivariate analysis of morphostructural characteristics in Nigerian 

indigenous sheep in four Northern states. To the best of our knowledge, there is still dearth of information on 

the phenotypic variation among WAD sheep being the predominant breed in the South-Western part of Nigeria. 

Therefore, this study aims at studying the phenotypic variation in WAD sheep from different local government 

areas of Ijebu province in Ogun State, Nigeria. 

 

2. Materials and methods 

2.1. Description of study area  

The study was conducted in six local government areas (LGA) in Ijebu province of Ogun State, South West 

Nigeria; two towns in each LGA summing up to 12 randomly selected for sampling. The study areas included 

Ijebu-Ode and Ijebu-Isiwo in Ijebu-Ode LGA, Itanrin and Abapawa in Odogbolu LGA, Ijebu-Ife and Ijebu-

Imushin in Ijebu East LGA, Atan and Ogbogbo in Ijebu North-East LGA, Abigi and Ibiade in Ogun Waterside LGA 

and Mamu and Ago Iwoye in Ijebu North LGA. The study area lies in the tropical rainforest belt within latitudes 

6º 15' and 6º 50' N, longitudes 3º40' and 4º45' E (Agbolade et al., 2008). The temperature is relatively high 

during the dry season with the mean around 30°C. Low temperatures are experienced during the rains, 

especially between July and August when the temperatures could be as low as 24°C.  

2.2. Animal management and experimental design 

A total of one hundred and twenty (120) mature West African Dwarf (WAD) sheep comprising of 49 males and 

71 females with different coat colours were randomly selected and used for this study. All the animals were 

selected using phenotypic parameters. The animals were semi-intensively managed. During the day, the 

animals roamed about without any form of shelter provided except when the animals decided to rest under a 
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shade, while at night the animals were housed. Each of the animals selected for measurement was restrained 

and calmed before measurements were taken to ensure that they were not unnecessarily stressed. The 

following measurements were taken on each of the animals as described by Adebayo (2009) and Yakubu 

(2009):  

Horn length (cm): Measured from the temple of the head to the tip of the horn. 

Head width (cm): Measured between the roots of the horns and the nuchal crest. 

Head length (cm): Measured from the tip of the skull at the mouth region to the point where the cervical 

vertebrae connect to the skull.  

Shoulder width (cm): Measured as the distance between the processes on the left shoulder blade and that on 

the right shoulder blade. 

Foreleg length (cm): measured as the distance from the proximal extremity of the colcannon process to the 

mid-lateral. 

Heart girth (cm): The heart girth was measured by taking the measurement of the circumference of the chest. 

Body length (cm): Measured as the distance from the occipital protuberance to the base of the tail. 

Paunch girth (cm): Measured immediately posterior to the last rib. 

Rump length (cm): Measured as the distance from the hip (tuber coxa) to the pin (tuberins chi). 

Rump width (cm): Measured as the distance between the two tuber Coxa. 

Wither height (cm): A flat platform was used upon which the animal was placed. The height at withers was 

measured as the distance from the surface of the platform to the withers using a measuring tape. 

Tail length (cm): Measured from the base of the tail to the end of’ the coccygeal vertebrae. 

Ear length (cm): Measured as the distance from the point of attachment to the tip of the ear. 

Thorax depth (cm): Measured from the spianus process to the xyphoid process of the sternum. 

All measurements were taken in the morning before the animals were fed to avoid feed and water 

interference in the records. Height (in cm) was measured using a graduated measuring stick, length and 

circumference (in cm) were measured with a tape rule and the measurement of width was taken using a rope. 

All measurements were carried out by the same person to avoid any individual variations. 

2.3. Statistical analysis 

Data collected were analyzed using Statistical Package for Social Sciences (SPSS, 2001 for Windows Version 

11.1 SPSS Inc., Chicago, Illinois). 

 

3. Results and discussion 

Table 2 presents the total number of sheep sampled per sex in the study areas. Percentage of the female 

animals was higher than that of males (59.2% and 40.8%, respectively). This may be due to preference of 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4328026/#CR11
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female animals in the herd than males by the rural farmers to reduce feeding cost and increase efficiency of 

production as well as multiplication. Most farmers prefer to keep females for breeding purpose while males 

are rather castrated, fattened and raised up to market weight for sale as meat (slaughtered for festival use or 

for personal consumption) to generate income for the owners in time of financial need at about the age of not 

more than two years. The net effect of this act is availability of very few males at age above 2 years. This agrees 

with the report of Rotimi et al., (2017) who stated that the number of females were higher than that of males 

when WAD goats were sampled in Bassa local government area of Kogi State, Nigeria.  

Table 2. Total number of sheep sampled per sex in the study areas 

Location (LGAs) Number of females Number of males Total  
Ijebu-Ode 11 9 20 
Odogbolu 11 9 20 
Ijebu East 10 10 20 
Ijebu North-East 12 8 20 
Ogun Waterside 14 6 20 
Ijebu North 13 7 20 
Total 71 49 120 
Percentage (%) 59.2 40.8 100 

LGAs = Local Government Areas 

The morphological traits of WAD sheep according to the study areas is presented in Table 3. There were no 

significant (P>0.05) differences observed except in horn length, shoulder width, foreleg length, heart girth, 

body length, rump length, rump width, wither height and tail length. The values obtained in the present study 

are comparable to those reported by Fajemilehin and Salako (2008) and Rotimi et al. (2017) for WAD goats. 

The variations in values may be attributed to specie differences between sheep and goat, management system, 

experimental location, age and sex of the animal. In contrast to the result obtained in the present study, Rotimi 

et al. (2017) noted that location had no significant effect on morphometric parameters of WAD goats. This 

observation in the present study is suspected to be due to the type of management system used in the study 

areas. The animals were semi-intensively managed with little or no feed supplementation as compared to if 

they had been kept in research stations under better management conditions. 

Table 3. Morphological traits of West African Dwarf (WAD) sheep according to the study areas 

Traits (cm) Ijebu-Ode  Odogbolu  Ijebu East Ijebu North East  Ogun 
Waterside  

Ijebu 
North  

SEM 

Horn length 3.65b 2.55bc 4.00b 1.30c 6.45a 7.50a 0.558 
Head width 12.93 12.60 13.00 12.55  12.00  12.65  0.094 
Head length 22.80  23.40  23.00 22.15 21.05 23.80 0.223 
Shoulder 
width 

17.65 ab 17.10 b 15.10 c 17.95 a 15.65 c 18.30 a 0.302 

Foreleg length 30.05 c 39.05 a 37.10 b 38.60 ab 39.05 a 37.45 ab 0.783 
Heart girth 32.95 a 30.80 b 28.05 d 26.90 e 29.30 c 28.60 cd 0.493 
Body length 63.20 a 61.30 b 58.40 c 60.55 b 60.60 b 59.25 c 0.393 
Paunch girth 29.15  27.05  25.80 25.45 27.85 28.10 0.327 
Rump length 19.00 bc 17.75 d 18.90 c 19.05 bc 19.80 b 21.50 a 0.292 
Rump width 25.80 c 23.95 d 26.35 c 25.85 c 27.75 b 30.10 a 0.470 



International Journal of Development and Sustainability                                                                      Vol. 8 No. 8 (2019): 503-510 
 

 

  

508                                                                                                                                                                                  ISDS  www.isdsnet.com  

a-eMeans in the same row with different superscripts are significantly different (P<0.05) 

Hall (1991) had reported that WAD sheep and goats are evidently smaller than their northern counterparts. 

Animals from the south are relatively smaller than those from the central part of the country, but this is more 

obvious in WAD sheep than in WAD goats Apparently, there is a zone of mixing between the WAD breeds and 

the northern breeds and it is predicted that this zone will be found to be wider for sheep than for goats. It might 

be possible that the Yankassa, one of the northern breeds may be connected to WAD sheep. Variations in some 

morphological traits in different ecological zones could be due to differences in availability of feed resource in 

terms of quality and quantity, availability of natural grazing area and management conditions which the 

animals were subjected to (Cam et al., 2010). Ebegbulem et al. (2011) stated that sex did not affect traits 

measured when WAD goats were studied in Abia state, South East of Nigeria. Age might have influenced some 

of the parameters measured in the WAD sheep. Heart girth and body weight are environment-dependent and 

thus, increase with age. Foreleg length is one of the body parameters that are regarded as indicators of 

characteristic body size and attains about 80% of the expected adult size in less than a year (Salako, 2004). 

 

4. Conclusion 

The significance of phenotypic characterization of WAD sheep genetic resources cannot be over emphasized. 

The result revealed the presence of morphological and phenotypic variation within the WAD sheep in different 

local government areas studied. The information obtained in the present study may be useful for phenotypic 

characterization of Nigerian West African Dwarf (WAD) sheep and could assist farmers and breeders when 

conducting management, selection and preservation programs. 
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