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Abstract: The genetic parameters for various traits of economic importance were studied in a 

female line of chicken population under short term selection for egg production for over 2 years. 

The parameters studied were body weight at 20 (BW20) and 40 weeks (BW40), egg weight 

(EWT) and egg 280 days; and they showed mostly moderate to high heritability estimates. All 

these values were 0.16 to 0.78, 0.11 to 0.23, 0.42 to 0.66 and 0.25 to 0.62 respectively. Higher 

heritability estimate were obtained from the sire component for BW20 (0.78), BW40 (.23) and egg 

280 days (0.62). However, a higher estimate was obtained from the dam component for EWTAV 

(0.66). Body weight at 20 weeks of age shows positive genetic and phenotypic correlations with 

BW40 (0.77 and 0.28) and egg 280 days (0.51 and 0.02). BW40 had positive genetic and 

phenotypic association with EWT (0.12 and 0.23) and egg 280 days (0.68 and 0.20). However, 

EWT showed negative genetic as well as phenotypic correlation with egg 280 days (-0.15) and (-

0.09).  
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لعذد هي الصفات الاقحصادَة فٍ خط الذجاج البُاض جحث ظروف  َر الوعاَُر الىراذُةدجق

الاًحخاب قصُر الوذي 
 

َحًُ. ك. هـ
1

أوًٍ. و. ؛ و
2

أكبا. ى. ؛ ج
3

أدٌَكا. أ. ؛ ٌ
4 

 

1
قسن العلىم الحطبُقُة، هعهذ كاًذوا الفٌٍ، كاًذوا؛ 

2
الٌُجُرٌ للبحد السراعٍ، ابىجا؛ الوجلس 

3
قسن علن الحُىاى، 

؛ زارَا
4

 وخ الاًحاج الحُىاًٍ، شُكا، زارَا، ًُجُرَاالوعهذ الىطٌٍ للبح
 

 :اض وشًهد انذساسح انصفاخ انرانٍحانثٍط نخظ دجاج تً تإَراجشًم هزا انثحث ذقذٌش انًعاٌٍش انىساثٍح راخ انعلاقح  :هلخصال

وذشاوحد قًٍح انًكافئ انىساثً نهزِ انصفاخ  .ٌىو 280إسثىع، وصٌ انثٍط، إَراج انثٍط خلال  40، 20وصٌ انجسى عٍ عًش 

نىصٌ  0.23، أسثىع 20نىصٌ انثٍط عُذ  0.78: ياتٍٍ انًرىسظ وانًشذفع، حٍث كاَد قٍى انًكافئ انىساثً عهى انُحى انرانً

تًٍُا كاَد قًٍح ( انزكىس)سرخذاو عشٌقح يكىَاخ اَتاء ٌىو تا 280انثٍط عُذ فرشج  لإَراج 0.62أسثىع  40انثٍط عٍ عًش 

وأظهشخ َرائج انذساسح وجىد اسذثاط  .تاسرخذاو عشٌقح يكىَاخ الأيهاخ (0.66)انًكافئ انىساثً يشذفعح انصفح وصٌ انثٍط 

عُذ فرشج أسثىع وإَراج انثٍط  40أسثىع يع كم يٍ وصٌ انجسى عُذ عًش  20ظاهش ووساثً يىجة نىصٌ انثٍط عُذ عًش 

يع إَراج انثٍط عُذ فرشج  أسثىع 40أٌضا وجذ أٌ هُاك اسذثاط ظاهشي وساثً يىجة تٍٍ وصٌ انجسى عُذ عًش  .ٌىو 280

 .ٌىو 280 انثٍط عُذ فرشج  وإَراجٌىو، وتانًقاتم، كاٌ هُاك اسذثاط ظاهشي ووساثً سانة تٍٍ وصٌ انثٍط  280
 

. اَرخاب ،جاج تٍاضد ،ع يغهققغً ،انًعاٌٍش انىساثٍح :الكلوات الوفحاحُة

 

     

Introduction 

 

 Poultry breeding involves 

populations in which gene frequencies 

are influenced by selection. The genetic 

change as a result of selection is 

manifested by the change in the 

heritability estimates. The evidence of 
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changes in the genetic constitution of a 

population under selection is manifested 

by changes in phenotypic performance 

Chatterjee et al. (2000). Correlations 

permit prediction of direction and 

magnitude of change in the dependent 

trait as a correlated response to direct 

selection of the principal trait (Laxmi et 

al., 2002). Thus correlations are of great 

interest to the breeder. The extent and 

direction of correlated selection response 

are determined by the genetic correlation 

or covariance between the concerned 

traits (Verma et al., 1983). Therefore, for 

improving the total economic value of an 

animal, it is important to know both the 

effect of the trait actually being selected 

and its effect on the other traits. This 

information becomes more relevant 

especially in flocks that undergo 

selection, in view of the fact that 

continued selection tends to bring about 

change in the genetic correlations among 

traits (Sharma and Krishna, 1998). Wei 

and Vander Werf (1995) reported higher 

heritability estimate of 0.54 to 0.74 in egg 

laying chickens using a multivariate sire 

model. In a study with White Leghorn 

strains, Singh et al. (1992) reported that 

egg number had a negative genetic and 

phenotypic correlation (-0.789 ±0.45) and 

(-0.154 ±0.017)  with egg weight and a 

positive genetic and phenotypic correlatin 

with body at 20 and 40 weeks (0.249 

±0.94 and 0.22 ±0.017 respectively) of 

age. Higher pooled heritability estimate 

from the sire (0.23 ±0.04) than from dam 

(0.18 ±0.08) and sire plus dam (0.16 

±0.03) components were reported 

previously (Oni et al. (2000) and Nwagu 

(2004)). Also, negative phenotypic 

correlation between egg weight (-0.13 

and 0.18) with egg number in two strains 

of chicken was observed by Oni et al. 

(1992). In a strain of White Leghorn 

under reciprocal recurrent selection, there 

has been a higher pooled heritability 

estimate from dam (0.55 ±0.07) than 

from the sire (0.22 ±0.06) and sire plus 

dam (0.41 ±0.04) components of variance 

(Bais et al., 1997). A heritability estimate 

of 0.55 ±0.16 and 0.37 ±0.13 for body 

weight at 20 and 40 weeks respectively 

was reported by Rahman et al. (2003), as 

well as a high positive genetic (0.74) and 

phenotypic (0.54) correlation between the 

traits (Rahman et al., 2003).  

 The objective of this study is to 

estimate genetic parameters (heritability, 

genetic and phenotypic correlations) 

among the economic traits in a flock of 

female line layer type chicken kept at the 

National Animal Production Research 

Institute. 

 

Materials and Methods 

 

 The study was carried out at the 

National Animal Production Research 

Institute (NAPRI), Shika, Zaria from the 

year 2004 to 2006. Shika is located 

within the guinea savannah ecological 

zone of Nigeria. The data used in this 

study were obtained from a random bred 

population of pedigreed female line 

breeder corks and hens, which form part 

of the poultry breeding flock maintained 

at the Institute. Selection was practiced 

for egg production up to 280 days using a 

family index that took into account the 

individual performance plus dam and sire 

family averages for pullets and dam and 

sire family averages for cockerels 

(Osborne, 1957 a,b). The average 

numbers of sires and dams used were 8 

and 71, respectively; and the average 

number of birds studied was 210. The 

birds were maintained under uniform 

managemental conditions as far as 

possible. At 20 weeks of age, the pullets 

were housed in individual cages, from 

where each pullet was weighed at 20 and 

40 weeks of age. Egg number upto 280 

days of age was calculated for individual 

pullets. Three eggs per pullet were 

weighed at 40 weeks of age to determine 

average egg weight for each pullet. 

Where hatch was found to have a 

significant effect, the data was corrected 

for hatch effect using least square 
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procedures described by Harvey (1987). 

Genetic parameters were estimated by 

Mixed Model Least Squares and 

Maximum (LSMLMW) where by the 

variance components were partitioned in 

to those of the sire, dam and sire plus 

dam (Harvey 1990). The model fitted was 

of the nested design. The genetic and 

phenotypic correlations between two 

traits were estimated from variance and 

covariance component analysis as per 

Becker (1984). 

 

Statistical model 

 

    ijkkjijk edSY  
 

Where; Yijk is the record of the i
th

 

progeny of the k
th

 dam mated to the j
th

 

sire. 

  = the common mean  

Sj = the effect of the j
th

 sire 

d(k) = the effect of the k
th

 dam mated to 

the j
th

 sire 

eijk = random error  

    

Results and Discussion 

 

 The heritability estimates for 

economic traits studied are presented in 

Table 1. The results reveal moderate to 

high estimates which were in agreement 

with the reports  of  Wei and Van der 

Werf (1995), Chaudhary et al. (1996), 

Sharma et al. (1996), Chaterjee and Misra 

(2001), Singh et al. (2002), Rahman et al. 

(2003) and Khalil et al. (2004). The 

higher estimate obtained from the sire 

component for  BW20 and BW40 agrees 

with the report  of Chaubal et al. (1994). 

The result from this study further 

corresponds with the report of Adeyinka 

(1998), Oni et al. (2000) and Nwagu 

(2004) for this strain. The higher 

heritability estimate obtained from the 

dam component than from sire, and sire 

plus dam component for egg weight 

could be attributed to maternal and/ or 

non additive gene effects. This result 

agrees with the findings of Bais et al. 

(1997). Similarly Oni et al (2000) had 

reported higher estimates for this strain in 

the first two years from the dam 

components. The heritability estimate 

was higher from the sire component for 

egg production up to 280 days when 

compared to those from dam and sire plus 

day component. Osborne (1953) was of 

the view that when heritability from sire 

component of variance is higher than the 

dam component, than sex linkage can be 

assumed. The higher estimate obtained 

from the sire component in this line for 

egg 280 days further corresponds with the 

findings of Oni et al. (2000).  

  The genetic and phenotypic 

correlations between the economic traits 

studied is presented in the Table 2. BW20 

had moderate to high genetic and 

phenotypic relationship with BW40 and 

egg 280 days. The moderate to high 

positive correlation estimates obtained 

between BW20 and BW40 agreed with 

the general observation that body weight 

at all ages is highly heritable and are 

positively correlated (NIIR Board, 2004). 

The result of this study further 

corresponds with the report of Rahman et 

al. (2003). The negative genetic 

relationship observed between BW20 and 

egg weight could be due to low body 

weight which reflects poor growth of the 

egg forming reproductive traits which in 

turn would result in poor egg production 

and egg weight. The positive correlation 

observed between BW20 and egg 

production up to 280 days conforms with 

the reports of Sharmat et al. (1996) in the 

base generation. The results reveal that 

while BW40 and EWTAV and Egg 280 

were positively correlated, negative 

genetic and phenotypic correlations were 

obtained between EWTAV and egg 280 

days. The positive genetic and phenotypic 

correlations between BW40, EWTAV 

and egg 280 days indicate that pullets that 

attain higher body weight at 40 weeks 

would lay bigger sized eggs. Oni et al. 

(1992) had earlier reported positive 

phenotypic correlations between BW40 
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and EWTAV  and also between EWTAV 

and Egg 280 days. The positive genetic 

correlation obtained between BW40 and 

egg 280 days further correspond with 

report of Adeyinka (1998) and Nwagu 

(2004). The negative genetic and 

phenotypic association obtained between 

egg weight average and egg production 

suggest that the relationship could 

become more antagonistic during the 

process of selection. The result obtained 

between egg weight and egg 280 days is 

in agreement with the reports of Sharma 

et al. (1996), Singh et al. (1992), Atkare 

and Khan (1998). This result also 

corresponds with findings of Oni et al. 

(1992 and 1994), Adeyinka (1998) and 

Nwagu (2004). 

 
 

Table 1. Heritability estimates (± standard error) for traits of economic importance in the 

female line of layer type chickens. 

 

Traits Variance Components 

 h
2

s h
2
d h

2
s+d 

BW20 0.78±0.15 0.16±0.11 0.25±0.05 

BW40 0.23±0.08 0.11±0.10 0.17±0.05 

EWTAV 0.42±0.10 0.66±0.11 0.54±0.06 

Egg 280 0.62±0.16 0.25±0.11 0.35±0.05 

h
2

S
 
= Heritability from sire component 

h
2

d = Heritability from dam component 

h
2

s+d = Heritability from sire and dam components. 

 
 

Table 2. Genetic and phenotypic correlations for traits of economic importance. 

 

Traits BW20 BW40 EWTAV Egg 280 

BW20 - 0.77 -0.10 0.51 

BW40 0.28 - 0.12 0.68 

EWTAV 0.35 0.23 - -0.15 

Egg 280 0.02 0.20 -0.09 - 

Genetic correlations are above diagonal and phenotypic correlations are 

below diagonal. 
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