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ABSTRACT 

	Aims:
This study aimed to evaluate and compare the external and internal egg quality traits of three Indian indigenous chicken breeds—Siruvidai, Nicobari, and TANUVAS Aseel—at 40 weeks of age. The objective was to identify breed-specific variations that can aid in the selection and conservation of native poultry germplasm.
Study Design:
A completely randomized design was adopted to assess breed-wise differences in egg quality parameters.
Place and Duration of Study:
The research was conducted at the Poultry Research Station, Tamil Nadu Veterinary and Animal Sciences University (TANUVAS), Madhavaram Milk Colony, Chennai, 
Methodology:
A total of 300 freshly laid eggs (100 per breed) were collected from healthy hens maintained under uniform management. External traits such as egg weight, length, width, shape index, surface area, and specific gravity were recorded. Internal traits including albumen height, yolk height, albumen and yolk weights, Haugh unit, yolk color, shell thickness, and shell weight were measured using standard laboratory procedures. Data were analyzed using one-way ANOVA, and differences among breeds were determined at P < 0.01.
Results:
Highly significant (P < 0.01) breed differences were found for most traits. TANUVAS Aseel produced the heaviest eggs (52.93 ± 0.13 g) with the largest surface area (65.45 ± 0.11 cm²), highest albumen (30.83 ± 0.12 g) and yolk weights (16.60 ± 0.06 g), and superior internal quality indicated by a higher Haugh unit (76.81 ± 0.06). Siruvidai eggs showed maximum shell thickness (0.34 ± 0.002 mm), reflecting better shell strength. Nicobari eggs had the highest shape index (76.73 ± 0.32) and intermediate values for other traits.
Conclusion:
Distinct breed-specific variations exist in the egg quality characteristics of Indian indigenous chickens. These findings provide valuable baseline data for breeding, genetic improvement, and conservation programs aimed at enhancing productivity and maintaining the genetic diversity of native chicken breeds.
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1. INTRODUCTION 
Eggs are globally recognized as an affordable, nutrient-dense food providing high-quality protein along with essential amino acids, fatty acids, vitamins, and minerals, making them an indispensable component of human nutrition (Brugalli et al., 1998). The quality of an egg—a major determinant of consumer acceptance and marketability—has been classically defined by Stadelman (1977) as the combination of characteristics that affect its acceptability to consumers. Egg quality comprises both external traits (such as egg weight, shape, size, and shell characteristics) and internal traits (including albumen consistency, yolk composition, and freshness) (Haugh, 1937). These parameters not only govern consumer preference and pricing in the market but also have biological significance, influencing hatchability, embryonic mortality, viability influencing hatchability, embryonic mortality, viability, and overall breeding performance.
Globally, commercial layer strains have been intensively selected for high productivity, larger egg size, and uniformity, often at the cost of genetic diversity and adaptability. In contrast, indigenous chicken breeds continue to play a vital role in rural and backyard poultry systems due to their superior adaptability to harsh environments, natural disease resistance, and efficient utilization of low-cost feed resources (Kpomasse et al., 2023). These native breeds frequently produce eggs with distinctive shell colour, composition, and sensory attributes, appealing to niche consumers seeking organic or traditional products and thereby commanding higher market value.  
In India, remarkable genetic diversity exists among indigenous chicken breeds adapted to diverse agro-climatic conditions. The Siruvidai breed, predominantly reared in Tamil Nadu, is a hardy dual-purpose bird recognized for its adaptability and smaller egg size (Vasanthi et al., 2022). The Nicobari chicken, native to the Andaman and Nicobar Islands, exhibits excellent adaptation to humid tropical island ecosystems and moderate egg production potential (Chatterji and Yadav, 2008). The TANUVAS Aseel, a selectively maintained ecotype by the Tamil Nadu Veterinary and Animal Sciences University (TANUVAS), is distinguished by its larger body size and heavier eggs (Chitra et al., 2021; Vinothraj et al., 2020). Despite their socio-economic and ecological significance, systematic comparative evaluations of egg quality traits across these indigenous breeds under standardized conditions remain scarce. 
The problem lies in the limited scientific data on how genotype influences egg quality parameters in Indian native chickens. Variations in albumen index, yolk index, shell thickness, and Haugh unit are largely genotype-dependent and can serve as valuable selection criteria for breeding and conservation programs (Chen et al., 2023; Smith et al., 2021). A lack of comprehensive baseline information constrains efforts to improve productivity, maintain genetic integrity, and enhance the commercial potential of these breeds.
The present study was therefore designed to provide a comprehensive comparative assessment of external and internal egg quality attributes among Siruvidai, Nicobari, and TANUVAS Aseel chickens reared under uniform management conditions at 40 weeks of age. The findings are expected to deliver scientifically validated baseline data useful for genetic improvement programs, breed characterization, and conservation programs. Moreover, this work underscores the importance of preserving indigenous poultry germplasm in advancing sustainable rural livelihoods and fostering climate-resilient poultry production systems in India.
2. MATERIALS AND methodS 
[bookmark: _Hlk212570309]2.1 Experimental Birds and Management
A total of 300 eggs were collected from three indigenous chicken breeds—Siruvidai, Nicobari, and TANUVAS Aseel—maintained at the Poultry Research Station, Tamil Nadu Veterinary and Animal Sciences University (TANUVAS), Madhavaram Milk Colony, Chennai. Each breed contributed 100 eggs obtained from hens of uniform age (40 weeks) maintained under an intensive system of management. The birds were fed a balanced layer diet formulated as per the recommendations of the Indian Council of Agricultural Research (ICAR, 2013). Feed and clean drinking water were supplied ad libitum. Standard management practices, including vaccination, biosecurity, and health monitoring, were followed throughout the laying period to ensure uniform conditions across all breeds. Eggs were collected daily and only freshly laid eggs without visible cracks or deformities were used for evaluation to maintain uniformity and reliability of results. 
2.2 External Egg Quality Assessment
Individual egg weight (g) was measured using a precision digital weighing balance with an accuracy of 0.01 g. Egg length and width (mm) were measured using a vernier caliper to the accuracy of 0.1 mm and the shape index (SI) was calculated using the formula given by Amer (1959) 
Shape Index = (Egg Width (mm) / Egg Length (mm)) × 100. 
The eggs were subjected to visual examination to record their shell color and classified into four categories viz., cream, light brown, medium brown or dark brown., and expressed as a percentage.
The specific gravity of the egg was calculated by measuring the egg weight and then weighing the egg in water to find the weight loss in water. (Stadelman and Cotterill, 1995). The specific gravity of each egg was determined using the formula: 
Specific Gravity = (Egg Weight (g) / Egg Volume (cm3)) × 100.
Egg surface area (cm²) was estimated using the equation: 
Surface Area = 12.6 × ((Length + Width)/4, where 12.6 is a constant. 
2.3 Internal Egg Quality Assessment
After taking the external measurements of the egg, the eggs were broken carefully, and the contents were dribbled onto a leveled glass plate to measure internal quality parameters. The measurements recorded include albumen width and height, yolk diameter and height, yolk weight, shell weight yolk colour and shell thickness.
The greatest length and broadest width of the thick albumen and the yolk diameter were measured using Vernier calipers and the height of the thick albumen and yolk height were measured using Ames tripod stand micrometer. 
The yolk was then weighed using a digital weighing balance to the accuracy of 0.01g by carefully separating it from the albumen. The yolk was collected separately and rolled on a paper towel to remove extra egg white and the chalaza. When the chalaza was not removed by this process, a razor was used to remove it from the yolk. and placed in a petri dish for weighing. After each weighing the petri dish was washed in clean water and wiped dry before next weighing. 
The shell weight was recorded individually after washing the shell to remove any residual albumen and dried at room temperature for three days (Shawket, 1990). The albumen weight was calculated by subtracting the yolk and shell weights from the total egg weight. 
The albumen index (AI), yolk index (YI), and Haugh unit (HU) were computed using the following standard equations (Haugh, 1937): 
Albumen Index = Albumen Height (mm) / Albumen Width (mm); 
Yolk Index = (Yolk Height (mm) / Yolk Diameter (mm)) and  
Haugh Unit (HU) = 100 log (H + 7.57 - 1.7 W^0.37), where H = albumen height (mm) and W = egg weight (g). 
Yolk colour was evaluated using the Roche Yolk Colour Fan, and mean scores were expressed numerically. 
The dried shell membranes were carefully removed before shell thickness measurement using a micrometer screw gauge with 0.001 mm accuracy at three locations—broad end, narrow end, and equatorial region and the average of the three readings was calculated to determine the eggshell thickness (Shawket, 1990). 
2.4 Statistical Analysis
All recorded data were subjected to statistical analysis following the procedures described by Snedecor and Cochran (1989). A one-way analysis of variance (ANOVA) was performed considering breed as the main effect. Differences among means were compared using Duncan’s Multiple Range Test (DMRT), and significance was declared at P < 0.01. All analyses were carried out using SPSS software version 25.0 (IBM Corp., Armonk, NY, USA).
3. results and discussion
3.1 External Egg Quality Traits 
3.1.1 Egg weight 
The mean egg weight (g) of Siruvidai, Nicobari and TANUVAS Aseel presented in Table 1 shows that the mean egg weight of TANUVAS Aseel (52.93 ± 0.13) was significantly (P < 0.01) higher than that of Nicobari (45.75 ± 0.12) and Siruvidai (40.78 ± 0.25) chickens. The egg weight of TANUVAS Aseel in the present study was higher than the values reported previously by Haunshi et al. (2011) (49.28 g), Jha and Prasad (2013) (42.38 g), Rajkumar et al. (2014) (38.80 g), and Dalal et al. (2019) (47.23 g) for Aseel chickens at the same age. Conversely, the egg weights of Nicobari chickens were lower than those reported by Vijh et al. (2006) (52.01 g) and Chatterjee et al. (2007) (50.58 g). The mean egg weight of Siruvidai chickens in this study (40.78 g) was comparable to earlier findings in other indigenous ecotypes of similar age, such as 40.39 g in the indigenous chickens of Karnataka (Rajkumar, 2013) and 40.10 g in indigenous chickens of Assam (Sheikh et al., 2018). The variations in egg weight across studies may be attributed to genetic strain differences, selection criteria applied in the breeding populations, nutrition and environmental factors Moreover, egg weight is known to be positively correlated with the body weight of the hen (Ayorinde and Toye, 2021; Tyasi et al., 2024); hence, the observed differences in egg weight among the three genetic groups in the present study could largely reflect inherent differences in body weight.
3.1.2 Egg Size and Shape Index 
As presented in Table 1, the mean egg width (mm) and length (mm) of TANUVAS Aseel (39.14 ± 0.13; 53.02 ± 0.19) were significantly (P < 0.01) higher than those of Nicobari (38.85 ± 0.11; 50.70 ± 0.21) and Siruvidai (37.17 ± 0.11; 49.81 ± 0.19) chickens. These findings are consistent with the general trend that larger-bodied birds lay larger eggs. Earlier studies reported slightly lower egg dimensions in Aseel (38.50 mm width; 51.60 mm length) by Kumar et al. (2022) and higher values (42.00 mm; 54.50 mm) by Niranjan et al. (2008), indicating variability among strains and management systems.
The shape index, shown in Table 1, differed significantly (P < 0.01) among breeds, with the highest value observed in Nicobari (76.73 ± 0.32), followed by Siruvidai (74.62 ± 0.14) and TANUVAS Aseel (73.85 ± 0.15). Similar ranges were previously reported in Nicobari (76.00, Sunder et al., 2005), Aseel (74.36, Haunshi et al., 2011; 73.56, Jha and Prasad, 2013) and in indigenous breeds of Assam (74.58, Kalita et al., 2012).
The shape index, which reflects the degree of roundness of eggs, is influenced by genetic makeup, age, and individual variability. The higher shape index in Nicobari suggests a more rounded egg profile, while the lower index values in Siruvidai and TANUVAS Aseel indicate more elongated eggs. Overall, TANUVAS Aseel eggs were significantly heavier, longer, and wider, highlighting clear morphological differences among the indigenous breeds evaluated.   
3.1.3 Egg Specific Gravity
As shown in Table 1, the mean specific gravity of eggs differed significantly (P < 0.01) among the three indigenous breeds, with Siruvidai (1.093 ± 0.01) exhibiting higher values compared to Nicobari (1.089 ± 0.01) and TANUVAS Aseel (1.084 ± 0.01). Similar findings were reported by Haunshi et al. (2011), who observed specific gravity values of 1.010 in Aseel and 1.104 in Kadaknath eggs. Comparable results were also documented in other indigenous breeds, such as Miri (1.102; Haunshi et al., 2009) and Mizo local chicken (1.101; Haunshi and Dobley, 2011). In contrast, lower values were noted in indigenous chickens of Jammu and Kashmir (1.060; Singh et al., 2020) and in Peruvidai chickens of Tamil Nadu (1.060; Vasanthakumar et al., 2023). The observed differences in specific gravity among breeds may be attributed to variations in shell composition, thickness, and mineralization, which are influenced by genotype, nutrition, and management conditions.
3.1.4 Egg Surface Area 
As presented in Table 1, the mean surface area (cm2) of TANUVAS Aseel eggs (65.45 ± 0.11) was significantly (P < 0.01) higher than that of Nicobari (59.05 ± 0.11) and Siruvidai (54.43 ± 0.24) eggs. Comparable studies have reported variable surface area values among indigenous breeds, with lower values observed in Nigerian local chickens (51.78 cm²; Adeyemo et al., 2018) and higher values recorded in Philippine native chickens (69.17 cm²; Rasali et al., 1993) and Sakini chickens (61.22 cm²; Sapkota et al., 2020). 
The observed differences in surface area among breeds may be attributed to genetic variation influencing egg size and shape. Aluntas and Şekeroğlu (2008) noted that surface area tends to decrease with increasing shape index, suggesting that more rounded eggs generally exhibit smaller surface areas compared with elongated ones.
3.1.5 Egg Shell olour
The percentage distribution of eggs based on shell colour intensity among the three indigenous chicken breeds under intensive management is presented in Table 1. Eggshell colour differed significantly (P < 0.01) among genetic groups. In Siruvidai, 39.00% of eggs were light brown, 30.00% cream, 21.00% medium brown, and 10.00% dark brown.  Nicobari eggs exhibited only two shades—light brown (70.00%) and medium brown (30.00%). In contrast, TANUVAS Aseel eggs were predominantly dark brown (48.00%), followed by medium brown (42.00%) and light brown (10.00%). Similar trends have been reported in other native breeds, with brown-shelled eggs predominating in Ghagus (Haunshi et al., 2015) and indigenous chickens of Assam (Kalita et al., 2012). Conversely, lighter or cream-coloured eggs were reported to be predominant in Ankleshwar (Tantia et al., 2006), Aseel (Jha and Prasad, 2013), and indigenous chickens of Jammu and Kashmir (Singh et al., 2020).
Eggshell colour is a qualitative, breed-specific trait determined largely by genotype, while its intensity is influenced by factors such as hen age, pigment deposition, and laying frequency (Krawczyk and Calik, 2018; Huska et al., 2023). Thus, variation in colour intensity among indigenous chickens reflects their distinct genetic makeup and adaptive diversity (Hunton, 2005).
Table 1. External egg quality traits (Mean ± SE) of indigenous chicken breeds at 40 weeks of age
	S. No
	Traits
	Indigenous chicken breeds

	
	
	Siruvidai (100)
	Nicobari (100)
	TANUVAS Aseel (100)
	F value

	
	
	Mean ± SE
	Mean ± SE
	Mean ± SE
	

	1.
	Egg weight (g)
	40.78c ± 0.25
	45.75b ± 0.12
	52.93a ± 0.13
	1180.10**

	2.
	Egg Width (mm)
	37.17a ± 0.11
	38.85b ± 0.11
	39.14c ± 0.13
	83.96**

	3.
	Egg length (mm)
	49.81a ± 0.19
	50.70b ± 0.21
	53.02c ± 0.19
	65.42**

	4.
	Shape index
	74.62b ± 0.14
	76.73a ± 0.32
	73.85b ± 0.15
	49.34**

	5.
	Specific gravity
	[bookmark: _Hlk212622194]1.093a ± 0.01
	1.089a ± 0.01
	[bookmark: _Hlk98803907]1.084b ± 0.01
	8.89**

	[bookmark: _Hlk98804315]6.
	Surface area (cm2)
	54.43c ± 0.24
	59.05b ± 0.11
	65.45a ± 0.11
	1133.71**

	7
	Shell colour (%)
	Cream
	30.00a
	0.00b
	0.00b
	60.00**

	
	
	Light brown
	39.00b
	70.00a
	10.00c
	45.39**

	
	
	Medium brown
	21.00b
	30.00ab
	42.00a
	7.16*

	
	
	Dark brown
	10.00b
	0.00c
	48.00a
	66.34**


Values in parenthesis indicate number of observations; ** Significant (P < 0.01), “Significant (P < 0.05)
abc Means bearing different superscripts within each row differ significantly (P < 0.05)
3.2 Internal egg quality traits 
3.2.1 Haugh unit score  
The Haugh unit (HU) values presented in Table 2 revealed that TANUVAS Aseel eggs (76.81 ± 0.06) had significantly (P < 0.01) higher scores than those of Nicobari (75.08 ± 0.04) and Siruvidai (74.02 ± 0.04) chickens. Comparable Haugh Unit values have been reported in Ghagus (76.79; Vij et al., 2006) and Kadaknath (74.99 ; Haunshi et al., 2011) breeds.  Higher Haugh scores have been observed in indigenous breeds such as Ankleshwar (83.68; Tantia et al., 2006), Peruvidai (86.66; Vasanthakumar et al., 2023), Aseel (82.88; Kumar et al., 2022), and Karnataka native chickens (78.01; Rajkumar, 2013). Conversely, lower values were reported in Miri (69.94; Haunshi et al., 2009), Kalasthi (68.81; Vijh et al., 2005), and Aseel (75.43 ± 0.84; Haunshi et al., 2011; 75.98; Rajkumar et al., 2014) chickens compared to the present study.
The Haugh unit is a widely accepted indicator of internal egg quality, primarily reflecting the freshness and viscosity of the albumen. It is influenced by genetic and environmental factors, including genotype (Krawczyk et al., 2023; Guni et al., 2021), storage temperature, and duration (Williams, 1992). The variations reported across studies may thus be attributed to differences in breed genetics, environmental conditions, and egg storage practices.
3.2.2 Albumen and yolk index  
The albumen index presented in Table 2 differed significantly (P < 0.01) among the three genetic groups, with TANUVAS Aseel recording the highest value (0.095 ± 0.002), followed by Nicobari (0.092 ± 0.004) and Siruvidai (0.089 ± 0.003). A higher albumen index was reported by Prakash et al. (2020) in Aseel Peela × CARI Red (0.117), whereas lower values were observed by Rajkumar et al. (2014) in Aseel (0.079), Pathak et al. (2018) in Kadaknath (0.075), and Haunshi et al. (2009) in the indigenous Miri breed (0.060).
Similarly, the yolk index values (Table 2) varied significantly (P < 0.01) among the genetic groups, with TANUVAS Aseel recording the highest value (0.44 ± 0.005), followed by Nicobari (0.43 ± 0.002) and Siruvidai (0.41 ± 0.004). Comparable yolk index values have been reported by Haunshi et al. (2012) in Aseel (0.44), consistent with the present findings. However, lower yolk index values were documented by Vijh et al. (2005) in Kalasthi (0.35), Tantia et al. (2006) in Ankleshwar (0.36), Vijh et al. (2006) in Ghagus (0.27) and Danki (0.35), Kumar et al. (2022) in Aseel (0.38) and Kadaknath (0.36), and Haunshi et al. (2009) in Miri (0.36) chicken.
Both albumen and yolk indices are influenced by several factors, including breed or strain, age of the bird, nutrition, and environmental conditions such as storage duration, temperature, humidity, and production system (Kumar et al., 2021). Therefore, the variations observed across studies may be attributed to differences in genetic background and environmental influences.
3.2.3 Albumen, yolk and shell weight  
The mean weights of albumen, yolk, and shell presented in Table 2 revealed significant differences (P < 0.01) among the three genetic groups. The mean albumen weight (g) was highest in TANUVAS Aseel (30.83 ± 0.12), followed by Nicobari (26.33 ± 0.09) and Siruvidai (23.10 ± 0.15). Comparable albumen weights have been reported in Brown Nicobari (23.46 g; Chatterjee et al., 2007), indigenous chickens of Karnataka (23.99 g; Rajkumar, 2013) and  Kadaknath (26.38 g; Jena et al., 2018). However lower values were recorded by Islam et al. (2001) in Naked Neck birds (20.70 g) and Pathak et al. (2018) in Kadaknath (21.83 g), whereas higher albumen weights were reported by Haunshi et al. (2013) in Aseel (29.63 g) and Choudhuri et al. (2014) in Nicobari (31.41 g) chicken.
Similarly, the yolk weight also differed significantly (P < 0.01) among the three breeds, with TANUVAS Aseel exhibiting the highest mean value (16.60 ± 0.06 g), followed by Nicobari (14.55 ± 0.05 g) and Siruvidai (13.25 ± 0.08 g) (Table 2). These findings are in close agreement with Kumar et al. (2013), who reported a similar yolk weight (13.21 g) in Tellicherry chicken. However, Chaudhuri et al. (2014) recorded a comparatively higher yolk weight in Nicobari (16.10 g) than that observed in the present study.
Likewise, the mean eggshell weight (g) of TANUVAS Aseel (5.27±0.04) was significantly (P < 0.01) higher than that of Nicobari (4.65 ± 0.03) and Siruvidai (4.22 ± 0.04) (Table 2). Lower shell weights have been reported by Haunshi et al. (2012) in Aseel (4.34 g), Jena et al. (2018) in Kadaknath (4.36 g), and Sudhir et al. (2021) in indigenous chickens of Karnataka (3.86 g). Conversely, Choudhuri et al. (2014) documented a higher shell weight in Nicobari (5.59 g) compared with the present findings.
Albumen and yolk weights are influenced by multiple factors, including genotype, hen age, nutritional status, and environmental conditions such as storage duration and temperature (Suk & Park, 2001). Moreover, shell weight and quality are strongly affected by dietary calcium and phosphorus levels (Silversides & Scott, 2001). Therefore, the variability observed among different studies can be attributed to differences in genetic makeup and environmental conditions across the populations examined.
3.2.4 Egg shell thickness
The mean eggshell thickness (mm) of Siruvidai, Nicobari, and TANUVAS Aseel eggs was 0.34 ± 0.002, 0.33 ± 0.001, and 0.32 ±0 .003, respectively (Table 2). The eggshell thickness of Siruvidai eggs was significantly (P < 0.01) higher than that of the other genetic groups. Higher shell thickness values than those recorded in the present study were reported in indigenous chickens of Jharkhand (0.38 mm) by Agarwal et al. (2021), in Aseel by Rajkumar et al. (2014) (0.34 mm) and Kumar et al. (2022) (0.35 mm), and in Nicobari (0.39 mm) by Choudhuri et al. (2014). Comparable shell thickness values were observed in Peruvidai chicken of Tamil Nadu (0.34 mm) by Vasanthakumar et al. (2023). Eggshell thickness is a genotype-associated trait, (Tůmová et al, 2017) and the significant variations observed among the genetic groups in the present study may be due to inherent genetic differences.
3.2.5 Egg yolk colour
The results pertaining to yolk colour (Table 2) revealed a significant (P < 0.01) difference among the three genetic groups. Siruvidai eggs exhibited the highest mean yolk colour score (6.32 ± 0.13), followed by Nicobari (5.74 ± 0.14) and TANUVAS Aseel eggs (4.84 ± 0.16). Comparable yolk colour intensity was reported in Kadaknath (6.34) under intensive rearing conditions by Haunshi et al. (2013). However, Haunshi et al. (2013) and Rajkumar et al. (2014) documented higher values of 6.25 and 8.00, respectively, in Aseel eggs at 40 weeks of age compared to the present study. The variability in yolk colour observed across studies could primarily be attributed to differences in dietary carotenoid content rather than genetic factors.
Table 2. Internal egg quality traits (Mean ± SE) of indigenous chicken breeds at 40 weeks of age
	S. No
	Traits
	Indigenous chicken breeds/ ecotypes

	
	
	Siruvidai (100)
	Nicobari (100)
	TANUVAS Aseel (100)
	F value

	
	
	Mean ± SE
	Mean ± SE
	Mean ± SE
	

	1.
	Haugh unit
	74.02c ± 0.04
	75.08b ± 0.04
	76.81a ± 0.06
	794.40**

	2.
	Albumen index
	0.089c ± 0.003
	0.092b ± 0.004
	0.095a ± 0.002
	970.52**

	3.
	Yolk index
	0.42c ± 0.004
	0.43b ± 0.002
	0.44a ± 0.005
	46.50**

	4.
	Albumen weight (g)
	23.10c ± 0.15
	26.33b ± 0.09
	30.83a ± 0.12
	993.97**

	5.
	Yolk weight (g)
	13.25c ± 0.08
	14.55b ± 0.05
	16.60a ± 0.06
	647.60**

	6.
	Shell weight (g)
	4.22c ± 0.04
	4.65b ± 0.03
	5.27a ± 0.04
	240.49**

	7. 
	Shell thickness (mm)
	0.34a ± 0.002
	0.33b ± 0.001
	0.32c ± 0.003
	7.67**

	8.
	Yolk colour
	6.32a ± 0.13
	5.74b ± 0.14
	4.84c ± 0.16
	90.29**


Values in parenthesis indicate number of observations; ** Significant (P<0.01)
abc Means bearing different superscript within each row differ significantly (P<0.05)
4. Conclusion
The study demonstrates clear breed-related differences in egg quality traits among Siruvidai, Nicobari, and TANUVAS Aseel chickens at 40 weeks of age under intensive management. TANUVAS Aseel eggs were superior in size, albumen, yolk weight, and internal quality. Siruvidai eggs exhibited stronger shells and higher yolk proportion, while Nicobari eggs had a higher shape index. These findings provide valuable baseline data for selective breeding, conservation, and rural poultry production programs, contributing to the sustainable utilization of indigenous chicken germplasm in India.
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