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ABSTRACT

An experiment was conducted to evaluate the effect of different dietary nutrient levels on egg quality
traits of Kadaknath hens during the late laying phase. A total of 96 Kadaknath hens at 50 weeks of age
were randomly allotted to four dietary treatment groups on an equal body weight basis, with three repli-
cates per treatment. The control group (7)) was fed a diet containing 16% crude protein (CP), 2600
kcal/kg metabolizable energy (ME), 0.85% methionine, 0.31% lysine, 3.0% calcium and 0.30% phos-
phorus, as per the recommendations of ICAR. The other groups received diets containing 15% CP, 2550
kcal/kg ME, 0.80% methionine, 0.28% lysine, 3.0% calcium and 0.30% phosphorus (75); 17% CP, 2650
kcal/kg ME, 0.90% methionine, 0.35% lysine, 3.25% calcium and 0.35% phosphorus (73); and 18% CP,
2700 kcal/’kg ME, 0.95% methionine, 0.40% lysine, 3.50% calcium and 0.40% phosphorus (7). During
the overall experimental period from 50 to 72 weeks of age, dietary nutrient levels did not significantly
(P > 0.05) influence shape index, albumin index, yolk index, Haugh unit score, shell thickness, shell
weight, albumin weight or yolk weight. The findings indicate that variation in dietary nutrient levels
within the tested range did not significantly affect the egg quality traits of Kadaknath hens during the
late laying phase.

Keywords: Dietary nutrient levels, Egg quality, Haugh unit, Kadaknath hens, Late laying phase

Introduction

India possesses a rich diversity of indigenous chicken genetic resources, with nineteen native chicken breeds
registered with the National Bureau of Animal Genetic Resources (NBAGR). These indigenous breeds rep-
resent valuable genetic resources because of their adaptation to diverse agro-climatic conditions, low-input
production systems and traditional backyard farming practices (Chatnallikar et al., 2025) [, Indigenous
chickens are generally characterized by relatively slow growth, lower egg production and smaller egg size
than specialized commercial strains. However, they possess several desirable attributes, including good
mothering and brooding ability, efficient foraging behaviour, hardiness, adaptability and the ability to sur-
vive under low-input management systems. Their relatively small body size is advantageous under tropical
and subtropical environmental conditions, while their ability to withstand environmental stresses and utilize
locally available feed resources makes them particularly suitable for rural poultry production. Differences
among indigenous breeds in production performance, egg quality and biochemical characteristics have also
been documented (Haunshi ez al., 2012; Kumar et al., 2022) [2: 31, In addition, the distinctive flavour, taste
and nutritional characteristics of meat and eggs from indigenous chickens contribute to consumer preference
and market value (Singh ef al., 2017; Haunshi ef al., 2022) (5,41 Thus, indigenous chickens constitute an im-
portant source of animal protein and contribute substantially to rural livelihoods, food security and nutri-
tional security.

Among the indigenous chicken breeds of India, Kadaknath is one of the most well-known and economically
important breeds. The breed originated mainly in the Jhabua and Dhar regions of Madhya Pradesh and is lo-
cally known as “Kalamasi.” Kadaknath is recognized for its characteristic black pigmentation and distinctive
production and meat-quality attributes (Haunshi ez al., 2021) [°]. Three major varieties of Kadaknath have
been described, namely Jet Black, Golden and Pencilled (Rao et al., 1984; Thakur et al., 2006) (7. 8] The Jet
Black variety has predominantly black plumage, whereas the Golden variety possesses golden feathers par-
ticularly around the head and neck, and the Pencilled variety exhibits characteristic colour patterns over the
black plumage. These distinct phenotypic characteristics contribute to the unique identity and genetic value
of the breed.

Kadaknath chickens are well adapted to diverse and challenging environmental conditions and are capable of
performing under relatively low-input production systems. Their adaptability to harsh environmental condi-
tions and backyard management has contributed to their popularity among small and marginal farmers
(Rahangdale et al., 2017; Haunshi et al., 2021) [9, 6] The breed is also characterized by intense black pig-
mentation of the skin and several internal tissues, which is associated with extensive melanin deposition
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(Rao et al., 1984) [7]. Kadaknath meat is recognized for its distinctive
flavour, nutritional composition and characteristic black pigmenta-
tion. Haunshi ez al. (2022) [4] reported that Kadaknath meat possesses
desirable carcass and meat-quality characteristics and contains a rela-
tively high crude protein concentration. The unique quality of
Kadaknath meat has contributed to its premium market value and in-
creasing consumer interest. Quality characterization of giblets has
also demonstrated differences among indigenous Indian chicken
breeds, further emphasizing the distinct product characteristics of na-
tive germplasm (Singh et al., 2017) [3]. However, Kadaknath is tradi-
tionally considered a relatively poor egg-producing breed, with lower
annual egg production than commercial layer strains (Rahangdale et
al., 2017) 1.

Production performance of Kadaknath under different production sys-
tems has been investigated by several researchers. Thakur et al.
(2006) 8] studied growth performance in Kadaknath, while
Rahangdale et al. (2017) ] compared growth performance under in-
tensive and backyard rearing systems. Ezhilvalavan et al. (2016) [10]
also evaluated the production performance of Kadaknath under orga-
nized farm conditions. These studies demonstrate that production per-
formance of Kadaknath can vary according to the production environ-
ment, management and nutritional conditions. Consequently, opti-
mization of nutrition is important for improving the productive effi-
ciency of this indigenous breed.

Egg quality is another important characteristic influencing the eco-
nomic value and acceptability of indigenous chicken eggs. Parmar et
al. (2006) [ evaluated egg quality traits of Kadaknath and demon-
strated the characteristic external and internal egg-quality attributes of
the breed. Pathak ez al. (2018) 2] subsequently compared egg-qual-
ity parameters of Kadaknath and Vanaraja chickens under intensive
farming conditions. Similarly, Kumar et al. (2022) ] evaluated egg
quality and biochemical parameters of Aseel and Kadaknath chickens
maintained under backyard production systems and demonstrated dif-
ferences in egg-quality and biochemical characteristics between in-
digenous breeds. Haunshi e al. (2012) [2] also reported differences
among native chicken breeds with respect to persistency of egg pro-
duction, egg quality and biochemical traits, indicating the importance
of genetic background in determining these characteristics.
Nutritional management is an important factor affecting production
performance and egg quality in laying hens. Several studies have in-
vestigated the effects of dietary energy, protein, amino acids and nu-
trient density in indigenous or native-type chickens. Mandal et al.
(2013) [13] evaluated energy, protein and amino acid requirements of
Kadaknath layers, highlighting the importance of dietary nutrient bal-
ance for maintaining production. Haunshi ez al. (2015) 4] investi-
gated varying nutrient densities in Aseel layers, while Hussein ez al.
(2010) [13] evaluated optimal metabolizable energy and crude protein
levels for Sinai laying hens. Panda (2021) [19] reported that moderate
reductions in dietary nutrient density in Vanaraja layers did not sub-
stantially alter several egg-quality characteristics, although production
performance and body weight were affected. Similarly, supplementa-
tion of limiting amino acids such as methionine and lysine in low-pro-
tein diets has been investigated in Vanaraja laying hens, demonstrat-
ing the importance of amino-acid balance in maintaining productive
performance and egg characteristics (Mohapatra et al., 2018) [17],
Dietary supplementation with specific nutrients or feed additives may
also influence the productive characteristics of Kadaknath hens.
Biswas et al. (2010) 18] reported that vitamin E supplementation in-
fluenced production performance and egg-quality traits in Indian na-
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tive Kadaknath hens. Kaswan (2018) [ evaluated garlic (Allium
sativum) powder supplementation in Kadaknath layers, further
demonstrating the potential role of dietary feed additives in improving
productive efficiency. These studies indicate that both nutrient density
and specific dietary supplements can influence the physiological and
productive responses of indigenous laying hens.

In recent years, the nutritional and commercial importance of
Kadaknath has increased because of its unique meat quality, distinc-
tive appearance, adaptability and consumer perception regarding its
nutritional value. Haunshi er al. (2021) [°] emphasized the unique
characteristics and increasing popularity of Kadaknath as a native
chicken breed of India, while Haunshi et al. (2022) [*] documented its
distinctive carcass characteristics, meat quality and nutritional com-
position. These attributes have contributed to increasing demand for
Kadaknath birds and their products. However, despite its economic
importance, information concerning the precise nutrient requirements
of Kadaknath hens during different stages of the laying cycle, particu-
larly during the late laying phase, remains comparatively limited.
Nutrient recommendations developed for commercial layer strains
may not necessarily be directly applicable to indigenous breeds be-
cause of differences in body size, growth pattern, production poten-
tial, genetic background and physiological characteristics.

The present study was therefore undertaken to evaluate the effect of
dietary nutrient levels on production performance, egg-quality charac-
teristics and economic efficiency of Kadaknath hens during the late
laying phase, with the objective of identifying an appropriate dietary
regimen for maintaining productive performance and egg quality in
this valuable indigenous breed.

Materials and Methods

Experimental design, management and feeding

A biological experiment was conducted on Kadaknath layer birds (n =
96) for period of 22 weeks which were randomly assigned into four
groups (A to D) in such a way that each treatment have 24 birds. Each
treatment group was divided into three replicates of 8 birds each. The
allocation of birds in each treatment was based on egg production at
the start of the experiment. The experiment was conducted for 22
weeks (50t to 727 weeks of age). The experimental layer birds were
reared on deep litter system and all the groups had been provided sim-
ilar environmental and managemental condition throughout experi-
mental period of (50-72) weeks of age. The birds were provided with
4.00 sq. feet space per bird till end of experiment. The standard man-
agement was carried out to optimize egg production performance.
Ample amount of water was given to bird by bell drinker; feed had
been given to birds replicate wise (in group) @100gm/bird/day by
weighing. As per the day length, artificial light was provided to meet
the requirement of 16 hrs of light including day light, egg collected in
evening time daily..

Group 77 received control diet containing CP-16%, ME-2600kcal/kg,
Methionine-0.85%, Lysine-0.31%, Calcium-3, Phosphorus-0.30% as
per data available in the book (Nutrient requirement of poultry) pub-
lished by Indian Council of Agriculture Research, New Delhi. Group
T, was fed with CP-15%, ME-2550kcal/kg, Methionine-0.80%,
Lysine-0.28%, Calcium-3%, Phosphorus-0.30%. Group 73 was fed
with CP-17%, ME-2650 kcal/kg, Methionine-0.90%, Lysine-0.35%,
Calcium-3.25%, Phosphorus-0.35% and group 74 was fed with CP-
18%, ME-2700 kcal/kg, Methionine-0.95%, Lysine-0.40%, Calcium-
3.50%, Phosphorus-0.40%. Egg quality traits were studied every 14
days interval.

Table 1. Different dietary treatments of experimental groups

Treatment Details of dietary treatments No. of replicates  No. of layers No. of layers
groups /treatment /replicate /treatment
A Control- Layer fed on diet containing CP-16%, ME- 2600kcal/kg, 03 8 24

Methionine-0.85%, Lysine-0.31% Calcium-3, Phosphorus-0.30%
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Table 1. Different dietary treatments of experimental groups

0.35%

0.40%

Total number of birds

Layer fed on diet containing CP-15%, ME-2550 kcal/kg,

Methionine-0.80%, Lysine- 0.28%, Calcium-3%, Phosphorus-0.30% :
Birds fed on diet containing CP-17% , ME-2650 kcal/kg,

Methionine-0.90%, Lysine-0.35%, Calcium-3.25%, Phosphorus-

Birds fed on diet containing CP-18% , ME-2700 kcal/kg,
Methionine-0.95%, Lysine-0.40%, Calcium-3.50%,Phosphorus-

03 24

03 24 S

03 24

96

The effect of dietary nutrient levels on egg quality traits, including
shape index, albumen index, yolk index, Haugh unit, shell thickness,
shell weight, albumen weight and yolk weight of Kadaknath layers
during different phases of the late laying period is presented in Tables
3t0 6.

During 50-53 weeks of age, dietary nutrient levels did not signifi-
cantly (P > 0.05) influence shape index, albumen index, yolk index,
Haugh unit, shell weight, albumen weight or yolk weight. However,
shell thickness differed significantly (P < 0.05) among dietary treat-
ments. The highest shell thickness was recorded in 7> (0.44 mm), fol-
lowed by T4 (0.39 mm), 7} (0.37 mm) and 75 (0.35 mm). The higher
shell thickness observed in 75 may indicate a favourable response of
calcium and phosphorus utilization or mineral deposition under this
particular nutrient combination.

During 5457 weeks of age, none of the measured egg quality param-
eters differed significantly (P > 0.05) among dietary treatments ex-
cept yolk weight. Yolk weight was significantly (P < 0.05) higher in
T, (18.31 g), whereas the lowest value was recorded in 77 (16.16 g).
The increased yolk weight in 7) may be associated with improved nu-
trient availability for yolk precursor synthesis and deposition.

Table 2. Feed ingredients and nutrient composition for experimental birds

However, the absence of significant differences in the other egg qual-
ity traits indicates that dietary nutrient variation had limited influence
on overall egg quality during this phase.

During 58-61 weeks of age, albumen weight was significantly (P <
0.01) influenced by dietary treatment. The highest albumen weight
was recorded in 74 (32.45 g), followed by 75 (29.48 g), T3 (27.51 g)
and 7 (25.53 g). Despite this difference in albumen weight, shape in-
dex, albumen index, yolk index, Haugh unit, shell thickness, shell
weight and yolk weight remained statistically similar (P > 0.05)
among treatments.

No significant (P > 0.05) differences were observed among dietary
treatments for any of the studied egg quality parameters during 62—65
and 66—69 weeks of age. Similarly, during 70-72 weeks of age, most
egg quality parameters remained unaffected by dietary nutrient levels.
However, Haugh unit score differed significantly (P < 0.05), with
higher values in 7, (87.85) and 73 (86.93) compared with T (73.65)
and T4 (81.09). The higher Haugh unit values in 7, and 73 indicate
better albumen quality and internal egg freshness during the final
phase of the laying period.
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Feed Ingredient Treatments g

A B C D s

Maize 56.38 52.42 57.87 55.38 ;

Soyabean Meal 19.80 18.50 24.00 28.10 g

DORB 14.50 14.68 8.00 4.50 ]
Shell Grit 5.30 11.5 5.80 6.30
Vegetable oil - 1.5 - 1.10
Dicalcium Phosphate 0.50 0.35 0.80 1.10
Limestone Powder(LSP) 2.50 - 2.50 2.50
Salt (NaCl) 0.28 0.35 0.28 0.28
Trace mineral mixture 0.10 0.12 0.10 0.10
Vitamin Premix 0.05 0.05 0.05 0.05
pL- Methionine 0.05 0.10 0.07 0.10
L-Lysine 0.08 0.01 0.07 0.03
Choline chloride, 60% 0.10 0.05 0.10 0.10
Toxin binder 0.10 0.10 0.10 0.10
Phytase 0.01 0.01 0.01 0.01

Liver Tonic 0.05 0.05 0.05 0.05

Sodium bicarbonate 0.10 0.15 0.10 0.10 é

Acidifier 0.10 0.02 0.10 0.10 ?

0.02 £

Calculated nutrient composition %

ME Kcal/Kg 2600 2550 2650 2700 ;

50
Crude Protein (%) 16.00 15.00 17.00 18.00
Lysine (%) 0.85 0.80 0.90 0.95

Methionine (%) 0.31 0.28 0.35 0.40 g

245

(continued on next page)



International Journal of Advanced Biochemistry Research

https://www.biochemjournal.com

Feed Ingredient Treatments
Calcium (%) 3.00 3.00 3.25 3.50
Available phosphorous 0.30 0.30 0.35 0.40

When the entire experimental period of 50-72 weeks was considered,
dietary nutrient levels did not significantly (P > 0.05) influence any of
the evaluated egg quality traits. Thus, although significant treatment
effects were observed for individual traits during particular age inter-
vals, these responses were not sufficiently consistent across the com-
plete late laying period to produce an overall significant dietary
effect.

The present findings are in agreement with earlier observations indi-
cating that several egg-quality traits of indigenous chickens may re-
main relatively stable across moderate variations in dietary nutrient
supply. Mandal ez al. (2013) [13] reported that dietary energy and pro-
tein levels did not significantly influence several egg-quality parame-
ters in Kadaknath layers, including shape index, albumen index, yolk
index, Haugh unit, shell weight and shell thickness. Similarly, Panda
(2021) [16] observed that reducing dietary nutrient density in Vanaraja
layers did not significantly affect several major egg-quality character-
istics, although production performance and body weight were influ-
enced. These findings suggest that laying hens may maintain rela-
tively stable egg quality over a moderate range of nutrient concentra-
tions through physiological regulation of nutrient partitioning towards
egg formation.

The present observations are also supported by studies describing the
characteristic egg-quality attributes of Kadaknath. Haunshi et al.
(2022) [#] reported characteristic external and internal quality parame-
ters in Kadaknath eggs, including a mean egg weight of 40.59 g, shell
thickness of 0.34 mm, shape index of 74.02%, albumen index of
8.52% and yolk index of 36.66%. Dinesh et al. (2024) [20] reported an
average egg weight of 43.87 g, shape index of 76.20% and shell
thickness of 0.34 mm in Kadaknath hens evaluated under the western
Himalayan production environment. Similarly, Usman et al. (2014)
(2] while evaluating Lakha Aseel chickens at different ages, reported
that egg weight increased with advancing age, whereas egg produc-
tion and egg mass declined. They also observed significant age-re-
lated changes in egg geometry and Haugh unit, while yolk index and
shell thickness remained relatively unaffected. The shell thickness ob-
served in the present study (0.35-0.44 mm across treatments and ex-
perimental phases) was therefore within the range reported for
Kadaknath eggs under different production environments. Differences
observed between studies may be associated with variations in age,
genetic background, environmental conditions, housing, management
and dietary composition. Environmental conditions may also contrib-
ute to variation in egg-quality characteristics. SenthilMurugan (2017)
[22] who evaluated Kadaknath and other chicken varieties under the
hilly conditions of Wayanad, Kerala, reported significant differences
among varieties in egg weight, shape index, surface area, yolk charac-
teristics and albumen height, indicating that genetic background and
environmental adaptation may contribute to variation in egg-quality
traits.

Further, Rathi er al. (2025) [23] reported mean values for shape index,
albumen index, yolk index, shell weight and Haugh unit of 74.42%,
0.06%, 0.44%, 3.69 g and 72.47, respectively, in Kadaknath eggs. The
authors also reported moderate to high heritability estimates for sev-
eral egg-quality traits, indicating that genetic factors may contribute
substantially to variation in egg quality. The relatively small response
of most egg-quality parameters to dietary nutrient levels in the present
study may therefore partly reflect the inherent genetic characteristics
of the breed.

The present findings are also consistent with observations from other
indigenous chicken populations. Haunshi et al. (2012) [21 demon-
strated breed-associated variation in egg production persistence, egg
quality and biochemical traits among native chicken breeds. Kumar et
al. (2022) B! similarly reported differences in egg-quality and bio-
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chemical characteristics between Aseel and Kadaknath maintained
under backyard production systems. Rehman et al. (2017) [24] re-
ported variation in egg morphometry and quality traits of Aseel hens
under different rearing systems, emphasizing the contribution of both
genetic and management factors to egg characteristics. Senthilmurgan
(2017) [22] also evaluated egg-quality traits of chickens maintained
under hilly environmental conditions, demonstrating the relevance of
environmental and management conditions in determining egg char-
acteristics. Rehman ez al. (2017) [24] evaluated four varieties of Aseel
hens under free-range, semi-intensive and confinement rearing sys-
tems and reported that rearing system did not significantly affect most
egg-quality traits, including eggshell thickness, Haugh unit and yolk
index. However, significant differences among Aseel varieties were
observed for several egg morphometric traits, indicating that genetic
background may contribute substantially to variation in egg character-
istics. These findings support the present observation that several egg-
quality traits of Kadaknath remained relatively stable despite varia-
tion in dietary nutrient levels.

The isolated significant increase in shell thickness in 75 during 50-53
weeks, yolk weight in 7, during 54-57 weeks, albumen weight in Ty
during 58—61 weeks and Haugh unit in 75 and 73 during 70-72 weeks
indicates that certain nutrient combinations may influence specific
components of egg quality at particular stages of lay. Nevertheless,
these effects were phase-specific rather than persistent throughout the
experimental period. The observations are broadly consistent with the
concept that egg-quality traits are influenced by a combination of ge-
netic background, age, nutritional status and environmental conditions
rather than by dietary nutrient concentration alone. The influence of
rearing environment on egg characteristics has also been demon-
strated in indigenous chickens evaluated under backyard, intensive
and region-specific production systems (Pathak ez al., 2018; Kumar et
al., 2022; Dinesh et al., 2024) [12, 3, 20],

The findings from the present study should also be considered in rela-
tion to the broader nutritional literature on indigenous laying hens.
Studies in Aseel, Vanaraja and other native-type chickens have
demonstrated that alterations in dietary nutrient density or amino-acid
supply can affect production performance without necessarily produc-
ing proportional changes in all egg-quality parameters (Haunshi et al.,
2015; Mohapatra ef al., 2018; Panda, 2021) 114 17. 16]_Similarly, the
work of Biswas et al. (2010) [18] indicates that targeted supplementa-
tion with antioxidants such as vitamin E may influence production
and egg-quality responses in Kadaknath. Therefore, nutritional strate-
gies for indigenous chickens should consider not only nutrient con-
centration but also nutrient balance, age, production stage and the
physiological characteristics of the breed.

Overall, the present findings demonstrate that variation in dietary nu-
trient levels within the tested range did not significantly alter the ma-
jor external and internal egg-quality characteristics of Kadaknath hens
during 50-72 weeks of age. The breed appeared capable of maintain-
ing relatively stable egg quality during the late laying phase. The re-
sults are consistent with previous observations that several egg-qual-
ity characteristics of Kadaknath and other indigenous chickens exhibit
relatively limited responses to moderate changes in dietary nutrient
concentration (Mandal et al., 2013; Panda, 2021) (13, 16] Therefore,
dietary manipulation within the tested nutrient range may have greater
relevance for production performance and economic efficiency than
for modifying the basic egg-quality characteristics of Kadaknath hens.
The findings further reinforce the importance of developing breed-
specific nutritional strategies for indigenous chickens rather than di-
rectly adopting nutrient recommendations established for high-pro-
ducing commercial layer strains.
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Table 4 Effect on egg quality traits in Kadaknath layers (54-57t" wk)

Treatment Shape Albumin Yolk Haugh  Shell thickness Shell Albumin Yolk Yolk i
index index index Unit (mm) weight (g) weight weight cholesterol 3
(%) ® ® (mg/g of 5
yolk) 5
T1-Control 75.12 0.62 0.33 72.19 0.36 4.54 26.59 16.16° 16.33 >
+1.27 +0.02 +0.00 +0.95 +0.00 +0.09 +0.87 +0.51 +0.73
T 75.13 0.57 0.30 71.57 0.37 4.60 26.36 18.312 14.50
+1.01 +0.05 +0.01 +3.59 +0.02 +0.13 +0.63 +0.50 +0.29
T3 76.03 0.63 0.35 71.95 0.34 4.19 29.22 16.45b¢ 15.00
+0.71 +0.01 +0.02 +0.44 +0.01 +0.20 +2.30 +0.32 +0.00
Ty 74.40 0.60 0.33 68.71 0.40 4.73 29.37 18.002b 14.83 B
£1.12 +0.01 £0.00  +0.82 +0.04 +0.30 +1.23 +0.63 +0.17 E
SEM 0.48 0.01 0.01 0.92 0.01 0.10 0.74 0.35 0.21 1
P NS NS NS NS NS NS NS P <0.05 NS i
NS-Non-significant Sz
Table 5 Effect on egg quality traits in Kadaknath layers (58-61% wk) %
Treatment Shape in- Albumin Yolk Haugh Shell thick- Shell Albumin Yolk Yolk i
dex (%) index index Unit ness (mm)  weight (g) weight weight cholesterol z
® ® (mg/g of
yolk)
T1-Control 75.06 0.71 0.26 76.07 0.34 4.49 25.53¢ 16.85 15.33
+1.22 +0.04 +0.01 +2.41 +0.02 +0.10 +0.87 +0.19 +0.44 2
p) 73.80 0.80 0.26 78.22 0.36 4.47 29.482b 16.23 14.67 2
+0.14 +0.03 +0.01 +1.18 +0.00 +0.00 +0.06 +0.55 +0.17 —;
T3 72.79 0.78 0.27 81.08 0.34 4.30 27.51b¢ 15.48 14.17 £
+0.73 +0.04 +0.01 +2.35 +0.02 +0.09 +0.41 +0.36 +0.33 3
Ty 75.03 0.81 0.28 76.93 0.36 4.34 32.452 16.23 14.50 :
+0.44 +0.05 +0.01 +3.61 +0.03 +0.23 +1.66 +0.30 +0.00 Z
SEM 0.43 0.02 0.01 1.22 0.01 0.06 0.87 0.22 0.14 E
P NS NS NS NS NS NS P<0.01 NS NS 2
NS-Non-significant j
Table 6 Effect on egg quality traits in Kadaknath layers (62-65t™" wk) 2
Treatment Shape in-  Albumin Yolk Haugh Shell thick- Shell Albumin  Yolk weight Yolk 5
dex (%) index index Unit ness (mm) weight weight ) Cholesterol
(@ (2 (mg/g of yolk)
T1-Control 73.60 0.88 0.29 82.40 0.39 3.95 23.48 16.17 15.50
+1.93 +0.08 +0.01 +3.13 +0.01 +0.22 +0.58 +1.07 +0.29
T 77.35 0.83 0.29 83.04 0.39 3.97 24.20 15.87 14.83
+5.02 +0.04 +0.01 +1.59 +0.01 +0.03 +0.61 +0.78 +0.88
T3 73.17 0.69 0.28 73.58 0.39 428 25.42 16.68 15.50
+1.62 +0.03 +0.01 +1.14 +0.01 +0.06 +1.81 +0.98 +0.76
Ty 73.82 0.84 0.25 79.80 0.36 3.76 23.68 15.73 15.17
+1.57 +0.07 +0.03 +3.04 +0.01 +0.24 +0.67 +0.46 +0.88
SEM 1.34 0.03 0.01 1.52 0.01 0.09 0.50 0.38 0.33
P NS NS NS NS NS NS NS NS NS
NS-Non-significant ;
Table 7 Effect on egg quality traits in Kadaknath layers (66-69t" wk) i
Treatment Shape Albumin Yolk Haugh Shell thick- Shell Albumin Yolk Yolk
index index index Unit ness (mm)  weight (g) weight weight Cholesterol
(%) ® ® (mg/g of yolK)
T1-Control 75.66 0.78 0.27 79.10 0.38 422 26.51 15.06 16.50
+0.37 +0.06 +0.00 +2.82 +0.03 +0.12 +0.81 +0.83 +0.29
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Table 7 Effect on egg quality traits in Kadaknath layers (66-69t" wk)

T, 76.19 0.81 0.27 81.64 0.42 4.54 26.32 15.55 15.50 B
+1.40 +0.08 +0.01 +3.08 +0.00 +0.06 +1.59 +0.76 +0.76 §
T3 75.14 0.67 0.28 75.50 0.38 4.39 24.73 15.89 15.83 f
+1.79 +0.04 +0.01 +2.39 +0.01 +0.20 +1.07 +0.53 +0.60 %
Ty 77.96 0.88 0.25 83.33 0.38 4.21 26.43 14.99 16.00 o
+3.23 +0.02 +0.01 +0.21 +0.01 +0.28 +1.60 +0.88 +0.76
SEM 0.90 0.03 0.00 1.36 0.01 0.09 0.60 0.34 0.33
P NS NS NS NS NS NS NS NS NS
NS-Non-significant
Table 8 Effect on egg quality traits in Kadaknath layers (70-72"4 wk)
Treatment Shape index Albumin Yolk Haugh Shell thick- Shell Albumin  Yolk weight Yolk
(%) index index Unit ness (mm)  weight (g)  weight (g) (2) Cholesterol
(mg/g ofyolk) J
T1-Control 73.11 0.65 0.25 73.65P 0.37 4.66 28.51 16.21 16.33 S
+0.45 +0.04 +0.02 +2.46 +0.01 +0.24 +0.53 +1.09 +0.44 :
T, 74.25 0.94 0.24 87.85% 0.38 4.46 27.02 15.33 15.50 3
+1.47 +0.11 +0.01 +3.20 +0.01 +0.06 +1.69 +1.28 +0.00 Z
T3 75.81 0.96 0.24 86.932 0.38 4.53 27.53 16.11 16.17 5
+0.12 +0.09 +0.00 +2.03 +0.03 +0.36 +0.68 +0.86 +0.44
Ty 74.65 0.77 0.26 81.092b 0.40 4.19 26.78 17.57 14.83
+2.06 +0.04 +0.01 +2.61 +0.04 +0.09 +1.38 +0.83 +0.73
SEM 0.62 0.05 0.01 2.04 0.01 0.11 0.54 0.50 0.23 z
P NS NS NS P<0.05 NS NS NS NS NS i
NS-Non-significant g
Table 9 Effect on egg quality traits in Kadaknath layers (50-72"4 wk) 5
Treatment Shape in- Albumin Yolkindex Haugh Shell thick- Shell Albumin Yolk Yolk é_
dex (%) index Unit ness (mm)  weight (g) weight weight cholesterol %
(® ® (mg/g of yolk) S
T1-Control 74.46 0.72 0.26 76.37 0.37 4.46 26.64 16.13 15.64 5:
+0.29 +0.03 +0.01 +1.34 +0.01 +0.09 +0.24 +0.22 +1.17 %
T, 75.51 0.80 0.25 79.66 0.39 4.51 26.91 16.26 14.19 g
+1.41 +0.04 +0.00 +1.55 +0.00 +0.04 +0.89 +0.59 +0.78 é
T3 74.77 0.74 0.27 77.56 0.36 4.42 26.94 16.25 15.42
+0.56 +0.01 +0.00 +0.63 +0.01 +0.12 +0.25 +0.18 +1.46
Ty 75.31 0.78 0.26 77.47 0.38 4.35 27.74 16.61 15.86
+0.56 +0.03 +0.00 +1.11 +0.01 +0.10 +0.20 +0.35 +0.98
SEM 0.37 0.02 0.00 0.63 0.00 0.04 0.24 0.17 0.50
P NS NS NS NS NS NS NS NS NS
NS-Non-significant
Kumar M, Dahiya SP, Ratwan P, Sheoran N, Kumar S, Kumar N.
Conclusion Assessment of egg quality and biochemical parameters of Aseel

From the results, it is observed that all the treatment groups in terms
of egg quality parameters were non-significantly differ among each
other. Hence it is concluded that the dietary regime given by ICAR
can be effectively utilised for improving the egg quality performance
of Kadaknath hens during late laying phase (50-72 week).

References

1.

Chatnallikar V, Krishnamurthy TN, Indresh HC, Patil VM,
Inamdar B, Yathish HM, Basavarajaiah DM, Goli RC, Kotresh
PC, Sukhija N, Kumar A, Aderao GN, Chishi KG, Mahar K,
Kanaka KK. Introduction to chicken genetic resources of India: A
comprehensive review. Discover Animals. 2025;2:33.

Haunshi S, Pardhi MK, Nirnajan M, Rajkumar U, Shanmugam
M, Chaterjee RN. Comparative evaluation of native breeds of
chicken for persistency of egg production, egg quality and bio-
chemical traits. Indian Journal of Animal Sciences.
2012;83(1):59-62.

248

and Kadaknath indigenous chicken breeds of India under back-
yard poultry farming. Poultry Science. 2022;101(2):101589.

Haunshi S, Devatkal S, Prince LLL, Ullengala R, Ramasamy K,
Chatterjee R. Carcass characteristics, meat quality and nutritional
composition of Kadaknath, a native chicken breed of India.
Foods. 2022;11(22):3603.

Singh VP, Pathak V. Quality characterization of giblets of indige-
nous Indian chicken breeds. International Journal of Current
Microbiology and Applied Sciences. 2017;6:784-797.

Haunshi S, Prince LLL. Kadaknath: A popular native chicken
breed of India with unique black colour characteristics. World's
Poultry Science Journal. 2021;77(2):427-440.

Rao GV, Thomas PC. The breed characteristics of Kadaknath
breed of Indigenous (desi) chicken. Avian Research. 1984;68:55-
57.

de o) £q pauroaos are so

o
Q
e
G
Q

)
a
7
&



International Journal of Advanced Biochemistry Research

10.

11.

12.

13.

14.

15.

16.

17.

Thakur MS, Parmar SNS, Pillai PVA. Studies on growth perfor-
mance in Kadaknath breed of poultry. Journal of Animal
Research. 2006;1(1):21-27.

Rahangdale PB, Sahu B, Dange A. Growth performance of
Kadaknath poultry breed in intensive and backyard rearing.
Contemporary Research in India. 2017;7(3):354-359.

Ezhilvalavan S, Omprakash AV, Bharatidhasan A. Production per-
formance of kadaknath in an organized poultry farm.
International Journal of Applied and Pure Science and
Agriculture. 2016;2(11):126.

Parmar SNS, Thakur MS, Tomar SS, Pillai PVA. Evaluation of
egg quality traits in indigenous Kadaknath breed of poultry.
Livestock Research for rural development. 2006;18(9):134-139.

Pathak SS, Tamuli U, Khargharia S, Bordoloi G, Khuman LS,
Chabukdahara P, Gogoi A, Rajbongshi P, Saikia K, Boruah K.
Comparative evaluation of egg quality parameters of Kadaknath
and Vanaraja chicken in intensive farming system. The Indian
Journal of Veterinary Sciences & Biotechnology. 2018;14(2):49-
51.

Mandal AB, Elangovan AV, Deo C, Singh DP. Optimizing energy,
protein and amino acid needs in diet of Kadaknath layers. Indian
Journal of Poultry Science. 2013;48(3):303-305.

Haunshi S, Panda AK, Padhi MK, Bhanja SK. Effects of varying
nutrient densities on the production performance of Aseel layers.
Animal Nutrition and Feed Technology. 2015;15:51-58.

Hussein MAA, Kout EM, Mostafa E, Gad El-Hak MK, Abbas
AM. Optimal metabolizable energy and crude protein levels for
Sinai laying hens. Egyptian Poultry Science Journal.
2010;30:1073-1095.

Panda AK. Effect of low nutrient density diets on performance of
Vanaraja laying hens in intensive system of production. Indian
Journal of Animal Nutrition. 2021;37(4).

Mohapatra S, Babu LK, Panigrahi B, Karna DK, Samal P, Panda
AK. Effect of methionine and lysine supplementation to low pro-
tein diet and its influence on production performance, egg quality
and egg composition of Vanaraja laying hens. The Pharma
Innovation Journal. 2018;7(6):229-233.

249

18.

19.

20.

21.

22.

23.

24.

25.

https://www.biochemjournal.com

Biswas A, Mohan J, Sastry KVH. Effect of vitamin E on produc-
tion performance and egg quality traits in Indian native
Kadaknath hen. Asian-Australian Journal of Animal Sciences.
2010;23(3):396-400.

Kaswan B. Effect of supplementation of garlic (4//ium Sativum)
powder on performance of Kadakanth layer. Rajasthan University
of Veterinary and Animal Sciences, Bikaner, Thesis, Krishikosh.
2018.

Dinesh K, Sankhyan V, Thakur D, Katoch S, Kumar S, Bhardwaj
N. Evaluation of Native and Kadaknath chicken for production
performance, egg quality traits and farmers acceptability in
Western Himalayan region of India. Indian Journal of Animal
Sciences. 2024;94(1):60-66.

Usman M, Bashir A, Akram M, Zahoor I, Mahmud A. Effect of
Age on production performance, egg geometry and quality traits
of lakha variety of Aseel chicken in Pakistan. Journal of Basic &
Applied Sciences. 2014;10:384-386.

Senthilmurgan S. Comparative evaluation of egg quality traits of
chicken housed in hilly region of wayanad, Kerala. Shanlax
International Journal of Veterinary Science. 2017;4(4):2321-6387.

Rathi P, Dalal DS, Patil CS. Least square means and heritability
estimates of egg quality traits in Aseel and Kadaknath chicken.
Journal of Livestock Biodiversity. 2025;13(1).

Rehman MS, Mahmud A, Mehmood S, Pasha TN, Hussain J,
Khan MT. Comparative evaluation of egg morphometry and qual-
ity in Aseel hens under different rearing systems. Journal of
Applied Poultry Research. 2017;60:1-9.

Gupta CS, Arya AK, Patel R, Ghosh AK, Palod J. Evaluation of
egg quality of crossbred chickens reared under backyard farming

in Tarai areas of Uttaranchal. Indian Journal of Animal Research.
2007;41(3):216-219.

How to cite this article: Ranvir AB, Kadam MM, Bhaisare DB,
Fuke AR, Dakore SV. Study on egg quality traits of Kadaknath
hens. International Journal of Advanced Biochemistry Research.
2026;10(10):243-249. doi: https://www.doi.org/10.33545/261746
93.2026.v10.i110d.10353

AsULDIT suowwo)) aAnear) a[qeorjdde ayy Aq pauIdA0S a1k s2[O1LIE () (oSN JO SA[NI 10§ (WO [RUINO(WAYI0Iq MMM //:Sd)IY) SUOHIPUOD) PUE SWLA], A} 33S “[9707/01/80] UO Yo18asay ANSIWAYI0IE PIOUBAPY JO [BUINO[ [EUOHRWINU] AQ £SE0T POTT0TA'9Z0T S69YL19T/SHSEE 01/810 10p mmar//:sdny woxy papeojumod “(01)01 ‘970T ‘LOLYLI9T


https://www.doi.org/10.33545/26174693.2026.v10.i10d.10353
https://www.doi.org/10.33545/26174693.2026.v10.i10d.10353

