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Abstract 

This study was performed to determine the live weight and linear body measurement in the five coats colored red Sokoto 

goat ecotypes. For this purpose, a total of 200 goats were used, and classified into five (5) different groups of coat colored 

ecotypes and subgroups (males and females). The result showed that dark red coat colored goats had significantly higher 

mean body weight than the other coat colors (p<0.05). BW and CVRL in dark red were significantly higher compared to 

the other ecotypes. However, variegated coat colored red Sokoto goat had significantly higher HW compared to the others 

except the dark red coat colors, furthermore, variegated coat colored red Sokoto goat also had significantly higher CC 

compared to all the red Sokoto goat ecotypes. It was concluded that dark red and variegated coat colored goat had similar 

linear body measurements and dark red Sokoto goat ecotypes was recommended for goat production. 
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Introduction 

     The importance of goats in the economy of developing 
countries is enormous. It has been found that there are 
breed differences in term of the quality and quantity of 
meat, milk and skin production [1]. Indigenous breeds of 
goats in Nigeria include; the West African Dwarf (WAD) 
goat, Sahel/desert goat- (West African Long-Legged) and 
Sokoto Red/Maradi [2]. Distribution of the goat breeds in 
the country showed that the West African Dwarf (WAD) 
goat is common to southern Nigeria while the Sahel or 

desert goat and Sokoto Red are common to the northern 
region of the country [3]. 
 
     Five distinct coat colors were identified as Red Sokoto 
Goat (RSG) ecotypes; dark red, brown, light brown, black 
and variegated [4], these colors currently represent the 
population of red Sokoto goat with only about 19% of the 
total population found within Sokoto and its environs are 
classified as dark red Sokoto goat [4]. 
     Characterization of goats breeds were made basically 
on their origin, body size, body length and other linear 
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body measurement. The Nigerian goats are classified into 
large, medium and small breeds that is Sahel, red Sokoto 
and West African Dwarf breeds respectively based on 
height at withers [5,6]. 
 
     Body weight and linear body measurement of red 
Sokoto goat has been reported by several authors in 
Ibadan, Maiduguri and Adamawa Nigeria [7-10]. However 
no information available on these measurements in the 
different coat colors in red Sokoto goat. More so, there is 
need to establish these morphometric data to bridge the 
gap of the existing information, the data to be generated 
in this study will further establish means of differentiating 
between the five coat color of red Sokoto goat for 
selective breeding, this data will also serve as a baseline 
information for estimating a one year old red Sokoto goat 
of the five different coat colors. 
 
     Therefore, this study determined the bodyweight and 
linear body measurements across the different coat colors 
of red Sokoto goat. 
 

Materials and Methods  

     In this study, two hundred (200) goats with an average 
age of one year kept at the Usmanu Danfodiyo University 
farm were used, they were classified into five (5) groups 
based their coat color ecotypes; group 1 (dark red), group 
2 (brown), group 3 (light brown), group 4 (black) and 
group 5 (variegated) [4] (Table 1). The age of the animals 
were determined using rostral dentition and time of birth 

[11] and their weight was obtained using a weighing 
balance (CAMRY®) [12]. 
 
The following Linear Body Measurement was obtained: 
Crown Vertebral Rump length (CVRL): was 
measured using a tape rule (BUTTERFLY®) from the 
inter-cornual protuberance to the base of the tail. 
 

Chest Circumference (CC): was obtained by running 
the tape rule around the thoracic cage behind the 
olecranon and over the contour of the withers. 
 

Height at Withers (HW): was measured when the 
animal was standing quietly on a ground level. The tape 
rule was placed on the ground level lateral to the distal 
phalanx to the peak contour above the shoulder blade [8]. 
 

Statistical analysis 

     Data obtained were subjected to Analysis of Variance 
(ANOVA), using GraphPad InStat statistical software 
version 3.0. Difference was considered significant at 
P<0.05. BW=Body weight, CVRL=Crown Vertebral Rump 
Length, HW=height at withers and CC=Chest 
circumference. Means in the same row with different 
superscript differ significantly (p<0.05)  
 

Results 

     The results on body weight (BW), crown vertebral 
rump length (CVRL), height at withers (HW) and chest 
circumference (CC) for the five different coat color 
ecotypes are presented in (Table 1). 

 

 
Dark red Brown Light browrn Black Variagated 

BW 20.44±4.86a 19.14±4.60b 18.19±5.01c 19.53±5.24b 18.83±4.87bc 

CVRL 78.46±8.35a 76.78±9.53a 75.57±9.39a 75.52±11.00a 77.88±7.35b 

HH 60.75±1.67a 56.84±2.80b 56.34±5.08b 56.4±1.87b 61.38±2.37a 

CC 60.84±5.18a 59.84±5.41a 59.74±5.61a 59.72±5.08a 62.91±3.87b 

Table 1: Mean ±SD of body weight (BW) (kg), crown vertebral rump length (CVRL) (cm), height at withers (HW) (cm) and 
chest circumference (CC) (cm) of the five different coat color goats. 
BW=Body weight, CVRL=Crown Vertebral Rump Length, HW=height at withers and CC=Chest circumference. Means in 
the same row with different superscript differ significantly (p<0.05). 
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Figure 1: Body weight (kg) of the five (5) coat colors of red Sokoto goat ecotypes. 
 

 
     All the coat color ecotypes, dark red males had the 
highest body weight (BW) (20.44±) and differs 
significantly (P < 0.05) with the other four male coat 
colored ecotypes, and no significant (P < 0.05) difference 

was seen between the brown, black and variegated and 
between the light brown and variegated (Table 1 and 
Figure 1).  

 

 

 

Figure 2: Crown Vertebral Rump Length (CVRL) (cm) of the five (5) coat colors of red 
Sokoto goat ecotypes. 

 

 
The dark red had the highest CVRL (78.46±8.35) and it 
differs significantly (P < 0.05) compared to the other male 

coat colored ecotypes except the variegated (77.88±7.35). 
(Table 1 and Figure 2).  

 
 

 

Figure 3: Height at withers (HW) (cm) of the five (5) coat colors of red Sokoto goat ecotypes. 
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The dark red coat colored ecotypes differs significantly 
with the other coat colors except the variegated who had 

the highest mean HW (61.38±2.37) (Table 1 and Figure 
3). 

 
 

 

Figure 4: Chest circumference (CC) (cm) of the five (5) coat colors of red Sokoto goat ecotypes. 
 
 
     The variegated coat color ecotypes had the highest 
mean chest circumference (CC) and differs significantly 
(P<0.05) with the other four coat color ecotypes (Table 1 
and Figure 4). 
 

Discussion 

     Body weight (BW) and other linear body 
measurements of height at withers (HW), Chest 
circumference (CC) and Crown vertebral rump length 
(CVRL) were determined with respect to sex, age and coat 
colour, with the aim of characterizing the red Sokoto goat 
ecotypes. Phenotypically, the red Sokoto goats have been 
characterized as a medium breed with ab adult height at 
withers of about 64cm and average age body weight of 
about 23-30kg [13] which is consistent with the findings 
of this study. Furthermore, in all the five ecotypes 
identified, the CC measurements showed significantly 
higher values in variegated than the other four coat 
colors. These findings of the present study agreed with 
several studies conducted on linear body measurements 
[13-17]. Similarly, the values obtained for CC and HW in 
all the ecotypes agrees with other work [7], but disagrees 
with the CVRL. However, the BW, HW and CC in this study 
were generally higher than those reported in white Borno 
goat and red Sokoto goat [8]. Generally these differences 
could be due to the management system, feeding, age 
range and genetic differences. In all the five ecotypes, BW 
and CVRL in dark red were significantly higher compared 
to the other ecotypes. However, variegated coat colored 
red Sokoto goat had significantly higher HW compared to 
others except the dark red coat colors, furthermore, 
variegated coat colored red Sokoto goat also had 
significantly higher coat colors compred to all the red 

Sokoto goat ecotypes. It was concluded that dark red and 
variegated coat colored goat had similar linear body 
measurements and dark red Sokoto goat ecotypes was 
recommended for goat production. 
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