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ABSTRACT: A total of 250 females of Alexandria chickens from egg line 

which selected for age of sexual maturity were divided into three groups 

according to their age at sexual maturity trait (X ± one unit of S.D.), as 

early sexual maturity (ESM) averaged (128.5 d), medium sexual maturity 

(MSM) averaged (152.8 d) and late sexual maturity (LSM) averaged (166.6 

d). The objectives of this study were to determinate the relationship between 

age at sexual maturity and each of growth and egg production traits and to 

estimate genetic and phenotypic correlation coefficients between age at 

sexual maturity and studied traits.  

Results showed that, there were significant differences of body 

weight at 4 wks (202.2, 187.4 and 177.5 gm.) and at 8 wks (560.6, 502.8 and 

479.0 gm.) for ESM, MSM and LSM, respectively. However, there were no 

significant differences of body weight at hatch day (BW0) and at sexual 

maturity (BWM) among these groups. These results showed that the early 

age at sexual maturity group had the heaviest weight till 8 weeks of age, 

which was not found at sexual maturity.       

Early age at sexual maturity group gave the highest egg number 

during the first 90 days after sexual maturity (42.6 eggs) compared with 

MSM and LSM groups (28.2 and 30.6 eggs, respectively). Also, egg mass 

during the first 90 days after sexual maturity was the highest value (1405.8 

gm.) for early maturity group; in the meanwhile the average of egg weight 

was the lowest value (33.0 gm.). 

The genetic and phenotypic correlations of age at sexual maturity 

were negatively with all of body weight at 4-wk, 8-wk of age, egg number 

and egg mass, while they were positive with egg weight. 

Therefore, breeding programs aiming to reduced age at sexual 

maturity to obtain a high number and mass of eggs, must consider high 

body weight till 8-wk of age, after that restrict the body weight till sexual 
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maturity. This may be helps breeder to select layers early by using high 

body weight at eight weeks of age. 

INTRODUCTION 

Age at sexual maturity (ASM) has long been considered an 

important fecundity and heredity trait. The primary studies for this trait 

decided that, the ASM is one of the easiest characters to establish in a flock 

through selective breeding especially if attention is given to the selection of 

maturity used of males from early maturity dams pullets started to lay at an 

earlier age were smaller than those of late sexual maturity, Hutt (1949).  

Also, after selection for ASM, it has correlated response on egg production 

traits. Concerning the effect of breed on age at sexual maturity, Kiling et al., 

(1985) reported that early matured pullets laid their first egg before 136 

days, while late pullets matured when they were 152 days of age. 

Egg production traits such as egg number, egg weight, egg mass and 

body weight at sexual maturity are affected by age at sexual maturity in 

chickens and quails (Abd-El-Gawad, 1975; Morris, 1990; Aly, 1992; Shebl, 

1991; El-Bodgady et al., 1993; Ghanem, 1995; Camci et al., 2002 and 

Meky, 2007).  Within-line correlations between age and body weight at 

sexual maturity were not different from zero (0.09 and 0.12 for two lines of 

Single comb White Leghorn chickens), as found by (Dunnington and Siegel, 

1984). Also, they reported that chickens must reach a minimum age and 

body weight before they can commence egg production. On the contrary, 

Kinney (1969), Abdou and Kolastad (1986), Zatter (1994) and Nawar 

(1995) found that age at sexual maturity was negatively correlated with 

body weight at sexual maturity. Also, Ghanem (1995) found negatively 

phenotypic correlated (-0.04) between age and body weight at sexual 

maturity.  

Kosba (1978), Shebl (1991) and Ghanem (1995) showed estimated 

phenotypic correlation values were -0.32, -0.49 and -0.34 between age at 

sexual maturity and egg number during 90 days, respectively. Genetic and 

phenotypic correlation coefficients were estimated for egg line of 

Alexandria chickens by El-Tahawy (2000), since he found that age at sexual 

maturity were negative for both kinds of correlation with body weight at 

eight weeks of age (-0.2 and -0.19 respectively) and egg number during 90 

days (-0.67 and -0.38, respectively). 

Mean egg weight is strongly influenced by the age at which a flock 

of hens reaches sexual maturity (Morris, 1985). Also, mean egg weight was 

highly correlated with age at sexual maturity, irrespective of breed; egg 

weight increased by 1.6 g for a 10-d delay in maturity (Lewis et al., 1994). 
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Selection for growth traits was caused correlated response on age at 

sexual maturity.  Maloney et al., (1967) found that during selection for high 

and low eight weeks body weight, age at sexual maturity was reduced in the 

high line of female parents at the rate of 0.33 days per generation. Shebl 

(1980) concluded that divergent selection for eight weeks body weight had 

an effect on age at sexual maturity in Alexandria chickens, the high line 

matured earlier than the low line. Also, Abd El-Halim (1999) found 

negatively genetic correlated (-0.48) between age at sexual maturity and 

body weight at eight weeks. 

The objectives of this study were to determinate the relationship 

between age at sexual maturity and some production traits (growth and egg 

production) in local chicken strain and to estimate genetic and phenotypic 

correlation coefficients between age at sexual maturity and studied traits.     

MATERIALS AND METHODS 

 The present experiment was conducted at the Poultry Research 

Center, Poultry Production Department, Faculty of Agriculture, Alexandria 

University. The data was obtained during season 2005/2006. 

A total of 250 females of Alexandria chickens which selected as egg 

line (Ghanem, 1995 and El-Dlebshany, 2004) were divided into three 

groups according to age at sexual maturity trait (X ± 1 S.D.), as early sexual 

maturity (ESM) averaged (128.5 d), medium sexual maturity (MSM) 

averaged (152.8 d) and late sexual maturity (LSM) averaged (166.6 d).  The 

numbers, ranges and averages of age at sexual maturity for each group of 

egg line females, were shown in Table (1).  

Studied Traits: 

 The following traits were studied: 

1. Individual body weight were recorded to the nearest 0.1 (gm.) at 

hatch day (BW0), four weeks (BW4), eight weeks (BW8) of age and 

at the first egg (BWM). 

2. Age at the first egg in days (Age at sexual maturity, ASM). 

3. Egg number during the first 90 days after sexual maturity. 

4. Average egg weight in grams during the first 90 days after sexual 

maturity. 

5. Average egg mass in grams during the first 90 days after sexual 

maturity. 
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Statistical analysis: 

 The statistical analyses of the data were carried out utilizing 

statistical analysis system (SAS, 1992) and least squares and maximum 

likelihood general purpose program-mixed model (Harvey, 1990).  Data 

were analyzed by adapting the following model: 

Yij = µ + Gi + eij 

Where, Yij: The observation for the trait, 

µ : Overall mean, Gi : The fixed effect of i
th

 group  

(i=1,2 and 3) and eij: Random error. 

Genetic correlation: 

Genetic correlation coefficient (rG) between age at sexual maturity 

(x) and all studied traits (y) were computed by formula (Becker, 1985): 

  

where:  

: is the sire genetic covariance between traits x and y, 

: is the sire variance component of trait x, and 

: is the sire variance component of trait y. 

 

Phenotypic correlation: 

Phenotypic correlation coefficient (rp) between age at sexual 

maturity (x) and all studied traits (y) were obtained by using the following 

formula (Becker, 1985): 

  

Where: 

 : is the covariance between sires, 

: is the remainder of the genetic plus the environmental covariance.  
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RESULTS AND DISCUSSION 

Data presented in Table (1) demonstrated that least squares means of 

age at sexual maturity for each group (ESM, MSM and LSM) of egg line 

dams were 128.5, 152.8 and 166.6 days, respectively. There were highly 

significant differences (P≤ 0.0001) among groups in ASM, which indicated 

that, each group may have different traits correlated to its age at sexual 

maturity (Shebl, 1991; El-Bodgady et al., 1993; Ghanem, 1995; Camci et 

al., 2002 and Meky, 2007).   

The relationship between age at sexual maturity and growth traits:  

Data presented in Table (2) showed that least square means and 

standard errors for body weight at hatch day (BW0), four weeks (BW4), 

eight weeks (BW8) of age and at the first egg (BWM) for each group (ESM, 

MSM and LSM) of egg line.  The results showed that there were significant 

differences of body weight at 4 wks (202.2, 187.4 and 177.5 gm.) and at 8 

wks (560.6, 502.8 and 479.0 gm.) for ESM, MSM and LSM groups, 

respectively. However, there were no significant differences of body weight 

at hatch day (BW0) and at sexual maturity (BWM) among groups. These 

results showed that the early age at sexual maturity group had the heaviest 

weight till 8 weeks of age, which was not found at sexual maturity.     

These findings agree with that reported by Kinney (1969); Maloney 

et al., (1967); Shebl (1980) and Ghanem, (1995). They indicated that high 

body weights at 8 wks of age (which influence the early completed 

reproductive system) were reached maturity earlier than low one in the same 

breed. The same trend was shown for body weight at sexual maturity, 

1540.9, 1543.5 and 1457.7 gm. for ESM, MSM and LSM groups, 

respectively, but with no significant.  Dunnington and Siegel, (1984) 

reported that chickens must reach a minimum age and body weight before 

they can commence egg production. 

The relationship between age at sexual maturity and egg production 

traits: 

 Data presented in Table (3) showed the least square means and 

standard errors for egg number, average egg weight and egg mass during the 

first 90 days after sexual maturity for each group (ESM, MSM and LSM) of 

egg line dams. Highly significantly differences (P≤ 0.0001) among groups 

(ESM, MSM and LSM) were observed for egg number, average egg weight 

and egg mass during the first 90 days after sexual maturity. 
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Early age at sexual maturity group gave the highest egg number 

during the first 90 days after sexual maturity (42.6 eggs) compared with 

MSM and LSM groups (28.2 and 30.6 eggs, respectively). Also, egg mass 

during the first 90 days after sexual maturity was the highest value (1405.8 

gm.) for early maturity group. However, the average egg weight during the 

first 90 days after sexual maturity was the lowest value (33.0 gm.) for early 

maturity group. Although these decrease in average egg weight (4.9 gm.) 

with early mature group, but there were increasing in egg mass by 246 gm. 

in ESM compare with LSM. These results due to the highly increase in egg 

number produced (12 eggs) by ESM.   

These findings agree with that reported by Kosba (1978); Morris, 

(1985); Shebl (1991); Ghanem (1995); El-Bodgady et al., (1993) and El-

Tahawy (2000). They found increasing in egg number and decreasing in egg 

weight with early age at sexual maturity birds.   

Genetic and phenotypic correlations: 

The genetic and phenotypic correlations values of age at sexual 

maturity with studied traits are presented in Table (6). The observed genetic 

and phenotypic correlations of age at sexual maturity with body weight at 8 

wks of age were negative (-0.31 and -0.26 respectively), which indicated 

that higher body weight at 8 wks mature earlier. Similar results were 

obtained by Maloney et al., (1967); Shebl (1980); Abd El-Halim (1999) and 

El-Tahawy (2000). 

There was negative and very small genetic correlation (-0.01) of age 

at sexual maturity with body weight at sexual maturity. These findings agree 

with that reported by Kinney (1969); Dunnington and Siegel, (1984); Abdou 

and Kolastad (1986), Zatter (1994) and Nawar (1995); Ghanem (1995) and 

Abd El-Halim (1999). 

Highly and negatively genetic and phenotypic correlations values of 

age at sexual maturity with egg number during the first 90 days after sexual 

maturity were -0.59 and -0.52, respectively. The same direction of egg 

number was found with egg mass but less strong, were -0.37 and -0.31, 

respectively. These results indicated that early maturity related with high 

egg number and mass. However, the genetic and phenotypic correlations of 

age at sexual maturity with average egg weight were positive (0.32 and 0.37 

respectively), which indicated that early maturity birds produce smaller egg 

weight. The findings agree with that reported by Kosba (1978), Morris 

(1985), Shebl (1991) and Ghanem (1995).  

 



Sexual Maturity, Growth, Egg, Genetic And Phenotypic Correlations.  

 

1259 

 

CONCLUSION 

 Generally, the results of the present study showed that, age at sexual 

maturity affected many important traits. Early maturity hens produced more 

number and mass of egg, although they produced smaller egg weight than 

the late maturity. 

Moreover, age at sexual maturity correlated with growth traits, 

especially with body weight at eight weeks of age. So, the hens which had 

high body weight at 8-wk of age, matured earlier than the low of them. With 

notice, that these increased in body weight at 8-wk of age are not required at 

sexual maturity.     

Therefore, breeding programs aiming to reduced age at sexual 

maturity to obtain a high number and mass of eggs, must consider high body 

weight till 8-wk of age, after that restrict the body weight till sexual 

maturity. This may be helps breeder to select layers early by using high 

body weight at eight weeks of age. 

Table (1): The numbers, ranges, least square means, standard errors 

and probability for each group of age at sexual maturity 

(days) of egg line dams. 

Age at sexual 

maturity 

N Range Mean 

X±S.E Low High 

Early (ESM) 

Medium (MSM) 

Late (LSM) 

54 

166 

30 

121 

139 

164 

136 

162 

169 

128.5
a
 ± 0.54 

152.8
b
 ± 0.47 

166.6
c
 ± 0.29 

Overall mean  149.2 ± 0.81 

Probability  0.0001 
*Means having different superscript in the same column are significantly different  

(P≤ 0.05) 

Table (2): Least square means, standard errors and probability for 

growth traits in three groups of age at sexual maturity of 

egg line dams. 
Groups Growth Traits 

BW0(gm.) 

X±S.E 

BW4(gm.) 

X±S.E 

BW8(gm.) 

X±S.E 

BWM(gm.) 

X±S.E 

Early(ESM) 

Medium(MSM) 

Late (LSM) 

32.4 ± 0.41 

33.0 ± 0.30 

33.9 ± 0.59 

202.2
a
 ± 4.69 

187.4
b
 ± 3.01 

177.5
b
 ± 5.16 

560.6
a
 ± 9.73 

502.8
b
± 7.85 

479.0
b
 ± 15.95 

1540.9 ± 30.44 

1543.5 ± 20.23 

1457.7 ± 47.60 

Overall mean 33.0 ± 0.23 189.4 ±2.36  512.4 ± 6.15 1532.6 ± 16.04 

Probability 0.1633 0.0068 0.0001 0.2258 
*Means having different superscript in the same column are significantly different  

(P≤ 0.05) 
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Table (3): Least square means, standard errors and probability for egg 

production traits in three groups of age at sexual maturity 

of egg line dams. 

Groups Egg Production Traits 

EN90(eggs) 

X±S.E 

EW90(gm.) 

X±S.E 

EM90(gm.) 

X±S.E 

Early (ESM) 

Medium(MSM) 

Late (LSM) 

42.6
a
 ± 1.33 

28.2
b
 ± 0.73 

30.6
b
 ± 1.52 

33.0
c
 ± 0.41 

35.3
b
 ± 0.28 

37.9
a
 ± 0.70 

1405.8
a
 ± 3.45 

995.5
b
 ± 2.38 

1159.8
b
 ± 3.19 

Overall mean 31.6 ± 0.70 35.1 ± 0.24 1109.2 ± 1.04 

Probability 0.0001 0.0001 0.0001 
*Means having different superscript in the same column are significantly different 

(P≤ 0.05) 

 

Table (4): The genetic (rg ), phenotypic correlations and standard errors 

between age at sexual maturity and studied traits. 

Traits  rg ± S.E rp 

BW0 

BW4 

BW8 

BWM 

EN90 

EW90 

EM90 

   0.06 ± 0.14 

- 0.26 ± 0.13 

- 0.31 ± 0.13 

- 0.01 ± 0.14 

- 0.59 ± 0.13 

  0.32 ± 0.12 

-0.37± 0.13 

  0.06 

- 0.15 

- 0.26 

  0.02 

- 0.52 

 0.37 

-0.31 
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الملخص العربي 

العلاقت بين عمر البلوغ الجنسى و بعض الصفاث الإنتاجيت فى الدجاج المحلى 

أميرة إسماعيل الدلبشانى 

مصر , جامعت الأسكندريت , كليت الزراعت , قسم إنتاج الدواجن 

  دجاجح يٍ سلانح الإسكُذراَٗ خػ إَراج انثيط250  ْذِ انرجزتح تأسرخذاو أجزيد

 ٔذى ذقسيًٓى إنٗ شلاز يجاييع عهٗ أساص صفح عًز انثهٕغ انجُسٗ  انًُرخة نعًز انثهٕغ انجُسٗ

 : كًا يهٗ (ٔحذج إَحزاف قياسٗ± انًرٕسػ )

( MSM)ٔ يرٕسؽح انثهٕغ انجُسٗ ,  يٕو 128.5تًرٕسػ  (ESM) يثكزج انثهٕغ انجُسٗ 

انغزض يٍ  ٔكاٌ . يٕو166.6تًرٕسػ  (LSM) يٕو ٔ يرأخزج انثهٕغ انجُسٗ 152.8تًرٕسػ 

 إَراج انثيط تعط صفاخانذراسح ذقذيز انعلاقح تيٍ عًز انثهٕغ انجُسٗ ٔ كلّا يٍ صفاخ انًُٕ ٔ

 .ذقذيز انرلاسو انٕراشٗ ٔ انظاْزٖ تيٍ صفح عًز انثهٕغ انجُسٗ ٔ انصفاخ الإَراجيح انًذرٔسحيع 

 أساتيع 4أظٓزخ انُرائج إٌ ُْاك أخرلافاخ يعُٕيح فٗ صفرٗ ٔسٌ انجسى عُذ عًز 

 ٔ 560.6 )تًرٕسؽاخ أساتيع 8ٔ عُذ عًز  ( جزاو177.5 ٔ 187.4 ٔ 202.2)تًرٕسؽاخ 

تيًُا نى ذكٍ ُْاك . عهٗ انرزذية , MSM , ESM  LSMنًجاييع  ( جزاو479.0 ٔ 502.8

أٖ أٌ . أخرلافاخ يعُٕيح فٗ ٔسٌ انجسى عُذ عًز يٕو ٔ عًز انثهٕغ انجُسٗ تيٍ انًجاييع

 أساتيع ٔ نى ذكٌٕ ْذج 8انذجاجاخ انًثكزج فٗ عًز انثهٕغ انجُسٗ كاَد أشقم فٗ انٕسٌ حرٗ عًز 

.  انشيادج فٗ انٕسٌ يٕجٕدج عُذ عًزيٕو ٔعًز انثهٕغ انجُسٗ

 42.6) انثيط  يٍ أعؽد أعهٗ عذد ESM يجًٕعح انذجاجاخ انًثكزج انثهٕغ انجُسٗ

 ٔ LSM, MSM (28.2   يٕو الأٔنٗ تعذ انثهٕغ انجُسٗ تانًقارَح تًجاييع 90فٗ ال (تيعح

 يٕو الأٔنٗ تعذ انثهٕغ انجُسٗ أيعا كاَد أعهٗ 90كرهح انثيط فٗ ال  .عهٗ انرزذية ( تيعح30.6

 يٕو 90 فٗ الظحتيًُا يرٕسػ ٔسٌ انثي.  نًجًٕعح انذجاجاخ يثكزج انثهٕغ ( جزاو1405.8)قيًح 

 تانًقارَح نًجًٕعح انذجاجاخ يثكزج انثهٕغ  ( جزاو33.0)الأٔنٗ تعذ انثهٕغ انجُسٗ كاٌ أقم قيًح 

. تانًجًٕعراٌ انًرٕسؽح ٔ انًرأخزج انثهٕغ

الأرذثاغ انٕراشٗ ٔ انظاْزٖ نعًز انثهٕغ انجُسٗ كاٌ سانثا يع كم يٍ ٔسٌ انجسى عُذ 

 يٕو الأٔنٗ تعذ 90 أساتيع ٔ عذد انثيط ٔ كرهرح فٗ  ال8 أساتيع ٔ ٔسٌ انجسى عُذ عًز 4عًز 

 .  انثهٕغ انجُسٗ

َرائج ْذا انثحس ذساعذ فٗ تزايج انرزتيح انرٗ ذٓذف إنٗ خفط عًز انثهٕغ انجُسٗ يع 

.  أساتيع8سيادج فٗ عذد ٔكرهح انثيط أَّ يجة الأخذ فٗ الأعرثار ٔسٌ انجسى انًزذفع عُذ  عًز 

ْٔذا يساعذ انًزتييٍ عهٗ الأَرخاب انًثكز نهذجاجاخ انثياظح عٍ ؼزيق ٔسٌ انجسى انًزذفع عُذ 

 .  أساتيع8عًز 

 

  


