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Table . S
i Description age
No.
No.

1 Estimates of average egg weight in chicken as reported in | 6-8
literature

2 | Estimates of average egg length and egg width in chicken | 10-11
as reported in literature.

3 | Estimates of average shape index in chicken eggs as| 14.1¢4
reported in literature.

4 | Estimates of average shell thickness (imm) in chicken egg | 18-19
as reported in literature.
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shell in chicken as reported in literature.
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reported in literature.
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reported in literature.

8 Estimates of average age at sexual maturity and body 44-45
weight as reported in the literature.

( 9 | The phenotypic correlation coefficients between various | 47-58
egg quality traits in pure and crossbred chicken as
reported in the available literature.

10 | Fertility percentages in various pure and crossbred | 64-65

chicken as reported in the available literature.




11

Hatchability percentage of pure and crossbred chicken as

. ' 67-68
reported in the available literature.

12 Ag§ at sexual maturity of Garamapriya and its crosses with | 77
desi chicken native to Bihar

13 | Least squares means, SE and CV% of egg weight at ASM | 79
and 40 weeks of age in Gramapriya and its crosses.

14 | Analysis of variance showing the genetic effect on egg| 80
weight and its crosses in Gramapriya.

15 | Least squares means + SE and CV% of body weight of | 81
Gramapriya and its crosses at age of sexual maturity.

16 | Analysis of Variance for the effect of genetic group on| 82
body weight of chicken at ASM.

17 | Least squares means, SE and CV% of egg length, egg 86
width, shape index and shell thickness in different genetic
groups of chicken.

18 | Analysis of variance showing the genetic effect on egg| 87
length, egg width, shape index and shell thickness in
chicken.

19 | Least squares means, SE and CV% of albumen height, 93
albumen index, yolk height, yolk diameter and yolk index
in different genetic groups of chicken

20 | Analysis of variance showing the genetic effect on 94
albumen height, albumen index, yolk height, yolk
diameter and yolk index in chicken.

21 | Least squares means, SE and CV% of albumen weight, | 98

yolk weight and shell weight of different genetic groups
of chicken.




22

Analysis of variance showing the genetic effect on
albumen weight, yolk weight and shell weight in chicken.

99

23

Least squares means, SE and CV% of angles (Angles =
Arcsin V Percentage ) corresponding to be percentages of
albumen weight, yolk weight and shell weight of
different genetic groups of chicken.

102

24
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(Angles = Arcsin VPercentage) corresponding to be
percentages of albumen weight, yolk weight and shell
weight in chicken.

103

25
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quality traits in different egg weight groups pooled over
various genetic groups of chicken.

106

26

Analysis of variance showing the effect of egg weight on
external egg quality traits in chicken.

107

27

Least squares mean, SE and CV% of internal egg quality
traits in different egg weight groups pooled over various
genetic group of chicken.

111

28

Analysis of variance showing the effect of egg weight on
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112
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Least squares means, SE and CV% of albumen weight,
yolk weight and shell weight in different egg weight
groups pooled over various genetics groups of chicken.

116

30

Analysis of variance showing the effect of egg weight on
albumen weight, yolk weight and shell weight in chicken.

117
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corresponding to the percentages (Angle = Arcsin
\/Percentage) of albumen weight, yolk weight and shell

weight of different egg weight groups pooled over
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Analysis of variance showing the effect of egg weight on
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[ INTRODUCTION ]

Poultry production in India has emerged as a fast growing
sector among various livestock based vocations as evident from its
transformation from traditional backyard system of rearing to organised
commercial farming over the last four decades. This sector comprises of
low to medium and high input/output systems of rearing and is providing
employment to over 7 million people, apart from household income and
nutritional security of numerous small poultry keepers in rural and tribal
areas of the country. It contributes about 0.5% to the national GDP and
about 10% to the livestock GDP. Technological support is, therefore,
crucial for the sustained growth of poultry sector. Improved varities of
chicken and their crosses need to be introduced and propagated in the

rural India to improve the national production.

According to Bihar Basic Animal Husbandry Statistics 2014,
poultry population in Bihar estimated to be 14 million and ranked 6"
among other states of Iridia. In egg production its rank is 15™ and in per
capita availability of eggs it is 26" in position and only 8 eggs/
head/annum is available whereas Andhra Pradesh and Tamil Nadu are
leading in egg production. Therefore Bihar is egg deficient state and there
is great need to increase egg production to cope up with its increasing

demand with rapid growth in human population.

Thus above relevant data seems to encourage research
workers to do a lot of work for egg production in the state. The number of
eggs produced should not be the only criteria but due emphasis should

also be given to the egg weight and other egg quality traits too. For
1



example a good internal egg quality can stand preservation better than the
poor quality and good external quality egg ensures a good percentage of
hatchability, its transportation to the wider area and thus making poultry -
industry a profitable enterprise. The evaluation of external and internal
quality of the egg is essential as consumers prefer better quality eggs.
Stadelman (1977) described egg quality as the characteristics of an egg
that affects its acceptability to the consumers. And also the success of
poultry farming in backyard largely depends upon egg quality. But egg
quality traits are greatly influenced by the factors like breed, strain,
variety, temperature, relative humidity, rearing practices and season
(Sauter et al.,1954;Washburn, 1990). The increase production is needed to
be supplemented with evaluation of the fertility and hatchability traits of

improved breeds suitable for backyard farming.

Gramapriya breed of chicken is newly introduced breed and
performance of this breed is very little known in Bihar, Fertility and
hatchability are two very important traits and theses traits are determined
by many factors such as breed, age, quality of egg, egg storage time and
environmental conditions. In most cases, they are related to inadequate
incubation technologies rather than the poor egg quality. However, in
order to increase overall incubation results, an improvement in incubation
technologies must be accompanied by an improvement in the quality of
hatching eggs. Aim of this study is to observe the breed effect on the
fertility and hatchability in Gramapriya breed of chicken. Gramapriya is a
breed of chicken developed by the Directorate on Poultry Research,
Rajendra Nagar, Hydrabad. Gramapriya starts laying eggs at an age of
175 days. In 72 weeks a Gramapriya chicken can lay 200-210 eggs.



Gramapriya is a crossbreed chicken developed at Hyderabad under All

India Co-ordinated Research Project. Gramapriya chicken have been

developed for backyard poultry keeping. They have a high favourability

rating among farmers in India. Both internal and external qualities of
eggs are important for hatchability and fertility. Success of poultry

industry largely depends on egg quality traits which are important

economic traits.

Therefore, keeping in view the above facts the present
study was undertaken for genetic improvement of desi birds after
crossing with improved variety like Gramapriya chicken with the

following objectives:
OBJECTIVE

e To estimate the mean, standard error and coefficient of variation
percentage of fertility, hatchability, egg production, egg weight and
egg quality traits.

e To study the effect of various genetic groups on fertility,
hatchability, egg production, egg quality traits and egg weight.

e To study the effect of egg weight on egg quality traits.

e To estimate coefficient of phenotypic correlation among various

egg quality traits and egg weight in different genetic groups.
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[ REVIEW AND LITRATURE |

AN

Egg weight

The number of eggs laid by a bird is not the only criterion to be
considered in breeding for egg production. Emphasis must also be given
to egg size since it adds equally well to the economics of pfoduction.
Campos et al. (1964) reported that egg weight can be taken as a selection
criterion for improving the internal egg quality as its genetic association

may be established with the external egg quality traits.

The effect of breed and strain differences on egg weight in

chicken has been reported by many workers.

Singh et al. (2000) studied the egg weight of indigenous breed
like Assel and Naked Neck and compared with the exotic breeds like
Dahlem Red and reported significant breed differences for this trait at the
age of first egg laid, 40™ and 64" weeks of age. The direct crosses of
Dahlem Red with Aseel and Naked Neck reported to have significantly

heavier egg weight than reciprocal crosses at all the ages.

Devi et al .(2005) observed that egg weight in two purelines of
WLH strains and 2-way,3-way breed crosses at 28" wk to be ranged from

-49 to 53 g and at 40" wk to be ranged from 54.75 to 61 g. Egg weight of

crosses were reported to be higher than purebreds.



Parmer et al. (2006) and Singh et al. (2000) reported lower egg
weights in kadaknath to be 40.87 to 45.141 g and in Aseel 41 g under

field condition.

Niranjan et al. (2008) reported that the average egg weight
ranged from 50.94 g in Gramapriya to 52.97 g in Vanaraja . During the
early production (24™ wk), ¢; and ¢, recorded significantly (P<0.01)
higher egg weights than Vanaraja and Gramapriya. The authors reported
that rural crosses were as good as the exotic varieties/strain which might
be due to utilization of exotic germplasm for the development of rural

varieties (Sharma et al., 2006).

Zita et al. (2009) reported that the egg weight increased with the

advancement of age of layer’s stain in all genrtic groups.

Islam and Dutta (2010) revealed that the gross egg weight
differed significantly (P<0.001) among the genetic groups of chicken
where RIR had the highest egg weight and Fayoumi did not differ

statistically from desi, exotic and crossbreds.

Mohanty et al. (2011) reported significantly lower average egg
weight (30.79 g) of native fowl followed by Vanaraja, Aseel, Kadaknath,
Dahlem Red, RIR, Red Cornish, Charbro , Black rock at 25™ week of age
. Egg weights were not reported to be significantly different between the
breeds except meat type chicken but significant (P<0.01) difference were
reported among the varieties. However, the author reported that the egg

weights of all the genetic groups under this study gradually increased as

age advances.



Padhi et al. (2013) studied egg weight of Vanaraja birds at

28"wk, 40" wk, 52" wk, 64" wk and 72" wk of age and reported

significant (P<0.05) difference between different age groups and the egg

weight reported to be increased as the age of measurement increases

Jha and Prasad (2013) reported that the average estimate of egg
weight in improved varieties like Vanaraja and Gramapriya at 40" wk of
age were 53.98 and 54.23 g respectively which was higher than the eggs
laid by Aseel birds (42.38 g).

Table -1 Estimates of average egg weight of chicken as reported in

literature.

Breed/strain No. of obs. Mean Reference

New Hampshire 92 55.66 Sapra & Aggarwal
(1971)

White Plymouth 85 57.39 ’s

Rock

White Cornish 75 55.51 s

Desi 85 40.78 »

Aseel 25 52.80 s

Kadaknath 40.87-45.41 | Parmer et al.(2006)

Aseel 41 "

C, cross(at 24" 461 46.1 Niranjan et




wk)

al.(2008)
C, cross 461 46.8 .,
Vanaraja 461 45.3 "
Gramapriya 461 45.0 s
Desi 50 40.04 Islam and Dutta
(2010)
Exotic 50 46.80 ’
(fayomi ,RIR)
RIR X Fayomi 50 56.5 »
Local fowl 100 30.79 Mohanty et
al.(2011)
Aseel 12 38.96 s
Kadaknath 12 39.94 »
Black rock 10 48.72 ’s
Red Cornish 12 43.93 ’s
RIR 15 43 »
Dahlem Red 10 43 ”»
Local germplasm 15 36.19 »

Vanaraja




Chabro 15 47.57

Vanaraja 40 47.60 Padhi ez al.(2013)
At ASM Jha and Prasad

(2013)

Vanaraja 43.15 »

I
Gramapriya 38.78 »
Aseel 3284 29

Egg length and egg width

Kumar and Kapri (1966) stated that egg quality is under genetic
control and genetic improvement is possible by selection and breeding.

They reported that the egg width is more constant in dimension than egg

length.

Singh et al. (1981) reported that birds produce lesser number of
eggs generally have wider and heavier eggs than those producing large
number of eggs because of negative correlation between egg number and
egg weight. They also reported the existence of significant difference
between line crosses for egg width only but not for egg length. They

stated that difference in egg weight between the groups was mainly due to

egg width.

Niranjan ef al. (2008) reported that significant breed differences
for egg length and egg width .The Vanaraja (53.0mm) birds were

8



reported to have significantly higher egg length than Cy, C; cross and

Gramapriya, whereas Gramapriya (42.0mm) birds were reported to have

significantly higher egg width than C,, C, and Vanaraja.

Islam and Dutta (2010) also reported that the significant breed
differences for egg length and egg width. The RIR birds reported to have
significantly (p<0.05) higher egg length and width than indigenous, exotic

and crosses.

The average length and width of chicken eggs reported in

available literature is presented in Table-2.

The average length of eggs reported to be ranged from 35.51
mm in Desi breed to 57.8 mm in RIR. The average width of the egg
reported to be ranged from 37.1 mm in Desi to 44.3 mm in RIR.



lable — 2 Estimates of average egg length and egg width in chicken as
‘eported in literature.

Breed/strain | No. of obs. | Egglength | Egg width Reference
(n) (mm) (mm)

Desi 85 35.51 39.46 Sapra and
Aggarwal (1971)

Black Bengal 68 54.86 39.75 ,,

Aseel 25 54.60 41.44 s

Naked Neck 24 54.33 40.17 s

New 92 57.55 41.54 .

Hampshire

White 85 57.56 42.28 .

Plymouth

Rock

White 77 56.40 41.71 »

Cornish

C 1 cross 461 53.8 41.9 Niranjan et al.
(2008)

C 2 cross 461 53.6 41.2 ST

Vanaraja 461 54.5 41.4 ”

10



Gramapriya 461 54.0 42.0
Indigenous 50 48.3 37.1 Islam and Dutta
(2010)
Broiler 50 56.9 42.2 3}
Fayomi 50 47.7 37.2 »
. RIR 50 57.8 44.3 ,,
’ RIR X 50 54.6 41.2 ’
Fayomi
Shape index

Shape is one of the most important characters of eggs, large
deviations from the normal shape increase the tendency towards breakage
and to reduce hatchability. Egg shape typically oval in shape. Elliptical,
biconical, conical, round and other abnormal shapes occasionally occur.
Experimentally, this trait is usually defined by an index which 1is

expressed as 100 times the maximum width divided by maximum length.

It has been observed from the literature that shape of an egg is
characteristic of an individual hen. Curtis (1914) was probably the first to
report individual variation in egg shape and found this trait to be more
variable than the egg weight. In the inheritance of egg shape, neither the
round eggs nor the long eggs appear to possess a clear cut dominancy. If

dam and sire’s dam lay eggs of identical type the progeny also lay eggs of

11



the same shape. However, when parents are derived from strains which
produce the extremes of egg shape, the eggs of offspring are intermediate
in shape (Banjaminn, 1920). They were also of the opinion that the
resporise to selection for the desirable ovoid shape of the eggs is rapid and
marked progress can be achieved within two generations. Marbal (1943)
established two strains characterized by round and long eggs. After three
generations of selection the two strains were crossed to obtain two F,
populations. These birds laid eggs of intermediate in shape. Back cross
between the F, and each parental strain gave pullets which produced eggs
of intermediate in shape between the F; and the strain concerned.
Romanoff and Romanoff (1949) studied the shape index in White
Leghorn birds. They also reported that individual hen lays eggs that were

more or less uniform in colour and shape.

Chatterjee et al. (2006) observed higher shape index, (80.76) for
IWK and lower indices for IWI (73.77) and IWH (72.67) strains of White

leghorn.

Parmer et al. (2006) reported lower shape indices (74.35) in
Kadaknath.

Niranjan et al. (2008) reported that average shape index in
Vanaraja birds to be ranged from 76.18 to 78.13 in C; cross. The shape
index of C; cross was reported to be significantly (p<0.01) higher than the
other three crosses at 24 weeks of age. At 40 weeks of age C, cross
reported to have significantly higher (78.88) shape index and Vanaraja
had significantly lower (75.67) shape index. The authors did not found

significant difference between C, cross and Gramapriya for shape index.

12



Zita et al (2009) reported higher shape indices at early age of
laying in all genotypes i.e ISA Brown (78.52), Hisex brown (78.94) and
Moravia BSL (78.76) whereas lower shape indices in later weeks of

laying that is 75.09, 75.34 and 76.59 in ISA Brown, Hisex brown and
Moravia BSL respectively.

Islam and Dutta (2010) demonstrated that the egg shape index of
the five chicken breeds was in the following order Fayoumi> Indigenous>

RIR> Sonali> Cobb500.

Mohanty et al .(2011) studied the shape index and the highest
shape index was recorded in eggs of Dahlem Red at 25 weeks of age and
Vanaraja at 74 weeks of age (77.80). They reported that shape index did
not vary significantly among the genetic groups. However, in native
variety it was reported to be significantly lower than the eggs of improved

variety birds .

Jha and Prasad (2013) reported that the mean shape index in
Vanaraja and Gramapriya were observed to be 74.24 and 74.17
respectively at 40 weeks of age. Shape index in Aseel birds reported to be
73.56 and Parmer ef al . (2006) reported the average shape index of
73.95 in Kadaknath breed under free range conditions.

Padhi et al. (2013) reported no significant effect of age of

measurements on shape indices in Vanaraja birds.

The estimates of shape index in different breeds of chicken,

their strains and strain crosses as reported in the available literature are

presented in table-3.

13



Among the pure breeds the mean shape index in poultry
reported to be ranged from 59.15 in Local Fowl to 87.23 in Dahlem Red
(Mohanty et al., 2011). However, the value of shape index is reported to
be ranged from 74.24 to 77.45 in Vanaraja birds.

Table -3 Average estimates of shape index in chicken eggs as

reported in literature.

Breed/strain No. of Mean Reference
obs.
WLH 72.52 Sakuntala devi and Reddy
(2004)
WL Strain IWI - 73.77 Chatterjee et al.(2006)
WL Strain IWH - 72.67 s
WL Strain IWk 80.76 ’
C1 cross 461 78.1 Niranjan et al.(2008)
C 2 cross 461 77.1 »
Vanaraja 461 76.2 2
Gramapriya 461 78.0 »
[SA Brown 75.09 to Zita et al. (2009)
78.52
Hisex Brown 75.34 to ’
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78.94
Moravia BSL 76.59 to s
78.76
Local fowl] 59.15 Mohanty et a/ .(2011)
Aseel 78.84 s
| Kadaknath 76.33 ,,
Black rock 80.05 ’s
Red Cornish 73.95 ”
RIR 78.23 ”
Dahlem red 87.23 s
Chabro 79.75
Vanaraja Padhi et al.(2013)
28" wk 76.49 |,
40" wk 7529 |,
52" wk 75.57 .
64" wk 76.00 .
72" wk 77.45 »
At 40" wk
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Vanaraja 74.24 Jha and Prasad (2013)
Gramapriya 74.17

Aseel 73.56

Shell thickness :

Since shell thickness of the individual hen’s egg is a
manifestation of her calcium metabolism, then the relative efficiency in
assimilating and secreting calcium and other materials involves in shell
formation apparently comes under hereditary control to some extent.
Breed and family differences as well as lines difference in shell thickness
may be established by selection (Taylor and Lerner, 1939; Quinn et al,,
1945).

In an experiment on egg quality traits of Gramapriya , Patel
(2013) observed non-significant effect of genetic groups on the average
value of shell thickness. However it was reported to be thinner in
backyard system (0.34) followed by semi intensive (0.35) and deep litter

(0.36) system of management.

Devi et al. (2005) reported the shell thickness of two WLH
strain and two bred crosses within the range of normal values that is 0.36,

0.36, 0.40 and 0.39 in IWD, IWF, 3-WAY and 2-WAY respectively.

Niranjan et al. (2008) reported that the shell thickness varies

significantly (p<0.01) among different genetic groups. Gramapriya and C,

reported to have similar shell thickness without any significant variation.
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The egg shell thickness was more in C1(0.40mm) and less in Gramapriya

(0.394mm).The egg shell of C, cross reported to be significantly (p<0.01)

thicker than the other three crosses at 24" weeks of age. Vanaraja birds
reported to have better shell thickness at 32 weeks of age whereas C, and

C, crosses were reported to have significantly thicker shell than the other

two crosses.

Zita et al. (2009) reported significant difference between genetic
groups in egg shell quality. Interaction between genotype and age of hens
was also reported in all egg shell quality characteristics. The eggs of ISA
Brown reported to have significantly (p<0.001) thicker egg shell than the

other genotypes in all age groups.

Mohanty et al. (2011) reported that the average shell thickness
did not vary significantly between the genetic groups and native variety
birds at all ages. However the higher shell thickness helps in preventing

the damage during handling.

Jha and Prasad (2013) reported the mean shell thicknesses
ranging from 0.31 to 0.38mm with an average of 0.35mm in Vanaraja,

0.32mm in Gramapriya and 0.36mm in Aseel eggs.

Padhi et al. (2013) reported that shell thickness differ
significantly (p<0.05) between different age of measurement. The shell
thickness was reported to be higher at 52 and 72 weeks of age as

compared to other age of measurement . It was reported that egg shell

thickness increases with the advancement of age.
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Sreenivas et al. (2013) reported significant differences in egg
shell thickness among different strains of White Leghorn and control. The
shell thickness reported to be ranged from 0.336mm in IWH to 0.376mm
in IWT strain.

The average shell thickness of different breeds of chicken as

reported in the literature is presented in table -4.

Table -4 Estimates of average shell thickness (mm) in chicken egg as

reported in literature.

Breed/strain Mean Reference
White Leghom Devi et al.(2005)
IWD 0.36 s
IWF 0.36 "

"C1 cross 0.40 Niranjan et al(2008)
C2 cross 0.39 »
Vanaraja 0.38 »
Gramapriya 0.39 »
Brown layer strain Zita et al.(2009)
ISA 0.37 »

Hisex 0.35 »»
Moravia 0.32 »
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Aseel 0.34 Mobhanty et al. (2011)
Kadaknath 0.41 R

Black rock 0.35 .

Red Cornish 0.39 "

RIR 0.39 .,

Dahlem red 0.41 .,

Rural germ plasm 0.43 .,

Vanaraja

Chabro 0.47 s

IWH 0.336 Sreenivas et al. (2013)
IWI 0.376 s

IWK 0.362 "

WL control 0.365 »

Vanaraja Padhi et al.(2013)
28" wk 0.34 y

40" wk 0.34 :

52" wk 0.37 .

72" wk 0.38 .
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The mean shell thickness reported to be ranged from 0.33 to
0.37 mm in White Leghorn and 0.33 to 0.39 mm in Rhode Island Red.
The average shell thickness in Vanaraja reported to be ranged from 0.38

to 0.43mm and in Gramapriya 0.39mm.
Shell weight :

With eggs of same size, younger hens tend to lay eggs with a
greater percentage of shell, however, the shell quality of individual hen
tends to maintain its relative position with respect to shell quality of other

hens throughout the laying period (Marion et al., 1964).

Padhi et al.(1998) studied shell weight in different breeds like
Nicobari, Nacked Neck and White Leghorn and reported that the breeds

had no significant effect on shell weight.

Devi et al. (2005) observed 6.0, 5.6, 6.0 and 4.4 g shell weight in
different strains of White Leghorn and breed crosses like IWD, IWF, 3-
WAY AND 2-WAY respectively.

Chatterjee et al. (2007) also reported the non significant effect of

breed on shell weight for six indigenous breeds from Andaman.

Niranjan et al. (2008) reported that shell weight significantly
affected by genetic groups at 24" 32™ and 40™ weeks of age. The shell
weight reported to be ranged from 5.24g in C, to 5.28g in Vanaraja. Shell
weight was reported to be significantly higher in C; and C, crosses at 24

weeks of age whereas in C;, C, and Vanaraja at 32 weeks and 40 weeks of

age respectively.
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Zita et al. (2009) observed highly significant interaction (P<
0.0001) in egg shell quality so as in shell weight. ISA Brown reported to

have the highest shell weight in all the age groups and in all genotypes
whereas Moravia BSL had the lowest shell weight.

Mohanty et al. (2011) reported that the shell weight varied
significantly (p<0.01) between local fowl and other genetic varieties at
25™ week of age. The lowest shell weight (5.02g) was reported in local
native fowl. Significant (p<0.01) variation was also reported at 54 and 74
weeks of age between the genetic groups and local fowl. The avefage
shell weight in non descriptive variety was reported to be significantly

(p<0.01) lower than other established breeds at all ages.

Padhi et al. (2013) reported significant (P<0.05) effect of age on
shell weight in Vanaraja. It was reported that as the age increases the shell

weight also increases.

Sreenivas et al. (2013) reported significant differences in shell
weight for different strain of White Leghorn and control. The highest shell
weight was reported in IWK strain (5.12g) and lowest in IWH strain
(4.32g). |

The mean values of shell weight of different breeds of poultry

available in the literature are presented in table-5.
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Table -5 Estimates of average shell weight (2) and percent shell in

chicken as reported in literature.

Breed/strain Mean Reference
Shell Weight (g)
White Leghorn Devi et al.(2005)
strain
IWD 6+0.03 .,
IWF 5.6+0.01 .,
3-WAY 6+0.02 s
2-WAY 4.4+0.01 s
C, cross 5.26 Niranjan et al.(2008)
C, cross 5.24 »
Vanaraja 5.28 ”
Gramapriya 5.27 ”
Brown egg layer Zita et al. (2009)
strain
ISA Brown 5.861t0 6.6 ”
Hisex Brown 5.5t06.3 ”»
Moravia BSL | 49t05.8 »
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Indigenous 6.41£1.97 | Islam and Dutta (2010)
Broiler 6.80+1.23 .

Fayuomi 6.14+2.02 .,

RIR 9.10£2.23 .,

Sonali 7.90+1.29 .

25" week Mohanty et al. (2011)
Aseel 7.44 .,
Kadaknath 6.87 s

Black rock 7.87 ’s

Red Cornish 7.24 »

RIR 9.07 »

Dahlem red 7.23 ”»

Vanaraja 7.20 "
V,,chabro 7.33 »

Vanaraja Padhi et al.(2013)
At 28" week 3.9+0.08 »

At 40" week 4.4+0.07 "

At 52™ week 5.4+0.10 »

At 64" week 5.0+0.08 ’
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At 72" week 5.3+0.11 ,

White Leghorn Sreenivas et al.(2013)
strain

IWH 4.32 ”

IWK 5.12 .,

TWI 4.77 ”

Control 4.72 >

The average shell weight is reported to be ranged from 4.32 g in
WIH to 9.10 g in RIR. The average shell weight in Vanaraja ranged from
3.9 to 5.8 g and in Gramapriya it was reported to be 5.27 g.
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Albumen quality :

The physical state of albumen is measured in a number of
ways by the percent of thick White, by the height of albumen, by an
albumen index, by an index of albumen height to egg size expressed as

Haugh unit and by scoring using the Van Wagenen Wilgus Chart.

Wesley and Stadelman (1960) measured the interior quality of
fresh eggs and eggs stored for 24 hours for comparison of various
measurable characters. They reported that yolk index and thin albumen
diameter were most useful parameters for obtaining relatively complete

quality description of a normal egg.

Various reports available in the literature have shown strong
evidence for inherited differences between breeds and strains, lines and
families within breeds for albumen qualities (Knox and Godfrey, 1940;
Farnsworth and Nordskog, 1955; Baker and Curtiss, 1958). Lorenz and
Taylor (1910) found that it is possible to establish two lines characterised

by different amounts of thick albumen.

Devi et al. (2005) reported no significant differences in albumen
index for different White leghorn strains and cross bred, it ranged from 6

to 7.

Parmer et al. (2006) reported the albumen weight as 20.74g in

Kadaknath which was within the range.

Chatterjee et al.(2007) recorded 26.46g to 26.67g albumen

weight in indigenous fowl of Andaman.
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Niranjan et al. (2008) reported that albumen weight varied from
28.61£0.27g to 31.13+0.18g in rural crosses. The albumen weight
reported to be differed significantly (p<0.01) among the genetic groups
except in C, cross and Vanaraja . Albumen weight at 24 weeks of age
were reported to be significantly (p<0.01) higher in C,, C, and Vanaraja
varieties. At 32 weeks of age C, and C, crosses reported to have
significantly higher albumen weight than Vanaraja and Gramapriya
whereas at 40 weeks C, cross had significantly (p<0.01) higher albumen

weight than other three crosses.

Zita et al. (2009) reported highly significant (p<0.01) correlation
among the albumen quality characteristics such as albumen weight,
albumen percentage and albumen index in all strains laying brown shelled
eggs. Albumen weight reported to be increased with the advancement of
age but albumen index and percent albumen weight tends to decrease with

age in all genotypes.

Mohanty et al.(2011) reported statistically significant (P<0.01)
variations in albumen index among the genetic groups. However, in native
variety the albumen index values at 25, 54 and 74 weeks of age were
reported to be 0.09, 0.08 and 0.09 respectively, showing significant
(P<0.01) differences with that of albumen index of improved variety
birds. However no significant differences were reported among the
improved genetic varieties at all ages. The albumen weight did not vary
significantly between the meat type and commercial broiler at 25 weeks.
Except dual type and commercial broilers, no significant (P<0.01)
differences were reported between the improved varieties at 54 weeks of

age. However, at all ages non descript local fowl reported to have lowest
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albumen weight as compared to other improved varieties and suggested

eggs with thicker albumen and higher total albumen weight are considered

comparatively better eggs.

Jha and Prasad (2013) reported the average albumen index value
in improved varieties were higher than the indigenous breed. In Vanaraja
and Gramapriya albumin index were reported to be 6.81 and 6.97
respectively which were significantly (P<0.01) higher than the Aseel

having 6.25 albumen index.

Padhi et al. (2013) reported significant (P<0.05) difference in
albumen index at different age of measurement. The highest albumen
index (10.62) was reported at 52 weeks of age and lowest (6.17) at 72
weeks of age in Vanaraja birds. Albumen weight also showed significant
(P<0.05) difference at different age of measurements, the highest (37.84g)
being at 52 weeks and lowest (30.56g) at 28 weeks. Significant (p<0.05)
effect of age was reported for percent albumen weight, the highest (64.10)
percentage was reported to be at 28 weeks and lowest (57.12) percentage

were reported at 72 weeks of age.

Sreenivas et al. (2013) reported significant (P<0.01) difference
among White Leghorn strains. IWI (7.2) strain reported to have the
highest albumen index and IWK (5.6) had the lowest. The albumen
weight was reported to be significantly (P<0.01) higher in IWK than
IWH, IWI and control which is reported to be differed non-significantly
among themselves. The percent albumen weight was reported to be

significantly (P<0.01) higher in IWH strain (62.96) but did not differ
significantly from IWI, IWK and control.
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At any time, the albumen quality is primarily a function of age
of bird. The decline in albumen quality is attributed by the physiological

condition of the individual bird. The physiological characteristics such as

intensity of lay and age at sexual maturity have influential effect on

albumen quality.

The mean values of albumen index, albumen height and

albumen weight reported in the available literature are presented in table -

6.

Table -6 Average estimates of albumen quality in chicken as reported

in literature.

Breed/strain Mean Reference
Albumen Index
Brown egg layer Zita et al.(2009)
strain
20-26" week
ISA Brown 11.27 »
Hisex Brown 11.33 »
Moravia BSL 10.53 »
36-42" week "
ISA Brown 8.74 »
Hisex Brown 9.03 »
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Moravia BSL 9.27 .,

54-60"" week

ISA Brown 7.46 i

Hisex Brown 7.11 .,

Moravia BSL 8.40 .

25" week Mohanty et al.(2011)
Local fowl 10 s

Aseel 13 s
Kadaknath 13 »

Black ’rock 13 s

Red Cornish 12 3

RIR 15 5

Dahlem Red 11 ’

Vanaraja 13 2
V2,chabro 19 2
Vanaraja 6.81 Jha and Prasad (2013)
Gramapriya 6.97 2

Aseel 16.25 ”»

Vanaraja - Padhi et al. (2013)
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28" week 10.20 -

40" week 9.36 N

52" week 10.62 .

64" week 8.26 ”

72™ week 6.17 B

White Leghom Sreenivas et al.(2013)

strain

IWH 7.2 .

IWI 9 .

IWK 5.6 ¥

Control 8 ”

Albumen weight

Kadaknath 20.74 Parmer et al. (2006)

Indigenous fowl 26.46- Chatterjee et al. (2007)
26.67

C1 cross 31.1 Niranjan et al. (2008)

C2 cross 30.3 Y

Vanaraja 30.3 »

Gramapriya 28.6 »
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Brown egg layer Zita et al. (2009)
20-26 week

ISA Brown 34.36 .,

Hisex Brown 35.28 .,

Moravia BSL 32.78 .,

36-42 week

ISA Brown 38.07 .,

Hisex Brown 37.87 ’

Moravia BSL 36.62 .

54-60 week

ISA Brown 37.57 ’s

Hisex Brown 38.49 ”»

Moravia BSL 38.25 »
Indeginous 18.92 Islam and Dutta (2010)
Broiler 30.40 »

Fayoumi 18.51 »

RIR 36.10 »

Sonali 19.50 »

Local fowl 15.42 Mobhanty et al .(2011)
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Aseel 20.28 .,
Kadaknath 18.22 .,
Black rock 24.31 .,
Red Cornish 24.56 .,
RIR 19.07 .
Dahlem red 22.33 .
Vanaraja 20.33 .
V, , chabro 24.54 2
Vanaraja Padhi et al. (2013)
28" week 30.56 \
40™ week 33.53 \
52" week 37.84 ”
64" week 36.01 y
72" week 34.93 »
White Leghorn Sreenivas ef al. (2013)
IWH 31.53 »
IWI 31.19 »
IWK 33.18 »»
Control 30.92 »
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Percent Albumen

Brown egg layer Zita et al .(2009)
20 — 26 weeks

ISA Brown 63.85 .

Hisex Brown 64.15 .,
Moravia BSL 64.57 .,

36 — 42 week

ISA Brown 60.53 .

Hisex Brown 60.92 s
Moravia BSL 59.36 s

54 - 60 }

ISA Brown 59.19 ”»

Hisex Brown 59.98 »
Moravia BSL 58.50 »
Vanaraja Padhi etal. (2013)
28" week 64.10 s

40" week 58.91 »

52" week 61.18 2

64" week 59.47 .
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72" week 57.12 .
White Leghorn Sreenivas et al. (2013)
IWH 62.96 .,
IWI 61.31 "
IWK 61.24 ”
Control 61.10 »
YOLK QUALITY :
Yolk Index :

The physical State of yolk is measured by yolk index which is
obtained by dividing the height of yolk by its average diameter.

Of all the structures of eggs, the yolk seems to be least
influenced by hereditary factors. Breed differences for yolk index have
been reported in the literature (Jeffrey, 1945) but for the most part the
yolk quality is environmentally determined. Romanoff and Romanoff
(1949) have stated that the value of yolk index Was fairly constant in the
eggs produced by a particular individual but it may vary considerably

from the eggs of one bird to that of another.

Padhi et al. (1998) reported yolk indices ranging from 0.41 to
0.45 in Nicobari varieties of Andaman.
Parmer et al. (2006) also observed lower yolk index of (0.37) for
kadaknath breeds.
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