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Indigenous chickens are the major source of organic meat and eggs. A study was carried out 
to determine their quantitative traits from six states (Kano, Katsina, Jigawa, Sokoto, 
Zamfara and Kebbi) in semi-arid region, Nigeria. Quantitative traits were measured on 240 
adult indigenous chickens and were sampled from 20 households in the study area. The 
results showed that sexual dimorphism exists between the hens and the cocks. The males had 
higher values in most of the traits measured. Location had significant (p<0.05) effect on wing 
length, drumstick length, body length, back width and chest depth. The results also revealed 
positive and significant association between bodyweight and other quantitative traits for 
both hen and cocks. Stepwise multiple regression f bodyweight on morphometric traits 
showed that combination of breast length, back width, thigh length, body length, neck length 
and head circumference accounted for 72% of variation in cocks while five traits (breast 
length, thigh length, chest depth, body length and beak length) accounted for 67% of the 
variation in hens. Cocks have more sexual dimorphism. The association between bodyweight 
and most morphometric traits was positive and significant for both hen and cocks. It is 
however, recommended that breast length, a quantitative trait can be used as determinant of 
body size improvement for selection and breeding programmes of indigenous chickens.
Keywords: morphometric traits, sexual dimorphism, correlation and regression 
*Posthumous

Utilisation de la longueur de la poitrine comme trait quantitatif dans la 
caractérisation des poulets indigènes au Nigeria semi-aride

Résumé
Les poulets indigènes sont la principale source de viande et d'œufs biologiques. Une étude a 
été menée pour déterminer leurs caractéristiques quantitatives dans six États (Kano, 
Katsina, Jigawa, Sokoto, Zamfara et Kebbi) dans la région semi-aride du Nigéria. Les 
caractères quantitatifs ont été mesurés sur 240 poulets indigènes adultes et ont été 
échantillonnés dans 20 ménages de la zone d'étude. Les résultats ont montré qu'il existe un 
dimorphisme sexuel entre les poules et les coqs. Les mâles avaient des valeurs plus élevées 
dans la plupart des caractères mesurés. L'emplacement a eu un effet significatif (p<0,05) sur 
la longueur des ailes, la longueur du pilon, la longueur du corps, la largeur du dos et la 
profondeur de la poitrine. Les résultats ont également révélé une association positive et 
significative entre le poids corporel et d'autres caractères quantitatifs pour les poules et les 
coqs. La régression multiple par étapes du poids corporel sur les traits morphométriques a 
montré que la combinaison de la longueur de la poitrine, de la largeur du dos, de la longueur 
des cuisses, de la longueur du corps, de la longueur du cou et du périmètre crânien 
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représentait 72 % de la variation chez les coqs tandis que cinq traits (longueur de la poitrine, 
longueur de la cuisse, profondeur de la poitrine, longueur du corps et longueur du bec) 
représentaient 67 % de la variation chez les poules. Les coqs ont plus de dimorphisme sexuel. 
L'association entre le poids corporel et la plupart des traits morphométriques était positive et 
significative à la fois pour les poules et les coqs. Il est cependant recommandé que la 
longueur de la poitrine, un caractère quantitatif, puisse être utilisé comme déterminant de 
l'amélioration de la taille corporelle pour les programmes de sélection et d'élevage de 
poulets indigènes.
Mots-clés : traits morphométriques, dimorphisme sexuel, corrélation et 
régression*Posthume

Introduction
Indigenous chickens play important 
socioeconomic roles in developing 
countries (Alders, 2004; Salam, 2005). 
They are kept for provision of animal 
protein (meat and eggs), generation of 
incomes, religious and cultural festival by 
rural community dwellers (Alders et al., 
2009). Nearly all rural and peri-urban 
families in developing countries keep a 
small flock of free-range chickens (Jens et 
al., 2004). Many indigenous breeds that 
have unique characteristics such as disease 
resistance and adaptation to their 
environment are being replaced by 
industrial breeds (FAO, 2012). Around 22% 
of the world's livestock breeds are classified 
as being at risk of extinction, due to loss of 
genetic diversity and decrease in population 
sizes by crossbreeding with commercial 

exotic breeds (FAO, 2012). These 
specialized exotic breeds in many livestock 
species now suffer from the consequences 
of inbreeding, and as a result, many 
productive breeds are becoming more 
dependent on intensive management 
(Wollny, 2003). The objective of the study 
is to characterize indigenous chickens in 
semi-arid zone using morphometric traits.

Materials and methods
Study area
The study was conducted in some selected 
states in semi-arid region of Nigeria. The 
selected states cover between latitude 

0 0 0
4 144' – 10 15' and longitude 10 537'- 

0
13 837' with varying averages of rainfall 
from 690mm to 950mm. The annual 

otemperature varies from 24.1 – 26.3 C in the 
study area.

Figure 1: Map of Nigeria showing the study area
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Flock management
The birds were managed in semi-intensive 
system of production where they roam 
freely during the day and return home in the 
evening for dietary supplementation and 
shelter against predators and harsh weather 
conditions.
Data collection procedure
Bodyweight was measured using 10 kg 
capacity weighing scale calibrated in 
kilogrammes while linear measurements 
were taken using flexible measuring tape 
calibrated in centimetres (cm). The 
anatomical reference points were measured 
in accordance with the standard zoometrical 
procedures (Gueye  et al., 1998). The linear 
traits measured were; Body length (cm) was 
measured as the distance between the first 
cervical vertebrae and the pygostyle, Body 
height (cm) was measured as the distance 
from legs on the ground up to the back of the 
body. Body width (cm) was measured as the 
distance between the right and the left flank 
of the body. Wing length (cm) was 
measured as the distance from the caput 
humeri to the third carpal digit.Neck length 
(cm) was measured as the distance between 
occipital condyle and cephalic borders of 
the coracoids. Head length (cm) was 
measured as the distance between the end of 
the beak and the end of the occipital condyl. 
Head width (cm) was measured as distance 
from the right orbital prominence to the left 
orbital prominence.Shank length (cm) was 
measured as the distance from the shank 
j o i n t  t o  t h e  e x t r e m i t y  o f  t h e  

digituspedis.Foot length (cm) – was 
measured as length between the genu and 
the regiotarsalis.Thigh circumference (cm) 
was measured as the circumference of the 
drumstick at the coxaregion.Comb height 
(cm) was measured as the distance between 
the point of attachment of the comb to the 
head and its highest point.Comb length 
(cm) was measured as the horizontal 
distance between the beginnings to the end 
of the comb.
Data analysis
Effect of location and sex on morphometric 
traits in indigenous chickens were 
determined by subjecting the data to 
Analysis of variance (ANOVA) using JMP 
14.0. The GLM multivariate procedure was 
used throughout the analysis in the model. 
Y = µ + L  + S  + LS  + Eijk i j ij ijk

Where,
Y = variableijk

µ = population mean
th

L = effect of the i  location (1, 2, 3, 4, 5, 6)i 
th

S = effect of j  sex (1= male and 2= female)j

LS  = interaction effect of location and sexij

E = random residual effect.ijk

Variables that showed significant 
differences were separated at 5% level of 
probability using Tukey – HSD.
Pairwise correlation between bodyweight 
and linear body measurements of 
indigenous chicken cocks and hens were 
estimated. Prediction of bodyweight from 
linear body measurements was carried out 
using stepwise multiple regression analysis 

Table 1: Climatic attributes of study locations  
S/N  State  Longitude (oN)  Latitude (oE)  Average 

Annual 
Rainfall (mm)  

Average Annual  
Temperature (oC)  

1
 

Jigawa
 

11.00 –
 

13.00
 

8.00–
 

10.15
 

690
 

24.1
 2

 
Kano 

 
10.537 –

 
12.614

 
7.651 –

 
9.29

 
950

 
26.4

 3
 

Katsina
 

11.104 –
 

13.346
 

6.878 –
 

8.949
 

875
 

26
 4

 
Kebbi

 
12.30 –

 
12.40

 
4.20 –

 
4.30

 
800

 
26

 5

 
Sokoto

 
11.50 –

 
13.837

 
4.144 –

 
6.763

 
700

 
25

 6

 

Zamfara

 

12.10 –

 

12.167

 

6.15 –

 

6.25

 

888

 

26.3

 Source: Adefisan and Abatan (2015)
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in the model;
Yj = â0 + â1X1 +………….. â 14x14 + eij
Where:
Yj = Bodyweight (dependent variable)
Â0=intercept
X1 ,  ……. . ,  X14  =  L inear  body  
measurements
eij = residual error

Results and discussion 
Descriptive statistics of morphometric traits 
of indigenous cocks and hens is presented 
on Table 2. With the exception of shank 
circumference for cock and hen (3.66 cm 
and 3.71cm) and height of birds (22.05 cm 
and 22.13cm), linear traits were higher for 
the cocks. The mean bodyweight for cocks 
from this study is similar to the report of 
Alabi et al.(2012) for naked neck (2.18kg) 
and Venda (2.06kg) cocks in South Africa.  
On the contrary, values for the hens were 
higher for naked neck (1.61kg), Venda 
(1.68kg) and Potchefstroom koekoe;8k 
(1.70kg) than the values obtained in the 
present study. The low bodyweight of hens 
from the present study might be because 
most of the hens were incubating their eggs 
during the period.  
Effect of location and sex on morphometric 
traits of indigenous chickens in semi-arid 
Nigeria is presented in Table 3. The result 
showed that location effect was highly 
significant (p<0.01) on wing length (Wgl), 
beak length (Bkl), drumstick length (Dkl), 
body length (Byl), back width (Bkw) and 
chest depth (Ctd). Similarly, sex effect was 
highly significant (p<0.01) on bodyweight 
(BW), breast length (BST), body length 
(BL) and back width (BW). Interaction 
effect between location and sex (Fig. 1) 
revealed that wing length and height of 
birds were significant (p<0.005). The cocks 
in this study were superior to the hens in 
most of the traits measured. Findings from 
this study agreed with work reported by 
Alabi et al. (2012) in South Africa.
Table 4 presents coefficients of correlation 
among morphometric traits of indigenous 

cocks. Positive and negative correlation 
were recorded. Breast length expressed a 
highly significant (p<0.01) association 
(r=0.70) with body weight while wing 
length had positive association (p<0.01) 
with shank length (r= 0.51), the shank 
length showed a positive association 
(p<0.05) with height of birds (Hgt) r= 0.61, 
neck length (Nkl) r=0.51, and back width 
(Bkw) r=0.46. Other associations (p<0.05) 
noted with back width were drumstick 
length (Dkl), neck length (Nkl) and height 
(Hgt).Table 5 shows coefficients of 
correlation among morphometric traits of 
indigenous hens. Positive and negative 
correlation were also observed. Breast 
length had highly significant (p<0.01) 
association (r=0.72) with body weight 
while wing length had significant 
association (p<0.01) with shank length 
(r=0.50 and body length (r=0.49). Similarly, 
shank length had significant association 
(p<0.01) with drumstick length (r=0.49). 
Other associations (p<0.05) noted for neck 
length, height and back width were with 
chest depth, back width, height and neck 
length.The positive and high relationship 
between bodyweight and breast length 
revealed that breast length can be used as a 
predictor of bodyweight which was similar 
to the findings of Fayeyeet al. (2014) from 
their study with Isa brown and Ilorin 
Ecotype chickens. Adebamboet al. (1996) 
also reported breast breadth as a good 
indicator of meatiness in most poultry 
species. Moderate and positive relationship 
between body weight and shank length 
obtained in this study was similar to the 
findings of Haunshiet al. (2012). According 
to Yakubuet al. (2009) strong and positive 
association between bodyweight and 
morphometric traits as an indication of 
pleiotropy and provides basis for possible 
genetic manipulation and improvement of 
Nigerian local chickens. It is obvious 
therefore breast length is a good indicator 
for estimating bodyweight for both hens 
and cocks.
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Table 6 shows six morphometric traits 
(breast length, back width, body length, 
neck length, thigh length and head 
circumference) accounted for 72% of 
variation for the cocks out of which 49% is 
associated with breast length, a good index 
for body weight prediction in cocks. For the 
hens, five morphometric traits (breast 
length, thigh length, chest depth, body 
length and beak length) accounted for 67% 
of the variation out of which 52% was 
contributed by breast length in hens. The 
breast length further proved to be a good 
indicator for estimating bodyweight for 
both hens and cocks.

Conclusion and recommendation
In conclusion, findings from this research 
proved that breast length is a parameter that 
could estimate bodyweight of indigenous 
cocks and hens of the semi-arid zone of 
Nigeria and thus hereby recommended for 
use as determinant of body size n selection 
and breeding programmes.
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