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Abstract

An experiment was conducted to evaluate and compare the egg quality traits of eggs obtained from hens
of Aseel x Naked Neck (ANN), Aseel x New Hampshire (ANH) and Aseel x Rhode Island Red (ARIR)
crossbreds under farm conditions. The egg quality traits recorded at 40 weeks of age were satisfactory for
all the three crossbred groups. The mean shape index of eggs at 40 weeks of age in ANN, ANH and
ARIR was 75.82, 74.39 and 77.30, respectively, and the values did not differ significantly. The mean
albumen index of eggs at 40 weeks of age was 0.06, 0.08 and 0.09 in ANN, ANH and ARIR,
respectively, and the albumen index in ANN was significantly lower when compared to the other two
experimental groups (p<0.05). The mean yolk index of eggs at 40 weeks of age in ANN, ANH and ARIR
was 0.38, 0.40 and 0.40, respectively, and the values were similar. The mean shell thickness of eggs from
ANN at 40 weeks of age was 0.25+0.01 mm which was significantly higher (p<0.05) than that of eggs
from ANH (0.20+£0.007 mm) and ARIR birds (0.20+£0.007 mm). The mean Haugh unit score of eggs
from ARIR birds (82.18) was significantly (p<0.05) higher than that of eggs from ANN and ANH birds
(67.78 and 77.22 respectively). The mean value of yolk cholesterol in ANN, ANH and ARIR was 15.25,
14.84 and19.11 mg per gram of yolk, respectively.
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Introduction

Indian native breeds of chicken have special characteristics of adaptability, disease resistance,
and meat and egg quality. Indigenous chicken breeds have become increasingly popular
around the globe due to their better adaptability to local environmental conditions and good
immune profile (Igbal et al., 2012) ™M, Attempts should be made to utilize some of these good
qualities of Indian breeds by crossbreeding them with suitable exotic breeds to evolve a more
productive hybrid chicken. This may lead to economically viable type of birds for backyard
system of farming which is an instrument for the upliftment of rural poor people. The main
constraints in backyard system of poultry rearing are losses due to predation and diseases. The
native breed, Aseel despite its low production potential is well known for its pugnacity, high
stamina, and intelligent defensive tactical thinking to keep power for long time in endurance
fight. The Aseel breed is capable of self-defence from predators due to its alertness, longer
shank length, camouflagic characters and aggressiveness. This breed can be effectively used
for the development of germplasm suitable for backyard poultry farming. Among the desi
birds, Naked Neck fowls have better egg production potential under tropical climate. These
birds are having feather colours suited for backyard system of rearing. High yielding
germplasm have contributed significantly in the progress of rural poultry production. New
Hampshire and Rhode Island Red are two exotic dual purpose breeds which have been
extensively used for production of brown eggs. These breeds can be successfully maintained
under backyard as well as farming conditions in different parts of the country and has the
potential for a higher economic return as layers (Javed et al., 2003) 2. They have colored
plumage and have good production potential that are advantageous for rearing in the backyard
system. Nowadays egg quality is also a major concern in the egg industry as it affects grading,
price and consumer demands. Furthermore, quality of internal egg content also affects
hatching results, particularly chick yield (Rehman et al., 2017) Bl Fertility and hatchability
rates are in turn decided by eggshell thickness and the eggshells must be free from any
deformities for ideal gas exchange and pipping process, and from hair-like cracks to avoid
unnecessary moisture loss. This is the reason why most breeding companies focus on egg-
quality traits (Bain, 2005; Sekeroglu & Altuntas, 2009) [ %I, Considering the above facts, the
present study was undertaken to evaluate and compare the physical quality characteristics eggs
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of crossbreds of Aseel with Naked Neck, New Hampshire and
Rhode Island Red in intensive system of housing.

Materials and Methods

The experiment was carried out in the Department of Poultry
Science, College of Veterinary and Animal Sciences,
Mannuthy, to evaluate and compare the quality traits of eggs
procured from Aseel x Naked Neck (ANN), Aseel x New
Hampshire (ANH) and Aseel x Rhode Island Red (ARIR)
crossbred hens maintained under deep litter system of rearing.
The experimental birds required for the study were hatched
out by mating males of Aseel with Rhode Island Red, New
Hampshire and Naked Neck female lines.

Fifty eggs from each group were collected over a period of
four days from birds at forty weeks of age. The egg quality
parameters determined were shape index, yolk index,
albumen index, Haugh Unit score, cholesterol content of egg
yolk and shell thickness. The height of albumen and yolk was
measured by using Ame’s tripod stand micrometer. The width
of the yolk and albumen was measured by using hand slide
calipers. Shell thickness was measured using electronic digital
micrometer to the nearest 0.01mm. Haugh Unit Score (HU)
was computed as per the formula, HU = 100 log (H+7.57-
1.7WO3) where H is the albumen height in millimeters and
W, the weight of the egg in grams.

Various indices were computed as given below.
Shape index = Breadth of egg (mm)/Length of egg (mm)
x 100

Yolk index = Height of yolk (mm)/Diameter of yolk
(mm)
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Albumen index = Height of thick albumen (mm)/ Mean
width of thick albumen (mm)

The cholesterol content of egg yolk of 10 eggs from each
crossbred groups was estimated by Wybenga and Pileggi
method (Wybenga et al., 1970) ],

Results

The egg quality traits studied at 40 weeks of age of all the
three crossbred groups are indicated in Table 1. The mean
shape index of eggs at 40 weeks of age was higher in ARIR
(77.30£1.27) than in the ANN (75.82+0.76) and ANH
(74.39+0.74). The mean values did not differ significantly.
The mean albumen index ANN, ANH and ARIR were
0.06+0.005, 0.08+0.006 and 0.09+0.005 respectively. The
mean values were compared and values of ANH and ARIR
birds were significantly (p<0.05) higher than that of ANN.
The mean yolk index of eggs in ANN (0.38+0.01), ANH
(0.39+£0.007) and ARIR (0.40£0.005) did not differ
significantly.

The mean shell thickness of ANN (0.25+0.01 mm) was
significantly higher than ANH (0.20+0.007 mm) and ARIR
(0.204040.007 mm).

The mean Haugh unit score of ANN (67.78+3.38) was
significantly (p<0.05) lower from that of ANH (77.22+3.47)
and ARIR (82.18+2.52).

The mean value of cholesterol in mg per g of yolk was
significantly (p<0.05) higher for Aseel x Rhode Island Red
(19.11+1.02 mg per g of yolk) when compared with the mean
values of Aseel x Naked Neck (15.25+0.88 mg per g of yolk)
and Aseel xNew Hampshire (14.84+0.70 mg per gm of yolk).

Table 1: Egg quality traits of Aseel x Naked Neck (ANN), Aseel xNew Hampshire (ANH) and Aseel x Rhode Island Red (ARIR) at 40 weeks

of age

Trait ANN _ ANH ARIR
(Mean+SD") (Mean£SD) (Mean+SD)
Shape index 75.82+0.76 74.3910.74 77.30+1.27
Albumen index 0.06°+0.005 0.08°+0.006 0.092+0.005
Yolk index 0.38+0.01 0.39+0.007 0.40+0.005
Shell thickness (mm) 0.25%+0.01 0.20°+0.007 0.20°+0.007
Haugh unit score 67.78"+3.38 77.22243.47 82.182+2.52
Cholesterol (mg/ g of yolk) 15.25+0.88 14.84+0.70 19.112+1.02

The mean values carrying similar superscript within a row did not differ significantly (p<0.05).
*SD= standard deviation (n = 50 eggs for each group); 10 eggs per group has been evaluated for cholesterol levels.

Discussion

The present study evaluated and compared the egg quality
traits and yolk cholesterol content of three chicken genotypes
produced using Aseel as male line.

The mean shape index values of all the three crossbreds
revealed that all eggs were of normal shape. The shape index
value of eggs from three crossbreds are closer to the values
reported by Pandey et al. (1987) Il in RIR birds, Singh et al.
(2000b) 81 in Aseel birds, Padhi et al. (1998) ! in Naked Neck
chicken and Malik and Singh (2010) % in CARI-Nirbheek
birds. The mean albumen index value was significantly lower
for ANN crossbhred group. Similarly the yolk index was also
comparatively lower for ANN group. Naked Neck female line
might be responsible for this lower value in the crosshred
group. A similar value for albumen index was reported by
Padhi et al. (1998) ! and Jayasree (2000) 14 in naked neck
birds. But in general yolk index values were similar to the
values reported by Pandey et al. (1987) Il in RIR birds,

Jayasree (2000) [, Singh et al. (2000b) @1 in Aseel birds,
Padhi et al. (1998) I in Naked Neck birds, Sasikumar (2003)
1121 and Malik and Singh (2010) [% in desi crossbreds. The
mean shell thickness was significantly higher than in ANN
group, which might have caused by female line involved, but
in general shell thickness in all the groups were lower than
those reported by Jayasree (2000) [*4, Padhi et al. (1998) P!
and Malik and Singh (2010) %, The mean Haugh unit score
of ANN was significantly lower from that of ANH and ARIR.
The higher score of ARIR eggs could be attributed to the high
egg weight and albumen height. The value obtained for ARIR
is in agreement with that of Mohan et al. (2008) [** in Aseel
and Malik and Singh (2010) 1% in Aseel x CARI-Red pullets
and greater than those obtained by Akhtar et al. (2007) M in
RIR and Gupta et al. (2007) 1 in ARIR birds. The results
obtained in the present study are lower than those reported by
Jayanthy (1992) 61, Jayasree (2000) 'Y in NN and NH, Jomy
(2000) [*1 in naked neck crossbreds, Padhi et al. (1998) P! in
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naked neck birds. Bekele et al. (2010) [*8 reported that there
was no significant difference between naked neck x Fayoumi
(FN) and local Netch x Rhode Island Red crosses in any main
effects of the egg quality traits. Rajkumar et al. (2010) 29
reported the mean shape index, shell thickness and Haugh
Unit Score in Naked Neck as 71.92+0.78, 0.37+0.004 mm and
72.40£1.02, respectively at 40 weeks of age.

The mean value of yolk cholesterol in mg per g of yolk was
significantly higher for ARIR when compared with the mean
values of ANN and ANH. The values of ANN and ANH lies
within the normal range and similar to that obtained by
Jayasree (2000) ™ in Naked Neck and New Hampshire. On a
health friendly point of view, eggs of ANN and ANH eggs
will be preferable. A higher value for yolk cholesterol was
reported by Kundu and Singh (1991) % in Aseel (22.19) and
RIR birds (22.35).

Conclusion

The egg quality parameters evaluated in the present study
significantly varied among the different Aseel crossbred hens.
The information on egg quality traits of Aseel crossbreds c is
very useful as limited information is available which will
strengthen the published scientific data and also help the
farmers in choosing the good quality eggs and birds suitable
for backyard rearing.
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