


A Comparative Evaluation of Carcass Characteristics and Meat Yield Performance of Cari-Debendra and Cari-Nirbheek chickens under the Agro-climatic conditions of Eastern plain zone of Uttar Pradesh



Abstract 
The present study was carried out evaluate the carcass characteristics and meat yield performance of CARI-Debendra and CARI-Nirbheek chicken breeds up to 20 weeks of age under Agro-climatic conditions of eastern plain zone of Uttar Pradesh. The present study was conducted at Livestock Farm Complex, College of Veterinary Science and Animal Husbandry, Acharya Narendra Deva University of Agriculture & Technology, Kumarganj, Ayodhya. At the end of 20th weeks, fifteen birds from Cari Nirbheek and Cari Debendra were selected for carcass quality traits. Processing (slaughtering, bleeding, scalding and defeathering) of the bird were carried out with standard procedure. The results showed that C.D. achieved a significantly higher (p<0.001) pre-slaughter live weight (2064.63±29.39g) and dressing percentage (75.92±0.49%) and legs percentage (19.93±0.23%) compared to Cari-Nirbheek (1604.40±18.48g, 74.16±0.18% and 19.59±0.15%) respectively. C.D. also recorded a significantly higher breast yield (18.83±0.26%) compared to C.N. (17.00±0.27%), and Giblets percent was also significantly higher in C.D. (5.42±0.16%) compare to C.N. (4.66±0.05). Heart weight and abdominal fat was observed significantly (P<0.001) higher in C.D.(0.55±0.01%) and (0.70±0.20%). Conversely, Cari Nirbheek showed significantly higher wings (9.49±0.04%), back and neck (16.38±0.20%), liver (1.81±0.01%) and gizzard (1.81±0.01%), reflecting its lean native Aseel ancestry. No significant variations were found in mean blood loss, bursa weights between two breeds. Ultimately, while Cari Debendra is superior for overall mass and breast meat production and Cari Nirbheek back and neck yield, liver and gizzard yield.
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1. Introduction
Animal-source proteins (especially chicken meat and eggs) still are the most widely consumed foods in the world, with 40 % of the meat being poultry at least (Nassar 2026). The future of the meat and poultry processing industry in India is bright since the demand for meat and poultry products is rising internationally and domestically. The total meat production in the country is 9.77 million tonnes during 2022-23. India ranks 5th in the world in terms of total meat production (AHS, 2023). The meat production from poultry is 4.995 million tonnes, contributing about 51.14% of total meat production (AHS, 2023). The growth of poultry meat production has increased by 4.52% over previous year (Livestock census 2019).The India meat market size was valued at USD 55.3 Billion in 2024. Looking forward, IMARC Group estimates the market to reach USD 114.4 Billion by 2033, exhibiting a CAGR of 8.50% from 2025-2033.The top 5 meat producing States are West Bengal (12.46%), Uttar Pradesh (12.20%), Maharashtra (11.57%), Andhra Pradesh (10.84%) and Telangana (10.47%) They together contribute 57.45% of total meat production in the country (Livestock census 2020). In the recent scenario, consumers have been interested in the overall nutritional values of food, and the role performed by specific diets in the healthy lifestyle (Karakök et al., 2008). The local farmers and chicken meat customers also took interest in the distinctive features of the native germplasm. Indigenous breeds are protein dense and are highly loaded with vital amino acids and low in calories (Bell & Weaver, 2002). In general, customers favor indigenous meat for high fiber and pleasant flavor (Jaturasitha et al., 2002).
Recent peer-reviewed literature supports the relevance of poultry production for food and nutritional security because poultry meat and eggs provide high-quality animal-source protein through comparatively short production cycles and flexible production systems (Mottet & Tempio, 2017; Rajkumar et al., 2021; Kumar et al., 2022). Within this context, evaluating locally adaptable improved varieties is scientifically relevant, particularly where farmers require birds that combine survivability with acceptable meat yield under regional production conditions (Niranjan et al., 2008; Rajkumar et al., 2021).
Improved varieties are indigenous birds enhanced genetically with low input technology, for higher meat and egg output. The improved varieties lay more eggs, gain more body weight, have attractive plumage, high disease resistance, better survival rates, better adaptability and low input costs as compared to the desi breeds. As India is the most populated country in the world and the population is also increasing in future as well, the never ending high need for food such as meat and egg is unavoidable. To fulfill this ever expanding demand for egg and meat production, numerous central research organizations and private institutions have launched cross-breeding schemes between indigenous and exotic breeds for variety improvement. The selection of meat-type of chicken has been mostly related to enhanced growth performance and body composition. Selection has greatly modified and enhanced the body composition of poultry. Several researches (Bhaskar Reddy et al., 2016 and Anitha et al., 2017) demonstrated considerable influence of selection for improved body composition on muscle and meat attributes. The comparison of the meat quality characteristics of improved chicken varieties limitedly reported. Therefore, the objective of this investigation was to compare the carcass characteristics of Cari Debendra and Cari Nirbheek in eastern plain zone of Uttar Pradesh.
Genotype has a documented influence on growth, cut-up yield, carcass composition, and meat-quality attributes in chickens; therefore, comparison of Cari-Debendra and Cari-Nirbheek under a common management system can help separate breed-related carcass responses from environmental or management effects (Rajkumar et al., 2017; Devatkal et al., 2018; Rajkumar et al., 2016). Such genotype-specific evaluation is also useful because indigenous or indigenous-derived birds often differ from commercial broiler types in breast proportion, skeletal components, fat deposition, and sensory-relevant meat characteristics (Rajkumar et al., 2016; Devatkal et al., 2018).
2. Materials and Methods
2.1 Study Area
The present study was planned to evaluate the carcass characteristics and meat yield performance of CARI-Debendra and CARI-Nirbheek chicken breeds under Agro-climatic conditions of eastern plain zone of Uttar Pradesh. The present study was conducted at Livestock Farm Complex, College of Veterinary Science and Animal Husbandry, Acharya Narendra Deva University of Agriculture & Technology, Kumarganj, Ayodhya.
2.2 Experimental Design and Data Collection
 A total of two thousand eggs without any abnormalities and cracks of Cari Debendra= 1000 and Cari Nirbheek = 1000 were set for incubation. One hundred fifty chicks of each CARI Nirbheek and CARI Debendra were divided in completely randomized experimental design having three replicates in each experimental group with 50 chicks in each replicate. These chicks were reared on deep litter system under standard managemental conditions. Throughout the experimental period the feed and water were offered ad-libitum.  
At the end of 20th weeks, fifteen birds from Cari Nirbheek and Cari Debendra were selected for carcass quality traits and the remaining birds were used for further evaluation of egg production traits. Processing (slaughtering, bleeding, scalding and defeathering) of the bird were carried out with standard procedure. The dressed weight of carcass were calculated after bleeding, defeathering, evisceration and giblet removal and express on the basis of preslaughter live weight percentage. All parameters of were performed after approval of Institutional Animal Ethics Committee and reference no. is IAEC\CVSc-ANDUAT\2025\1\19.
Carcass characteristics to be observed are given below. 
Live weight (g) 
Dressed weight (g) 
Dressing (%) = Dressed weight / Live weight × 100 
Giblet (%) = Giblet weight / Dressed weight × 100
2.3 Statistical Analysis 
The data were analyzed by using independent t-test via SPSS and presented as the mean standard error was conducted to identify significant differences among the mean values.  
3. Results and Discussion
The carcass traits and relative organ weights of Cari Debendra and Cari Nirbheek breeds evaluated at 20th weeks of age are summarized in Table 1. The pre-slaughter live weight and carcass dressing percentage recorded at 20 weeks of age showed highly significant differences (p<0.001) between the two chicken breeds. Cari-Debendra recorded a much higher mean live weight (2064.63± 29.39) compared to Cari-Nirbheek (1604.40± 18.48). Similarly, the dressing percentage was significantly higher in Cari-Debendra birds (75.92±0.13) than in Cari-Nirbheek birds (74.16±0.18). The clear difference in live weight is directly rooted in the divergent genetic architecture of the two lines. Cari-Debendra is developed by crossing colored synthetic broiler male with RIR female line whereas, Cari Nirbheek is developed by crossing Aseel with Cari Red. Aseel breed, which naturally has a leaner body structure and grows slower. These results are supported by Das et al. (2017) who found that Cari-Debendra birds show superior growth and body conformation characteristics due to their broiler genetics. Rajkumar et al. (2021) also noted that rural poultry lines with broiler inputs achieve better dressing yields. However, Jha et al. (2013) observed a contrast under free-range scavenging systems, showing that without proper intensive feeding, the growth advantage of Cari-Debendra decreases significantly, and Cari Nirbheek performs better due to strong foraging skills. Interestingly, the relative blood loss percentage during slaughter did not show any significant difference (p<0.05) between Cari-Debendra (4.58±0.05%) and Cari Nirbheek (4.61±0.06%). This suggests that relative blood volume stays uniform when birds are kept under identical management system and processed at the same age, which agrees with the findings of Sola-Ojo et al. (2012)
The observed superiority of Cari-Debendra in live weight and dressing percentage is consistent with reports that selection for body weight and carcass yield can shift body composition toward greater carcass and breast muscle development (Le Bihan-Duval et al., 1999; Devatkal et al., 2018). However, the interpretation should remain genotype- and management-specific because native or native-derived chickens may express lower growth rates but retain desirable attributes such as lower fatness, firmer texture, or better adaptation under less intensive systems (Rajkumar et al., 2016; Rajkumar et al., 2017).
When looking at the carcass cut-up parts, the relative breast yield showed a highly significant difference (p<0.001), with Cari-Debendra having a higher yield (18.83±0.26%) than Cari-Nirbheek (17.00±0.27%; t=5.23). This is because Cari Debendra is a cross of broiler male line, where as Cari-Nirbheek retains game fowl characteristics that prioritize agility over heavy chest muscles. This is in accordance with Jayasena et al. (2013), who stated that commercial selection significantly improves breast meat yield compared to local native chicken lines. In contrast, the relative leg yield did not show any significant variation between the two genotypes (p<0.05), with Cari-Debendra at 19.93±0.23% and Cari-Nirbheek at 19.59±0.15% supported by Goliomytis et al. (2014). However, relative wing yield was significantly higher (p<0.001) in Cari-Nirbheek (9.49±0.04%) compared to Cari-Debendra (8.65±0.04). Similarly, Cari-Nirbheek showed a significantly higher relative back and neck percentage (16.38±0.20%) than Cari-Debendra (14.45±0.08%). These results indicate that lighter native crosses like Cari-Nirbheek allocate a larger percentage of their body weight to their skeletal framework and wings to maintain agility and flight capability. This aligns with Ahaotu et al.(2019) and Khare et al. (2020), who both reported that local indigenous lines retain a higher proportion of heavy bone sections and wings compared to improved meat-type crossbreds.
The higher breast yield in Cari-Debendra can be discussed in relation to selection pressure for meat-type conformation, whereas the comparatively greater wing and back-neck proportions in Cari-Nirbheek are consistent with reports that indigenous and crossbred chickens may allocate a larger relative proportion to skeletal and locomotory parts than specialized broiler types (Rajkumar et al., 2016; Devatkal et al., 2018; Kaewkot et al., 2020). Therefore, these results should be interpreted as differences in carcass distribution rather than a simple overall superiority of one genotype for all carcass components.

The total relative giblet yield was significantly higher (p<0.001) in Cari-Debendra (5.42±0.16%) than in Cari-Nirbheek (4.66±0.05%), which reflects the higher metabolic demand needed to support a large body mass, as noted by Goliomytis et al. (2014). However, looking at individual organs, Cari-Nirbheek showed a significantly higher relative liver weights (1.81±0.01%) and gizzard weight (1.81±0.01%) compared to Cari-Debendra (1.74±0.01% and 1.77±0.01%) respectively. The larger mean gizzard in CN is a direct genetic trait from its Aseel ancestry supported by Padhi (2016).  In contrast, relative heart weight was significantly higher (p<0.001) in CD (0.55±0.01%) than in CN (0.42±0.01%) similar observation was made by Mueller et al. (2018).
Differences in relative organ weights may reflect the interaction of genotype, growth rate, feeding behavior, and physiological maturity at slaughter age; similar genotype-associated variation in giblet yield, liver traits, and carcass composition has been reported in indigenous, improved, and commercial chicken genotypes (Devatkal et al., 2018; Mueller et al., 2018; Kokoszynski et al., 2022). The higher gizzard proportion in Cari-Nirbheek should therefore be presented cautiously as a breed-associated tendency under the present conditions rather than as a universal characteristic across all management systems.
The abdominal fat percent was significantly higher (p<0.001) in Cari Debendra (0.70±0.02%) as compared to Cari Nirbheek (0.36±0.02%), which is common for broiler-derived lines that tend to deposit more visceral fat, as verified by Mueller et al. (2018). The mean weight of spleen was significantly higher (p<0.001) in Cari Debendra (0.21%) than in Cari Nirbheek (0.18%), agreeing with Rajkumar et al. (2021). Finally, the relative weight of Bursa of Fabricius of Cari Debendra (0.18%) than in Cari Nirbheek (0.17%) and did not show any statistical difference (p<0.05). This is because the bursa undergoes a natural regression as chickens reach sexual maturity around 20 weeks of age, meaning the tissue regressed at the same rate in both genotypes, supporting observations of Sola-Ojo et al. (2012).
The higher abdominal fat percentage in Cari-Debendra is biologically plausible because selection for rapid growth and carcass yield can be accompanied by changes in fat deposition and muscle composition, although the magnitude of this response varies among lines and production systems (Le Bihan-Duval et al., 1999; Mueller et al., 2018; Kokoszynski et al., 2022). In practical terms, this indicates that carcass-yield advantage should be evaluated together with fatness and organ proportions when selecting improved poultry varieties for regional meat production.
Table 1. Carcass characteristics of Cari-Debendra and Cari-Nirbheek at 20 weeks of age.

	Parameters
	CD
Mean±SE
	CN
Mean±SE
	t- value
	p-value

	Live wt.(gm)
	2064.63±29.39*
	1604.40±18.48 
	13.23
	0.001

	Dressing%
	75.92±0.13*
	74.16±0.18
	7.88
	0.001

	Blood yield%
	4.58±0.05
	4.61±0.06
	-0.51
	0.308

	Breast %
	18.83±0.26*
	17.00±0.27
	5.00
	0.001

	Legs%
	19.93±0.23*
	19.59±0.15
	1.24
	0.001

	Wings%
	8.65±0.04
	9.49±0.04
	-14.95
	0.308

	Back & Neck%
	14.45±0.08
	16.38±0.20*
	-9.00
	0.001

	Giblet %
	5.42±0.16*
	4.66±0.05
	4.43
	0.001

	Bursa%
	0.18±0.08
	0.17±0.04
	0.34
	0.367

	Spleen%
	0.21±0.00*
	0.18±0.00
	6.31
	0.001

	Abdominal fat%
	0.70±0.02*
	0.36±0.02
	10.75
	0.001

	Heart %
	0.55±0.01*
	0.42±0.01
	10.85
	0.001

	Liver%
	1.74±0.01
	1.81±0.01*
	-9.00
	0.001

	Gizzard%
	1.77±0.01
	1.81±0.01*
	-2.85
	0.001


*Indicates significant difference (p<0.001)
4. Conclusion
The study showed clear differences in carcass traits between Cari-Debendra and Cari-Nirbheek chickens reared under the eastern plain zone conditions of Uttar Pradesh. Cari-Debendra recorded higher pre-slaughter live weight, dressing percentage, breast yield, giblet yield, abdominal fat, spleen weight, and heart weight. Cari-Nirbheek showed comparatively higher relative values for wings, back and neck, liver, and gizzard. Blood yield, leg percentage, and bursa percentage showed little difference between the two breeds. These findings suggest that Cari-Debendra may be preferred for higher overall carcass and breast meat yield under the present management conditions, while Cari-Nirbheek shows carcass distribution traits associated with its native genetic background. Further evaluation under different production systems may help confirm the practical utility of both breeds.
Limitations
The study was limited to two chicken breeds reared under one management system and one agro-climatic zone. Carcass evaluation was conducted at 20 weeks of age using a limited number of birds from each breed. Meat-quality traits, sensory characteristics, feed conversion efficiency, economic analysis, and consumer preference were not assessed. Therefore, the findings should be interpreted cautiously and validated under wider production conditions.
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