
Int.J.Curr.Microbiol.App.Sci (2019) 8(12): 1562-1567 

 

 

1562 

Original Research Article     https://doi.org/10.20546/ijcmas.2019.812.187  

 

Performance of the Production Characteristics of the Reciprocal Crosses of 

Native Chicken of Kerala and N Strain (IWN) of White Leghorn 
 

S. Harikrishnan*, Binoj Chacko, P. Anitha, Beena C. Jospeh,  

K. Anilkumar and Joseph Mathew 

 
 

College of Veterinary and Animal Sciences, Mannuthy, Kerala Veterinary and Animal 

Sciences University, India 

 
*Corresponding author 

 

   

 

 
 

                         A B S T R A C T  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
Introduction 
 

Cross breeding helps in attaining productivity 

enhancement for native chicken in a much 

faster pace. In this method, the advantageous 

genes of native germplasm are being exploited 

along with the exotic genes to achieve the 

desired hybrid vigour. White Leghorn „N‟ 

strain (IWN) capable of producing 300 

eggs/year (AICRP 2018-19), is being 

maintained at All India Co-ordinated Research 

Project (AICRP) on Poultry for Eggs, 

Mannuthy centre. But these birds are not well 

suited for backyard poultry rearing. Therefore, 

by crossing IWN strain maintained at AICRP 

with native chicken of Kerala may result in a 

promising crossbred chicken suitable for 

backyard purpose with an expected production 
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A study was conducted at All India Co-ordinated Research Project 

(AICRP) on Poultry for Eggs, Mannuthy centre, Kerala, to evaluate the 

production characteristics of the reciprocal crosses of native chicken of 

Kerala with N strain (IWN) of White Leghorn. Based on the results of 

crossbreds, significantly (p<0.05) higher number of eggs with early sexual 

maturity was observed for the progeny of the birds with IWN as sire and 

native chicken as dam (ND 1) than its reciprocal cross (DN 1). The 

performance of the crossbreds with respect to egg weight, livability and egg 

quality traits (shell thickness and yolk colour score) were comparable. The 

major egg shell colour observed for both the crossbreds was tinted followed 

by white and brown. Haugh unit score was found better for ND 1 birds. 

Based on the results, it can be concluded that ND 1 birds were superior to 

DN 1 birds in case of production traits. However, field trials have to be 

conducted to confirm the present results under backyard conditions. 
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potential of 200 eggs per annum with good 

tropical adaptability. Therefore, the present 

study was conceived to assess the production 

performance of the reciprocal crosses of native 

chicken x IWN chicken.  

 

Materials and Methods 

 

Reciprocal crosses were made between 

unselected population of native chicken of 

Kerala and improved White Leghorn N strain 

(IWN strain which was selected for egg 

number for 29 generations) maintained at 

AICRP, Mannuthy centre. IWN strain of 29
th

 

generation kept as sire crossed with unselected 

native chicken as dam was given the name ND 

1. The unselected native chicken kept as sire 

crossed with IWN strain of 29
th

 generation as 

dam was given the name DN 1. Hundred birds 

of each cross were housed in individual cages 

at the end of 16 weeks of age and production 

traits viz., egg production, age at sexual 

maturity, egg weight, egg quality traits and per 

cent livability were recorded till 40 weeks of 

age. The significance of difference of means 

of the traits was determined by Z-test as per 

Snedecor and Cochran (1994). 

 

Results and Discussion 

 

Egg production 

 

Results of hen housed egg production (HHN) 

revealed that ND 1 birds produced 120.99 

eggs while DN 1 birds had 110.97 eggs during 

17-40 weeks of age (Table 1). Overall egg 

production in ND 1 birds was significantly 

(p<0.01) higher than that of DN 1 birds. i.e, 

when genetically improved White Leghorn 

birds were used as sire with native birds as 

dam. Similar results were observed when 

improved PB 2 (sire) was crossed with local 

chicken of Punjab (dam), where the progeny 

produced more eggs compared to the progeny 

of its reciprocal cross (55.37 vs 48.90 eggs) 

(AICRP, 2016-17). Crawford (1990) reported 

that differences in hen housed egg production 

for such reciprocal crosses are substantial and 

varies within 0-19 per cent. In the present 

study, the variation in hen housed egg 

percentage between the reciprocal crosses was 

5.70 per cent and the results are in the range 

reported by the author.  

 

Compared to the present findings, higher egg 

number (124.75 eggs) was reported for the 

cross between White Nicobari and White 

Leghorn by Ahlawat et al., (2002). White 

leghorn X native birds of Gujarath and Naked 

neck X White Leghorn had lower hen housed 

egg production of 92.72 and 86.39 eggs, 

respectively (AICRP 2017-18; John 2000). 

Still lower eggs of 64 and 56 eggs, 

respectively were reported for Yamuna 

(Kadaknath x White Leghorn) and Aseel X 

White Leghorn (Mallik et al., 2002; Prafulla 

2012). 

 

Age at sexual maturity 

 

The value for age at sexual maturity was 

significantly (p<0.001) lower for ND 1 birds 

(139.46±1.19) than DN 1 (146.58±0.94). The 

lowered age at sexual maturity which was a 

desired trait in poultry, might have resulted in 

the significantly higher egg production in ND 

1 birds than DN 1. The early age at sexual 

maturity shown by the crosses between native 

chicken and IWN in the present study 

compared to other crossbreds involving native 

germplasm reported in the literature (John, 

2000; Ahlawat and Padhi, 2001; Singh, 2001; 

Choudhary et al., 2002; Mallik et al., 2002; 

Prafulla, 2012; AICRP, 2016-17; AICRP, 

2017-18) may be due to crossing of native 

birds with long term selected IWN. 

 

Egg weight 

 

ND 1 chicken had a mean egg weight of 

44.29±0.30 g while DN 1 had 44.55±0.28 g at 

28 weeks of age. The egg weight was 
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48.08±0.38 and 48.96±0.39 g, respectively in 

the above crossbreds at 40 weeks of age. The 

mean egg weight between both the crossbreds 

was statistically comparable at 28 and 40 

weeks of age. The egg weight values obtained 

at 28 weeks of age for the crosses between 

native chicken of Kerala and IWN is 

comparable with the results of cross between 

native chicken of Gujarath x WL (AICRP, 

2016-17) and Aseel X WL (Prafulla, 2012). 

Higher egg weight was observed for Nacked 

neck X WL (John, 2000) and for Yamuna 

(Kadaknath x WL) breed (Mallik et al., 2002) 

at 28 weeks of age. 

 

At 40 weeks of age, the crossbreds viz., 

Nacked neck X WL (John, 2000), WL X 

Black Nicobari (Ahlawat and Padhi, 2001), 

Kadaknath x WL (Mallik et al., 2002) and 

Dahlem Red X native chicken of Himachal 

Pradesh (AICRP, 2016-17) showed higher egg 

weight than the present cross under study; 

while WL X native chicken of Gujarath 

(AICRP, 2016-17) showed lower egg weight 

of 44.43 g. The results of egg weight of WL X 

native chicken of Kerala at 40 weeks of age 

are comparable with the results of Black 

Nicobari X WL (Ahlawat and Padhi, 2001). 

 

Egg qualiy traits 

 

The major egg shell colour observed for both 

ND 1 and DN 1 crossbreds was tinted 

followed by white and brown (Table 2). It was 

also noticed that the proportion of brown and 

tinted colour eggs is getting reduced as age 

advances to 40 weeks of age in both ND and 

DN crossbreds. This may be considered as a 

disadvantage in backyard rearing since brown 

eggs from the household rearing fetches 

premium price in the market. Tinted egg shell 

colour was reported by John (2000) and 

Prafulla (2012) in their studies involving 

White Leghorn crossed with Nacked neck and 

Aseel, respectively.  

 

Table.1 Period-wise hen housed egg number (HHN) of ND 1 and DN 1 chicken from 17 to 40 

weeks of age  

 

Period Age in weeks HHN (Mean±SE) 

ND 1 DN 1 

I 17-20 4.06
a
±0.49 1.23

b
±0.28 

II 21-24 23.25
a
±0.61 19.84

b
±1.29 

III 25-28  24.53±0.46 23.69±0.50 

IV 29-32  23.92±0.48 23.17±0.42 

V 33-36  23.25±0.57 22.77±0.36 

VI 37-40  21.98±0.69 20.27±0.72 

Total 17-40 120.99
a
±2.23 110.97

b
±2.18 

 

Table.2 Phenotypic frequency of egg shell colour of ND 1 and DN 1 chicken, per cent 

 

 

Age  

(in weeks) 

Brown 

 

Tinted 

 

White 

 

ND 1 DN 1 ND 1 DN 1 ND 1 DN 1 

28 24.47 29.47 45.74 63.16 29.79 7.37 

40 22.83 15.73 39.13 59.55 38.04 24.72 

 



Int.J.Curr.Microbiol.App.Sci (2019) 8(12): 1562-1567 

1565 

 

Mean egg shell thickness recorded for both the 

reciprocal crossbreds (ND 1 and DN 1) were 

statistically comparable and in the range 

0.34±0.01 to 0.36±0.01 mm at 28 weeks and 

0.39±0.01 for both the crossbreds at 40 weeks 

of age. The results of the present study were in 

agreement with the reports of John (2000) for 

Nacked neck X White Leghorn birds. 

However, lower egg shell thickness was 

reported for Kadaknath X Brown Cornish, 

Aseel X Brown Cornish, Kadaknath X RIR, 

Aseel X RIR, Nicorock and Nishibari (Gupta 

et al., 2007; Choudhuri et al., 2014). 

 

The yolk colour score determined for the eggs 

of ND 1 and DN 1 were statistically 

comparable and in the range 7.33±0.23 to 

7.47±0.26 at 28 weeks and 7.00±0.17 to 

7.10±0.15 at 40 weeks. The yolk colour score 

of the crossbreds under study were 

comparable with the findings of Prasoon 

(2013) for the eggs of the progenies of 

Australorp crossed with various strains (F, N 

and P) of White Leghorn.  

 

The Haugh unit score of eggs in ND 1 

(80.99±2.58) was significantly (p<0.05) better 

than and DN 1 (68.10±4.16) at 40 weeks while 

the Haugh unit between the crossbred was 

comparable (78.85±4.37 to 80.08±2.42) at 28 

weeks of age. The results of the Haugh Unit 

score of ND 1 was comparable with the 

findings of John (2000) who reported a score 

of 84.78 for Naked neck x White Leghorn 

birds while lower Haugh Unit score was 

observed for DN 1 birds. 

 

Livability 

 

The data on livability during the entire period 

of study showed that both the crosses have 

performed well (96 % in ND1 and 99% in DN 

1).  

 

The overall livability range observed for the 

crosses in the present study agrees with the 

reports of John (2000), Mallik et al., (2002) 

and Prafulla (2012) for the crossbreds such as 

Naked neck X White Leghorn, Kadaknath X 

White Leghorn (Yamuna) and Aseel X White 

Leghorn. Good livability in the crossbreds is 

an ideal trait to perform better in backyard 

system of rearing. However, a lower livability 

(88.75 %) was reported for White Leghorn X 

native chicken of Gujarath (AICRP, 2016-17). 

From the study, it was observed that ND 1 

birds (IWN strain of 29
th

 generation kept as 

sire crossed with unselected native chicken as 

dam) were found superior in egg production 

and age at sexual maturity than DN 1 birds 

(unselected native chicken kept as sire crossed 

with IWN strain of 29
th

 generation as dam). 

The other production traits such as egg weight, 

egg quality traits (shell thickness and yolk 

colour) and livability were comparable among 

the crossbreds. The major egg shell colour 

observed for both the crossbreds was tinted 

followed by white and brown.  

 

However, Haugh unit score was found better 

for ND 1 birds. Based on the results, it can be 

concluded that ND 1 birds was superior to DN 

1 birds in the case of production traits. 

However, field trials have to be conducted to 

confirm the present results under backyard 

conditions. 
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