


Comparative Performance of Kamrupa Chickens Under Field and Farm Conditions


Abstract
A comparative evaluation of growth performance, conformation traits, age at sexual maturity, egg weight and egg production of Kamrupa chickens. The experiment was conducted under field and farm rearing systems during 2024–25. Body weights, feed conversion ratio (FCR), conformation traits and egg production parameters were recorded up to 72 weeks of age. Farm reared birds exhibited significantly higher body weights at all stages, earlier sexual maturity, heavier egg weights and superior egg production compared to field-reared birds. At 40 weeks of age, farm males and females weighed 2502.56 g and 1957.92 g respectively, compared to 2122.63 g and 1782.17 g in field conditions. Age at sexual maturity was reduced by 21 days in farm birds. Egg production up to 72 weeks was 156.21 (hen housed) in farm conditions versus 124.94 in field conditions. The study confirms that improved management and controlled feeding in farm systems. Substantially enhance the productive performance of Kamrupa chickens.
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Introduction
Rural poultry plays a crucial role in livelihood security, nutritional support, and income generation in developing countries. Indigenous and improved dual-purpose birds such as Kamrupa chickens are increasingly promoted for backyard farming due to their adaptability, disease resistance, and acceptable productivity (FAO, 2014;, Singh et al., 2018).
Performance of rural poultry often varies between controlled farm conditions and farmer managed field conditions. Understanding these differences is essential for designing breeding and extension strategies. Growth traits, conformation characteristics, and egg production parameters are key indicators of genetic potential and environmental influence (Niranjan et al., 2008).
The present study evaluates and compares productive traits of Kamrupa chickens under field and farm management systems to assess their performance potential and practical suitability.
Materials and Methods
Study location and experimental design
The study was conducted during 2024–25 under the All India Coordinated Research Project (AICRP) on Poultry Breeding. The performancePerformance of Kamrupa chickens was evaluated simultaneously under two production environments.

Institutional farm condition birds maintained under controlled management at the research farm. Field condition birds distributed to rural households and reared under farmer managed and semi-scavenging systems.

The objective was to compare growth and production performance across environments representing intensive and backyard systems. Both flocks originated from the same hatch to minimize genetic variation.
Experimental birds and flock structure
A total of 200-day-old200-day old Kamrupa chicks were allocated to each system at the start of the experiment. Birds were wing banded for identification and monitored up to 72 weeks of age. Sex was determined at 20 weeks, and performance was recorded separately for males and females where applicable.
Bird numbers varied at later stages due to natural mortality, sampling, and the effective sample size (N) for each trait is presented in the results tables.
Management practices
Farm management
Birds maintained at the institutional farm were reared under intensive management. Chicks were brooded according to standard temperature schedules and vaccinated in accordance withusing standard temperature schedules and vaccinated according to recommended poultry health protocols. Feed and water were provided ad libitum. A phase feeding program was followed:
Starter diet: 0–6 weeks
Grower diet: 7–20 weeks
Layer diet: after the onset of lay

Rations were formulated to meet nutrient requirements for dual-purpose birds, including balanced protein, energy, vitamins, and minerals. Litter management, sanitation, and biosecurity practices were maintained throughout the experimental period.
Field management
Birds placed under field conditions were reared by rural farmers using a semi-scavenging backyard system. Housing consisted of locally available shelters with night confinement. Birds scavenged during the day and received household grain supplementation depending on farmer'sfarmer practice. Vaccination and basic veterinary support were provided through the project to reduce disease related bias. Management variability among households reflects realistic rural production conditions.
Data collection
Body weight measurement
Individual body weights were recorded using a digital weighing balance at the following ages:
Day-old
5 weeks
20 weeks (sex-wise)
40 weeks (sex-wise)

Measurements were taken in the morning before feeding to reduce variation due to gut fill.
Feed conversion ratio (FCR)
Feed intake and body weight gain were recorded in farm birds up to 5 weeks of age to calculate feed conversion ratio. FCR was not estimated under field conditions due to uncontrolled scavenging intake.
Conformation traits
At 5 weeks of age, the following morphological traits were measured in a representative sample:
Shank length (mm) – measured using a vernier caliper
Keel length (mm) – measured from the anterior to the posterior tip
Breast angle (degrees) – measured using a breast angle meter
Each measurement was taken by the same observer to reduce measurement error.
Age at sexual maturity
Age at sexual maturity (ASM) was defined as the number of days required for 50% of the flock to begin laying eggs. Daily egg records were maintained to determine this threshold. In field flocks, ASM data were compiled from farmer records verified by project staff.
Egg weight
Egg weight was recorded at:
32 weeks
40 weeks
52 weeks
72 weeks
A random sample of freshly laid eggs was collected and weighed individually using an electronic scale with 0.01 g precision.

Egg production
Egg production was calculated on three bases:
Hen-housed production – total eggs produced divided by the initial number of hens
Hen-day production – eggs produced per live hen per day
Survivor production – eggs produced per surviving hens
Cumulative production was recorded up to:
40 weeks
52 weeks
72 weeks
Mortality was recorded daily to adjust production calculations.

Statistical analysis	Comment by Ki Mulyo Mulyono: Statistical Analysis Needs Improvement.
It is recommended to conduct independent-samples t-tests for parameters with two groups to assess the significance of observed differences between under field and farm conditions. All statistical tests were conducted at a 5% significance level (p < 0.05) to ensure the reliability of the comparison results. Results are expressed as Means and Standard Errors (SE).

This is necessary for:
- Objectivity: Avoiding subjective bias in interpreting "large differences" as "statistically significant differences."
- Precision: Ensuring that the superiority of the farming system is scientifically proven, not simply variations in field data.
Data were summarized as Mean ± Standard Error (SE). Comparative evaluation between farm and field systems was conducted using descriptive statistical methods appropriate for summarized performance trials. Differences between systems were interpreted biologically rather than inferentially due to unequal sample sizes and field variability.
All calculations were performed using standard statistical procedures described by Snedecor and Cochran (1994). Trait wise sample sizes are reported alongside means to maintain transparency.
Ethical considerations
Bird management and handling followed institutional animal care guidelines. Farmers participating in the field study provided informed consent and all birds received preventive health care to minimize welfare risks.
Results	Comment by Ki Mulyo Mulyono: To enhance the value of this manuscript for reporting Results, it is recommended that when presenting data (as in Table 1), use technical terms to indicate that the differences are not due to chance:
For Growth: The difference in body weight at week 40 was statistically significant (P < 0.05), with farm-reared birds consistently performing better than field-reared birds.
For Egg Production: The farm-reared system showed a significant increase in egg production for hens reared up to 72 weeks compared to the field system, supported by a calculated probability value of less than 0.05.
Growth performance
Body weight performance of Kamrupa chickens under field and farm conditions is presented in Table 1. Day-oldDay old body weight was nearly identical between the two systems, averaging approximately 39.6–39.9 g, indicating uniform hatch weight and genetic consistency at the start of the experiment. However, divergence in growth became evident as birds aged.
At 5 weeks, farm reared birds attained a substantially higher mean body weight (413.91 g) compared to field birds (329.30 g). That representing an approximate 26% improvement under intensive management. This growth advantage persisted through later stages. At 20 weeks, sex-wise differences became more pronounced. Farm males reached 1580.83 g compared to 1488.75 g in field males. While farm females averaged 1263.50 g versus 1137.41 g in field females.
The disparity widened further by 40 weeks of age. Farm males achieved a mean body weight of 2502.56 g and exceeding field males (2122.63 g) by nearly 380 g. Similarly, farm females weighed 1957.92 g compared to 1782.17 g in field females. Islam et al., (2014) also reported similar mean body weights in the case of Vanaraja and indigenous chicken in the backyard system of rearing. These findings demonstrate sustained growth advantages in the farm environment and confirm that management conditions significantly influence adult body weight expression.

Feed conversion efficiency
Feed conversion ratio (FCR) up to 5 weeks of age was recorded for farm birds and averaged 2.65. This value indicates efficient feed utilization during the early growth phase under controlled feeding. Comparable FCR data were not available for field birds due to scavenging intake variability. Nevertheless, the higher body weight of farm birds suggests superior feed efficiency associated with balanced nutrition and regulated feeding.
Conformation traits
Morphometric measurements at 5 weeks revealed moderate differences between systems. Shank length averaged 52.62 mm in field birds and 49.98 mm in farm birds. While keel length was 53.29 mm and 52.64 mm, respectively. These measurements indicate similar skeletal frame development between environments.
In contrast, the breast angle differed markedly. Farm birds recorded a mean breast angle of 70.14°, compared to 55.74° in field birds. This substantial variation suggests enhanced muscular development and body conformation under farm management, likely reflecting improved protein intake and early growth conditions.
Age at sexual maturity
Age at sexual maturity (ASM) showed a clear environmental effect. Farm birds reached 50% egg production at an average of 148.18 days. Whereas field birds matured later at 168.96 days. The approximately 21st day reduction in ASM under farm management represents a biologically significant improvement in reproductive efficiency and shortens the non-productive rearing period.
Earlier onset of lay in farm birds corresponds with their higher growth rate and body weight at sexual maturity. That indicating a strong relationship between nutritional status and reproductive development.
Egg weight
Egg weight increased progressively with age in both systems reflecting normal physiological maturation. However, farm birds consistently produced heavier eggs at every stage measured.
At 32 weeks, farm eggs averaged 52.45 g compared to 42.54 g in field birds. The difference widened at later ages. By 72 weeks, farm eggs reached 62.45 g, while field eggs averaged 48.13 g. (Kalita, N., & Talukdar, A. 2022) The sustained advantage of 10–14 g per egg represents a major improvement in marketable egg mass and overall productivity.
The pattern indicates that nutritional adequacy and body condition under farm management support greater egg formation capacity.
Egg production performance
Cumulative egg production showed a consistent superiority of farm birds across all production bases and age intervals.
Production up to 40 weeks
Farm hens produced 51.85 eggs (hen housed) compared to 46.24 eggs in field hens. Hen-day production and survivor production followed a similar pattern (54.21 vs 47.18 eggs)followed a similar pattern (54.21 vs 47.18 eggs) and survivor production. That was also higher in the farm system (56.03 vs 48.96 eggs). These results indicate improved early-laying persistenceearly laying persistency and survivability under intensive management.
Production up to 52 weeks
The productivity gap widened further by 52 weeks. Farm hens achieved 93.32 eggs (hen housed), substantially exceeding field hens (76.28 eggs). Survivor production reached 96.60 eggs in farm birds compared to 80.72 eggs in field birds, demonstrating sustained laying performance. The egg production up to the 52nd week of age in Kamrupa chicken reported in the present study was in accordance with the findingsfinding of Choudhary et al., (2019)
Production up to 72 weeks
Long-term production trends remained consistent. Farm hens produced 156.21 eggs (hen housed) compared to 124.94 eggs in field birds. Survivor production reached 163.03 eggs. In the farm system, theexceeding field production (131.63 eggs) by more than 30 eggs per hen. This difference highlights improved laying persistency and survivability over the full production cycle.
Survivability trend
Although mortality data were not explicitly tabulated survivor-based egg production values indicate better flock retention in the farm system. Higher survivor production suggests that controlled housing, vaccination, health monitoring reduced losses and contributed to cumulative productivity.
Overall, results demonstrate that Kamrupa chickens respond strongly to improved management. While field birds maintained acceptable productivity under low-input systems. The farm birds expressed significantly greater growth, earlier maturity, heavier eggs and higher cumulative egg production.
Table-1: 	Mean and Standard Error for body weights, feed conversion ratio, conformation traits, age at sexual maturity, egg weights and egg productions
	
Traits
	(5) Kamrupa
(Field)
	(6) Kamrupa
(Farm)

	
	N
	Mean ± SE
	N
	Mean ± SE

	Body Weight (g) at

	Day old
	200
	39.92 ± 0.38
	200
	39.59 ± 0.52

	5 weeks
	182
	329.30 ±  2.63
	189
	413.91 ± 2.03

	20 weeks
	Male
	40
	1488.75 ± 21.67
	40
	1580.83 ± 10.14

	
	Female
	140
	1137.41 ± 7.47
	137
	1263.50 ± 5.33

	40 weeks
	Male
	32
	2122.63 ± 40.27
	36
	2502.56± 9.23

	
	Female
	126
	1782.17 ± 19.05
	129
	1957.92 ± 5.41

	FCR up to 5 weeks
	-
	-
	189
	2.65

	Conformation traits at 5 week of age

	Shank length (mm)
	182
	52.62 ± 0.50
	189
	49.98 ± 0.41

	Keel length (mm)
	182
	53.29 ± 0.56
	189
	52.64 ± 0.47

	Breast Angle (o)
	182
	55.74 ± 0.54
	189
	70.14 ± 0.50

	Average age at sexual maturity (days)
	*
	168.96
	20
	148.18 ± 1.56

	Egg weight (g) at

	32 week
	150
	42.54 ± 0.41
	200
	52.45 ± 0.26

	40 week
	150
	44.25 ± 0.52
	200
	60.76 ± 0.33

	52 week
	150
	47.21 ± 0.91
	200
	61.83 ± 0.29

	72 week
	150
	48.13 ± 1.02
	200
	62.45 ± 0.31

	Egg production to 40 weeks of age

	Hen housed
	140
	46.24
	137
	51.85

	Hen day
	-
	47.18
	-
	54.21

	Survivor
	126
	48.96
	129
	56.03

	Egg production to 52 weeks of age

	Hen housed
	140
	76.28
	137
	93.32

	Hen day
	-
	78.19
	-
	95.67

	Survivor
	105
	80.72
	112
	96.60

	Egg production to 72 weeks of age

	Hen housed
	140
	124.94
	137
	156.21

	Hen day
	-
	127.06 
	-
	160.12

	Survivor
	85
	131.63
	92
	163.03



Discussion
The present evaluation demonstrates a clear advantage of farm managed Kamrupa chickens over field reared birds in growth, maturity, and egg production traits. The magnitude of difference observed across traits indicates that while the genetic potential of the strain is strong. Its phenotypic expression is highly dependent on the managementon management environment. Similar interactions between genotype and production environment have been widely reported in rural poultry systems.
Body weight differences between the two systems widened progressively with age. Although day old weights were nearly identical. The divergence became evident by 5 weeks and remained substantial through 40 weeks. This pattern suggests that post-hatch nutrition and management. Rather than genetic variability are the primary drivers of growth differences. Comparable findings were reported by Niranjan et al. (2008), who noted that improved indigenous chicken varieties exhibit moderate early growth but respond strongly to enhanced feeding regimes. Likewise, studies on dual purpose rural poultry strains have shown that controlled feeding and biosecure. The housing significantly increase live weight and survivability (Singh et al., 2018). The heavier mature weights observed in the farm flock in the present study are consistent with these reports and emphasize the role of nutrient density and health management in expressing growth potential.
Conformation traits, particularly breast angle were markedly superior in farm birds. (Sarma,2025) Skeletal and muscular development in poultry is closely linked to balanced protein and mineral intake during early growth phases. Leeson and Summers (2001) highlighted that inadequate early nutrition permanently restricts frame development. Which may explain the comparatively lower breast angle in field birds. Similar trends were observed in comparative evaluations of backyard poultry. Where birds under semi-scavenging systems showed reduced structural development due to inconsistent nutrient intake (FAO, 2014). The present findings reinforce that early life nutrition is critical for optimizing carcass and structural traits in dual-purpose birds.
Age at sexual maturity (ASM) is a key economic trait influencing lifetime productivity. Farm-reared birds reached maturity approximately three weeks earlier than field birds. Which aligns with established relationships between growth rate and the onset of lay. Faster growth accelerates reproductive organ development, leading to earlier egg production (North & Bell, 1990). Several studies have documented that improved feeding shortens ASM in indigenous and improved breeds without compromising egg size (Niranjan et al., 2008; Singh et al., 2018). The earlier maturity observed in the farm flock in this study therefore reflects improved energy balance and body condition rather than genetic differences.
Egg weight and egg production showed consistent superiority under farm conditions. The progressive increase in egg weight with age is a normal physiological pattern associated with maturation of the reproductive tract. However, the magnitude of difference between systems suggests sustained nutritional advantages in the farm environment. Heavier, eggs in well managed flocks have been reported in both commercial and improved rural strains (Saikia et. al., 2023). This primarily due to higher dietary protein and energy availability (Leeson & Summers, 2001). FAO (2014). Similarly reported that backyard poultry maintained under supplementation programs produced larger eggs and higher cumulative egg numbers than un-supplemented flocks.
Egg production up to 72 weeks followed the same trend with farm birds outperforming field birds on hen-housed and survivor bases. This indicates not only higher laying persistency but also better survivability under controlled management. Rural poultry systems often experience productivity losses due to disease exposure, predator risk and feed inconsistency (Singh et al., 2018). The improved survival and productivity observed in the farm system suggest that biosecurity, vaccination and balanced feeding collectively contribute to sustained laying performance.
Despite lower absolute productivity, field-reared birds demonstrated acceptable performance under low-input conditions. This resilience is an important trait for rural poultry. Where management resources are limited. Several authors have emphasized that improved indigenous strains are valuable because they maintain reasonable output even under suboptimal environments (Niranjan et al., 2008; FAO, 2014). Therefore, the performance gap observed in this study should be interpreted not as a limitation of the breed, but as an opportunity for targeted extension interventions.
Overall, the findings confirm that Kamrupa chickens possess substantial genetic capacity for dual-purpose production. When provided with improved nutrition and management, they approach performance levels seen in semi-commercial systems. Bridging the management gap in village conditions through farmer training, feed supplementation, and basic health care could significantly enhance rural poultry productivity and household income.
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