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Nutritional Modulation with Amino Acids, Probiotics and Prebiotics and its impact on Growth Performance and Feed Conversion Ratio in Aseel Chickens under Tropical Conditions of Chhattisgarh, India
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ABSTRACT
	Background: India possesses rich poultry genetic diversity, with indigenous breeds like Aseel valued for their adaptability, meat quality, and economic importance in backyard production systems. However, limited information exists on the synergistic effects of amino acids, probiotics, and prebiotics on growth performance and feed efficiency in Aseel chickens under tropical conditions.
Aim: This study aimed to evaluate the effect of dietary supplementation of amino acids (lysine and methionine), along with probiotics and prebiotics, on growth performance and feed conversion ratio (FCR) of Aseel chickens under Chhattisgarh conditions.
Study Design: A completely randomized design (CRD) with three groups: Control (C), Treatment 1 (T1), and Treatment 2 (T2).
Place and Duration of Study: The experiment was conducted at a poultry farm in Mahasamund, Chhattisgarh, India, for 8 weeks.
Methodology: A total of 120 day-old Aseel chicks were randomly divided into three groups (40 birds each). The control group received a basal diet, T1 received a basal diet supplemented with lysine (1.3%) and methionine (0.50%), and T2 received the same supplementation along with probiotics and prebiotics in drinking water. Birds were reared under uniform deep litter conditions. Weekly body weight, weight gain, and feed intake were recorded, and FCR was calculated. Data were analyzed using ANOVA at P< 0.05.
Results: No significant differences were observed during the first two weeks. From the third week onwards, treatment groups showed significantly higher body weight up to 8 weeks. The overall body weight gain from 0-8 week duration was recorded highest in the T2 (420.05 ± 36.56 gm), followed by T1 (412.10 ± 9.01 gm) and control (292.55 ± 12.77 gm). The best FCR was observed in T2 (2.72 ± 0.17), followed by T1 (2.90 ± 0.07), while the control group showed the poorest efficiency (3.00 ± 0.04).
Conclusion: Combined supplementation of amino acids, probiotics, and prebiotics significantly improves growth performance and feed efficiency in Aseel chickens, making it a promising strategy for sustainable and profitable poultry production.
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1. INTRODUCTION
India is exceptionally rich in biodiversity, hosting a wide range of animal species with substantial genetic variability within species. It is recognized as one of the world’s richest countries in terms of poultry genetic resources, where 20 indigenous chicken breeds found (Gowda et al., 2020). Aseel is the earliest Asian game fowl and the principal progenitor of Indian game chickens. The word “Aseel” is derived from the Arabic term “Aseel” denoting purity or nobility and symbolizing the breed’s ancestral strength. The breed has historically been valued for its fighting ability and robust constitution, which has contributed to its continued popularity in traditional poultry systems. Aseel is a notable native chicken breed of India, distinguished by its aggressiveness, stately gait, nimbleness, endurance and strong fighting aptitude (Singh, 2001). The breed exhibits distinct characteristics such as large body size (up to 28 inches in length), small wattles, aggressive nature, prominent shoulders, upright posture, muscular thighs, pea comb, strong legs, and excellent meat quality (Dohner, 2001). The female is producer of 64 eggs annually (Rajkumar et al., 2017). Poultry production is one of the most efficient systems which convert low-quality feed into high-quality animal protein for human consumption. Aseel used as table purpose breed also and can be easily reared in backyard poultry farming system with low investment. It also contributes substantially to the economic and social rehabilitation of economically weaker sections. Rural farmers can advantageously practice free-range and small-scale semi-commercial backyard poultry farming using improved varieties like Gramapriya and Vanaraja (Yadav et al., 2017). During 2022–23, India’s total meat production was recorded at 9.77 MMT, of which poultry constituted 51.14 per cent, positioning India fifth globally in chicken meat production (BAHS, 2023). The precise utilization and conservation of poultry genetic resources are of paramount importance for sustainable agricultural development, food production, rural advancement and environmental preservation (Besbes et al., 2007). Body weight is a key performance trait that reflects the genetic makeup and production ability of a bird in relation to a particular environment and its level of adaptability. 
Growth performance among different chicken breeds is largely influenced by chick hatch weight (day-old chick weight). Body weight and growth rate (body weight gain) are traits that exhibit a strong genetic association (Singh et al., 2023). Growth performance and feed conversion ration can be enhanced by dietary supplementation with addition of amino acids, prebiotics and probiotics which is responsible for improved gut microbiota, increased nutrient digestibility and absorption (Yang et al., 2025; Sarangi et al., 2016). Lysine and methionine are the prime limiting amino acids whose deficiency restricts the absorption and utilization of other nutrients. Methionine is responsible for feather growth, heat tolerance and gut health whereas the lysine is responsible for immune system, growth, muscle gain and overall health of bird (Lee et al., 2020; Babazadeh and Simab, 2022).
Despite the recognized importance of Aseel chickens as a valuable indigenous genetic resource with superior meat quality and adaptability, their growth performance under optimized nutritional strategies remains relatively underexplored. Most previous studies have focused on either growth characterization of indigenous breeds or the independent effects of dietary components such as amino acids or probiotics. However, there is limited information on the combined (synergistic) effect of essential amino acids, probiotics, and prebiotics on growth performance and feed efficiency in Aseel chickens, particularly under tropical agro-climatic conditions such as those prevailing in Chhattisgarh. Furthermore, variability in reported growth performance across studies indicates a lack of standardized nutritional interventions tailored to indigenous breeds.
Therefore, the present study was undertaken to evaluate the effect of dietary supplementation with lysine and methionine, alone and in combination with probiotics and prebiotics, on growth performance and feed conversion ratio (FCR) of Aseel chickens. This study aims to bridge the existing knowledge gap by providing insights into integrated nutritional strategies for enhancing productivity and feed efficiency in indigenous poultry under field-relevant conditions in Chhattisgarh habitat.
2. material and methods 
2.1 Study area
The study was carried out at a poultry farm in Mahasamund, Chhattisgarh located 21.11°N latitude and 82.09 °E longitude. The experimental site has a tropical monsoon climate characterized by hot, dry summers, a well-defined monsoon period, and mild winters. Annual climatic conditions recorded maximum temperatures reaching up to ~42.8 °C in May and minimum temperatures decreasing to ~27.5 °C in December. Relative humidity varies seasonally from ~22% in the dry pre-monsoon months to ~80% during the peak monsoon, with rainfall 700–750 mm per year. These climatic factors influence feed intake, growth performance, and thermoregulation in poultry. Aseel is native chicken of Chhattisgarh and well adapted in backyard poultry farming system. The meat as well as egg is well preferred over the commercial chicken breed especially in urban areas.
2.2 Experimental Birds and management
A total of 120-day-old Aseel chicks were procured from a single hatch to ensure uniformity in genetic background. Upon arrival, electrolytes and vitamin supplements were provided and individually weighed to record initial body weight. The chicks were randomly allocated into experimental groups.
2.2.1 Experimental design and group
The experiment followed a completely randomized design (CRD). The chicks were divided into three groups, namely the control group (C), treatment group 1 (T1) and treatment group 2 (T2), with 40 birds per group.
· Control group (C): Birds were reared under standard management practices and fed a formulated basal diet. Broiler starter basal diet was offered to the chicks of all groups up to 3 weeks of age.  After the 3rd weeks broiler finisher basal diet was fed to all experimental chicks. The broiler starter diet contains 2800 kcal metabolic energy and 24% crude protein whereas the broiler finisher diet contains 3000 kcal metabolic energy and 20% crude protein. Both the broiler starter and broiler finisher diet contain 1% Calcium; 0.45% Phosphorus; 1% lysine and 0.45% methionine without any supplementation.
· Treatment group 1 (T1): Birds were reared under similar identical management conditions as control group but received the basal diet supplemented with extra amino acid like 1.3% lysine and 0.50% methionine.
· Treatment group 2 (T2): Birds were reared under similar identical management conditions as control group. The birds of this group were fed the basal diet supplemented with increased amino acid lysine (1.3%) and methionine (0.50%) as control group (C) and treatment group 1 (T1) along with addition of 1 gm of combination of probiotics and prebiotics in 2 liters of drinking water. A commercial product Vegut powder which contains Bacillus subtilis, Bacillus licheniformis, Lactobacillus acidophilus, Bacillus amyloliquefaciens, Lactobacillus sporogens, Lactobacillus rhamnosus, Enterococcus faecalis, Enterococcus faecium, Saccharomyces cerevisiae as probiotics mixture along with Inulin and Fructo Oligosaccharides as prebiotics mixture was used; which serve as source of probiotic and prebiotics.
2.2.2 Management and feeding of experimental birds
All birds were housed in a deep litter system under similar environment and management conditions throughout the experimental period. The birds were reared for a period of 8 weeks, following a standard vaccination and health care schedule. Brooding up to 3 weeks of age was done with 22-24 hrs light provision. A 35ºC temperature was provided at 1st week followed by a gradual decrease in 3ºC temperature per week. By the 5th week a temperature of 24ºC or ambient temperature was approached and maintained up to 8 weeks of experiment. Feed and clean drinking water were provided ad libitum. Feed were supplied as per the experiment group and experiment design. 
2.3 Growth Performance and Feed Conversion Ratio
Estimation of growth performance was done by measuring parameters namely: body weight and body weight gain. Body weight of all birds was recorded individually at day-old and thereafter every week intervals, using a digital balance. Body weight gain was calculated from day-old to fourth week; fourth to eighth week and day-old to eighth week. 
Feed Conversion Ratio (FCR) represents the efficiency with which the birds convert feed into body mass. A lower FCR value indicates better feed efficiency. Weekly feed intake and body weight gain were recorded for the estimation of FCR. Feed intake was measured on a weekly basis by subtracting the residual feed from the total feed offered. Body weight gain was calculated as the difference between the final and initial body weight for each respective week. The FCR was calculated weekly by using the following formula:
				   Total Feed Intake (gm) in a week
		FCR =         -------------------------------------------------------------
				Total body weight gain (gm) in a week
2.4 Statistical Analysis
The data generated on growth performance and FCR were analyzed using standard statistical procedures. Mean differences between control and treatment groups were compared using ANOVA as per the experimental design with help of SPSS-25 software, and the results were considered statistically significant at P< 0.05.

3. results
The mean body weight of Aseel birds in the control and both treatment groups at different ages has presented in Table-1. At day-old and at 1st and 2nd weeks and also at the 6th week of age, no significant differences (P> 0.05) in body weight were observed across the treatment groups. A significant difference (P< 0.05) in body weight was first observed at 3rd week of age, with birds in Treatment group 2 recorded the highest body weight, and followed by Treatment group 1, in comparison to the control group. This significant improvement in body weight continued at 4th week of age, where both treatment groups showed significantly higher body weights than the control group. At 5th week of age, a highly significant difference (P< 0.001) was recorded among the groups, with Treatment group 2 exhibiting the highest body weight, followed by Treatment group 1, while the control group showed the lowest body weight. There was significant difference (P< 0.05) at 7th week of age, with Treatment group 2 attaining the highest body weight, followed by Treatment group 1, whereas the control group recorded comparatively lower body weight. A similar trend was observed at 8th week of age, where both treatment groups showed significantly higher body weights as compared to the control group.
Table 1 – Body weight of Aseel chicken up to 8th week of age in Chhattisgarh
	S.N.
	Age
	Control Group (gm)
	Treatment Group 1 (gm)
	Treatment Group 2 (gm)
	P-Value

	1.
	Day Old
	26.20 ± 0.41
	24.97 ± 0.36 
	26.32 ± 0.44
	0.39NS

	2.
	1st Week
	40.52 ± 0.64
	39.55 ± 0.48
	41.82 ± 0.54
	0.19NS

	3.
	2nd Week
	60.75 ± 1.46
	59.75 ± 1.12
	61.02 ± 1.21
	0.75NS

	4.
	3rd Week
	83.12 ± 2.29
	86.70 ± 1.42
	93.25 ± 1.64
	0.001**

	5.
	4thWeek
	118.97 ± 4.15
	135.27 ± 3.83
	132.20 ± 2.96
	0.001**

	6.
	5th Week
	177.95 ± 6.41
	196.12 ± 3.81
	212.85 ± 4.83
	0.000**

	7.
	6th Week
	245.15 ± 9.67
	257.10 ± 5.18
	258.05 ± 4.55
	0.33NS

	8.
	7th Week
	285.60 ± 11.09
	346.07 ± 8.03
	361.32 ± 7.03
	0.000**

	9.
	8th Week
	318.75 ± 13.18
	437.07 ± 9.37
	446.37 ± 37.00
	0.000**


Figures in the parenthesis represent no. of birds, n= number of observations, * P<0.05, ** P<0.01, NS= Non-significant
The body weight gain of Aseel chickens in different experimental groups during various growth periods is presented in Table-2. During the 0–4 week period, Treatment group 1 (110.30 ± 3.47 gm) and Treatment group 2 (105.88 ± 2.52 gm) exhibited higher body weight gain compared to the control group (92.77 ± 3.74 gm). Similarly, during the 4–8 week period, Treatment group 2 (314.17 ± 34.04 gm) recorded the highest body weight gain, followed by Treatment group 1 (301.80 ± 5.54 gm), while the control group showed the lowest gain (199.78 ± 9.03 gm). Overall, from 0–8 weeks of age, Treatment group 2 (420.05 ± 36.56 gm) showed the highest cumulative body weight gain, closely followed by Treatment group 1 (412.10 ± 9.01 gm), whereas the control group recorded the lowest gain (292.55 ± 12.77 gm).
Table 2 Body weight gain in different groups of Aseel chicken in Chhattisgarh
	Body weight gain
	Control group (gm)
	Treatment 1 (gm)
	Treatment 2 (gm)

	0-4 week of age 
	92.77 ± 3.74
	110.30±  3.47
	105.88 ± 2.52

	4-8 week of age
	199.78± 9.03
	301.80 ±5.54
	314.17± 34.04

	0-8 week of age
	292.55 ± 12.77
	412.10 ± 9.01
	420.05 ± 36.56



Treatment group 2 exhibited a more favorable feed conversion ratio (2.72 ± 0.17), than progressively bigger FCR values in Treatment group 1 (2.90 ± 0.07) and the Control group (3.0 ± 0.04) presented in Table-3. Overall, the results indicate that dietary supplementation in Treatment group 1 and Treatment group 2 positively influenced growth performance, particularly during the later growth stages, with Treatment group 2 consistently outperforming than the control group.

Table 3– FCR upto 8th week age of different groups of Aseel chicken 
	
	Control group
	Treatment 1
	Treatment 2
	Overall

	Feed conversion ratio (FCR)
	3.0 ± 0.04
	2.90 ± 0.07
	2.72 ± 0.17
	2.87 ± 0.09




DISCUSSION
The progressive increase in weekly body weight and body weight gain recorded in the treatment groups suggests a positive influence of dietary supplementation on growth performance. Birds receiving the amino acids, probiotics and prebiotics supplemented diet showed numerically higher body weights and improved weight gain compared to the control group, indicating better nutrient utilization (Mulyono, 2025). This in turn increases the market value of Aseel birds, making their farming more profitable for Aseel farmers (Devaki and Nisha, 2023). The present study demonstrated that dietary supplementation with amino acids, probiotics, and prebiotics significantly improved body weight, body weight gain, and feed conversion ratio (FCR) in Aseel chickens, particularly during the later stages of growth. The absence of significant differences during the early weeks indicates uniform initial conditions and suggests that the effects of dietary interventions become more pronounced as birds mature and their nutrient requirements increase.
The enhanced growth performance observed in the supplemented groups can be primarily attributed to the role of limiting amino acids such as lysine and methionine. Lysine is essential for muscle protein synthesis, immune function, and growth, while methionine plays a critical role in methylation reactions, feather development, antioxidant defense, and maintenance of gut integrity (Lee et al., 2020; Babazadeh and Simab, 2022). Adequate supplementation of these amino acids likely improved protein deposition efficiency and reduced nutrient wastage, resulting in higher body weight and weight gain in Treatment groups 1 and 2.
Further improvement in Treatment group 2 highlights the synergistic effect of probiotics and prebiotics on gut health and nutrient utilization. Probiotics such as Lactobacillus, Bacillus, and Enterococcus spp. enhance intestinal microbial balance, suppress pathogenic bacteria, and stimulate digestive enzyme activity, thereby improving feed digestibility and nutrient absorption. Prebiotics such as inulin and fructo-oligosaccharides act as substrates for beneficial microbes, promoting their proliferation and enhancing gut morphology, including increased villus height and absorptive surface area (Sarangi et al., 2016; Yang et al., 2025). This improved gut environment likely contributed to better growth performance and feed efficiency in the supplemented groups.
Several findings have been reported by earlier researchers, who observed enhanced growth in indigenous chickens with improved dietary amino acid, pro and prebiotics supplementation. So many researchers had documented the body weight of chicks of different breeds at different age groups. The improved FCR observed in Treatment group 2 (2.72 ± 0.17) compared to Treatment group 1 and control group reflects enhanced efficiency of feed utilization. A lower FCR indicates that birds required less feed to gain a unit of body weight, which may be attributed to improved nutrient digestibility and metabolic efficiency. Similar improvements in FCR with dietary supplementation have been reported by Leonal et al. (2024) and Vinothraj et al. (2020), whereas higher FCR values reported in indigenous and crossbred chickens (Sheikh et al., 2021) further emphasize the combined effect of genetic potential and nutritional strategies.
The progressive increase in body weight and weight gain observed in this study aligns with earlier findings in indigenous and Aseel chickens (Gowda et al., 2020; Kumar et al., 2023; Ranabijuli et al., 2020; Gopinath, 2013; Haunshi et al., 2011; Sumithra, 2025). However, the relatively higher growth performance recorded in the present study, particularly in Treatment group 2, suggests that nutritional supplementation can significantly enhance the genetic potential of Aseel birds. Comparable trends of improved body weight gain have also been reported by Yogi et al. (2023) and Rajesh et al. (2023), supporting the role of improved nutrition in enhancing growth performance.
Overall, the results indicate that supplementation with amino acids, probiotics, and prebiotics improves growth performance and feed efficiency in Aseel chickens by enhancing protein metabolism, modulating gut microbiota, and increasing nutrient digestibility and absorption. Further the study was limited by a relatively small sample size, short experimental duration, and single-location design. But the combined nutritional strategy can be effectively utilized to improve productivity and economic returns in indigenous poultry production systems.
4. Conclusion
The results of the present investigation clearly demonstrate that dietary supplementation has a beneficial impact on the growth performance of Aseel chickens. While birds in all groups showed comparably similar body weights during the early growth period, significant improvements were observed from the third week onwards in the supplemented groups. Among the experimental groups, the combined supplementation of amino acids along with probiotics and prebiotics in Treatment group 2 resulted in superior body weight gain and improved feed conversion efficiency compared to the other groups. These findings suggest that strategic nutritional interventions can effectively enhance growth performance in indigenous Aseel chickens, particularly during the later growth phases. The study highlights the potential of combined dietary supplementation as a practical approach to improve productivity and feed efficiency in native poultry production systems, thereby contributing to sustainable poultry farming and better utilization of indigenous genetic resources.
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