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Abstract

This study evaluated body weight, feed intake, feed conversion ratio (FCR), and mortality in the popular crossbred poultry varieties CARI Debendra and CARI Nirbheek from hatching to 20 weeks of age. A total of 300 healthy day-old chicks (150 of each variety) were monitored under identical management conditions. Statistical analysis revealed significant variation (p < 0.05) in performance across the production cycle. CARI Nirbheek had a higher day-old body weight (38.76 ± 0.05 g) and a lower FCR at week 1 (1.34 ± 0.01) than CARI Debendra (1.39 ± 0.00). From week 2 onwards, CARI Debendra generally exhibited lower FCR values, reaching 1.04 at week 16, and subsequently attained a greater body weight. At week 20, CARI Debendra reached 2221.57 ± 10.75 g, compared with 1923.18 ± 3.96 g for CARI Nirbheek (p < 0.001), despite the lower recorded feed intake of 76.00 ± 0.11 kg versus 85.80 ± 0.07 kg. Mortality did not differ significantly between the varieties. Both recorded their highest mortality during the early brooding phase (0–5 weeks), with an identical mean rate of 21.33%, whereas mortality declined markedly during weeks 6–20. These findings indicate that CARI Debendra achieved greater later-stage growth and generally better feed conversion under the study conditions, while both varieties showed comparable mortality. Improved management during the first five weeks is therefore important for reducing early chick losses in both varieties.
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Introduction
Poultry production is one of the fastest-growing industries, and the demand for good-quality meat and eggs is increasing. Poultry meat is a well-balanced source of animal protein and, unlike the meat of some other livestock species, is not subject to widespread religious restrictions; consequently, it is gaining importance in the human diet. Chicken meat is also generally less expensive than mutton or goat meat. The increasing demand for high-quality poultry meat and eggs has encouraged the development of improved chicken varieties capable of achieving higher productivity under diverse production systems (Haunshi et al., 2011; Padhi, 2016). Rapid population growth, urbanisation, and rising income levels have further increased the need for sustainable poultry production in India. Crossbreeding programmes that upgrade native chickens with suitable exotic stocks may therefore be beneficial by combining the adaptive characteristics of indigenous chickens with the potential advantages of heterosis (Niranjan et al., 2008; Padhi, 2016).
Among these improved varieties, CARI Nirbheek, CARI Debendra, Vanaraja, Gramapriya, and CARI Dhanaraja are well known for backyard rearing. One of the major breeding strategies in India involves crossing Aseel males with CARI Red females to produce CARI Nirbheek, whereas CARI Debendra is produced by crossing a coloured synthetic broiler male line with Rhode Island Red females. These varieties were developed to improve growth performance, adaptability, survivability, and productivity under rural farming conditions (Das et al., 2016; Indian Council of Agricultural Research [ICAR], n.d.; Padhi, 2016).
Recent studies of backyard and dual-purpose chickens have examined production-system characteristics, genotype-specific performance, feed use, and breeding objectives, highlighting the importance of context-specific evaluations of improved varieties (Becker et al., 2023; Gentile et al., 2024; Miyumo et al., 2024). Field evaluations of improved backyard chickens have likewise reported differences among varieties in body weight and early mortality under practical rearing conditions (Murali & Vimalarani, 2025; Muthusamy & Kannan, 2025).
Although both CARI Debendra and CARI Nirbheek are recommended for backyard poultry farming, comparative information on their growth performance, feed utilisation, and mortality under the agroclimatic conditions of the Eastern Plain Zone of Uttar Pradesh remains limited. Therefore, the present study compared the body weight, feed intake, feed conversion ratio, and mortality of CARI Debendra and CARI Nirbheek from hatching to 20 weeks of age under identical management conditions.

Materials and methods
The present study was designed to compare the production performance and mortality of two chicken varieties from hatching to 20 weeks of age. The experiment was conducted at the Hatchery Unit of the Livestock Farm Complex, College of Veterinary Science and Animal Husbandry, A.N.D.U.A.T., Kumarganj, Ayodhya, Uttar Pradesh, India. A total of 150 healthy chicks from each variety were selected. Observations were therefore recorded for 150 CARI Debendra chicks and 150 CARI Nirbheek chicks.
Experimental design: One hundred and fifty day-old chicks of each variety, CARI Nirbheek and CARI Debendra, were allocated according to uniform mean body weight in a completely randomised design. Each experimental group comprised three replicates of 50 chicks. Birds in both groups were weighed at hatching (day old), weekly up to week 6, and at two-week intervals thereafter (weeks 8, 10, 12, 14, 16, 18, and 20). Feed intake was recorded from week 1 to week 20. The feed conversion ratio (FCR) was calculated for the corresponding developmental periods.
FCR= Feed Consumed (g)/ Weight gain (g) 
Mortality in the two groups was also recorded during this period. Statistical processing was used to calculate descriptive means and standard errors (mean ± SE) for both datasets.
Management Practices:
All experimental birds were housed under similar conditions and raised using the same management and dietary standards. The day-old chicks were vaccinated against Marek’s disease before being transferred to the Livestock Farm Complex, where they were maintained in a litter-brooding system. Birds were offered weighed portions of feed from the day of hatching until completion of the experiment. Fresh drinking water was provided ad libitum. A balanced chick starter ration was supplied up to the eighth week, and a grower ration was provided from the ninth week onwards. The chicks were raised on a straight-run basis up to 20 weeks of age.
Record keeping: 
Appropriate records were maintained from the first to the final day of rearing. These included the number and variety of birds in the two groups, the date of arrival, age, feed consumption, mortality, medication used, and other information required to assess mortality in the two poultry varieties from brooding until the end of the experiment. Feed quality remained unchanged throughout the experiment, except for the transition from broiler starter mash to grower mash.
Mortality was determined by counting dead birds from hatching to 20 weeks of age. Any sick bird was segregated and treated individually to reduce the risk of disease transmission and a consequent increase in mortality.
Analysis of data:
Data were analysed using SPSS version 21.0 (IBM Corporation, Armonk, NY, USA). An independent-samples t-test was used, and statistical significance was set at p < 0.05. Results are presented as means with their standard errors (mean ± SE).
Results and Discussion
Table 1 presents the mean live body weights of CARI Debendra and CARI Nirbheek chickens during the 20-week trial, from hatching to 20 weeks of age. During the first two weeks after hatching, CARI Nirbheek chickens had significantly greater body weights than CARI Debendra chickens. At hatching (week 0), the mean body weight of CARI Nirbheek chicks was significantly greater (38.76 ± 0.05 g) than that of CARI Debendra chicks (33.38 ± 0.04 g; p < 0.001). This initial advantage persisted at week 1, when the mean body weights were 89.35 ± 0.06 g for CARI Nirbheek and 76.03 ± 0.04 g for CARI Debendra (p < 0.001), and at week 2, when they were 145.63 ± 0.07 g and 126.76 ± 0.07 g, respectively (p < 0.001). At week 3, CARI Debendra briefly overtook CARI Nirbheek, with a significantly greater mean body weight of 201.35 ± 0.15 g compared with 198.35 ± 0.07 g (p < 0.001). At week 4, CARI Nirbheek again showed a marginal lead (292.79 ± 0.11 g) over CARI Debendra (291.76 ± 0.08 g), and the difference remained statistically significant. By week 8, CARI Debendra had reached a mean body weight of 870.49 ± 1.20 g, exceeding that of CARI Nirbheek (696.56 ± 2.36 g) by more than 170 g. This difference increased progressively thereafter. At the end of the 20-week monitoring period, CARI Debendra attained a significantly greater mature body weight of 2221.57 ± 10.75 g than CARI Nirbheek (1923.18 ± 3.96 g; p < 0.001).
These findings are consistent with those of Niranjan et al. (2008) and Haunshi et al. (2011), who reported genotype-related differences in the early growth of improved and indigenous-derived chickens. The early advantage of CARI Nirbheek may be associated with its indigenous-derived background, whereas the subsequent growth pattern of CARI Debendra is consistent with its broiler-line ancestry (Das et al., 2016; Padhi, 2016). CARI Nirbheek maintained its body-weight advantage through week 2 and recorded a favourable FCR of 1.34 ± 0.01 at week 1. Week 3 marked a change in the growth pattern, when CARI Debendra recorded an FCR of 1.12 ± 0.02. From week 5 to week 20, CARI Debendra showed a marked acceleration in growth. In contrast, CARI Nirbheek, which was developed using the native Aseel breed and the CARI Red line, is intended to combine productivity with adaptation to backyard conditions (ICAR, n.d.; Pym, 2013).
Table 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.


The substantial final increase in CARI Debendra body weight is consistent with official ICAR descriptions of its relatively heavy adult body-weight potential (ICAR, n.d.). It is also supported by the study of Das et al. (2016), which documented sex-dependent growth and feed-efficiency characteristics in CARI Debendra. Similarly, the final 20-week body weight of CARI Nirbheek is broadly consistent with field observations reported by Khadda et al. (2017), who found that CARI Nirbheek grew steadily under a semi-arid production environment.
However, some results differed from the commonly reported performance of these varieties. Although official descriptions indicate that CARI Debendra can exceed 1100 g by week 8 under favourable conditions, its mean body weight in the present study was 870.49 g. Previous studies have indicated that genotype, diet, housing, and environmental stress can influence growth and feed efficiency (Das et al., 2016; Riaz et al., 2024). Table 2 presents the recorded feed intake. During weeks 1–6, CARI Nirbheek consumed more feed than CARI Debendra at every recorded interval. At week 1, CARI Nirbheek consumed 5.39 ± 0.13 kg, whereas CARI Debendra consumed 4.32 ± 0.01 kg (p = 0.001). At week 4, the corresponding values were 15.40 ± 0.18 kg and 12.60 ± 0.01 kg, respectively (p < 0.001). A temporary reversal occurred at week 8, when CARI Debendra recorded a greater feed intake than CARI Nirbheek (52.41 ± 0.05 kg versus 44.70 ± 0.18 kg; p < 0.001). At week 20, CARI Nirbheek again had the greater recorded feed intake, at 85.80 ± 0.07 kg, compared with 76.00 ± 0.11 kg for CARI Debendra (p < 0.001).
Table 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.



The feed-intake data show a biological contrast with the final body weights. Although CARI Debendra attained a significantly greater body weight by week 20, its recorded feed intake was lower than that of CARI Nirbheek. This pattern is consistent with reports that CARI Debendra has favourable feed-efficiency characteristics (Das et al., 2016). The comparatively high feed intake of CARI Nirbheek is also compatible with farm and field observations of this variety (Khadda et al., 2017; Malik & Singh, 2010). However, Niranjan et al. (2008) reported that improved dual-purpose lines may differ substantially in feed intake and growth under intensive management, while Padhi (2016) emphasised that performance depends on genotype and production conditions.
Table 3 presents the feed conversion ratios of CARI Debendra and CARI Nirbheek from week 1 to week 20. A lower FCR indicates better feed efficiency. CARI Debendra generally maintained a lower FCR than CARI Nirbheek from week 2 onwards. At week 2, CARI Debendra recorded an FCR of 1.32 ± 0.00, compared with 1.43 ± 0.01 for CARI Nirbheek (p < 0.001). This advantage continued at week 3, with values of 1.12 ± 0.02 and 1.49 ± 0.05, respectively (p = 0.002). At week 4, CARI Debendra had a numerically lower FCR (1.08 ± 0.01) than CARI Nirbheek (1.33 ± 0.12), but the difference was not statistically significant (p = 0.110). Differences at weeks 6 and 8 were also not statistically significant. A significant difference re-emerged at week 10, when CARI Debendra recorded an FCR of 1.25 ± 0.02 compared with 1.46 ± 0.01 for CARI Nirbheek (p < 0.001). At week 12, the corresponding values were 1.14 ± 0.02 and 1.29 ± 0.06, although the difference was not statistically significant (p = 0.061).

Table 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.



During the later stages of the study, CARI Debendra generally maintained better feed efficiency. Its FCR was significantly lower at week 14 (1.13 ± 0.03 versus 1.34 ± 0.02; p = 0.003), week 16 (1.04 ± 0.01 versus 1.33 ± 0.05; p < 0.001), and week 18 (1.09 ± 0.01 versus 1.31 ± 0.04; p = 0.007). At week 20, CARI Debendra recorded an FCR of 1.09 ± 0.02, compared with 1.16 ± 0.04 for CARI Nirbheek, but the difference was not statistically significant (p = 0.161). The favourable FCR profile of CARI Debendra is consistent with the findings of Das et al. (2016), who assessed feed-efficiency characteristics in this crossbred variety. Padhi (2016) also noted that improved crosses may outperform indigenous lines in production traits, whereas indigenous-derived lines are valued for adaptation to low-input environments (Pym, 2013). Nevertheless, environmental conditions and production systems can influence FCR independently of genotype (Riaz et al., 2024).
The mortality rates recorded during the different growth phases of CARI Debendra (CD) and CARI Nirbheek (CN) are summarised in Table 4. The evaluation covered the period from hatching to 20 weeks of age. During the early brooding phase (0–5 weeks), CD and CN recorded identical mean mortality rates of 21.33 ± 0.67% and 21.33 ± 3.71%, respectively (p > 0.05). However, mortality in CN showed greater variation, as indicated by its larger standard error. During the grower phase (6–20 weeks), mortality declined markedly in both varieties. CARI Debendra recorded a mortality rate of 3.40 ± 0.87%, whereas CARI Nirbheek recorded 1.65 ± 0.83%; the difference was not statistically significant (p > 0.05).

Table 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.




The brooding phase (0–5 weeks) recorded the highest mortality in both chicken varieties. Such early losses may be associated with the underdeveloped thermoregulatory and immune systems of neonatal chicks and their susceptibility to environmental stress. The identical mean mortality rate in both groups during this phase suggests a similar vulnerability under the study conditions. As the birds entered the grower phase (6–20 weeks), mortality declined markedly in both varieties, indicating improved livability with increasing age. Previous field evaluations have also reported that mortality in improved backyard chickens varies with age and management conditions (Khadda et al., 2017; Padhi et al., 2003). Official ICAR information reports high overall liveability for CARI Nirbheek under recommended management (ICAR, n.d.).

Conclusion:

The comparative evaluation demonstrated distinct age-related performance patterns in CARI Debendra and CARI Nirbheek under the management conditions used in the Eastern Plain Zone of Uttar Pradesh. CARI Nirbheek had a higher body weight at hatching and maintained this advantage during the first two weeks. Thereafter, CARI Debendra showed stronger growth, achieved a final mean body weight of 2221.57 g at 20 weeks, and generally recorded more favourable feed conversion ratios. CARI Nirbheek reached 1923.18 g at the same age and had the higher recorded feed intake at week 20. Mortality did not differ significantly between the varieties. The greatest losses occurred during the 0–5-week brooding phase, while mortality declined substantially during the 6–20-week grower phase. Under the conditions of this study, CARI Debendra appears more appropriate when later-stage body weight and feed efficiency are the principal production objectives. However, the similar mortality patterns indicate that the success of either variety depends strongly on effective brooding, health care, and environmental management during the first five weeks.

Limitations
This single-location study evaluated only two chicken varieties and used 150 birds per variety. Feed composition, sex-specific performance, environmental measurements, disease incidence, and economic outcomes were not fully reported. The feed-intake sequence requires clarification because some later values were lower than preceding values, which is inconsistent with a cumulative interpretation. The study ended at 20 weeks and therefore did not assess subsequent production or mortality. Multi-location studies with sex-stratified analyses, clearly defined feed-intake measurements, environmental monitoring, and economic evaluation are required.
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BODY WEIGHT (gm)
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	Feed Intake
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Feed conversion ratio
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