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INTRODUCTION

India 1s second most populous country with decadal
growth rate more than 17 per cent. Hunger, malnutrition,
unemployment, limited resources and poverty are some of
biggest obstacle in its development. Hence, it is necessary to
develop a comprehensive economic program to mitigate
poverty and hunger of the growing population. Agriculture
and animal husbandry particularly poultry farming which
can lead us to the economic development in a short term
period with low investment.

Now a day, poultry industry is one of the most
profitable business of agriculture in India that provides
nutritious meat and eggs for human consumption within
the shortest possible time. Poultry industry shares a major
portion in agriculture sector in developing countries
including India. During the last two decades, India had a
remarkable growth in poultry industry. Presently, our
country i1s the 3 largest egg-producer in the world
producing over 180 million eggs being produced every day
or 65.7 billion eggs " for the year 2011-
12.(thehansindia.info/News/Article) and world’s 6t largest
producer of poultry meat. Recently, broiler industry has
become a rapidly developing enterprise among the other
sector of poultry production.

Per capita consumption has grown up from 1.22
kilograms in 2001 to 2.26 kilograms in 2010. Broiler

production grows at an annual growth rate of 8.35%. The

[1]



current strength of layers and broilers in India is estimated
to be 230 million and 2300 million respectively (USDA’s
Agricultural Marketing Service report, 2008). Poultry sector
has been growing at the rate of around 8-10 percent
annually over the last decade with broiler meat volumes
growing at more than 10 percent (Information and Credit

Rating Agency, ICRA, May 2014).

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(ICRA, May
2014).

In India the rank of Bihar is 6t in poultry population
and 9% in poultry meat production. The poultry meat
production in Bihar was 37000 tonnes in 2010 and it was
1.69% of total poultry meat production in India (Deptt. of
A.H., Govt. of India, 2010-11). Bihar lags behind many
southern states in poultry meat production. In Bihar there
is wide gap between per capita availability of animal protein
and its requirement. This gap may be bridged up by genetic
manipulation and improving feeding and management

practices of poultry production.

[2]



Backyard poultry farming is helpful for increasing
income, preventing malnutrition, empowering rural women
and generating employment. Backyard poultry with
improved genetic variety of birds and liking characteristics
of rural people can be very helpful in increasing the poultry
production in India. Local birds are reared in the forage on
naturally available food, be it grains, insects, etc. They are
dual purpose, used both for meat and eggs. They are more
hardy birds, less susceptible to diseases. However their
growth rate is slower and they are less efficient in both meat
and egg production. These improved hybrids are readily
accepted by the rural farmers due to their similarity with
local birds and very low operational cost with significant
returns under the existing methods of rearing in rural
areas. For this purpose different improved varieties like
Vanaraja, Gramapriya, Hitcari and Upcari have been
introduced in backyard farming. These varieties resemble
indigenous fowl in body conformation, plumage colour, dull
shanks, pink skin etc. These improved birds have more
economically viable characteristics which are of great

importance for village production of eggs and meat.

Vanaraja chicken, a dual purpose backyard variety, is
preferred by farmers for their coloured plumage, better
growth rate and more egg production. Vanaraja has been
developed by crossing random bred meat control population

as the female line and Red Cornish population as the male

[3]



line by Project Directorate on Poultry, Hyderabad (Chandra
et al., 2004).

Poultry breeder desires improvement in body weight
as well as conformation traits of meat type chicken. 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. Blood-biochemical
profiles may be a reliable health indicator. Haematological
and biochemical parameters in indigenous chickens in
various regions of the world differ from each other.
Therefore, it is important to investigate blood profiles of
indigenous birds in order to accurate interpretation of

health status.

Very few information of body weight, conformation
traits, haematological and biochemical profiles of Vanaraja
and their crosses are available. These traits are influenced
by breed, strain, system of rearing and climatic conditions.
Therefore, the proposed study was aimed at evaluating body
weight and conformation traits as well as haemato-
biochemical parameters in Vanaraja birds and their crosses
with indigenous desi fowls in the agro-climatic region of

patna, with the following objectives:

» To estimate the mean, standard error and coefficient of

variation percentage of various body weight,

[4]



conformation traits, haematological and biochemical

profiles in different genetic groups of chicken.

» To study the effect of sex on various body weight,
conformation traits and some haematological and

biochemical profiles in different genetic groups of

chicken.

» To study the effect of different genetic groups on
various body weight, conformation traits and

haematological and biochemical profiles of chicken.

» To estimate the coefficient of phenotypic correlation

among various body weight and conformation traits.

[5]



REVIEW Ot

a5 A ‘TR

4444444444444

-
-

v




REVIEW OF LITERATURE

AVERAGE BODY WEIGHT AT DIFFERENT WEEKS OF AGE

Body weight is an important indicator of general health
of birds. A bird must have optimum body weight during
growing periods. Various genetic and non-genetic factors
affect growth of birds. A breeder increases the body weight
of birds to its maximum level by exploiting genetic and non-
genetic factors. Reddy et al. (2001) reported that the birds
having higher body weight at 4 weeks have early
commencement of egg production and better livability
during the laying period.

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

are summarized and tabulated below:-

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

different breeds of poultry

Age Breed of poultry |Average body Authors
weight(g)
1 2 3 4
Day old RIR 32.22+1.22 Hussaini
NH 39.94+0.67 (1963)
RIR(F) X NH(M) 33.82+0.34
NH(F) X RIR(M) 38.48+1.16
Day old WR 36.18 Husain(1972)
RIR 33.37
RIR(F) X WR(M) 33.37
Day old WR X WR 35.10 Sapra et al
WR X WC 33.66 (1972)
WC X WR 34.78
WC X WC 32.71

[6]



Day old Naked Neck 30.3810.41 Chhabra and
Aseel 36.151£0.46 Sapra(1973)
Overall 32.09
Indigenous 35.58+0.49
RIR 31.26+0.90
WL 35.73+0.28
WC 33.57
Overall exotic 34.34
Overall crossbred
Day old WR 47.00£2.00 | Ramappa and
M 45.00+2.00 Gowda(1973)
F 43.00+1.00
wWC 42.00£1.00
M 44.00+2.00
F 43.00£2.00
WR(F) X WC(M) 43.00£1.00
M 43.00+2.00
F
Day old Strains of WLH Gupta et al.
MM 27.99 (1999)
NN 27.26
PP 28.94
MN 29.75
MP 29.07
NP 29.65
NM 27.17
PM 28.23
PN 27.94
Day old | Aseel M 32.50+0.30 Singh et al.
F 33.49+0.47 (1999Db)
Naked Neck M 34.21+0.36
F 33.47+0.39
Dahlem Red M 38.61+0.53
F 35.67+0.44
DxA M 34.90+0.41
F 36.06+0.47
AXD M 45.65+0.38 Singh et al.
F

[7]




F 46.44+0.40 (1999D)
DXN M 36.52+0.57

F 39.00+0.57
NXD M 45.72+0.77

F 44.41+0.65
Synthetic Broiler 43.98+0.82 Padhi et al.
Naked neck cross (1999D)
Synthetic broiler 37.15+1.70
Naked Neck 32.91+0.81
Synthetic broiler( SB)

M 36.6+0.36 Padhi et al.

F 38.3+0.31 (1999a)
Black Nicobari (BN)

M 33.1+0.53

F 32.6+0.29
White Nicobari (WN)

M 36.8+0.43

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 Sati et al.

(1999)

Naked neck desi 35.7 Haque and
Rhode Island Red 39.5 Howlider
White Leghorn 41.2 (2000)
Fayoumi(Fy) 34.4
NaDRIR 39.9
NaDWL 36.2
NaDFy 35.3

[8]




Day old Red Cornish M 41.30 Singh et al.
(control line) F 40.20 (2000)
overall 40.75
White Leghorn 34.9+0.12 Chaudhary et
al. (2009)
Vanaraja M 38.13+0.33 Padhi et al
F 36.98+0.42 (2012a)
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 Jha and
Gramapriya 33.24+0.31 Prasad (2013)
Aseel 29.32+0.20
Hazra 31.48+0.28 Jha et al.
Aseel 29.72+0.21 (2013)
Kadaknath 28.54+0.33
Vanaraja x Vanaraja Kumar(2014)
M 33.83+1.14
F 36.00+1.14
P 34.91+0.58
Vanaraja x Vanaraja Ali(2014)
M | 39.96%0.29
F | 34.93:0.18
P\ 37.45:0.17
4th week | WR(M)XRC(F) Sharma(1984)
M 222.50
F 202.67
C 209.56
Overall mean M 738.96 Padhi et al.
(OBNP,IC-3, F 661.76 (1997)
SML-2,IR-3)
IC-3 472.00 Reddy et al.
IR-3 514.57 (1998)

[9]




IC-3XIR-3 516.67
Strains of WLH MM 150.78
NN 128.83
PP 163.53
MN 148.33
MP 187.43 Gupta et al.
NP . 188.93 (1999a)
NM 135.93
PM 146.68
PN 157.48
Synthetic broiler x 284.00+15.27 | Padhi et al.
Naked neck cross (1999)
Synthetic broiler 129.66+9.53
Naked neck 94.03+5.03
4th week Synthetic broiler M 228.0+6.98
(SB) F 215.3+5.45
Black Nicobari M 96.65+3.02 Padhi et al.
(BN) F 87.8+1.66 (1999D)
White Nicobari M 111.6+3.38
(WN) 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.(2009)
CARI Shyama 235.88+9.47 Malik et al.
(2009)
White Leghorn 141.73+1.54 | Jaya Laxmi et
al.
(2010)
White Leghorn 138.55+1.51 | Jaya Laxmi et
al.
(2011)
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Coloured broiler dam | 668.57+7.08 Malik(2011)
line
Black Rock 455.87+8.87 | Debata et al.
Red Cornish 456.61+6.56 (2012)
Vanaraja 448.46+7.32
Vanaraja M 364.86+5.11 Padhi et al.
F 343.95+5.16 (2012a)
P 355.80+3.73
Vanaraja M 327.37+0.03
F 302.81+0.04 Padhi et al.
P 316.72+0.02 (2012b)
Vanaraja 3 1'6.4712.47 Jha and
Gramapriya 168.85+1.53 | Prasad(2013)
Aseel 127.83+1.18
Hazra 162.45+2.48 Jha et al.
Aseel 127.43+1.28 (2013)
Kadaknath 114.86+1.63
VR XVR M 323.47+2.09 | Md.Ali wafa
F 278.37+2.04 (2014)
P 300.93+1.46
oth week Synthetic 1057.92 | Malik et al.
M 956.97 (1997)
Broiler
F
Overall 1368.80 | Padhi et al.
M 1171.98 (1997)
(OBNP,IC-3, F 1268.7
SML-2,IR-3) C
Broiler 631.75+3.52 | Bhushan and
Singh(1998)
oth week Strains of WLH
MM 259.40
NN 225.14
PP 247.39
MN 255.09 Gupta et al.
MP 267.24 (1999)
NP 269.59
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NM
PM
PN

237.09
252.89
244.89

Synthetic Broiler x

553.60+41.01

Naked Neck cross Padhi et al.

Synthetic Broiler (1999a)

Naked neck 227.28+22.90
161.45+11.10

Synthetic Broiler 520.4+13.6

(SB) 456.4+11.3

M 143.5+6.4

F 134.7+2.8

Black Nicobari (BN) | 170.3+4.9 Padhi et al.

M 141.5+3.4 (1999D)

F 259.5+14.4

White Nicobari (WN) | 291.7+13.9

M 250.2+11.8

F 241.2+20.6

SB X BN

M

F

SB X WN

M

F

CARI Shyama 387.63+1.64

M 302.26+6.08 | Malik et al.

(2009)
F 324.97+15.06
C

6th week

White Leghorn

234.61+2.55

Jaylaxmi et al.
(2010)

DOS8 chicken

455.88+10.91

Variety 411.06+5.63 | Malik et al.
M 422.59+5.21 (2011)
F
| C
Coloured broiler dam | 1360+0.008 | Malik(2011)
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line

White Leghorn 238.04+2.36 |Jaylaxmi et al.
(2011)
Vanaraja 538.45+9.92 | Padhi et al.
M 496.42+11.01 (2012a)
520.24+7.51
F
P
Vanaraja 589.43+0.06 | Padhi et al.
M 533.77+0.07 (2012b)
565.67+0.03
F
P
Padhi and
Vanaraja 568+0.20 Chatterjee
(2012)
Vanaraja 629.23+3.02 |Jha and
Gramapriya 357.48+2.97 | Prasad
Aseel 186.71+2.54 (2013)
Hazra 276.73+3.12 |Jha et al.
Aseel 186.78+2.55 (2013)
Kadaknath 152.42+2.87
VRXVR M 1533.39+6.11 | Md.Ali wafa
F 1401.26+£5.74 (2014)
P 1467.33%4.19
Synthetic Broiler 725.9+28.5
8th week M ©98.3+19.9
(SB) 236.5+9.1
F 206.2+3.8
Black Nicobari 252.0+0.76 Padhi et al.
M 212.1+44.6 (1999b;
(BN) 463.4+30.6
449.0+24.6
White Nicobari 444.1+22.6
M 370.6+28.8
(WN)
F
SB X BN
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M

F
SB X WN
M
F
Red Cornish 1353.44+0.48 Sati et al.
_ (1999)
Red Cornish 1680.40 Singh et al.
M 1602.52 (2000)
(Control line) 1641.46
F
Overall
White Leghorn 473.1+2.40 | Chaudhary et
al.(2009)
CARI Shyama 545.50+17.97
M 414.54+9.03 Malik et al.
F 460.29+7.66 (2009)
C
DOS8 chicken M 707.14+19.66
F 626.94+7.89 Malik et al.
C 646.91+7.97 (2011)
Coloured broiler dam | 1760+0.001 Malik(2011)
line
Black Rock 974.19+21.43 | Debata et al.
Red Cornish 1039.17+21.2 (2012)
Vanaraja 9
1003.08+20.2
8
Hazra 384.54+4.23 Jha et al.
Aseel 273.72+3.52 (2013)
Kadaknath 238.86+3.76
Vanaraja 832.51+4.53 Jha and
Gramapriya 498.76+3.86 | Prasad(2013)
Aseel 273.78+3.57
Rajasree chicks 629.6 Daida et al.
M 531.8 (2012)
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F
VRXVR M 723.9716.53 Md.Ali wafa
F 555.76+6.28 (2014)
P 639.86+4.53
12th week | CARI Shyama 873.34+22.70
M 725.59+27.09 | Malik et al.
F 1793.39+19.00 (2009)
C
DOS8 chicken M 1096+30 Malik et al.
F 1013+16 (2011)
C 969.5+19
Rajasree chicks 765.7 Daida et al.
M 697.8 (2012)
F
Black Rock 1376.31+26.1
Red Cornish 7 Debata et al.
Vanaraja 1438.16+29.5 (2012)
6
1399.83+27.8
Hazra 614.83+5.39 Jha et al.
Aseel 416.25+4.78 (2013)
Kadaknath 372.98+4.85
Vanaraja 1072.63+5.59 Jha and
Gramapriya 824.68+4.75 | Prasad(2013)
Aseel 416.25+4.72
VRXVR M 1425.9+£8.85 Md.Ali wafa
F 1200.5+8.70 (2014)
P 1313.27%+6.20
16th week | White Leghorn 1000+4.02 Chaudhary et
al. (2009)
CARI Shyama M 1225+27 Malik et al.
F 999+24 (2009)
C 1108+20
16th week | White Leghorn 909.57+5.56 | Jaya Laxmi et

al.
(2010)
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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 920.9 Daida et
M 851.0 al.2012)
F
Black Rock 1681.32+31.6 | Debata et al.
4 (2012)
Red Cornish 1827.54+38.2
6
Vanaraja 1725.75+32.4
8
Vanaraja 1567.85+6.38 Jha and
Prasad(2013)
Gramapriya 1263.46+5.90
Aseel 628.36+5.35
Hazra 1056.82+6.31 Jha et al.
(2013)
Aseel 678.37+5.36
Kadaknath 624.56+5.80
VR X VR M | 1962.6+16.45| Md.Ali wafa
(2014)
F 11652.6+15.38
P 11807.58+11.2
20th Week | Red Cornish 2202.3+44 .32 Debata et
Vanaraja 2040.5%41.27 al(2012)
20th Week | Vanaraja X 1693.5£11.13 Islam et
Indigenous 1783.14+£5.03 al(2014)
20th week | VR X VR M |2882.7+21.79 | Md.Ali wafa
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(2014)
F |1992.2421.35

P |2437.46%£15.2

20t week | VR X VR M | 2838.53+66.3 Kumar

F 3 (2014)

P |2176.16%66.2
5

2607.35+84.9

3

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

Sharma (2014) Developed location specific chicken
varieties for rural and tribal sector of Bihar and reported
the average body weight of DESI{GAYA) X VR genetic group
at day old, 6t week, 12t week, 20t week of age at 50%
level of genetic inheritance to be 29.36%£0.24, 420+13.00,
928.19£16.22 and 1549.43+25.37g respectively. The
corresponding values for VR in crosses with DESI( MZF)
fowl native to Bihar pooled over sexes at 50% level of
genetic inheritance to be 30.51+0.15, 373.41+7.47,
894.66+18.66 and 1581.77+28.13g respectively.

Effect of sex on body weight at different weeks of age

Literature reveals sexual dimorphism for body weight
in 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 :
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Verma et al. (1981) found that the mean body weights
of males of WL X RIR cross 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.

Gupta (1983) observed that the average body weights
of White Rock male chicks were 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 poultry and
reported that the males of Black Nicobari(BN) were heavier
by 8.85 g, 8.80 g and 30.3 g than females at 4th, 6th and 8th
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) reported that the average body
weights of Red Cornish male chicks were heavier than
females by 1.10 g, 49.45 g and 77.88 gm at day old, 5t and

8th week of age respectively.

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 at day old, 2Mweek, 4thweek and 6thweek

of age respectively.
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Singh et al. (2012) reported that PB-2 males were
significantly (P<0.05) heavier than PB-2 females by 60.83 g
and 216.94g at 3'dand Sthweek of age respectively, but in
control line sex differences were found to be non

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

Body Conformation, which constitutes bone structure
is considered a better measure of performance of birds.
Conformation traits like Shank length, Keel length etc. are
indicator of skeletal growth. In addition to this,
incorporation of some of the conformation traits in a
selection index along with body weight would give better

result than selection based on body weight alone.
Shank Length

Chhabra et al. (1972) studied the shank length,
growth in different broiler breeds of poultry and their
crosses. They reported the mean shank length to be 6.98cm,
7.16cm, 7.07cm and 7.20cm in WR X WR, WR X WC, WC X
WC and WC X WR crosses respectively at 10t week of age.

Aggarwal et al. (1979) evaluated the shank length in a
4 X 4 complete diallel cross involving 4 broiler strains of
chicken belonging to Rock and Cornish breeds. They
reported that mean shank lengths at 10 week of age
among different genetic groups ranged 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
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females and 68.0+0.4 mm to 78.01+0.4 mm in combined

SEXCS.

Verma et al. (1979) used shank length at early ages as
a predictor of 12 week body weight and reported the mean
shank lengths in White Leghorn X Rhode Island Red birds
to be 2.40 cm, 3.30 cm, 4.40 cm and 4.95 cm at dayold, 4,
6th and 8% week of age respectively in males. The
corresponding values in females were noted as 2.39 cm,

3.16 cm, 3.85 cm and 4.61 cm.

Mahapatra et al. (1983) studied the shank length at
10th, 11th) and 12t week of age in Aseel Peela, Aseel kagar
and their crossbred. They found the average shank lengths
pooled over sexes to be 6.24 cm, 6.88 cm and 6.79 cm in

Aseel Peela, Aseel Kagar and their crossbred birds

respectively.

Sharma (1984) studied the shank length in White
Plymouth Rock (WPR) and Red Cornish (RC) breeds of
poultry and their reciprocal crosses at 8th 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, 6.90 cm
respectively. The corresponding values in females were
reported to be 6.04 cm, 6.17 cm, 6.56 cm and 6.25 cm,

whereas the corresponding values of shank length in
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combined sex were noted as 6.25 cm, 6.34 cm, 6.82 cm and

6.48 cm.

Venkatesh (1985) studied the effect of sex on shank
length of White Plymouth Rock and Red Cornish crosses in
poultry. He reported the mean shank length at 8t 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

reported to be 6.25 cm, 6.11 cm and 6.20 cm.

Malik et al. (1997) studied 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) studied the broiler traits in Red
Cornish and shank lengths in IC-3 strain of 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) reported the average shank
lengths at 8t week of age in normal, homozygous and
heterozygous birds for Naked Neck gene to be 4.3 cm, 4.65

cm and 4.89 cm respectively.

Padhi et al (1999b) compared the performance of

Nicobari fowls, Synthetic broiler and their crosses and
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observed 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 8% week of age. The
corresponding values in females were reported to be 3.70

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

Singh et al. (1999a) studied the genetic effect on
conformation traits in pure and crossbred chicken. They
reported 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 obtained as 4.51 cm, 4.39 cm and
4.79 cm. The average shank lengths at 5th week of age in D
XA AXD,D XN, 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 reported to be

4.83 cm, 4.76 cm, 4.65 cm and 4.45 cm.

Singh et al. (2000) reported the average 8th weeck
shank lengths in control line of Red Cornish breed of
poultry to be 6.37 cm, 6.01 cm and 6.24 cm in male, female

and combined sexes respectively.

Khurana et al. (2006) studied the shank length, shank
diameter, keel length, Abdominal span and pubic span in
White Leghorn. They 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,
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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 respectively at 2nrd, 4th 8th ]16th ) 24th - 3Dth,
40th, 46th, 52nd week of age.

Kalita et al. (2011) studied the different traits of
Vanaraja reared under intensive system of management.
Mean shank length at 40t week of age were recorded as

52.59+4.32 mm during the study.

Padhi et al. (2012a) reported the average 6t 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) studied the juvenile traits in
Vanaraja male line. They reported the mean shank length to
be 72.29+0.003 mm in male and 68.93+0.004 mm in female

at 6th week of age.

Padhi and Chatterjee (2012) studied 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 respectively at 6th, 20th, 22nd 40th and 72nd week of age.

Jha and Prasad (2013) studied the production

performance of Vanaraja, Grampriya and Aseel birds in
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Jharkhand. They reported the mean shank length to be
87.43+0.67 mm, 79.86+0.73 and 71.95+0.85 mm
respectively in Vanaraja, Grampriya and Aseel birds at 40t

week of age.

Ali(2014) studied the genetic analysis of body weight
and conformation traits in Vanaraja and Gramapriya birds
and their crosses.He reported the mean shank length in VR
X VR pooled over sexes to be 7.11+0.016, 8.72+0.196,
9.11+£0.03, 9.58+0.06 and 10.14+0.09 at 4th | th 12th  ]16th

and 20t week respectively.
Keel length

Mahapatra et al. (1983) 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) observed 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 8.30 cm respectively in males. The
corresponding average values in females were noted as 7.05
cm, 7.20 cm, 7.79 cm and 7.37 cm, whereas the
corresponding values of keel length in combined sexes were

found to be 7.35 cm, 7.45 cm, 8.18 cm and 7.67 cm.
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Venkatesh (1985) examined the effect of age, sex and
breed on carcass characteristics of White Rock and Red
Cornish crosses in poultry 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 (Fj, WR (M) X RC (F) and pooled
over crosses respectively. The corresponding values in

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

Malik et al. (1997) studied the genetic and phenotypic
parameters of keel length in a synthetic broiler strain of
chicken and reported the average 6th week keel lengths to

be 8.09 cm and 7.89 cm in males and females respectively.

Singh et al. (1999a) studied the effect of different
genetic groups on conformation traits in poultry and
observed 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 5th week
ofagein D X A, AX D, D X N and N X D males to be 5.94
cm, 6.06 cm, 5.87 cm and 6.04 cm respectively, whereas
the corresponding values in females were found to be 5.84

cm, 5.85 cm, 5.79 cm and 5.60 cm.

Singh et al. (2000) studied the genetic and phenotypic
parameters of broiler traits in different lines of Red Cornish

and observed the average keel lengths at 8th week of age to
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be 8.23 cm, 7.81 cm and 8.02 cm 1n control line of male,

female and combined sexes respectively.

Khurana et al. (2006) studied the conformation traits
in White Leghorn. They 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
respectively at 8th) 16th) 24th 32nd 40th 46t and 5274 week

of age.

Kalita et al. (2011) studied the different traits of
Vanaraja reared under intensive system of management.
They recorded the mean keel length at 40th week of age to
be 72.58+9.56 mm.

Effect of Sex on Conformation traits
Shank length

Sharma (1984) observed significantly (P<0.05) lengthier
shank in males than those of females in pure White
Plymouth Rock(WR) and Red Cornish(RC) breeds of poultry
as well as in WR(F) X RC(M) and RC(F) X WR(M) genetic

groups.

Malik et al.(1997) reported the mean shank length of
males to be lengthier by 0.19 cm than their female

counterparts at 6t week of age in synthetic broiler chicks.
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Padhi et al.(1999b) found that the average shank
lengths of the males of Black Nicobari (BN), White Nicobari
(WN), Synthetic Broiler(SB), SB X 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 8th week

of age.

Singh et al.(2000) observed the average shank of males
of Red Cornish breed to be lengthier than females by 0.36

cm at 8t week of age.

Padhi et al. (2012) observed the average shank of
males of Vanaraja to be significantly (P<0.05) lengthier than
females by 0.31 cm at 6'h week of age.

Singh et al. (2012) reported the average shank length
of males of PB-2 lines (Broiler chickens) to be lengthier than
females by 0.22 cm and .034 cm at 37 and 5t week of age

respectively.

Ali (2014) reported the average shank length of male
and female to be 7.37, 8.74, 9.76, 10.51, 10.71 and 6.58,
8.70, 8.47, 8.65, 9.57 at 4th / 8th ]12th 16th and 20t week

respectively.
Keel length

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

0.93 cm respectively at 8th week of age.

Malik et al.(1997) reported the average keel length of
males to be significantly (P<0.05) lengthier by 0.20 cm than

temales at 6t week of age in synthetic broiler chicks.

Singh et al.(2000) reported the mean keel length of
males of Red Cornish breed to be lengthier than females by

0.42cm at 8th week of age.

Ali(2014) studied the genetic analysis of body weight
and conformation traits in Vanaraja and Gramapriya birds
and their crosses.He reported the mean keel length in VR X
VR pooled over sexes to be 5.12+0.012,6.44+0.030,
6.56+0.031, 6.67+0.03 and 7.24+0.03 at 4th | 8th ]12th ]6th
and 20t week respectively. The corresponding values for
male and female reported to be 5.24, 6.84, 6.90, 6.94, 7.98
and 4.99, 6.04, 6.22, 6.39, 6.50 at 4th | 8t 12th 16t and

20t week respectively.

REVIEW ON HAEMATOLOGICAL AND BIOCHEMICAL
PROFILES.

HAEMATOLOGICAL PROFILES:-

Certain hematological parameters are well established
markers of certain production traits in Poultry ,such as high

Packed Cell Volume(PCV} and high Hb(HGB) and these are

associated with high feed conversion ratio(FCR). Any
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changes in WBC is the indicator of different diseases and
immune response. Changes in hematological parameter is
an important tool to assess the level of stress due to
environment and nutritional factors. Also this literature
reveals sexual dimorphism for blood profile in chicken.The
values of TEC, haemoglobin, PCV were found to differ
significantly due to effect of sex at a particular age group of

different breed of poultry.

HAEMOGLOBIN

Bhatti et al. (2002) studied the effect of Biovet in
different strains of laying hens and reported Hb(gm)% in
control group of crossbred, Desi, Fayoumi and Nick
chick were 11.80%x0.76, 12.40+0.55, 13.08+0.87 and
10.80£0.84 respectively.

Islam et al (2004) studied the hematological
parameters of Fayoumi, Assil and Local chickens reared in
sylhet region in Bangladesh from 1st to 12 months of age.
They reported that haemoglobin percentage increased with
the advancement of age. They reported the average
haemoglobin percent in Fayoumi to be ranged from 7.06 to
7.94, in Assil to be ranged from 8.23 to 9.54 and in local
birds to be ranged from 7.73 to 9.37 gm%.

Islam et al. (2004) studied the effect of probiotics

and antibiotic supplementation on body weight and
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estimated haemato-biochemical parameters in Shaver
Star Bro strain of broilers at 55 days of age and

reported Hb(gm%) in control group to be 6.20% 0.71.

Rani et al. (2011) conducted an experiment. to
study hematological and biochemical changes of
stunting syndrome in broiler chicken and reported
Hb(gm%) in control group at 8 week and 11 weeks of

age to be 8.61£0.25 and 10.57+0.51 respectively.

Elagib and Ahmed (2011) compared the
hematological parameters of indigenous chicken of
Sudan of three different ecotypes, at mature ages
ranging from 1.5-2.0 years. They reported that sex had
significant effect on Hb% in all the three ecotypes.
Males had significantly (P<0.03) higher Hb% than their
female counterparts in all the three ecotypes. Hb% in
Betwil, Bare Neck and Large Beladi were reported to be
18.90, 18.59 and 20.66 respectively in males, Where as
the corresponding values in females were found to be
15.99,16.10 and 16.44 respectively. They however could
not find significant differences among the Hb% of three

different ecotypes.

Peters et al. (2011) studied the Hematological
parameters on Frizzled and Naked neck genotypes of
Nigerian natives chickens at 20 weeks of age .They reported
following Hb% for different breeds of Frizzled and Naked
neck to be 11.42+0.31 and 11.55+0.41 respectively.They
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reported higher estimates of Hb% in male than their
counterparts in both the breeds. The average estimates of
male and female reported to be 12.7 and 10.13 gm%,
respectively in Frizzled and 13.18 and 9.91 gm% in male
and female of Naked Neck. |
Prahsanth et al (2012) studied the blood hematological
and biochemical parameters in domestic birds with respect
to strain ,age and sex and they reported haemoglobin value
of domestic birds at 5 and 25 weeks of age in both the
sexes. They reported the higher estimates of the average
Hb% in male than the female at 25 weeks of age. The
average estimates of Hb% of male and female at 25 weeks of
age are reported to be 16.17 and 13.49 gm% respectively in
PB1 strain and 16.13 and 12.96 gm% of male and female

respectively in PB2 strain.

Ali et al.(2012) studied the haematological and
biochemical profiles of Japanese quails (Coturnix coturnix
japonica). They reported the mean haemoglobin percentage

of Japanese quail at 5,6 and 7 weeks of age to be

12.40+0.20,13.10+0.12 and 13.20+0.12 respectively.

Sonia et al.(2012) studied the haematological
parameters of Pearl guinea fowl and reported the mean
haemoglobin percentage at 4,8,12 and 16 weeks of age to be
10.34,10.54,10.74 and 10.96 % respectively. Hb% in male
and female was reported to be 10.85 and 10.44 %

respectively.
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Pandian et al.(2012) studied the haematological
profiles and erythrocyte Indices in different breeds of poultry
and they reported the overall mean values for haemoglobin

which are presented in the following table.

BREED Hb%

Kadakanath 11.10+0.38
Nicobari 12.50+0.43
Aseel 12.90x£0.69

RIR 8.70+0.27
WLH 8.80+0.45
Turkey 10.03+0.31
J.quail 12.13+0.40
G.fowl 11.63+£0.57
Geese 10.30+0.62

Adeyemo and Sani (2013) studied on hematological
parameters and serum biochemical indices of broilers
chicken in an experiment and reported Hb (gm%) to be 8.7

in control group.

Kanduri et al. (2013) reported Hb (gm%) at 6 weeks
of age in broiler chicken to be 8.49gm/dl in control
group in an experiment to study the effect of different

breeds.

Kundu et al. (2013) studied the haematological
parameters of Vanaraja, Nicobari fowls and their various F1
Crosses.They reported sexual dimorphism for Hb% and
males are reported to have higher estimates of mean Hb
and their counterparts. The hemoglobin percentage is
reported to be ranged from 14.23 in VN x WN to 18.92 in
Van x BN. Whereas in female the mean Hb% reported to be

ranged from 10.88g% in Van x BN to 15.20 in BrN x
[32]




Van.The average estimates of Hb reported by them are as

follows:-

Species Sex Hb%
Van M 16.17+2.19
F 12.98+0.94
WN M 16.80%0.76
F 12.33+0.63
BN M 15.47+0.44
B F 11.56+0.69
BrN M 14.37£1.42
F 11.73%£0.15
BN X Van M 17.88+1.53
F 12.87+0.96
Van X BN M 18.92+0.48
F 10.88%£1.29
BrN X Van M 18.73+0.59
F 15.2+1.76
Van X BrN M 14.78+2.32
F 15.1+£0.46
WN X Van M 16.60£0.53
F 12.43£1.78
Van X WN M 14.23£1.27
F 12.45+0.25

Van=Vanaraja,WN=WhiteNicobari,BN=BlackNicobari,

BrN=Brown Nicobari.
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PACKED CELL VOLUME

Bhatti et al. (2002) reported PCV% to be
36.10+£0.89, 37.20+0.84, 36.1+0.89 and 35.80%£0.48 in
control group of crossbreds, Desi, Fayoumi and Nick
chick chickens respectively in an experiment with

Biovet in different strains of laying hens.

Islam et al (2004) studied on hematological
parameters of Fayoumi, Assil and Local chickens reared in
sylhet region in Bangladesh.The mean estimates of PCV% is
reported to be increased with the advancement of age .The
PCV% in Fayoumi breed is reported to be ranged from 25.56
in 1st month to 30.08% in 12 month of age. The
corresponding values for Assil are reported to be ranged
from 28.12 to 32.25 and in Local Chicken the corresponding
values are 27.73 and 34.60.

Islam et al. (2004) PCV% in control group of 55
days old broilers in an experiment with probiotics and
antibiotics supplementation on body weight and

hematobiochemical parameters to be 32.20+0.37.

Elagib and Ahmed (2011) studied PCV% of
indigenous chicken at mature ages ranging from 1.5-2.0
years under three different ecotypes in Sudan. They
reported significant effect (P<0.05) of sex on PCV%.
Males had significantly (P<0.05) higher PCV% than
females.The PCV% in males of Betwil, BareNeck and
Large Beladi were reported to be 46.30,47.70 and 49.20
respectively, whereas the corresponding values of their
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