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INTRODUCTION

Poultry industry in India has emerged as most dynamic and
fast growing segment in agriculture sector with annual growth rate
of approximately 8-10 per cent. As a result, India ranks second in egg
production and third in broiler production in the world (The Economic
Times, 25 Dec’ 2014). Bihar ranks 15t in egg production and 9t in
poultry meat production among different states of the country
(Bihar Basic Animal Husbandry Statistics 2012).

Poultry meat is the most widely used source of animal protein.
It has low fat, low cholesterol, low calories and high protein as
compared to other animal protein. Domestic poultry meat
production in India is estimated to have remained at 3.5 million
tons in calendar year 2013 with per capita consumption of 2.8 kg
per annum, while table egg production is estimated to have
increased from 66 billion eggs in 2012 to 70 billion eggs in 2013,
with per capita egg consumption at 57 eggs per annum. Total
poultry market size is estimated at $ 9.93 billion at the wholesale
price level indicating value growth of 8% over 2012
(ICRA, May 2014). The poultry sector in India employs -about 03
million people, of which about 80 percent are producers. The
remaining 20 percent are involved in feed, pharmaceutical,
marketing and other services.

The egg production has been increased tremendously, yet per
capita availability of egg in Bihar is OSegg/heacf /annum (Bihar
Basic Animal Husbandry Statistics 2012). However, per capita



availability of eggs and broiler meat is far below the ICMR recommended
level of 180 eggs and 11 kg meat per annum (Xt Five Year Plan 2002-
07). Although the vast increase in poultry egg and meat production
during last five decades is mainly due to the use of specialized
strains of high genetic potentialities and its crosses, yet there is a

big gap between availability and requirement.

The importance of backyard poultry is well recognized by
Government of India and special programrhes are formulated for its
promotion. The first dual purpose coloured backyard bird named
Giriraja was introduced in 1989. Later on several varieties viz.
Vanaraja, Krishibro, Gramapriya, Krishilayer, krishipriya, CARI
Nirbheek, CARI Shyama, Hitcari, UpCari, Nandanum, Kroiler, and
Swarandhara etc were released, which resemble indigenous fowl in
body conformation, multi coloured plumage, dull shanks, pink skin
and single comb. These improver birds have more economically
viable characteristics which are of great importance for village

production of eggs and meat.

Gramapriya bird has been developed by crossing desi male
and Dahlem Red female at Project Directorate of Poultry Hyderabad.
It is a multi-coloured egg purpose with moderate body weight
chicken variety developed for free range and rural backyard rearing.
These birds lay more number of eggs than native chickens and eggs
are tinted brown in colour and heavier than native chicken eggs.
These birds have better adaptability to adverse conditions and

better immunocompetence which gives the strength for the



maximum survivability of birds under rural poultry farming
conditions. Initial brooding up to 8 weeks in nursery unit is
required before these birds are let out for semi free-range or free-
range management. The Gramapriya distributed in villages does
natural mating with native chickens resulting in upgrading of native
chickens and enhancement of production performance in the
villages. Two varieties of Gramapriya are available ie. White
Gramapriya and Colored Gramapriya. The white variety gives more
number of eggs as compared to the colored variety. The feather
color of colored Gramapriya bird is mostly brown and occasionally
multiple color is also seen. It resembles desi hen in flavor and
delicacy. Due to its moderate body weight the males of Gramapriya
are best suited for preparation of tandoori type desi chicken dishes.

The female produces good number of eggs.

Muzaffarpur and Gaya are local desi chicken of Bihar and
their names have been given as they are native of these two districts
of Bihar and are found in abundance. Being local and desi, they
have better disease resistance and they can thrive well even in

unfavorable conditions.

A breeder requires improvement in body weight as well as
simultaneous improvement of conformation traits. Body weight trait
is good indicator of growth. Body conformation, which constitutes
bone structure, may be considered a better measure of body
capacity of laying hens. Shank and keel lengths are indicators of

skeletal growth and associated with egg production of laying hens.



Haemato-biochemical parameters are indices of internal
environment of living body. Breed, strain, age and sex are found to
play a significant role in affecting the haematobiochemical
parameters. Haematological and biochemical status is a reflection of
many factors such as sex, age, breed, diet, management, stress

level, etc.

Haematological parameters are important tools to assess the
level of stresses due to environmental and nutritional factors and
also provide useful information on immune status of animals.
Certain haematological parameters are established markers of some
production traits in poultry e.g. high PCV and high hemoglobin are
associated with high feed conversion ratio of ingested feed. Besides,
high serum protein indicates good feathering ability and tissues
growth in poultry. High level of circulating lymphocyte is indicator
for ability of birds to be survived in stressful condition. Therefore,
haematological parameters can be used for making strategy for
breeding programmes for genetic improvement of indigenous

poultry apart from their usefulness for diagnostic purpose.

The blood biochemical analysis is a valuable tool for evaluating
the health of animal and helps both in diagnosis and clinical
monitoring of diseases. Its evaluation indicates the extent of
damage in various vital organs and status of the disease. Serum
biochemical profiling has been used in several species of domestic
livestock to monitor herd health and to detect subclinical diseases.

The quality of meat is dependent upon the haematobiochemical



parameters especially lipid profiles which may result into

preferential consumer’s choice.

The genetic potentiality of local native chickens can be
improved by introduction of improved genotypes suitable for rural
poultry production especially in backyard poultry farming.
Therefore, there is a strong need to establish breeding programmes

that allow improvement in performance of local chickens.

Very few information of body weight, conformation traits and
haematobiochemical parameters of Grampriya and their crosses are
available in literature. Since, Gramapriya, a dual purpose chicken
is suitable for backyard poultry farming, attempts have been made
in this experiment to cross local desi chicken from Muzaffarpur and
Gaya districts of Bihar with Gramapriya for higher egg and meat
production and better adaptability and disease resistance in

agroclimatic region of Patna with the following objectives:

1. To estimate the mean, standard error and coefficient of
variation percentage of various body weight, conformation
traits and some haematobiochemical parameters in different

genetic groups of chicken.



2. To study the effect of sex on various body weight,
conformation traits and some haematobiochemical parameters

in different genetic groups.

3. To study the effect of different genetic groups on various body
weights, conformation traits and some haematobiochemical

parameters.

4.To estimate the coefficient of phenotypic correlation among

various body weight and conformation traits.
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REVIEW OF LITERATURE

AVERAGE BODY WEIGHT AT DIFFERENT WEEKS OF AGE
IN VARIOUS BREEDS OF CHICKENS

Growth is a complex phenomenon which is influenced
by genetic as well as various non-genetic factors. Besides the
genotype, the various other factors which affect this
character are sex, age, nutrition, housing system and other
managemental conditions. Body weight is the most
important character for the economy of a broiler chicken
farm. A broiler bird must have optimum body weight during
growing periods. The aim of the breeder is to increase the
body weight to the maximum level at market age by

exploiting various genetic and non-genetic factors.

The average body weight at different ages in various
breeds of chicken as reported by various research workers

are summarized and tabulated below:-

Table-1: Average body weight (g) at various ages in

different breeds of chickens-

Age Breeds of chicken Average body Authors |
weight(g)

Day | RIR 32.22%1.22 Hussaini (1963)
old | NH 39.9410.67
RIR (F) x NH (M) 33.82+0.34
NH (F) x RIR (M) 38.48%1.16




Day
old

RIR (F) x WC(M)

M 29.50+1.69 Dwivedi (1965)
F 32.40+3.32
Arbor Acre broiler
M 32.99 Mathur and
Ahmed (1968)
F 32.02
WR 36.18 :
Husain (1972)
RIR 33.37
RIR (F) x WR (M) 33.37
WR x WR 35.10
WR x WC 33.66 Sapra et al.
WC x WR 34.78 (1972)
WC xWC 32.71
Naked Neck 30.38+0.41
Black Bengal 30.67+0.33
Aseel 36.15+0.46
Overall indigenous 32.09
RIR 35.58+0.49 Chhabra and
Sapra (1973)
WL 31.26+0.90
wWC 35.73+0.28
Overall exotic 33.57
Overall crossbred 34.34
WR M 45.00£2.00
V F 43.00£1.00
wC M 44.00+£2.00 Ramappa and
F 43.00£2.00 Gowda (1973)
WR (F)xWC (M) M 43.00x£1.00
F 43.00+2.00
wWC 40.05+3.96 Siddappa et al.
(1978)
WR M 31.52 Singh etal.
F 31.69 (1979)
Purebred (overall) (RIR, 38.11 ) Verma and
WPR, WC, AO) cross 38.11 Choudhary
(1980)




Day
old

Desi chicken

33.05

Kumar and
Acharya (1980)

WL x RIR

40.31+0.24
39.61+0.36

Verma et al.
(1981)

WR

RC

36.7810.72
36.09+0.59
36.30+0.46
37.81+1.09
37.60+0.50
37.6610.46

Sharma (1984)

WR (F) x RC (M)

RC (F) x WR (M)

37.33%+0.54
36.7610.54
37.02+0.38
36.81+0.64
36.07+0.61
36.33+0.45

Sharma (1984)

RIR

omzZlomzowmZowg 0oF TR

33.3+0.55
33.1+0.58
33.2+0.40

Krishnamurthy
(1992)

Strains of WLH

27.99
27.26
28.94
29.75
29.07
29.65
27.17
28.23
27.94

Gupta et al.
(1999)

Aseel

Naked Neck

Dahlem Red

D x A

MEMEIETE

32.50+0.30
33.49+0.47
34.21+0.36
33.47+0.39
38.61+0.53
35.67+0.44
34.90+0.41
36.06+0.47

Singh et al.
(1999b)




e T ——————————

Day
oid

AXD M 45.65+0.38
F 46.44+0.40 :
DXN M 36.52+0.57 Slr;ggzgltoal'
F 39.00+0.57 ( )
NXD M 45.72+0.77
F 44.41+0.65
Synthetic Broiler
Naked neck cross 43.98+0.82 Padhi et al.
Synthetic broiler 37.15+1.70 (1999b)
Naked Neck 32.91+0.81
Synthetic broiler( SB)
M 36.6+0.36
F 38.3+0.31
Black Nicobari (BN)
M 33.1+0.53
F 32.6+0.29
White Nicobari (WN) padhi et al.
M 36.8+0.43 (19992)
F 35.9+0.33
SB X BN
M 36.3+0.63
F 36.1+0.69
SB X WN
M 37.3+0.85
F 38.0+0.81
| Red Cornish 40.27+0.08 | saij et al. (1999)
Naked neck desi 35.7 |
Rhode Island Red 39.5
White Leghorn 41.2 Haque and
Fayoumi(Fy) 34.4 Howlider
NaDRIR 39.9 (2000)
NaDWL 36.2
NaDFy 35.3
Red Cornish M 41.30 Singh et al N
(control line) F 40.20 (2000) '
overall 40.75
Desi birds 20.06+0.32 Singh (2003) -
White Leghorn 34.9+0.12 Chaudhary et al.
(2009)
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Day
old

Vanaraja M 38.13+0.33 pPadhi et al
F 36.98+0.42 (20122) '
P 37.63+0.26
Vanaraja M 38.89+0.002 Padhi et al.
F 38.53+0.003 (2012b)
P 38.74+0.001
Vanaraja 35.91+0.26
Gramapriya 33.2450.31 Jha and Prasad
Aseel 29.32+0.20 (2012)
Gramapriya 37.56 + 0.25 Nishant Patel
(2012)
Hazra N
Aseel Zéiiing Jha et al (2015)
Kadaknath 28.54+0.33
VR 33 x VR €2
Sex Pooled 37.45+0.17
Male 39.96 +0.29
Female 34.93+0.18
GP 33 x GP &%
Sex Pooled 36.07+0.18
Male 36.98+0.23
Female 35.15+0.27 ,
VR 33 X GP %0 Ali wafa (2014)
\ Sex Pooled 36.7810.18
Male 37.54+0.31
Female 36.008+0.18
GP 38 x VR %
Sex Pooled 37.19£0.18
Male 38.32+0.24
Female 36.056+0.26
GP x GAYA(Desi) 30.1940.14 R.P.Sharma
GP x MZF (Desi) 30.57£0.19 (2014)
PD.-1 line 37.30+£0.01 DPR Annual
PD-3 line 35.80 Report 2013-14
D4 line 30.32+0.13 Directorate of
Ghagus 29.59 £0.13 poultry Research
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WR(M)XRC(F) M 222.50
I 4th F 202.67 Sharma(1984)
week C 209.56
Overall mean M 738.96 Padhi et al.
(OBNP,IC-3, F 661.76 (1997)
SML-2,IR-3)
IC-3 o
IR-3 gzigg Reddy et al.
IC-3XIR-3 516.67 (1998)
Strains of WLH
MM 150.78
NN 128.83
PP 163.53
MN 148.33 Gupta et al.
| MP 187.43 (1999a)
NP 188.93
| NM 135.93
‘ PM 146.68
PN 157.48
Synthetic broiler
Naked neck cross 284.00+15.27 Padhi et al.
Synthetic broiler 129.66+9.53 (1999)
Naked neck 94.03+5.03
Synthetic broiler-SB
M 228.0+6.98
F 215.3+5.45
Black Nicobari -BN
M 06.65+3.02
F 87.8+1.66
White Nicobari-WN Padhi et al.
M 111.6+3.38 (1999b)
F 94.3+2.03
SB X BN
M 178.3+7.21
F 168.7+6.06
SB X WN M 147.8+8.4
F 144.9+12.4
White Leghorn 181.9+1.10 Chaudhary et al.
B (2009)
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CARI Shyama 235.88+9.47 Malik et al.
4o (2009)
K White Leghorn 141.73+1.54 Jaya Laxmi et al.
vee (2010)
White Leghorn 138.55+1.51 Jaya Laxmi et al.
(2011)
Coloured broiler dam line 668.57+7.08 Malik(2011)
Black Rock 455.87+8.87 )
. - Debata et al.
Red Cornish 456.61+6.56
, - (2012)
Vanaraja 448.46+7.32
Vanaraja 316.47+2.47
. Jha and
Grampriya 168.85+1.53 Prasad(2012)
Aseel 127.83+1.18
\Y j : :
anaraja M 364.86+5.11 pPadhi et al.
F 343.95+5.16
(2012a)
P 355.80+3.73
Vanaraja Il\f gzg'zﬁggi Padhi et al.
= (2012D)
P 316.72+0.02 o
Hazr? igg-igﬁg: Jha et al.
Asee o= (2013)
Kadaknath 114.86+1.63 B
VR 34 x VR 9%
Sex Pooled 300.93 £1.46
Male 323.47+ 2.09
Female 278.371 2.04
GP 33 x GP 9%
Sex Pooled 278.34+ 1.22
Male 305.88+1.76 Ali wafa (2014
Female 250.81 + 1.68  wafa | )
VR 34 x GP %
Sex Pooled 271.70£1.83
Male 307.34 £ 2.63
Female 236.07 £2.55
GP 33 x VR 9%
Sex Pooled 291.54+0.87
Male 314.32%1.26
Female 268.77£1.19

13




4% | pp-1 line 307.90 £0.22 DPR Annual |
week | pD-3 line 142.10 RePort 2013-14
GML 085 + 0.02 Directorate of
' poultry Research
8th Synthetic Broiler M 725.91£28.5
week (SB) ' F 698.3t19.9
Black Nicobari M 236.519.1
(BN) F 206.2+3.8
White Nicobari M 252.0+0.76 Padhi et al.
(WN) F 212.134.6 (1999b)
SB X BN M 463.4+30.6
F 449.0+24.6
SB X WN M 444 .1+22.6
F 370.6+28.8
Red Cornish 1353.44+0.48 Sati et al.
(1999)
Red Cornish M 1680.40 Singh et al.
(Control line) F 1602.52 (2000)
Overall 1641.46
White Leghorn 473.1+2.40 Chaudhary et al.
(2009)
CARI Shyama M 545.50%£17.97
F 414.5419.03 Malik et al.
C 460.29+7.66 (2009)
DOS8 chicken M 707.14£19.66
F 626.9417.89 Malik et al.
C 646.911£7.97 (2011)
FColoured broiler dam line 1760+0.001 Malik(2011)

974.19%+21.43

Black Rock

Red Cornish 1039.17+£21.29 Debata et al.

Vanaraja 1003.08+20.28 (2012)

Vanaraja 832.51+4.53

Grampriya 498.7613.86 Jha and Prasad

Aseel 273.78+3.57 (2012)

Gramapriya 463.40 + 2.93 Nishant Patel
(2012)

Hazra 384.541+4.23

Aseel 273.72+3.52 Jha et al.

Kadaknath 238.86%3.76 (2013)




VR 33 x VR €9
g Sex Pooled 639.86 * 4.53
week Male 793.97+ 6.53 Ali wafa
Female 555.76 + 6.28 (2014)
GP 33 x GP 92
Sex Pooled 520.62 t 4.49
Male 580.83 t 6.63
Female 460.40 +6.04
VR 33 x GP R
Sex Pooled 488.28 + 4.88
Male 583.17  6.89
Female 393.3846.79 Ali wafa
GP 33 x VR % (2014)
Sex Pooled 512.72 + 3.52
Male 560.76%5.14
Female 464.69 * 4.83
PD-4 line 17
| Ghagus 382.2 £ 4.07 DPR Annual
e o200
\ Male 624 %9 Poultry Research
\ Female 511+ 8
| CARI Shyama M 873.34+22.70
| 12th F 725.59+27.09 Malik et al.
C 793.39+19.00 (2009)
week -
‘ DO8 chicken M 109630 ,
Malik et al.
F 101316 2011)
C 969.5£19
Rajasree chicks M 765.7 Daida et al.
F 697.8 (2012)
Black Rock 1376.31+26.17
‘ Red Cornish 1438.16+£29.56 Debata et al.
| Vanaraja 1399.8327.8 (2012)
Vanaraja 1072.63£5.59 Jha and
Grampriya 824.68+4.75 Prasad(2012)
Aseel 416.25+4.72
Gramapriya 877.51 £ 5.52 Nishant Patel
(2012)
Hazra 614.8315.39 Jha et al.
Aseel 416.25+4.78 (2013)
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Kadaknath 372.98+4.85
12% YR 33 x VR %
week Sex Pooled | 1313.27 £ 6.20
Male Female 1425+ 8.85
1200.5 £ 8.70
GP 33 xGP 9
Sex Pooled | 880.12 +10.36
Male Female | 1012.4+15.21
747.79£14.06 Ali wafa
VR 33 x GP 9 (2014)
Sex Pooled | 823.82 + 5.44
Male Female | 917.10 £7.83
730.557.56
GP 38 x VR
Sex Pooled | 1030.17 + 8.53
Male Female | 1175.5+ 12.38
884.80+11.75
Annual Report
2013-14
"[ PD-1xIWI x PD-3 1670 + 62 DPR-Hyderabaq_ri
; (i}PPx GAYA (Desjl) 892.0+9.69 R P.Sharma
| x MZF (Desi) 853.49+13.50 N
\ White Leghorn 1000 £ 4.02 Chaudhary et al.
16t (2009)
CARI Shyama M 1225127
week .
F 999+24 Malik et al. (2009)
C 1108+20
White leghorn 909.57 + 5.56 Jaya Laxmi et al.
(2010)
DOS8 chicken M 1611+29 Malik et al
F 1460+19 (2011) '
C 1519+16
White Leghorn 907.46+4.92 Jaya Laxmi et al.
(2011)
Rajasree chicks M 920.9 Daida et al. (2012)
F 851.0 '
Black Rock 1681.32+31.64 Debata et al.
Red Cornish 1827.54+38.26 (2012)
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Vanaraja 1725.75+32.48
16"  Vanaraja 1567.85+6.38 i and
week | Grampriya 1263.46+5.90 Pras:dgl 012)
Aseel 628.36+5.35
Gramapriya 1310.54+6.36 Nishant Patel
(2012)
Hazra 1056.82+6.31 Jha et al.
Aseel 678.37+5.36 2013)
Kadaknath 624.56+5.80
VR 33 x VR 9
Sex Pooled 1807.58 £ 11.2
Male 1962.6+ 16.45
Female 1652.6 + 15.38
|GP 33 x GP
Sex Pooled 1153.22 * 5.33
Male 1278.2 + 7.64 Ali wafa
Female 1028.2 + 7.43 (2014)
VR 33 x GP 2
Sex Pooled 1114.05 £ 3.80
Male 1185.8 % 5.60
| Female 1042.3£ 5.14
| GP 33 x VR
| Sex Pooled 1605.32 £ 7.12
‘\ Male 1735.7 +10.17
l Female 1474.8 £ 9.98
PD-4 line 1071+0.34 R?}:)lj)lftgr(l)rigélw
Ghagus . 956.3+18.9 Directorate of
PD-1xIWI x PD-3 1670+62
Poultry Research
20tk | DOS8 chicken M 2292+36 , |
Malik et al.
week F 1760+35 2011)
C 1976+35
White Leghorn 1155.56+5.99 Jaya Laxmi et
al.(2011)
Vanaraja 2036+0.57 Padhi and
Chatterjee
(2012)
Rajasree chicks M 1160.6 Daida et al.
F 1006.9 (2012)
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2 Oth

week

Black Rock 1976.31+39.29
] Debata et al.
Red Cornish 2202.30+44.32 (2012)
Vanaraja 2040.54+41.27
Vanarajfcl 2103.39+7.39 Jha and Prasad
Grampriya 1574.31+6.87
(2012)
Aseel 1038.75+6.83
Gramapriya 1730.46+14.20 Nishant Patel
(2012)
Hazra 1294.38+7.35 Jha et al
Aseel 1038.72+6.73 2013)
Kadaknath 957.45+6.84
Red Cornish 2554.32¢g Debata et
Vanaraja 2340.26g al.(2013)
VR 33 x VR &%
Sex Pooled 2437.46%15.2
Male Female | 2882.7+21.79
1992.2 + 21.35
GP 33 x GP &2
Sex Pooled 1688.59+9.46
Male Female 1840.8 £13.91 Ali wafa
1536.4 + 12.82 (2014)
VR 33 x GP @9
Sex Pooled 1551.659.19
Male Female 1723.2 + 13.46
1380.1+12.53
GP 33 x VR
Sex Pooled 2056.26 * 7.39
Male Female 2267.1+ 10.72
1845.4+10.18
PD-1 line 1925 £ 0.54
PD-3 line 1339 +0.53 DPR Annual
GML 1896 + 0.39 Rel.:)ort 2013-14
PD-4 line 0155 + 18.2 Directorate of
Srinidhi 1986 Poultry Research
PD-1xIWI x PD-3 Female 1709 £ 21
Vanaraja 1693.52 £11.13 lslam et al.
Indigenous 783.14 £ 5.03 2014)
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Vanaraja(male) 1561.96 +34.17 Deka et al.
20th Indiggnous(male) 694.35 + 13.84 (2014)
week | Vanaraja(female) 1443.70 £ 46.76 Deka et al.
Indigenous(female) 639.57 £ 23.00 (2014)
GP x GAY i .82149.
(2014)

M=Male, F=Female, C=Combined sex, GP= Gramapriya,
WL=White Leghorn, WC=White Cornish, RC=Red Cornish,
WPR=White Plymouth Rock, NH=New Hampshire, RIR=Rhode
Island Red, PB=Pure Bred, RC=Red Cornish, WR=White Rock
VR= Vanaraja, .

AVERAGE CONFORMATION TRAITS AT DIFFERENT WEEKS
OF AGE IN VARIOUS GENETIC GROUPS OF CHICKENS

Shank and keel are indicators of skeletal growth (Tierce and
Nordskog,1985).Besides, they are also associated with egg
production in laying hens (Miller,1983).

Normal skeletal development in the rearing period of chicken
production is important in terms of obtaining high levels of fertility,
as shank length is highly correlated with fertility. Selection of males
with good shank length and thickness will result in having good
body conformation during life and also will increase male fertility.
Males with a good balance of shank and keel lengths have high
fertility rate. Shank and keel lengths can be used in predictive
equations to predict body weight in broilers. They are also the most
commonly used estimates of frame size in breeder management.
Besides, they are often considered as parameters for monitoring

growth and development of chickens.
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Shank Length:

Chhabra et al. (1972) conducted an experiment to study
shank length as well as growth pattern in different broiler breeds
of chicken and their crosses. They observed mean shank length
in WR X WR, WR X WC, WC X WC and WC X WR crosses to be
6.98cm, 7.16cm, 7.07cm and 7.20cm respectively at 10% week of

age.

Aggarwal et al. (1979) studied the shank length in a 4 X
4 complete diallel crosses involving 4 broiler strains of chicken
belonging to Rock and Cornish breeds. They observed the mean
shank length at 10t week of age to range from 69.0+0.5 mm to
81.0+0.5 mm in males, 67.0+0.4 mm to 76.0+0.6 mm in females
and 68.0+0.4 mm to 78.01+0.4 mm in S€Xes pooled respectively

among different genetic groups.

Verma et al. (1979) reported the mean shank lengths in
White Leghorn X Rhode Island Red chickens to be 3.30 cm, 4.40
cm and 4.95 cm at 4th, 6th and 8™ week of age respectively in
males. The corresponding values in females were noted to be 3.16

cm, 3.85 cm and 4.61 cm. respectively.

Mahapatra et al. (1983) conducted an experiment to study
the shank length at 10t%, 11, and 12t week of age in Asecl
Peela, Aseel kagar and their crossbreds. They reported the

average shank lengths pooled over ages to be 6.24 cm, 6.88 cm
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and 6.79 cm in Aseel Peela, Aseel Kagar and their crossbred birds

respectively.

Sharma (1984) conducted an experiment to study the
shank length in White Plymouth Rock (WPR) and Red Cornish
(RC) breeds of chicken and their reciprocal crosses at 8t week of
age. He reported the mean shank lengths in WR (M) X WR (F), RC
M) X RC (F), RC (M) X WR (F) and WR (M) X RC (F) genetic
groups to be 6.71 cm, 6.85 cm, 7.13 cm, and 6.90 cm
respectively. The corresponding values in females were observed
to be 6.04 cm, 6.17 cm, 6.56 cm and 6.25 cm and in combined

sexes to be 6.25 cm, 6.34 cm, 6.82 cm and 6.48 cm respectively.

Venkatesh (1985) conducted an experiment to study the
effect of sex on shank length of White Plymouth Rock and Red
Cornish crosses in chicken. He reported the mean shank length
at 8th week of age to be 6.67 cm, 6.46 cm and 6.64 cm in males of
RC (M) X WR (F), WR (M) X RC (F) and pooled over crosses
respectively. The corresponding values in females were observed

to be 6.25 cm, 6.11 cm and 6.20 cm.

Malik et al. (1997) examined the inheritance of shank
length in a synthetic strain of broiler chicken and reported the
mean shank lengths at 6t week of age to be 7.08 cm and 6.89 cm

in males and females respectively.

Reddy et al. (1998) conducted an experiment to study the

broiler traits in Red Cornish and shank lengths in IC-3 strain of

21



Red Cornish, IR-3 strain of White Rock and their crosses pooled
over sexes to be 5.60 cm, 5.85 cm, and 5.75 cm respectively at

6th week of age.

Padhi et al. (1999a) observed the average shank lengths at
8th week of age in normal, homozygous and heterozygous birds
for Naked Neck gene to be 4.3 cm, 465 cm and 4.89 cm

respectively.

Padhi et al. (1999b) studied the performance of Nicobari
fowls, Synthetic broiler and their crosses and reported the
average shank lengths of male Black Nicobari(BN), White Nicobari
(WN), Synthetic Broiler (SB), SB X BN and SB X WN to be 4.09
cm, 4.09 cm, 5.75 cm, 5.27 cm and 4.27 cm respectively at 8th
week of age. The corresponding values in females were found to

be 3.70 cm, 3.83 cm, 5.46 cm, 5.06 cm and 3.88 cm.

Singh et al. (1999a) conducted an experiment to study the
genetic effect on conformation traits in pure and crossbred
chicken. They observed the average shank lengths in Aseel (A),
Naked Neck (N) and Dahlem Red (D) males at 5th week of age to
be 4.65 cm, 4.66 cm and 5.01 cm respectively. The corresponding
values in females were found to be 4.51 cm, 4.39 cm and 4.79
cm. The average shank lengths at 5t week of age inDXA,AXD,
D X N, N X D males were obtained to be 4.93 cm, 4.95 cm, 4.84
cm and 4.93 cm respectively, whereas the corresponding values
in females were found to be 4.83 cm, 4.76 cm, 4.65 cm and 4.45

cm.
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Singh et al. (2000) observed the average shank length at 8
week of age in control line of Red Cornish breed of chicken to be
6.37 cm, 6.01 cm and 6.24 cm in male, female and combined

sexes respectively.

Khurana et al. (2006) reported the mean shank length to be
2.77+0.02 cm, 3.82+0.02 cm, 5.40+0.02 cm, 7.18+0.03 cm,
7.31+0.03 cm, 7.59+0.03 cm, 7.50+0.03 cm, 7.53+0.04 cm,
7.51+0.04 cm at 2nd, 4th, 8th, 16, 24, 32nd 40th, 46th, 52nd week
of age respectively in White Leghorn.

Padhi et al. (2012a) observed the average 6th week shank
lengths in males of PD-1, Vanaraja and control broiler to be
70.70+0.40 mm, 73.30+0.62 mm and 81.62+0.73 mm
respectively and 68.04+0.33 mm, 70.20+0.52 mm and
78.49+0.63 mm in females respectively.

Padhi et al. (2012b) reported the mean shank length to be
72.29+0.003 mm in male and 68.93+0.004 mm in female at 6"

week of age in Vanaraja male line.

Padhi and Chatterjee (2012) conducted an experiment to
study the inheritance of shank length in PD1 (Vanaraja male
line). They reported the mean shank lengths to be 71.93+0.01
mm, 106.57+0.01 mm, 106.58+0.01 mm, 106.66+0.01 mm and
108.01+0.24 mm at 6th, 20, 22nd  40th and 72nd week of age

respectively.
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Jha and Prasad (2012) reported the mean shank length to
be 87.43+0.67 mm, 79.86+0.73 and 71.95+0.85 mm in Vanaraja,

Gramapriya and Aseel birds respectively at 40t week of age.

Ali wafa (2014) compared the growth pattern and
conformation traits for genetic groups consisting of Gramapriya
and Vanaraja chickens. He reported the shank length in GP3d x
GP9Q genetic group to be 7.04 +0.0lcm, 8.70+0.04 cm, 9.03+0.07
cm, 9.37+0.08 cm, and 9.48 + 0.14cm at 4th 8th 12th 16t and 20th
week of age, whereas the corresponding values in VR33 x VR{?
were found to be 7.11 £ 0.016cm, 872 + 0.196 cm, 9.11 =
0.03cm 9.58 + 0.06cm and 10.14 * 0.09cm respectively. He
further reported the shank length in GP3gd x VRS genetic group
to be 7.09 * 0.02cm 8.53 + 0.03cm, 8.73 + 0.05cm, 9.08 *
0.11cm and 9.28 = 0.l4cm respectively, whereas the
corresponding values in VR33 x GP®? genetic group were noted
as 6.73 + 0.02cm 8.25 + 0.04cm, 8.39 + 0.04cm, 8.49 £ 0.071cm
and 8.61 + 0.06 cm respectively.

Keel length:

Mahapatra et al. (1983) conducted the study in different
genetic groups of chicken and reported the average keel lengths
pooled over 10th, 11th and 12th weeks of age in Aseel Peela,
Aseel Kagar and their crossbreds to be 7.04 cm, 7.72 cm and

7.61 cm respectively.

Sharma (1984) reported the average 8th week keel lengths
in WR (M) X WR (F), RC (M) X RC (F), RC (M) X WR (F) and WR
(M) X RC(F) genetic groups to be 8.02 cm, 8.20 cm, 8.67 cm and

24




8 30 cm respectively in males whereas the corresponding average
values in females were noted to be 7.05 cm, 7.20 cm, 7.79 cm
and 7.37 cm. Besides, the corresponding values of keel length in
pooled over sexes were found to be 7.35 cm, 7.45 cm, 8.18 cm

and 7.67 cm.

Venkatesh (1985) conducted an experiment to study the
effect of age, sex and breed on carcass characteristics of White
Rock and Red Cornish crosses in chicken and observed the mean
keel lengths at 8th week of age to be 7.68 cm, 7.56 cm and 7.62
cm in males of RC (M) X WR (F), WR (M) X RC (F) and pooled over
crosses respectively. They noted the corresponding values in

females to be 7.29 cm, 7.04 cm and 7.14 cm.

Malik et al. (1997), in a study of the genetic and phenotypic
parameters of keel length in a synthetic broiler strain of chicken,
observed the average 6th week keel lengths to be 8.09 cm and

7 89 cm in males and females respectively.

Singh et al. (1999a) conducted an experiment to study the
effect of different genetic groups on conformation traits in
chicken and reported the mean keel lengths in Aseel (A), Naked
Neck (N) and Dahlem Red (D) males at Sth week of age to be 5.60
cm, 5.67 cm and 5.87 cm respectively. The corresponding values
in females were found to be 5.44 cm, 5.36 cm and 5.53 cm. They
further observed the average keel lengths at Sth week of age in D
XA, AXD,DXNand NXD males to be 5.94 cm, 6.06 cm, 5.87

em and 6.04 cm respectively, whereas the corresponding values
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in females were found to be 5.84 cm, 5.85 cm, 5.79 cm and 5.60

cm.

Singh et al. (2000) reported the average keel lengths at 8th
week of age to be 8.23 cm, 7.81 cm and 8.02 cm in control line of

Red Cornish male, female and combined sexes respectively.

Khurana et al. (2006) reported the mean keel length to be
7.22+0.03 cm, 10.25+0.05 cm, 10.43+0.10, 10.23#0.12 cm,
10.49+0.12 cm, 10.40+0.12 cm and 10.52+0.12 cm at 8%, 16,
24th 30nd 4Qth, 46th, and 52nd week of age respectively in White

Leghorn.

Kalita et al. (2011) studied the different traits of Vanaraja
reared under intensive system of management and reported the

mean keel length at 40th week of age to be 7 2.58+9.56 mm.

Ali wafa (2014) compared the conformation traits in four
genetic groups of chicken involving Gramapriya and Vanaraja at
different weeks of ages. He reported the mean lengths of keel to
be 4.74+0.0lcm, 6.04+0.02cm, 6.18+0.03cm, 6.35+0.05cm and
6.40+0.05cm at 4th, 8t 12t 16% and 20t week of ages
respectively in Gramapriya (GP33) x Gramapriya (GP?%) genetic
group. He further observed that among all the four genetic
groups viz. Vanaraja (VR33) x Vanaraja (VR??), GPJd x GPY%,
VRZ3 x GPRR and GP3Jd x VR$?, the genetic group VR33 x VRT%
had the lengthiest keel at all the ages.
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Effect of sex on body weight at different weeks of age

Scientists have studied sexual dimorphism for body weights
in different groups of chicken. Males, in general, have heavier
body weight than their female counterparts at different weeks of

age. The reports given by various authors are reviewed as below:

Verma et al. (1981) reported that the mean body weights of
males was higher than females by 0.7 g, 8.26 g and 36.2 g at day
old, 4 and 8 weeks of age respectively in WL X RIR cross.

Gupta (1983) studied the body weights of White Rock at
different ages and reported that the average body weights of male
chicks were significantly (P<0.01) heavier than their female
counterparts by 23.36 g and 41.80 g at 4t and 6™ week of age

respectively.

padhi et al.(1999b) studied the sexual dimorphism for body
weights in different genetic groups of chicken and reported that
the males of Black Nicobari (BN) were significantly (P<0.01)
heavier by 8.85 g, 8.80 g and 30.3 g than females at 4, 6t and
gth week of age respectively. The corresponding increment in
males of White Nicobari (WN) breed was observed to bel7.3 g,
28.8 g and 39.9 g, whereas in Synthetic Broiler strain (SB) it was
observed to be 12.7 g, 64.3 g and 27.6 g.

Singh et al. (2000) observed that the average body weights of
male chicks were significantly (P<0.01) heavier by 1.10g, 49.45¢g
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and 77.88g than their female counterparts at day old, 5t and 8%

week of age respectively in Red Cornish.

Padhi et al. (2012) reported that Vanaraja males were
significantly (P<0.05) heavier than females by 0.36g, 7.58g,
24.56g and 55.66g respectively at day old, 2nweek, 4thweek and

6thweek of age.

Singh et al. (2012) reported that PB-2 males were
significantly (P<0.05) heavier than PB-2 females by 60.83 g and
216.94¢g at 3rdand sthweek of age respectively, but in control line

sex differences were found to be non-significant.

Ali wafa (2014) reported that males had significantly
(P<0.01) heavier body weights than their female counter parts in
different genetic groups of chicken at various ages. He observed
that males of VR33 x VR??, GP33 x GPR%, VR3J X GP%Y% and
GP34 x VRQQ were significantly (P<0.01) heavier than their female
counterparts by 5.038g, 1.835g, 1.539g and 2.27 1g respectively.
The corresponding increases at 4th week of age were observed to
be 45.1g, 55.07g, 71.27g and 45.55g respectively, whereas at 8th
week of age the corresponding increases in body weight were
found to be 168.10g, 120.40g, 189.79g and 96.07g respectively.
The corresponding values of increment at 12th week of age were
noted as 225.40g, 264.61g, 186.55g and 297.0g respectively. He
further reported that at 16 week of age corresponding increases
were 310.00g, 250.00g, 143.50g and 269.0g respectively,
whereas increment in body weight at 20th week of age in
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corresponding groups Wwere found to be 890.50g, 304.40g,
343.10g and 421.70g respectively.

Sexual dimorphism in Conformation traits

Shank length

Sharma (1984) conducted an experiment to study the
sexual dimorphism in different groups of chicken and observed
significantly (P<0.05) lengthier shank in males than those of
females in pure White Plymouth Rock(WR) and Red Cornish(RC)
genetic groups as well as in WR(F) x RC(M) and RC(F) x WR(M)
genetic groups.

Malik et al.(1997) observed lengthier male shank length by
0.19 cm than their female counterparts at 6th week of age in

synthetic broiler chicks.

Padhi et al.(1999b) reported that the average shank lengths
of the males of Black Nicobari (BN), White Nicobari (WN),
Synthetic Broiler(SB), SB ¥ BN and SB X WN were lengthier than
their female counterparts by 0.39 cm, 0.26 cm, 0.29 cm, 0.21 cm

and 0.39 cm respectively at 8™ week of age.

Singh et al.(2000) reported the average shank of males of
Red Cornish breed to be lengthier than their female counterparts

by 0.36 cm at 8™ week of age.
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Padhi et al. (2012) reported the average shank of males of
Vanaraja to be significantly (P<0.05) lengthier than their female

counterparts by 0.31 cm at 6% week of age.

Singh et al. (2012) observed the average shank of males of
broiler chickens of PB-2 lines to be lengthier than females by

0.22 cm and 0.34 cm at 3w and 5t week of age respectively.

Ali wafa (2014) studied the effect of sex on shank length in
VRZS x VRYR, GP33 x GPRR, VRIS x GP9? and GP33d x VRE?
genetic groups at 4t 8th 12t 16th and 20t week of age. He
observed that males had, in general, lengthier shank in all the
genetic groups at all the ages. He observed that at 4th week of age
VR33 x VRRR, GP3d X GP?? and VRJ4 X GP?? males had
significantly (P<0.01) lengthier shank than their female
counterparts by 0.527cm, 0.64cm and 1.08cm respectively. At 8th
week of age males of GP33 x GP%?, VR34 x GP?? and GPJ34 x
VRQQ had significantly (P<0.01) lengthier shank by 0.70cm,
1 30cm and 0.84cm than their female counterparts respectively.
He further observed that males of genetic groups of VR33 x
VRO, GP33 x GP9Q, VR3S x GPP? and GP33 X VR$? had
significantly (P<0.01) lengthier shank by 1.29¢cm,1.16cm,1.30cm
and 0.65cm respectively than their female counterparts at 12t
week of age. The corresponding significant (P<0.01) increase at
16th week of age were observed to be 1.86cm, 0.76cm, 1.39cm
and 0.38cm respectively. Besides, the males of VR33 x VRYY,
GP3g3 x GP?%, and VR3& x GPR? had also significantly (P<0.01)
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lengthier shank by 1.14cm,0.69cm, and 1.44cm respectively than

their female counterparts at 20t week of age.

Keel length

Sharma (1984) conducted the study on the effect of sex on
various genetic groups in chicken and observed that males of
White Plymouth Rock (WR), Red Cornish (RC), WR(F) X RC(M)
and RC(F) X WR(M had significantly (P<0.05) lengthier keels than
their female counterparts by 0.97 cm, 1.00 cm, 0.88 cm and 0.93

cm respectively at 8t week of age.

Malik et al.(1997) studied the effect of sex on keel length in
synthetic broiler chicken and the average keel length of males to
be significantly (P<0.05) lengthier by 0.20 cm than females at 6%

week of age.

Singh et al.(2000) observed the mean keel length of males of
Red Cornish to be lengthier than their female counterparts by

0.42cm at 8th week age .

Ali wafa (2014) conducted an experiment to study the effect
of sex on body weight and conformation traits in four genetic
groups of chicken and reported that sex played highly significant
(P<0.01) role on keel length at different ages in all the four genetic
groups viz. VR34 X VR9Q, GP33d x GP9?, VR33 x GPY? and GP3 3
x VRGQ. He observed that males had significantly (P<0.01)
lengthier keels than their female counterparts in all the genetic

groups. He found that mean keel of males of GP33 x GP?? genetic
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group was significantly (P<0.01) lengthier by 0.36cm, 0.31cm,
0.53cm, 0.82cm and 0.85cm at 4th 8th 12th 16t and 20th weeks of
age respectively. He further noted that keel of males of VR3J3 x
VRYQ, VR33 x GP? and GPJJd X VRQ genetic groups had
significantly (P<0.01) lengthier keels than their female counter

parts at all the ages under studied.
Effect of genetic groups at different weeks of ages:
Body weight:

Significant (P<0.05 or 0.01) effect of genetic group on body weight
at different ages of chicken have been reported by various
authors { Waters,(1931); Maw,(1933);Hoffman et al. (1961);
Hussaini,(1963); Niphon Chandra et al.(1971); Kaushal et al.
(1973);Sharma(1984); Redady et al. (1998); Singh et al. (1999b);
Haque and Howlider; (2000)3.

Jha and Prasad (2012) compared the production
performance of Vanaraja, Gramapriya and Aseel chicken at
different weeks of age. They reported significant (P<0.01) effect of

genetic groups on body weight at different ages ranging from zero

day to forty weeks of age.

Ali wafa (2014) evaluated the performance of body weight
and conformation traits in four genetic groups of chicken viz.
Vanaraja (VR33) X Vanaraja (VR%9), Gramapriya (GP3d) X
Gramapriya (GP%9), VR33 x GP?? and GPJdJ X VRQQ at various

ages ranging from zero days to 20t week of age. He reported
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significant (P<0.01) effect of genetic groups on body weight at all

‘he ages.

Shank length:

Lerner (1937) reported genetic differences in size of shank
length within White Leghorn breed which formed a valid criterion

in study on inherent body size differences in the fowl.

Chhabra et al. (1972) conducted an experiment to study the
effect of nine genetic groups in a 3X3 diallel crosses involving
White Rock (WR), White Cornish (WC) and New Hampshire (NH)
breeds on shank length at 10th week of age and reported that the
mean shank length of NH X WC genetic group excelled all other

genetic groups.

Aggarwal et al. (1979) studied 4X4 complete diallel cross
involving 4 broiler strains belonging to two breeds viz. Rock and
Cornish resulting in 16 genetic groups (4 ‘pure breeds, 6 crosscs
and 6 reciprocals) for shank'length at 10t week of age and
observed that the crossbreds as well as the strain crosses had

significantly longer shanks than purebreds.

Mahapatra et al. (1983) reported significant effect of genetic
groups on shank length pooled over ages in chicken. They
reported that the average shank length pooled over ages of Asecl

Kagar (AK) was significantly (P<0.05) lengthier than Aseel Peela
(AP) by 0.44 cm.

Sharma (1984) conducted an experiment to study the effect
of genotypes in 4 genetic groups involving White Plymouth Rock
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WR), Red Cornish (RC), WR(F) X RC(M) and RC(F) X WR(M) at 8
veek of age. He reported that the average shank length of WR(F)
Y RC(M) was significantly longer than WR, RC and RC(F) X
WR(M) genetic groups by 0.57cm,0.48cm and 0.34cm

respectively.

Reddy et al. (1998) reported significant (P<0.05) effect of
genetic groups involving Red Cornish (IC-3), White Rock (IR-3)
and IC-3 X IR-3 on shank length at 6t week of age.

Padhi et al. (1999b) evaluated the performance of five
genetic groups Viz. Black Nicobari (BN), White Nicobari (WN),
Synthetic Broiler (SB), SB X BN and SB X WN on 8t week shank
length in chicken and observed that BN and WN genetic groups
had significantly (P<0.05) shorter shank length than SB and SB
X BN genetic groups in both males and females.

Singh et al. (1999a) conducted an experiment to study the
genetic effect on shank length involving Aseel(A), Naked Neck (N),
Dahlem Red(D), DxA, AxD, DxN, and NxD genetic groups in
chicken. They reported that the mean shank length of Dahlem
Red male significantly (P<0.05) increased over Aseel and Naked
Neck males by 0.36cm and 0.35cm respectively. The
corresponding significant (P<0.05) increment in female was noted
as 0.28cm and 0.40cm respectively. Besides, mean shank length
of females of DxN genetic group significantly (P<0.05) increased
over DxN and AxD genotypes by 0.18 cm, and 0.20cm

respectively.
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Ali wafa (2014) conducted an experiment to study the effect
of genetic group on various body weight and conformation traits
in chicken at different ages. He observed that genetic group
played significant (P<0.01) role on shank length at 4th,8th, 12%,
16t and 20t weeks of ages. He further reported that genetic
group Vanaraja(VR3g3)xVanaraja (VRP?) and Vanaraja (VR33) x
Gramapriya (GP%?) had the lengthiest and shortest shank lengths
respectively at all the ages.

Keel length:

Mahapatra et al.(1983) observed significant (P<0.05) role of
genetic group on keel length in Aseel Peela, Aseel Kagar and their

crossbreds.

Sharma (1984) reported significant (P<0.05) effect of genetic
group on 8t week keel length in White Rock, Rock Cornish and

their crosses.

Venkatesh (1985) reported significant (P<0.05) role of
genotypes on keel length at 8t week of age in White Rock and

Red Cornish crosses.

Malik et al. (1997) observed significant (P<0.095) effect of

genetic group on 6th week keel length in synthetic broiler strains

of chicken.

Singh et al.(1999) reported significant (P<0.05) effect of
genetic groups involving Aseel, Naked Neck, Dalhem Red and

their crosses at 5th week of age.
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Singh et al. (2000) observed significant (P<0.05) influence of
genetic groups involving different lines of Red Cornish at 8th week
keel length.

Ali Wafa (2014) conducted an experiment to study the effect
of genetic groups on body weight and conformation traits in four
genetic groups viz Vanaraja (VR3J4) X Vanaraja (VR®4),
Gramapriya (GP33) x Gramapriya (GP%9), VR3S x GPY? and
GP33 x VRQQ at 4th, 8h, 12, 16th and 20t weeks of ages and
reported highly significant (P<0.01) effect of genetic groups on
keel length at all the ages.
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HAEMATOBIOCHEMICAL PARAMETERSS:

Blood haematological and biochemical parameters play an
important role to understand growth production, fertility and
body composition between different breeds and species of birds.

(Singh et al. 1998, Herr, 2002; Madubuike and Ekenyem, 2006)

Haematological values of chicken are influenced by age, sex,
breed, climate , geographical location, season, day length, time of
day, nutritional status, life habit of species, present status of
individual and such other physiological factors (Dukes
1955).Therefore, for proper management, feeding, prevention and
disease control it is desirable to know the normal physiological

values under local conditions.

Analysis of normal haematobiochemical parameters of
chickens is essential for diagnosis of various pathological and
metabolic disorders. Its evaluation indicates the extent of damage
in various vital organs and status of the disease. It can be used
as diagnostic tool in order to assess the health status of an
individual and/or flock. Haematobiochemical changes are
commonly used to determine the body status and to assess the
impact of environmental, nutritional and/or pathological
stresses. Biochemical profiling has been used in flock to detect

subclinical disease.

Haemoglobin and PCV are directly related with health status
of poultry.

RBC show immunity status and WBC is related with health

abnormality and infection of poultry.
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