


Economic Assessment of Broiler fed with red chilli powder



ABSTRACT
A six-week feeding trial was conducted to assess the economic impact of red chilli powder (Capsicum annuum) supplementation in broiler diets. Two hundred day-old broiler chicks were randomly divided into five dietary treatments with four replicates per group. The control group (T0) received a standard basal diet, while T1 to T4 were supplemented with 2.5 g, 5.0 g, 7.5 g, and 10.0 g of red chilli powder per kg of feed, respectively.Results indicated that red chilli supplementation slightly increased production cost but significantly improved growth performance and profitability. The highest body weight (1.92 kg), net profit (Rs. 74.58), and benefit-cost ratio (1.37) were observed in the T4 group. Capsaicin, the active compound in chilli, likely enhanced feed efficiency through improved digestion and enzyme activity. Overall, the inclusion of 10 g/kg red chilli powder in broiler diets proved to be economically beneficial, offering a viable, natural alternative to synthetic growth promoters.
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INTRODUCTION
The modern broiler industry in India has witnessed rapid growth, transitioning from a backyard activity to a highly organized commercial enterprise. Over the past few decades, improvements in genetics, nutrition, disease control and farm management have significantly boosted productivity. As of 2023, India ranks fourth globally in broiler meat production, with an annual output exceeding 4.9 million metric tons and per capita poultry meat consumption is steadily increasing (USDA, 2023; FAO, 2023). This sector plays a crucial role in employment generation, rural livelihood and food security.
However, the industry faces persistent challenges, including rising feed costs, disease outbreaks, heat stress and growing concerns over antibiotic resistance. Feed expenses account for 60–70% of total production costs, making any strategy to improve feed efficiency critical to profitability (Chakravarthi et al., 2022; Patra, 2020). Additionally, the overuse of antibiotic growth promoters (AGPs) has led to global pressure for their reduction or replacement due to links with antimicrobial resistance (WHO, 2022; van Boeckel et al., 2019).
In this context, phytogenic feed additives (PFAs)—natural compounds derived from herbs, spices and essential oils—are gaining popularity as eco-friendly alternatives to AGPs. PFAs improve nutrient digestibility, enhance immunity and reduce microbial load in the gut, leading to better performance and meat quality (Windisch et al., 2008; Kiczorowska et al., 2020). Commonly used phytobiotics include garlic, turmeric, oregano, thyme, black pepper and red chilli (Capsicum annuum).
Red chilli, widely consumed in human diets, contains capsaicin, a pungent alkaloid that modulates digestive secretions, stimulates bile acid production and enhances enzymatic activity in poultry (Zhang et al., 2021; Puvača et al., 2014). It is also rich in antioxidants and vitamin C, which help reduce oxidative stress and support immune function (Al-Kassie et al., 2012; Khan et al., 2023). Capsaicin's thermoregulatory effects make it particularly beneficial in hot and humid climates, common across much of India (Skomorucha & Sosnówka-Czajka, 2022).
Recent research confirms that red chilli supplementation in broiler diets improves body weight, feed conversion ratio (FCR) and overall profitability without adverse health impacts (Elbaz et al., 2022; Munglang & Vidyarthi, 2020). Its use also aligns with market demands for antibiotic-free, naturally enhanced poultry products (Park et al., 2023). Moreover, integrating PFAs into broiler nutrition supports global goals for sustainable, low-carbon animal agriculture (Shurson et al., 2021).
Importantly, modern consumers are increasingly inclined toward poultry products raised under natural and environmentally responsible systems. Studies show that clean-label products those free from synthetic additives are associated with higher consumer trust and willingness to pay (Roosen et al., 2020). Thus, incorporating red chilli not only supports animal performance but may also enhance the market value of poultry meat through its natural, health-promoting properties.
Given these trends and challenges, this study aims to assess the economic feasibility of red chilli powder inclusion in broiler diets, focusing on cost-effectiveness, growth performance and potential application as a natural feed supplement.
MATERIAL AND METHODS
Treatments and Experimental design
The trial was conducted on Total 200, day old broiler chicks, obtained from Isha Poultry services Chiplun, District Ratnagiri. The chicks were from the same hatch and were reared under uniform management condition up to sixth weeks of age. On arrival, the chicks were weighed individually  and randomly divided into five treatments including control were formulated. The experiment was conducted in a Randomized Block Design with following dietary treatments. The control (T0) group was fed standard ration and T1, T2, T3, T4 group were provided same standard ration supplemented with 2.50 g, 5.00 g 7.50 g and 10.00 g Shatavari root powder, respectively. The experiment is conducted at poultry unit of instructional farm department of Animal Husbandry and Dairy Science, College of Agriculture, Dapoli. District – Ratnagiri, Maharashtra.
Economics Assessment of Shatavari root powder feeding
The economics of broiler was calculated by taking into consideration inputs viz., cost of  day-old chicks, cost of feed and Shatavari root powder.
The total cost and return of feeding Shatavari root powder with basal diet on growth performance of experimental birds using the formula given below.
Total cost = Fixed cost +Variable cost 
 Net profit = Total Revenue – Total cost
Benefit cost ratio =    
RESULT AND DISCUSSION
Economic assessment of broiler production
The cost of chicks, feed, labor, medicines and other inputs are major factors in the economics of broiler production. Net profit depends on the average live weight of birds and manure produced by the  birds. It is shown in Table No.1 and also graphically in Fig No.1
According to data, the treatment groups T0, T1, T2, T3 and T4 had respective total cost of production per bird figures of 195.50, 196.72, 198.33, 199.94 and 200.77 Rs., respectively. When red chilli powder was added  to the diet of birds, it marginally increased the cost of broiler production compared to the control diet. The treatment  T4 had the highest net profit per bird (Rs. 74.58), followed by T3 (Rs. 59.81), T2 (Rs. 48.42), T1 (Rs. 42.23) and T0 (Rs. 38.25) respectively.
Treatment T4 had the highest benefit cost ratio per bird (1.37), followed by treatments T3, T2, T1 and T0, which had respective benefits cost ratio of 1.30, 1.24, 1.21 and 1.19.
T5 provided the highest overall return (Rs. 275.30) among all the treatment groups, followed by T4, T3, T2 and T1 (Rs. 259.75, 246.75,    238.95 and 233.75), respectively.
The cost of a day-old chick remained constant at Rs. 49.00 across all treatment groups. The average total feed consumption per bird decreased slightly with increasing supplement levels, being highest in T0 (3.50 kg), followed by T1 (3.48 kg), T2 (3.47 kg), T3 (3.46 kg), and lowest in T4 (3.43 kg). Consequently, the cost of feed consumed per bird was also highest in T0 (Rs. 136.50), followed by T1 (Rs. 135.72), T2 (Rs. 135.33), T3 (Rs. 134.94), and lowest in T4 (Rs. 133.77).
The supplement intake increased as per treatment design, being nil in T0, and increasing sequentially across groups: T1 (8.34 g), T2 (16.68 g), T3 (25.02 g), and highest in T4 (33.36 g). Correspondingly, the cost of supplement per bird, calculated at Rs. 500/kg, was Rs. 0.00 in T0, Rs. 2.00 in T1, Rs. 4.00 in T2, Rs. 6.00 in T3, and Rs. 8.00 in T4.
Miscellaneous expenditure (Rs. 10.00 per bird) was consistent across all treatments. As a result, the total cost per bird was lowest in T0 (Rs. 195.50), and increased with supplement inclusion: T1 (Rs. 196.72), T2 (Rs. 198.33), T3 (Rs. 199.94), and T4 (Rs. 200.77).
The average body weight per bird showed a steady increase from T0 to T4, with T0 recording the lowest (1.60 kg), followed by T1 (1.64 kg), T2 (1.70 kg), T3 (1.80 kg), and the highest in T4 (1.92 kg). Correspondingly, the sale value of birds, calculated at Rs. 130/kg, was lowest in T0 (Rs. 208.00), followed by T1 (Rs. 213.20), T2 (Rs. 221.00), T3 (Rs. 234.00), and highest in T4 (Rs. 249.60).
The manure output per bird was Approximately uniform across treatments (5.00 kg), resulting in a constant manure sale value of Rs. 25.00 per bird in all groups. Similarly, the sale of feed bags per bird contributed Rs. 0.75 consistently across treatments.
Considering all revenue sources, the total return per bird was highest in T4 (Rs. 275.35), followed by T3 (Rs. 259.75), T2 (Rs. 246.75), T1 (Rs. 238.95), and T0 (Rs. 233.75). The net profit per bird followed a similar trend, being highest in T4 (Rs. 74.58), followed by T3 (Rs. 59.81), T2 (Rs. 48.42), T1 (Rs. 42.23), and T0 (Rs. 38.25).
The benefit-cost (B:C) ratio, a key indicator of economic efficiency, was highest in T4 (1.37), followed by T3 (1.30), T2 (1.24), T1 (1.21), and lowest in T0 (1.19). This consistent upward trend in B:C ratio indicates that supplement inclusion positively influenced profitability and production efficiency.
Overall, it is concluded that the supplementing broiler chicks with 10g of red chilli powder per Kg of feed improved their growth performance positively and contributed into more efficient output.
Contradict results were observed by Munglang et al. (2020) were they recorded higher B:C ratio values for  Control – T1 was 1.58,  (T2) 1.57 , (T3) 1.53,  (T4) 1.50  and (T5) 1.49 for  red chili powder g/kg feed whereas Profit per bird for T1-112.45, T2-114.11, T3-106.22, T4-101.72 and T5-101.64 and Net profit (Rs/kg live weight) was 47.67 47.51 45.20 43.27 and 42.99 for  T1 T2 ,T3 ,T4 and T5 respectively.
[bookmark: _Hlk173325132]Table 1. Economics of production treated with different levels of red chilli powder as feed (per bird)
	Sr.
No.
	Particular
	Treatments

	
	
	T0
	T1
	T2
	T3
	T4

	1
	Cost of a day-old chick (Rs.)
	49.00
	49.00
	49.00
	49.00
	49.00

	2
	Average total feed consumption / bird (Kg)
	3.50
	3.48
	3.47
	3.46
	3.43

	3
	Cost of feed (basal diet) Consumed / bird @ Rs.39/Kg
	136.50
	135.72
	135.33
	134.94
	133.77

	4
	Feed supplement consumed (g)
	0.00
	8.34
	16.68
	25.02
	33.36

	5
	Cost of supplement @ Rs.500/kg
	0.00
	2.00
	4.00
	6.00
	8.00

	6
	Misc. expenditure (Rs.) (Medicine,litter,  electricity  and labour etc.)
	10
	10
	10
	10
	10

	
	Total Cost (Cost A + B) (Rs.)
	195.50
	196.72
	198.33
	199.94
	200.77

	7
	Average body weight / bird (Kg)
	1.6
	1.64
	1.7
	1.8
	1.92

	8
	Average price / bird on sale @ Rs. 130 / Kg
	208
	213.2
	221
	234
	249.6

	9
	Manure obtained during experimental period (Kg / bird)
	5.00
	5.00
	5.00
	5.00
	5.00

	10
	Sale of poultry manure @ Rs. 5 / Kg
	25.00
	25.00
	25.00
	25.00
	25.00

	11
	Sale of feeding bag / bird (Rs. 10 / bag)
	0.75
	0.75
	0.75
	0.75
	0.75

	
	Total return / bird (Rs.) (Cost A + B) (Rs.)
	233.75
	238.95
	246.75
	259.75
	275.35

	
	Net profit / bird (Total return – Total cost) (Rs.)
	38.25
	42.23
	48.42
	59.81
	74.58

	
	B:C Ratio
	1.19
	1.21
	1.24
	1.30
	1.37









Conclusion
[bookmark: _GoBack]The study demonstrated that supplementing broiler feed with red chilli powder significantly enhanced growth performance and profitability. Among all treatments, 10 g/kg inclusion (T4) yielded the highest body weight, net profit, and benefit-cost ratio. The bioactive compound capsaicin likely contributed to improved digestion and feed efficiency. Despite a slight increase in feed cost, the overall economic returns were higher. Red chilli powder proved to be an effective natural growth promoter. Its use aligns with current trends toward antibiotic-free poultry production. Therefore, it can be recommended for commercial broiler operations.
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Fig.1. Net Profit/Bird (Rs.)
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