


Comparative Evaluation of Performance and Mortality Rates in CARI Debendra and CARI Nirbheek from Hatching to Maturity in Eastern Plain Zone of Uttar Pradesh 



Abstract

The experimental work is to evaluate the comparative body weight, feed intake, feed conversion ratio and mortality rate between CARI Debendra and CARI Nirbheek popular crossbred poultry varieties, from hatch up to 20 weeks of age. A total of 300 healthy, day old-chicks (150 from each variety) were monitored from day-old to 20 weeks of age. Statistical analysis revealed significant variations (p<0.001) in performance across production cycle. While CARI Nirbheek exhibited a higher day-old hatch weight (38.76±0.04 g) and a superior FCR at week 1 (1.34±0.01 against CARI Debendra 1.39±0.00), a critical genetic shift occurred from week 2 onward. Driven by its broiler-hybrid lineage, CD established highly efficient, lower FCR values reaching a peak efficiency of 1.04 at week 16 and significantly outpaced CN in body weight. By week 20, CD achieved a superior final body weight (2221.57±10.75 g) compared to CN (1923.18±3.96 g), despite consuming less cumulative total feed (76±0.11kg against CN 85.8±0.07kg). These findings confirm that CD optimizes muscle mass deposition under feed-secure, semi-intensive management, whereas CN maintains a steady growth. Statistical analysis also revealed no significant difference in mortality between both the breeds. Both breeds experienced their highest loss during the early brooding phase (0-5 weeks) at an identical rate of 21.33% due to neonatal vulnerability. Beyond 5 weeks, both varieties demonstrated excellent, comparable hardiness, showing sharply reduced losses through growing periods. Ultimately, because adult survivability is equally robust in both strains, maximizing the economic viability of rearing either breed relies heavily on optimizing management during the first five weeks to curb early chick mortality.
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Introduction
Poultry is one of the fast growing industries and the demand for good quality meat and egg is in the upward trend. Poultry meat is a well-balanced source of animal protein and is free from religious taboos associated with its consumption unlike meat of other livestock and hence it is gaining importance in the human diet. Prices of chicken meat are less than mutton or goat meat. Many Indian families, particularly educated individuals in metropolitan areas, have embraced eggs as a regular dietary supplement in their vegetarian diet. The forecast poll results indicate that the acceptability and demand for eggs and chicken meat in the next 2–3 decades is projected to expand many fold very rapidly as the present younger population moves to maturity. The constantly rising population of India is a direct driver of demand for poultry products. The gap between the demand and supply can be minimized by increasing the production potential by adopting appropriate breeding techniques. To achieve this, crossbreeding operations that involve upgrading native chickens with suitable exotic stocks would be more beneficial in utilizing the good adaptive properties of indigenous chickens and potentially exploiting the phenomena of heterosis. 
Among these improved varieties CARI-Nirbheek, CARI-Debendra,Vanaraja, Grampriya, CARI-Dhanaraja are household names for backyard rearing. One of the major breeding strategies in India is based on crossing Aseel breed males with CARI Red hens to produce crossbred CARI Nirbheek variety and CARI Debendra is produced by crossing colored synthetic broiler line as male line and Rhode Island Red as female line.

Materials and methods
The present study was planned for the study of comparison of production performance and mortality rate between two breeds from 0 to 20 weeks of age. This experiment was carried out at Hatchery Unit of the Livestock Farm Complex of the College of Veterinary Science and Animal Husbandry, A.N.D.U.A.T., Kumarganj, Ayodhya Uttar Pradesh, India from April 2025 to April 2026.150 healthy chicks were selected from each variety’s hatch. Observations were recorded for one hundred fifty chicks of each CARI Debendra and CARI Nirbheek .
Experimental design: One hundred fifty day-old chicks of each variety of CARI Nirbheek and CARI Debendra were divided on the basis of average uniform body weight in a completely randomized experimental design with three repetitions in each experimental group with 50 chicks in each replication. Birds from both the groups CARI Debendra and CARI Nirbheek chicks were weighed at hatch (day old), weekly up to week 6, and biennially thereafter (weeks 8, 10, 12, 14, 16, 18 and 20).  Feed intake was observed from week 1 up to week 20. Feed Conversion ratio (FCR) was calculated across identical development period.
FCR= Feed Consumed (g)/ Weight gain (g) 
Mortality of two groups was also observed during this period. Statistical processing computed the descriptive means and standard errors (Mean± SE) for both datasets.
Management Practices:
All experimental birds were housed under similar circumstances and raised under similar management and dietary standards. The day old chicks were vaccinated with Marek’s disease vaccine, before moving of chicks to the livestock farm complex and kept on litter brooder. Birds were offered weighed portions of feed during the experiment from the day-old till the completion of the experiment. Fresh ad lib. Drinking water was provided to them. A balanced starter ration for chicken was supplied up to 8th week and from the 9th week onwards a grower ration for chicken was fed. The chicks were raised on a straight-run basis up to 20 weeks of age. 
Record keeping: 
Proper records of all the necessary and important records were maintained from the first day to the last day of rearing These records include the number of birds in the two groups, the breeds of the birds, the date of arrival, the age of the birds, the rate of feed consumption, the mortality rate, the medication used and all other records that could help in determining the effect of the mortality rate on the two different breeds of poultry birds from the brooding stage until the end of the experiment. The feed that were given to the birds did not change in quality throughout the duration of experiment except that of broiler’s starter and growers mash.
Mortality rate was simply identified by counting the dead birds from day -old to 20 weeks of age. Also, if there is any sick one, such would be segregated and attended to individually, in order not to pass the illness or sickness to others which may raise the death rate.
Analysis of data:
Data were analyzed with SPSS version 21.0 (IBM Corporation, Armonk, NY, USA). The independent sample t-test was used to determine the mortality rate of birds in the experimental period.
Results and Discussions
The table no. 1 represents the mean live body weight of CARI Debendra and CARI Nirbheek chickens over a twenty-week trial period, starting from the day old to the twenty weeks old. During the post initial post-hatch phase, covering first two weeks of life, CARI Nirbheek chickens displayed a statistically superior body weight profile compared to CARI Debendra. At day-old (Week 0), the mean body weight of CARI Nirbheek chicks was significantly higher (38.76±0.05 g) compared to 33.38±0.04 g for CARI Debendra chicks, p<0.001). This initial advantage for CN persisted through Week 1 recorded mean body weight of CN 89.35±0.06 g and CD recorded 76.03±0.04 g (p<0.001) and Week 2 (145.63±0.07g in CN and 126.76±0.07g in CD; p <0.001). At Week 3, a shift occur in growth were CD birds briefly overtook, CN chicken with a significantly higher mean body weight to 201.34±0.15 g against CN 198.35±0.07g (p<0.001). At Week 4, again CN showed a marginal lead (292.79 ±0.08g) over CD (271.76±0.11g), which remained statistically significant. By Week 8 Cari Debendra reached a mean body weight of 870±1.20 g, outperforming Cari Nirbheek 696.56±2.36 g by over 170 g. This divergence widened steadily through the last week. At the conclusion of the 20-week monitoring period, Cari Debendra achieved a highly superior mature body weight of 2221.57±10.75 g, compared to 1923.18±3.96g for Cari Nirbheek (p<0.001). 
CARI Nirbheek exhibits higher initial day-old weights, a trend widely linked to native improved lines where maternal inheritance and favorable egg-size-to-chick-weight correlations yield robust chicks at hatch (Niranjan et al., 2008; Hunshi et al. (2011). This contrasts with arguments that modern synthetic dual-purpose terminal crosses typically hold higher hatch weights due to parental heterosis Sankhyan et al. (2023) and Das et al. (2019). CN maintains its lead through week 2 alongside a strong FCR (1.34±0.01). Week 3 marks the turning point when CD’s chicks lineage takes over, yielding an FCR efficiency of 1.12±0.02. From week 5 to week 20, striking growth acceleration is observed in CD.  (Das et al.,2016). Conversely, Cari Nirbheek is an indigenous-derived crossbred chicken resulting from mating of the native Aseel breed with the Cari Red line. Because it comes from Aseel, it is bred to be quick, tough against predators, and hardy in harsh weather, rather than to pack on heavy weight quickly (Pym, 2013).
Table No.1 Body weights (g) of CARI Debendra and CARI Nirbheek birds from day old to 20 weeks of age.
	Weeks
	CD
Mean± SE
	CN
Mean± SE
	T-value
	p-value

	Day old
	33.38±0.04
	38.76±0.05*
	-81.9
	<0.001

	1st wk
	76.03±0.04
	89.35±0.06*
	-181.0
	<0.001

	2nd wk
	126.76±0.07
	145.63±0.07*
	-199.5
	<0.001

	3rd wk
	201.35±0.15*
	198.35±0.07
	18.30
	<0.001

	4th wk
	291.76±0.08
	292.79±0.11*
	-7.73
	<0.001

	5th wk
	444.91±0.07*
	370.95±2.85
	25.83
	<0.001

	6th wk
	629.07±0.06
	464.78±1.47*
	110.53
	<0.001

	8th wk
	870.49±1.20*
	696.56±2.36
	65.53
	<0.001

	10th wk
	1100.69±3.36*
	902.10±8.57
	21.82
	<0.001

	12th wk
	1202.22±2.57*
	1081.63±7.02
	16.20
	<0.001

	14th wk
	1348.55±3.38*
	1312.96±6.52
	4.84	
	<0.001

	16th wk
	1611.95±4.21*
	1463.66±9.66
	14.07
	<0.001

	18th wk
	1976.01±14.83*
	1640.72±9.47
	19.06
	<0.001

	20th wk
	2221.57±10.75*
	1923.18±3.96
	26.05
	<0.001


*Indicates significant difference (p<0.001).
Fig. 1  Body weights (g) of CARI Debendra and CARI Nirbheek birds from day old to 20 weeks of age.


Past research shows that adding broiler genetics to a crossbred significantly boosts its weight gain during the growing and adult stages (Das et al., 2016). This makes CARI Debendra a highly effective choice for farmers who want to improve meat production in rural areas (Singh, 2006). Similarly, the final 20-week weight of CARI Nirbheek aligns well with CARI Izatnagar reports. Research by Khadda et al. (2016) showed that while CARI Nirbheek grows more slowly than commercial meat birds, it adapts beautifully to tough climate and had steady weight milestones.
However, a few results in this study differed from typical breed expectations. According to CARI report CARI Debendra can cross 1100 g by Week 8 under perfect conditions, it only reached 870.49 g. According to Das et al., 2019 and Zeeshan Riaz et al. (2024) who noted that and  CARI Nirbheek grow steadily even under stressful conditions but broiler-hybrid lines like CARI Debendra need very precise, high quality feeding to show their true growth potential. The cumulative feed intake is presented on Table No. 2 during the early developmental phase initial weeks 1 to 5, CARI Debendra at nearly all intervals. Specially, at Week 1, CN consumed 5.39±0.13 kg of feed, while CD ate 4.32±0.01kg (p<0.05), establishing a steady pattern of higher in CN (15.4±0.18kg) than in CD (12.6±0.01kg), though the difference was not statistically significant (p<0.05). A unique, brief shift occurred at week 8 when CD ate significantly more feed than CN (52.41±0.05kg and 44.70±0.18kg; (p<0.05), after which consumption leveled out with no statistically significant differences at week 20, CN once again became the heavier consumer, recording a significantly higher final mean feed intake of 85.8±0.07kg compared to the 76.00±011kg consumed by CD (p<0.05). 
Table No.2 Feed intake (kg) of CARI Debendra and CARI Nirbheek birds from week 1 to 20 weeks of age.
	Weeks
	CD
Mean± SE
	CN
Mean± SE
	t-value
	p-value

	1st wk
	4.32±0.01
	5.39±0.13*
	-8.21
	0.001

	2nd wk
	6.85±0.03
	8.84±0.30*
	-6.60
	0.003

	3rd wk
	9.11±0.06
	12.3±0.02*
	-50.44
	<0.001

	4th wk
	12.6±0.01
	15.4±0.18*
	-15.53
	 <0.001

	5th wk
	17.71±0.01
	22.52±0.10*
	-47.86
	 <0.001

	6th wk
	23.3±0.03
	27.9±0.10*
	-44.06
	 <0.001

	8th wk
	52.41±0.05*
	44.70±0.18
	41.27
	 <0.001

	10th wk
	52.30±0.05*
	51.00±0.17
	7.34
	 <0.001

	12th wk
	52.10±0.11
	53.53±0.05*
	-11.84
	 <0.001

	14th wk
	57.70±0.06
	69.10±0.36*
	-31.24
	 <0.001

	16th wk
	61.10±0.49
	75.00±0.33*
	-23.53
	 <0.001

	18th wk
	73.50±0.09
	83.00±0.16*
	-51.75
	  <0.001

	20th wk
	76.00±0.11
	85.8±0.07*
	-75.16
	  <0.001


*Indicates significant difference (p<0.05).
Fig. 2 Feed intake (kg) of CARI Debendra and CARI Nirbheek birds from week 1 to 20 weeks of age.



This means feed intake data presents an interesting biological contrast when compared to the bird’s final body weights. Even though CARI Debendra grew significantly heavier by week 20, it actually ate less overall total feed than CARI Nirbheek. This finding is in accordance with observations by Das et al. (2016), who stated that CARI Debendra converts a smaller amount of food into muscle mass effectively. Conversely, the high feed consumption of CARI Nirbheek matches the findings of Malik and Singh (2010), who observed that CARI Nirbheek consumed higher feed when raised in farm environments to balance out its active nature. Furthermore, Khadda et al. (2016) noted that upgraded indigenous lines like CARI Nirbheek maintain a high, steady feed appetite to support their physical stamina. However, this specific pattern of feed intake contrast runs counter to the findings of Niranjan et al.(2008), who evaluated dual-purpose chicken varieties and found that synthetic lines containing broiler blood consistently show significantly higher initial feed intake under standard intensive farm conditions. Similarly, Padhi (2016) also concluded that broiler-infused lines typically demand a much higher daily maintenance food intake than smaller, leaner native varieties.
        Table No.3 shows the weekly feed conversion ratio of Cari Debendra (CD) and Cari Nirbheek (CN) chickens was calculated and evaluated from Week 1 to Week 20. A lower FCR number represents superior feed efficiency. The statistical analysis showed that Cari Debendra maintained a significantly lower FCR than Cari Nirbheek across the majority of the developmental week changes from week 2 onward. By week 2, Cari Debendra showed a significantly superior FCR of 1.32±0.00 compared to CN 1.43±0.01 (p<0.05). This superior feed efficiency for CD continued through week 3 (1.21±0.01) and CN (1.49±0.05; p<0.05). At week 4, CD maintained a numerically better FCR 1.80±0.01 over CN 1.33±0.12, though the difference was not statistically significant (p<0.05). At week 6 and week 8 the variations in FCR values were not significantly significant. However, a highly significant gap re-emerged at week 10, where CD achieved a much more efficient FCR of 1.25±0.02 compared to 1.46±0.01 for CN (p<0.05). By week 12, CD maintained superior FCR 1.14±0.02 over CN 1.29±0.06 (p<0.05).

Table No. 3 Feed conversion ratio (FCR) of CARI Debendra and CARI Nirbheek birds from week 1 to 20 weeks of age.

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

	1st wk
	1.39±0.00*
	1.34±0.01
	7.00
	0.002

	2nd wk
	1.32±0.00
	1.43±0.01*
	-12.37
	<0.001

	3rd wk
	1.12±0.02
	1.49±0.05*
	-6.84
	0.002

	4th wk
	1.08±0.01
	1.33±0.12*
	-2.06
	0.11

	5th wk
	1.21±0.01
	1.32±0.12*
	-6.74
	0.003

	6th wk
	1.33±0.01
	1.34±0.03
	-0.203
	0.849

	8th wk
	1.59±0.02
	1.66±0.11
	-2.35
	0.079

	10th wk
	1.25±0.02
	1.46±0.01*
	-9.80
	<0.001

	12th wk
	1.14±0.02
	1.29±0.06
	-2.59
	0.061

	14th wk
	1.13±0.03
	1.34±0.02*
	-6.67
	0.003

	16th wk
	1.04±0.01
	1.33±0.05*
	-5.65
	<0.001

	18th wk
	1.09±0.01
	1.31±0.04*
	-5.14
	0.007

	20th wk
	1.09±0.02
	1.16±0.04
	-1.72
	0.161


*Indicates significant difference (p<0.05)
Fig. 3 Feed conversion ratio (FCR) of CARI Debendra and CARI Nirbheek birds from 
week 1 to 20 weeks of age.



In the final stages of the study, Cari Debendra demonstrated clear dominance in feed efficiency. CD showed significantly lower and highly efficient FCR profiles at week 14 (1.13±0.03 against CN 1.34±0.02; p<0.05).Week 16 (1.04 and 1.33 respectively; p<0.05). At the conclusion of monitoring trial at week 20, CD showed more efficient FCR value of 1.09±0.02 compared to 1.16±0.04 for Cari Nirbheek, though the final gap was not statistically significant (p=0.161). The highly efficient FCR values recorded for Cari Debendra are strongly backed by CARI Izatnagar poultry studies. Das et al. (2017) evaluated Cari Debendra crossbred grower chickens and confirmed that the introduction of broiler parental genetics considerably optimizes feed efficiency. This trend is further supported by Padhi (2016), whose macro-evaluations of Indian dual-purpose genotypes show that broiler crosses outperform native lines in feed conversion. Similarly, the higher FCR profile seen in Cari Nirbheek aligns perfectly with its indigenous Aseel ancestry. According to Pym (2013), native infused lines have been evolutionary optmized for active survival, hyper-alertness, and predator evasion. Malik and Singh (2010) observed that because Cari Nirbheek chickens had higher FCR. Despite Cari Debendra’s general efficiency few researchers observation were counter to the above findings for example Das et al. (2019) and (Zeeshan Riaz et al., 2024) who observed that apart from breed type surrounding environment and stress also play an important role in FCR.
The percentage mortality rates recorded across different growth and production phases for dual-purpose crossbred Cari Debendra (CD) and the native-infused crossbred CARI Nirbheek (CN) are summarized in Table No. 4.The evaluation period tracks the biological timeline of the birds from day-old hatchlings through the completion of the peak laying phase (0 to 50 weeks of age). During the early brooding phase (0-5 weeks), both CD and CN exhibited identical mean mortality rates of 21.33±0.67%, 21.33±3.71%, respectively, (p>0.05). However, CN showed higher variation in mortality, represented by larger standard error compared to CD. In growing phase (6-20 weeks), mortality decreased sharply for both the breed. CARI Debendra recorded a mortality of 3.40±0.87%, 1.65±0.83% in CARI Nirbheek, showing no statistically significant difference (p>0.05). 

Table No. 4. Mortality rates of CARI Debendra (CD) and CARI Nirbheek (CN) from 0-20 weeks of age.

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

	0-5
	21.33±0.67 %
	21.33±3.71%
	0.00
	1.00

	6-20
	3.40±0.87%
	1.65±0.83%
	1.45
	0.22



Fig.4 Mortality rates of CARI Debendra (CD) and CARI Nirbheek (CN) from 0-20 weeks of age.




During the early to peak laying phase (21-40 weeks), mortality rates slightly increased to 5.00±1.67% in CD and 8.33±3.19% in CN, showing no statistically significant difference (p<0.05). From week 41-50 weeks, CARI Debendra recorded a low mortality rate of 1.67±1.67%, while CN suffered no mortality (0.00%), which remained statistically non-significant (p<0.05).
The brooding phase (0-5 weeks) recorded the highest mortality for both chicken breeds are often attributed to, under- developed thermoregulatory systems in neonatal chicks, high susceptibility to environmental stressors (such as temperature fluctuations). The identical mortality rate in both the groups during this phase suggests that both the breeds share similar physiological vulnerability during early period. As the birds matured into growing phase (6-20 weeks), mortality dropped drastically in both breeds. This drop indicates that once immunologic maturity and thermoregulatory independence are established, both genotypes show robust livability. The elevated initial loss rate is strongly supported by the historical field evaluations of Padhi et al. (2003) and Padhi et al. (2022), who noted that under rural or multi-breed system testing, early brooding mortality frequently ranges from 17% to 30% due to acute environmental fluctuations or high stress during early adaptation phases. Contrary to it, according to Central Avian Research Institute (CARI), CARI Debendra exhibits a standard growing livability of approximately 94%.
Conclusion:

The study showed clear differences in growth performance and feed efficiency between CARI Debendra and CARI Nirbheek under the management conditions followed in the Eastern Plain Zone of Uttar Pradesh. CARI Nirbheek recorded a higher body weight at hatch and during the initial weeks, whereas CARI Debendra showed greater growth during later stages and achieved a higher final body weight at 20 weeks. CARI Debendra also showed comparatively better feed conversion efficiency during several growth intervals. Mortality was highest during the first five weeks in both varieties and declined markedly during the grower phase. These results suggest that improved early brooding management is important for both varieties, while CARI Debendra may be more suitable where higher body weight and feed efficiency are the main production objectives.
Limitations
The study was conducted at a single location with two chicken varieties and a limited sample size. Feed composition, sex-wise performance, environmental parameters, disease incidence, and detailed economic analysis were not fully reported. Mortality beyond 20 weeks was discussed but not clearly supported by tabulated data. Further multi-location studies with stronger statistical analysis are required.
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FCR



Mortality rate%
0-5 weeks	CD	CN	0.2133000000000001	0.2133000000000001	6-20 weeks	CD	CN	3.4000000000000002E-2	1.6500000000000015E-2	

Mortality rate%






