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Abstract
    The present study was aimed at evaluating the performance of Gramapriya female line (PD-3) chicken reared under intensive sys-
tem for production. Data collected on 619 hens, produced from 50 sires and 250 dams in a pedigreed full-sib mating in five hatches 
during 9th generation, were utilized for the present investigation at ICAR- Directorate of Poultry Research, Hyderabad. Hens attained 
sexual maturity (ASM) at 153.88 ± 1.38days. The body weight of hens (BW) at 20, 40, 52 and 64 weeks was 1539.86 ± 15.08, 1733.18 
± 23.22, 1901.89 ± 26.34 and 1934.56 ± 29.82g respectively. The egg weight varied from 53.30 ± 0.35 g to 60.23 ± 0.46 g from 28 to 64 
weeks and exhibited moderate to high heritability. The total egg production (EP) to 64 weeks was 204.02 ± 3.96 with low to moderate 
heritability while egg mass up to 64 weeks was 12368.9 ± 4.06 g. The correlation coefficients revealed positive correlation between 
body weight, egg weight and egg mass. However, correlation between egg weight and egg production was negative and varied from 
low to high in magnitude. A similar trend was observed in correlation between body weight, egg production and age at sexual matu-
rity. Based on results of the study, it was concluded that the PD-3 (Gramapriya female line) population has got reasonable variability 
in production traits. The gradual improvement in these production traits in parent line will improve the performance in terminal 
cross “Gramapriya” with respect to egg production and egg weight which ultimately benefits the farmers. 
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Introduction 
Backyard poultry farming is an ancient practice carried out by 

poor farmers and tribes in rural India. It has been a proven tool 
for alleviation of poverty in rural areas and eliminating malnutri-
tion among the local people. Presently, backyard poultry farming 
contributes about 17.8% of total egg production (114.38 billion) 
in India [1]. It is low input or no input activity which mainly de-
pends on scavenging or by natural feeding and little supplemen-
tary feeding, night shelter and minimum health care practices [2]. 
The rural chicken varieties have superior characteristics both in 
terms of qualitative traits like multi-coloured patterns, meat qual-
ity, majestic gait, appearance and quantitative traits such as lean 
body weights, longer shanks, relatively higher disease resistance, 
and hardiness [3]. Consumers are ready to pay higher prices for 
these poultry products due to their perceived health benefits.

Gramapriya is one of the dual-purpose multi-coloured variet-
ies developed by crossing between PD-6 male × PD-3 female lines 
and propagated by the Directorate of Poultry Research for back-
yard farming has been adopted successfully across the country. 
Gramapriya is a dual-purpose coloured bird that has significantly 
contributed to rural poultry in terms of meat and eggs. Birds attain 

an age at sexual maturity around 175 days. They weigh 1.2 to 1.5 
kg at 3 months of age and lay about 160-180 eggs in 72 weeks [3]. 
In context of above, present study was conducted to evaluate the 
performance of Gramapriya female line chicken for production and 
egg quality traits.

Materials and Methods
Experimental population

Gramapriya female line (PD-3) is a pure line evolved from 
Dahlem Red chicken and it is a promising egg-type chicken vari-
ety. A total of 619 adult hens from five hatches were utilized for 
the present study. The chicks were reared under standard manage-
ment conditions from birth to six weeks of age. During this period, 
chicks were provided with a decreasing temperature schedule 
starting from 34 ± 1ºC during the first week which was gradually 
reduced to 26 ± 1ºC by the third week of age. After the brooding 
period, chicks were maintained at room temperature. The chicks 
were fed ad-libitum with layer chick diet (2800 kcal/kg ME; 18% 
CP) based on maize- soybean meal during 0-8 weeks of age. Hens 
(619) were reared up to 16 weeks of age in grower house on deep 
litter floor and then hens were housed in individual cages with 
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one and a half square feet of floor space and fitted with automated 
drinkers. The birds were fed with layer grower diet (2700 kcal/kg 
ME; 17% CP) from 9 to 20 weeks of age and in layer breeder ration 
(2600 kcal/kg ME; 16% CP) from 21st week to the end of the study 
period. The birds were vaccinated against Marek’s disease (day 1), 
Newcastle disease, Lasota strain (day 7and 30), Infectious bursal 
disease (day 14 and 26), fowl pox (6th week), Newcastle disease- 
R2B killed (9th week) and IB (12-13 weeks) and ND-R2B killed 
booster (18th week).

Statistical analysis
Data were analysed using least square technique [4] using a 

SPSS 12.0 to know the effect of the hatch on traits studied. Hatch 
corrected data were utilized for the estimation of heritability by 
variance component analysis [5]. The genetic and phenotypic cor-
relations between various traits were estimated from variance-
covariance component analysis [6].

Results and Discussion
Results of economic traits like bodyweight, egg production, 

egg weight and egg mass are given in (Table 1). Adult body weight 
plays a crucial role in quantum of egg production. Optimum body 
weight should be attained before onset of egg production as which 
was clearly observed in this study. Body weight at 20 weeks was 
1539.86 ± 15.08g which was in standard range as that of reported 
in Gramapriya female line [7], in Vanaraja [8], in Nandanam Chick-
en IV [9].

Steady increase in bodyweight was observed in bodyweights re-
corded at 40 and 52 weeks which were comparable with Dahlem 
Red and Dahlem Red x Desi [10], in Aseel [11], Kamarupa chicken 
[12]. However, there was slight increase in body weight from 52 to 
64 week of age which might be due to better feed intake at later 
stages of production cycle. Generally, body weight of PD-3 chicken 
was higher than desi breeds and lower than that of synthetic back-
yard varieties evolved by using exotic broiler breeds as one of the 
parent lines. Hence Gramapriya chicken is a promising variety for 
meat which can satisfy hunger of rural household. Low to moder-
ate h2estimates for body weight were observed at 20 and 40 weeks 
while, higher h2 observed during 52 and 64 weeks of age which was 
higher than in Naked neck chicken [13].

Age at sexual maturity plays a significant role in determining 
future of egg number of laying flock as less the ASM, more will be 
the egg production. ASM (153.88 ± 1.38 days) in this study was rea-
sonable as PD-3 line was rural female line. Similar results were ob-
tained in Dwarf chicken [14], Gramapriya chicken under different 
rearing systems [15], Vanaraja [16] respectively. Lower ASM was 
observed in White Nicobari [17], White Leghorn and Brown egg 
Dwarf chicken [18], and Gramapriya birds reared under intensive 
system [19], whereas higher age of sexual maturity was found by 

in Aseel and Kadaknath [20] and Horro chicken [21]. Several fac-
tors have influence on ASM namely, genetic makeup of variety or 
breed, lighting and feeding schedule followed during pullet stage. 
Gramapriya chicken attains early age of sexual maturity compared 
to native chicken breeds and hence it is ideal for backyard poultry 
farming.

Egg production at 40 weeks (100.41 ± 1.91) was higher com-
pared to Miri (33.59 ± 0.99 days) [7], Vanaraja (52.8 ± 0.05) [22], 
Naked neck chicken (64.18 ± 0.13) [13], CARI-Nirbheek (59.94 ± 
0.41) [23]. Higher EP 52 was reported in Black Nicobar Chicken 
(192.14) [17], Giriraja (204.34 ± 0.59) [24], in IWH (188.8 ± 1.12) 
and IWK (167.4 ± 1.24) [25] strains of chicken compared to PD-3 
chicken (160.90 ± 2.77) in our present study. Higher EP 64 was re-
corded in IWN (237.13 ± 0.10) and IWP (246.4 ± 0.04) [26] strains 
of chicken than present findings (204.02 ± 3.96) in PD-3 chicken. 
Apart from genetic factors, management, nutrition and feeding 
plays significant role in egg production. The mean egg production 
in Gramapriya chicken might be attributable to the genetic makeup 
as it has layer breeder inheritance, in which the production poten-
tial is comparatively high.

Traits LSMs
Heritability

h2 
S h2 

D h2 
S+D

ASM (d) 153.88 ± 1.38 0.32 ± 0.14 0.32 ± 0.17 0.32 ± 0.11
Body weight (g)

BW 20 1539.86 ± 15.08 0.45 ± 0.14 0.23 ± 0.16 0.34 ± 0.11
BW 40 1733.18 ± 23.22 0.45 ± 0.14 0.25 ± 0.13 0.10 ± 0.10

BW 52 1901.89 ± 26.34 0.89 ± 0.25 0.54 ± 0.16 0.71 ± 0.15
BW 64 1934.56 ± 29.82 0.52 ± 0.19 0.74 ± 0.19 0.63 ± 0.13

Egg Production (No)
EP 40 100.41 ± 1.91 0.34 ± 0.14 0.20 ± 0.16 0.27 ± 0.11
EP 52 160.90 ± 2.77 0.27 ± 0.13 0.33 ± 0.17 0.30 ± 0.11
EP 64 204.02 ± 3.96 0.45 ± 0.16 0.32 ± 0.16 0.39 ± 0.12

Egg weight (g)
EW 28 53.30 ± 0.35 0.60 ± 0.20 0.54 ± 0.17 0.57 ± 0.15
EW 40 55.58 ± 0.42 0.73 ± 0.21 0.18 ± 0.14 0.45 ± 0.14
EW 52 58.51 ± 0.41 0.72 ± 0.22 0.41 ± 0.16 0.57 ± 0.14
EW 64 60.23 ± 0.46 - - -

Egg mass
EM 40 5547.33 ± 1.74 0.25 ± 0.12 0.20 ± 0.16 0.23 ± 0.10
EM 52 9418.45 ± 2.64 0.13 ± 0.10 0.17 ± 0.17 0.15 ± 0.10
EM 64 12368.9 ± 4.06 0.40 ± 0.15 0.28 ± 0.16 0.34 ± 0.11

Table 1: Least square means of body weight and production  
traits and their heritability estimates in Gramapriya (PD-3) 

 female line chicken.
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PD-3 female line chicken laid bigger size eggs (53.30 ± 0.35 g) 
as early at 28 weeks. Increased egg size at younger stages of pro-
duction cycle has a positive role in economics as more good quality 
chicks will be available for sale. Apart from breeder’s economics, 
consumers always prefer to go for bigger size eggs. Egg weight at 
40 weeks of age was similar with results obtained in PD1 x PB-2 
[27], while lower egg weights were reported in Himasamridhi [28] 
and Vanaraja [29,30]. Higher egg weight was observed in a cross 
between PD1 and PB-2(63.04 ± 0.62g) [27] when compared to egg 
weights (60.23 ± 0.46g) recorded at 64 weeks of age. Increase in 
egg weights at different ages in the present study might be due to 
increase in bodyweight, ASM and feeding pattern during laying pe-
riod.

Egg mass plays a critical role in selection of flock for both egg 
production and egg weight. In the present study egg mass obtained 
at 40, 52 and 64 weeks were 5547.33 ± 1.74g, 9418.45 ± 2.64g and 
12368.9 ± 4.06 g respectively. Higher egg mass is an indication of 
higher egg production and egg weight. Hence both egg production 
and egg weight can be improved by taking egg mass as selection 
criteria. 

Genetic parameters
Heritability gives an idea to the breeders about the presence 

of additive genetic variance, which is transmitted to the offspring 
from their parents. The overall heritability estimates of body 
weight at 20, 40, 52 and 64 weeks of age were 0.343 ± 0.117, 0.104 
± 0.101, 0.718 ± 0.153, 0.634 ± 0.139. The estimates of heritabil-
ity of body weight at different ages varied from low to high in the 
present study. The h2

S estimates for BW 20, BW 40, BW 52 were 
moderate to higher than other heritability components, while h2

D 
of BW64 exhibited a higher value than h2

S. Values were similar to 
the value reported in Sex-linked Dwarf chicken [31]. Lower herita-
bility values were reported in Vanaraja male line [32]and Rajasri 
chicken [33] respectively at 20 weeks of age, while higher herita-
bility estimates were obtained in Vanaraja male [34] and Vanaraja 
female line [35] respectively.

The h2
S+D estimates for 40-week body weight were comparable 

with the findings on research study on IWH chicken [36] and in 
PD1 chicken [27]. However higher heritability estimates were ob-
tained by other authors [14,35,37]. The heritability estimates for 
sire, dam and sire + dam components for body weight at 52 weeks 
were moderate to higher values than that of values reported by au-
thors in literature. However similar value for h2

S was obtained for 
IWK [38]. The Heritability estimates for body weight at 64 weeks 
of all the three components were significantly higher than the val-
ues reported in Naked Neck chicken [38]. As body weight being 
a highly heritable trait, h2 values were higher irrespective of age 
of flock. Variations in heritability estimates are affected by breed, 
environmental factors and sampling errors during the research 

study. Some non-genetic factors like poor management practices 
and changes in environment increase residual variance and hence 
decrease heritability estimates.

Egg production is one of the important economic traits that 
determine the profitability of backyard poultry farming. The heri-
tability estimates for combined sire and dam components were 
0.277 ± 0.110, 0.307 ± 0.113, 0.391 ± 0.120 for egg production up 
to 40, 52 and 64 weeks of age. Similar values for EP 40 were report-
ed in IWK [39]. Lower heritability estimates than the present study 
was reported by some authors [32,35,40], whereas higher herita-
bility values were obtained in RIR [41]. Heritability estimates for 
egg production were low due to less additive genetic variance in 
the flock.

The heritability estimates for egg production up to 52 weeks was 
in close agreement with estimates reported by authors [31,35,42], 
while heritability estimates for EP 64 were found to be higher when 
compared with values in Naked Neck chicken [13]. Egg weights ex-
hibited moderate heritability ranging from 0.459 ± 0.14 to 0.575 ± 
0.15 and these values were found to be in a closer range reported in 
white leghorn control [38,39] while other authors reported lower 
value than the present study. Variations in egg weight may be due 
to breed differences, type of birds and bodyweight of birds [35]. 
Heritability values for BW 52 were found to be higher than values 
reported in white leghorn [38] and Naked neck chicken [13].

Correlation among economic traits is an indispensable part of 
any breeding program, as the direction and magnitude of these cor-
relations would determine the genetic changes in correlated traits. 
The correlation coefficient of between body weights was positive 
at different ages and significantly higher values were obtained 0.67 
± 0.10 (BW 20 with BW 52), 0.78 ± 0.07 (BW 20 with BW 64) and 
0.87 ± 0.03 (BW 52 with BW 64). This may be revealed that birds 
heavier at early age were also heavier at later age due to the pleio-
tropic actions of genes controlling bodyweights [26]. The correla-
tion between BW 40 and EW 40 was similar to results obtained by 
in control group [36,39] whereas, higher values were obtained in 
Dwarf chicken [14] and in Naked Neck [13], while lower values are 
reported in IWI [36,38]. There was a positive association between 
body weights and egg weights as age advanced, heavier birds laid 
heavier eggs. The correlation coefficient between BW 40 and EP 40 
was similar in IWK [39], while lower values are obtained for IWI 
[38] and IWK [36].

The genetic correlation between ASM with BW 40 was in close 
agreement with findings in Naked neck chicken [13], White leghorn 
[36], and positively correlated to bodyweight at different ages. Sim-
ilarly, there was positive correlation between ASM and egg weights 
at different ages with low to moderate values. Closer values were 
reported in IWI [38,39]. There was negative association of ASM 
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ASM BW20 BW40 BW52 BW64 EW28 EW40 EW52 EW64 EP40 EP52 EP64 EM40 EM52 EM64
ASM - 0.10 0.30 0.43 0.21 0.68 0.35 0.57 0.23 -0.86 -0.66 -0.62 -0.74 -0.44 -0.51
BW20 -0.16 - - 0.67 0.78 0.39 0.59 0.29 0.39 -0.03 -0.02 0.02 0.27 0.17 0.20
BW40 0.16 - - 0.25 0.18 - 0.61 0.23 0.05 -0.51 -0.27 -0.38 0.57 0.29 0.39
BW52 0.17 0.35 0.09 - 0.87 0.48 0.50 0.51 0.52 -0.56 -0.50 -0.44 -0.35 - -
BW64 0.10 0.35 0.07 0.69 - 0.42 0.56 0.44 0.42 -0.13 -0.09 -0.03 0.15 0.21 0.15
EW28 0.26 0.24 - 0.28 0.26 - 0.93 0.78 0.64 -0.77 -0.65 -0.57 -0.34 -0.28 -0.24
EW40 0.20 0.19 0.44 0.29 0.27 0.58 - 0.95 0.80 -0.42 -0.31 -0.21 0.06 0.32 0.18
EW52 0.16 0.18 0.09 0.29 0.24 0.58 0.66 - 0.76 -0.66 -0.65 -0.50 -0.21 -0.10 -0.12

EW64 0.08 0.14 0.04 0.31 0.26 0.43 0.46 0.47 - -0.47 -0.38 -0.25 -0.08 0.05 0.24
EP40 -0.62 0.14 -0.41 -0.24 -0.12 -0.23 -0.26 -0.24 -0.12 - 0.96 0.81 0.87 0.76 0.82
EP52 -0.46 0.10 -0.12 -0.24 -0.11 -0.18 -0.22 -0.19 -0.11 0.86 - 0.71 0.88 0.82 0.83
EP64 -0.37 0.10 -0.19 -0.17 -0.06 -0.11 -0.11 -0.10 -0.07 0.72 0.51 - - 0.96 0.87
EM40 -0.55 0.23 0.02 -0.13 -0.02 -0.0 0.12 -0.01 0.05 0.92 0.79 - - - -
EM52 -0.38 0.19 0.01 - -0.11 0.07 0.03 0.22 0.08 0.75 0.90 0.83 - - -
EM64 -0.31 0.18 0.05 - 0.03 0.06 0.07 0.08 0.31 0.63 0.80 0.41 - - -

Table 2: Genetic (above the diagonal) and phenotypic (below the diagonal) correlations for production traits in  
Gramapriya female line chicken.

[ASM, age at sexual maturity; BW20, body weight at 40 weeks;BW52, body weight at 52 weeks; BW 64, bodyweight at 64 weeks; EW 28, 
 egg weight at 28 weeks; EW 40, egg weight at 40 weeks; EW 52 egg weight at 52 weeks; EW 64, egg weight at 64 weeks; EP 40,  

egg production at 40 weeks; EP 52, egg production at 52 weeks; EP 64, egg production at 64 weeks; EM 40, egg mass at 40 weeks; EM 
52, egg mass at 52 weeks; EM 64, egg mass at 64 weeks].

with egg production and egg mass. Higher values were obtained for 
genetic correlation between ASM and egg production at different 
ages of production which suggests that late age of sexual maturity 
results in less egg production. The values obtained were compara-
tively higher than reported in Dwarf chicken [14] and in IWK [39]. 
Similar association was found in the correlation between ASM, and 
egg mass as early matured birds lay small-sized eggs which results 
in lower egg mass.

Egg production at all ages were negatively correlated with ASM, 
bodyweight, egg weight and positively related with egg mass. The 
genetic correlation between EP 40 and EW 40 obtained in the pres-
ent study was moderate and negative, which was comparable with 
values reported in PD1 [27]. Lower values are reported in IWI [38] 
and in the White Leghorn control group [39]. The negative associa-
tion between ASM and egg production implies that improvement in 
egg production will be result in early sexual maturity of birds [26].

The genotypic correlation between BW 52 and EW 52 was 0.518 
± 0.12 which was similar to values reported by [13,38], while lower 
values for correlation in IWI and IWK [36]. Phenotypic correlation 
values between BW 52 and EW 52 were found to be slightly higher 
than the values reported by the above authors. The positive trend 
seen in both phenotypic and genotypic correlation reveals that 
heavier birds lay large size eggs. Meanwhile, the genetic correla-
tion between BW 52 and EP 52 was of moderate value and negative 
in direction, which was less than the value [13]. The genetic and 

phenotypic correlation between BW 64 and EW 64 was found to 
be moderate and positive. The value obtained was slightly lower 
than the value reported in Naked Neck chicken [13]. Phenotypic 
correlation for the same was low and negative while the same au-
thor reported moderate and positive values. Whereas genetic and 
phenotypic correlation among BW 64 and EP 64 was very low and 
negative than the value reported [13]. Genetic and Phenotypic 
correlation between EW 64 and EP 64 was negative and very low 
compared with values reported in Naked neck chicken [13] and in 
RIR pure strain [43]. This clearly indicates that improvement in egg 
weight will result in reduced egg production. Hence, accurate esti-
mation of correlation coefficients helps the breeder in selecting the 
traits of significant positive association for simultaneous improve-
ment of traits.

Conclusion
The study revealed that the PD-3 population has genetic variabil-

ity in production traits studied with a reasonable additive genetic 
variance which will be transferred to offspring. The improvement 
in primary traits in pure lines will lead to increased performance in 
the terminal crosses, which is beneficial to the farmers.
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