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Comparative analysis of development of Chabro chicks reared under intensive and backyard farming system


Abstract:
The present study was conducted to evaluate and compare the development of Chabro chicks reared under intensive and backyard farming system. Chabro, a dual-purpose improved poultry strain, is widely promoted for rural poultry production due to its adaptability and hardiness. A total of 2560 Chabro reared under intensive system and 100 Chabro breeds reared under backyard farming system. The parameters taken were body weight, mortality, disease, and egg productivity. Body weight was recorded weekly from 1 to 25 weeks of age, along with mortality rate and diseases. Egg productivity was recorded between 18 to 22 weeks. It was revealed that significantly higher body weight, less mortality rate in chicks reared under intensive system compared to those reared in backyard farming system. Coccidiosis disease in intensive system and E. coli disease in backyard farming system was observed. The egg productivity of the birds reared under intensive system was higher compared to backyard farming system. 
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1. Introduction:
The poultry industry has emerged as the fastest-growing sector within the livestock industry of India. This is reflected by India's global ranking as the fifth-largest poultry population, comprising 851.81 million birds. The backyard poultry population in the country reached 317.07 million in 2019, representing a 45.8% increase compared to the previous census. Egg production has also shown a significant upward trend, rising from 78.48 billion eggs in 2014–15 to 114.38 billion eggs in 2019–20. Poultry farming has gained substantial importance as a means of income generation and entrepreneurial activity across rural, semi-urban, and metropolitan areas. Furthermore, it serves as a critical source of supplementary income and contributes to the enhancement of nutritional security among rural populations and socio-economically disadvantaged groups. In India, these poultry enterprises have provided significant support to poor and landless farmers, as well as to marginalized communities, helping them improve their livelihoods, build assets, and rise out of poverty (Islam et al., 2021). Moreover, compared to red meat, chicken meat offered a more affordable and high-quality source of protein, with lower cholesterol content(Al-Dawood and Al-Atiyat, 2022).
The Government of India recognizes backyard poultry farming as an effective means to combat protein malnutrition, particularly in rural and tribal communities. To support this initiative, various schemes have been implemented (Rajkumar et al., 2021). Notably, backyard poultry production in the country witnessed a significant growth of 45.38% between 2012 and 2017 (Toor & Goel, 2022).
In Himachal Pradesh, the poultry sector has experienced significant expansion, with a growth rate of 36.42% recorded between 2007 and 2012, followed by 21.36% increase from 2012 to 2019. However, this growth has predominantly occurred within large-scale commercial operations, while backyard poultry farming has remained largely underdeveloped. Currently, only 3.7% of households in the state are engaged in backyard poultry rearing, in stark contrast to northeastern hill states where household participation exceeds 50% (Kornel, 2008; Thakur et al., 2012). Consequently, per capita egg availability in Himachal Pradesh remains substantially below the national average, with an estimated annual consumption of merely 12 eggs per person compared to the national average of 101 eggs (GOI, 2023)
The Chabro breed, developed for meat production by the Central Poultry Development Organization, Chandigarh, exhibits a multi-coloured plumage and demonstrates high adaptability to both harsh and tropical climatic conditions. It is well-suited for backyard poultry farming and can also be effectively reared under intensive production systems. Notably, Chabro birds exhibit resilience to suboptimal husbandry practices, with minimal impact on their productivity (Singh and Pathak, 2019). The production performance of this breed has been systematically evaluated under both intensive and semi-intensive rearing systems (Sanka and Mbaga, 2014, Patel et al., 2018).
Lack of information on Chabro birds and the need to identify the optimal poultry rearing system suitable for unique agro-climatic condition of Himachal Pradesh provoked to design a research work on comparative analysis of development of Chabro chicks under intensive and backyard farming system. The aim of the study was to provide valuable insights to help farmers and policymakers select the most sustainable, economically viable and welfare-oriented poultry farming practices suitable for hilly regions.

2. Materials and methods:
The present experiment was conducted at Government Poultry Farm Chauntra, District Mandi of Himachal Pradesh and Private poultry farm of Suresh Kumar V.P.O Chauntra Tehsil Joginder Nagar district Mandi of Himachal Pradesh (from September 2024 to March 2025) to study the body weight and growth performance of CHABRO chicks under intensive and backyard farming system. 
Total 2560 CHABRO chicks were reared under intensive system (at government poultry farm) and 100 CHABRO chicks in backyard farming system (at private poultry farm). 
2.1Experimental design:
Intensive system - Before the bird’s arrival, the housing facilities were thoroughly prepared, maintaining brooding pen temperatures between 85°F and 90°F, with concrete floors, good ventilation, and sunlight exposure. The sheds were fumigated prior to introducing the birds (Shinkafi et al 2022). A deep litter system was adopted, where a base layer of sawdust or straw was provided, and additional layers were added as needed to maintain hygiene. During the brooding phase, starting at 90°F, the temperature was reduced by 5°F each week until reaching 70°F. Clean water was always available, birds were monitored several times daily, and feeder heights were adjusted to the chicks’ needs. At seven weeks, birds were transferred to the grower house, given grower feed, and managed with proper ventilation and regular monitoring of body weight and feed intake. Debeaking of females was also performed during this stage. From 21 to 25 weeks, birds were housed with proper ventilation and light schedules were gradually increased from 12 to 16 hours per day. They were fed layer meal and regularly weighed. Feed, being a major cost and performance factor, was carefully managed using high-quality Godrej & Sampoorna feeds (CIN: U74999PB2018PTC047577). Proper vaccination (like Marek’s disease vaccination, I.B. Live vaccination, fowl pox vaccination, Lasota booster vaccination) were done under intensive condition.
Backyard system - Before the birds arrived, proper housing was prepared with concrete floors, adequate ventilation, and direct sunlight, maintaining brooding pen temperatures between 85°F and 90°F. A deep litter system was used, utilizing materials like wood shavings, sawdust, nut hulls, chopped rice straw, and paddy husk. During the brooding stage, temperature was controlled with bulbs, and chicks were kept in a dark room for the first week, with jaggery water provided for the first two days. At seventh weeks, birds were moved to the grower house and allowed to graze freely during the day. No debeaking was done, and they were given proper feed, ventilation, and water. From 21 to 25 weeks, layers were housed with good ventilation and a gradually increasing light schedule from 12 to 16 hours daily. They were also allowed to graze in the backyard, fed properly, and weighed at regular intervals. The birds were supplemented with Godrej Crum Egg Phase 2 feed and Elite Broiler Starter Crumbs for optimal growth in backyard farming. Marek’s disease vaccination was already done in hatching day old chicks. afterward, no vaccination was done in backyard farming system.
 Body weight, Feed intake, disease, and egg laying were observed and recorded during the experiment and at the end of the study mortality ratio were recorded.

3. Result and discussion:
Body weight: Under intensive rearing conditions, the initial body weights of one-day-old CHABRO chicks were 45 g for females and 60 g for males. Weekly monitoring revealed that by 8–9 weeks of age (~60 days), female birds reached an average body weight of 1.4 kg, while males attained 1.7 kg. At 20 weeks, females averaged 2.2 kg and males 2.6 kg, which further increased to 2.7 kg and 3.2 kg, respectively, by 25 weeks. Under extensive conditions, the corresponding body weights for one-day-old chicks remained the same; however, growth rates were lower. By 8–9 weeks, females averaged 1.1 kg and males 1.4 kg. At 20 weeks, body weights increased to 1.7 kg for females and 2.2 kg for males, reaching 1.9 kg and 2.4 kg, respectively, by 25 weeks (Table 1).
In concordance with our findings it is reported that chicks reared under intensive production systems exhibited significantly higher body weights compared to those raised under backyard farming conditions. The reduced body weights observed in Chabro chicks reared in backyard environments may be attributed to inconsistent feed availability and increased exposure to environmental stressors.

Table 1. Sex-wise growth performance (Body weight gain) of CHABRO chicks under intensive and backyard farming system.
	Age (Weeks)
	      Sex
	Intensive system          (k.g)
	Backyard system (k.g)

	0 (DOC)
	Female
	0.04
	0.04

	
	Male
	0.06
	0.06

	8-9 weeks
	Female 
	1.4
	1.1

	
	Male
	1.7
	1.4

	20 weeks
	Female
	2.2
	1.7

	
	Male
	2.6
	2.2

	25 weeks
	Female
	2.7
	1.9

	
	Male
	3.2
	2.4



Mortality: Under intensive conditions, CHABRO chicks experienced the highest mortality during the first week of rearing, with a peak of 3.3% in September, followed by 1.01% in October, 0.5% in November, 0.3% in December, and 0.1% in January. No mortality was recorded in February and March, indicating a steady decline over time. The overall low mortality rate suggests effective management practices and favourable environmental conditions. Under extensive conditions, mortality was also highest during the first week and peaked in September at 4%, followed by 2.08% in October, 1.06% in November, and 1.07% in January. No mortality occurred in December, February, and March, reflecting improved conditions over time and successful adaptation (figure1). The mortality rate was higher in the backyard farming system (4%) compared to the intensive farming system (3.3%), consistent with the findings of (Santos et al., 2022), who reported significantly greater chick mortality under backyard conditions. This increased mortality was mainly attributed to inadequate housing, poor nutritional support, and limited access to veterinary services.
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Figure1. Graphical representation of Mortality rate of CHABRO birds reared under intensive and backyard (extensive) system

Disease- Under intensive conditions, Chabro birds showed signs of coccidiosis, particularly during the 12th to 16th weeks of the growing period. This parasitic disease, caused by various Eimeria species, significantly impacted bird health, with symptoms including ruffled feathers, reduced feed intake, bloody diarrhoea, weight loss, and lethargy. Treatment with anti-coccidial drugs such as Amprolium, a sulphaquinoxaline-diaveridine combination, and supplementation with Vitamins A and K, along with improved management practices like litter replacement, regular raking, and fumigation, effectively controlled the disease. Marek’s disease vaccination was administered at day-old age, and female chicks were debeaked at 17–18 weeks to prevent egg damage. In the backyard system, CHABRO birds experienced prolonged diarrhoea, later diagnosed as E. coliinfection (colibacillosis), which affects birds of all ages and can cause mortality. Symptoms included reduced feed intake, diarrhoea, and weight loss. Treatment with liquid Enrofloxacin (1 ml in water, twice daily for 5 days) as prescribed by Dr. Ranjana Sood, along with improved management, helped resolve the issue. Although Marek’s vaccination was given at hatch, no further vaccinations were administered in the backyard system. A major challenge in backyard rearing was temperature management during brooding (0–4 weeks), due to a lack of proper facilities, negatively affecting chick growth and development (Thakur et al.,2012).
Consistent with our findings, (Zhang et al., 2024) reported that effective management of E. coli infections in backyard poultry systems remains a significant challenge, primarily due to limited resources, low farmer awareness, and the emergence of multi drug-resistant strains. Our observations also align with the studies of (Li et al., 2021), which documented the occurrence of diseases in both backyard and intensive poultry production systems. Furthermore, (Nguyen et al., 2022) emphasized the efficacy of enhanced bio security measures—such as rigorous sanitation protocols, proper water management, and restricted access to poultry enclosures—as cost-effective strategies for disease prevention.
Egg productivity: Under intensive conditions, a total of 2,136 female birds produced approximately 1,200 eggs per day, with each bird laying 5–6 eggs daily. In contrast, under extensive (backyard) conditions, 82 females laid 3–4 eggs per day, resulting in an average daily production of approximately 305 eggs. Egg production was notably higher in the intensive system compared to the backyard system. These findings are consistent with those of (Nguyen et al., 2019), who reported that backyard hens typically produce 50–150 eggs per day, depending on seasonal variation and management practices. The enhanced egg production in intensive systems is largely attributed to optimized feeding strategies, effective disease management, and selective breeding aimed at improving laying performance.
4. Conclusion:
Chabro birds reared under intensive farming conditions exhibited superior performance in terms of body weight gain, reduced mortality rates, and enhanced egg production compared to those managed under backyard systems. Intensive rearing resulted in significantly higher body weights (2.7 kg in females, 3.2 kg in males) than backyard rearing (1.9 kg in females, 2.4 kg in males). Mortality rates were consistently lower in the intensive system, particularly beyond the first month of rearing. Both systems encountered disease challenges; coccidiosis was more prevalent in intensively managed birds, while Escherichia coli infections were common in backyard flocks. These conditions were effectively managed with appropriate therapeutic interventions. Egg productivity was also notably higher in the intensive system. Overall, intensive farming demonstrated greater efficiency in terms of growth performance, survivability, and reproductive output, making it more suitable for commercial poultry production. In contrast, although backyard farming offers advantages in sustainability and cost-efficiency, it presents challenges in disease control and achieving uniform growth. The selection of a production system is contingent upon the farmer’s resource availability and the dynamics of market demand.
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