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Effect of Dietary Incorporation of Banana (Musa paradisiaca) Leaf Powder on Growth Performance, Nutrient Utilisation and Feed Cost Economics of Broiler Chicken



ABSTRACT 
A feeding trial was carried out in Instructional Poultry Farm (IPF), Nagla, College of Veterinary and Animal Sciences, G.B. Pant University of Agriculture and Technology, Pantnagar, during May, 2025 to June, 2025 (42 days), to evaluate the effect of dietary incorporation of banana (Musa paradisiaca) leaf powder on growth performance, nutrient utilization and feed cost economics of broiler chicken. In the feeding trial, a total of 120 day-old broiler chicks were randomly distributed in a Completely Randomized Design into five treatment groups, with 24 chicks per treatment and three replicates of eight chicks each. T1 group served as control in which standard diet without any supplementation was fed, while T2, T3, T4 and T5 treatment groups were incorporated with 1%, 3%, 5% and 7% banana leaf powder, respectively. Body weight, feed intake, feed conversion ratio and performance index were recorded weekly. Metabolism trial was conducted to assess nutrient utilization. Feed cost economics were also calculated. Dietary supplementation of banana leaf powder significantly (P < .05) influenced growth performance, nutrient utilization and economics of broiler chickens. The highest body weight gain was recorded in T₃, followed by T₄ and T₂, while the lowest gain was observed in T₅, with the control group showing intermediate values. Feed intake, FCR and performance index were significantly improved in T₃, indicating superior feed efficiency, whereas T₅ showed the poorest performance. Nutrient utilization revealed improved organic matter and crude protein utilization at 3% banana leaf powder inclusion (T₃), while dry matter and ether extract utilization were not affected. Feed cost per kg body weight gain significantly (P < .05) reduced in T₃ group. The present study concludes that dietary inclusion of banana (Musa paradisiaca) leaf powder at 3 percent improved growth performance, nutrient utilization and reduced feed cost per unit body weight gain in broiler chickens.
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1. INTRODUCTION
Commercial broiler rearing plays a crucial role in meeting the rising demand for affordable animal protein globally (Acheampong, 2024). Broiler farming makes a substantial contribution to national food production and food security, and holds particular importance in poverty alleviation, employment and livelihood. Amongst the livestock farming, broiler demonstrates the highest efficiency in converting feed into edible animal protein. 
According to Basic Animal Husbandry Statistics (2024), the total meat production in the country is 10.25 million tonnes which have increased by 4.95% in 2023-24. The meat production from poultry is 5.02 million tonnes, contributing about 48.96% of total meat production (DAHD, 2019).
The projected increase in broiler meat demand is highlighted by a 750% increase in Southeast and South Asia, mostly in India, by the year of 2030. Broiler meat consumption in India is projected to increase by about 8.8 million metric tonnes per year in 2030, compared to in 2000; an 844 percent increase (Robinson & Pozzi, 2011).
Similarly, traditional feed ingredients such as corn and soybean meal are becoming expensive and have a significant environmental footprint. The exploration of alternative feed sources is essential for enhancing sustainability and mitigating the risen feed costs in broiler farming (Acheampong, 2024), and the banana leaf powder can be one of the alternate feeds for broilers (Oleforuh-Okoleh et al., 2015).
The alternate feed such leaves can be a good source of crude protein, carbohydrates, fibers and phytochemicals (Rama Rao et al., 2019). Phytochemicals like flavonoids, terpenoids, phytosterols, and tannins, are said to have growth promoting effect which might be attributed to its antimicrobial activity, anti-inflammatory activity, antioxidant activity, antifungal activity and immunomodulatory effect thereby contributing to the better health and growth of the broilers (Greene et al., 2021).
Banana plants contain a wide range of phenolic compounds with differing polarities, many of which are recognized for their significant biological activities. Certain compounds, such as lupeol (Sharma et al., 2020) and 1,3-dioxolane (Ovsyannikova et al., 2013), have been identified for their antibacterial properties, while gentisic acid has shown efficacy against fungal pathogens (Vandal et al., 2015). The antimicrobial mechanisms of these polyphenols present in banana plant extracts are often attributed to their ability to form nonspecific hydrogen bonds and hydrophobic interactions, which can disrupt microbial cell walls, membranes, enzymes, adhesion factors, and transport proteins.
The leaf contains 10-17% crude protein, 27.9% crude fiber, and 7.7% ether extract on dry matter basis (Dubale, 2017). Banana leaf contains large amounts of polyphenols, including epigallocatechin gallate. They also contain polyphenol oxidase, an enzyme that produces l-3, 4-dihydroxyphenylalanine (Chu et al., 1993). Also, banana leaf blade and leaf sheaths have a high content of pentosan, lignin and cellulose (Mohapatra et al., 2010). It has been reported that non-fermentable lignocellulose and fermentable–insoluble fibre mixture in commercial broilers diet can improve nutrient digestibility and finishing performance in broilers (Rybicka et al., 2024). 
Very limited literature is available on the effects of feeding BLP in broilers in the region thereby this study was designed. The objective of the study was to evaluate the effect of feeding banana (Musa paradisiaca) leaf powder on growth performance, nutrient utilisation and feed cost economics of broiler chicken.
2. MATERIALS AND METHODS
2.1 Research site
[bookmark: _Hlk219383695]The feeding trial was conducted at the Instructional Poultry Farm (IPF), Nagla, College of Veterinary and Animal Sciences, G.B. Pant University of Agriculture and Technology, Pantnagar. The experiment was conducted from May, 2025 to June, 2025. The site is located in the foothills of the Himalayas at 29°N latitude, 79.3°E longitude, and 243.8 m above mean sea level. The region has a subtropical climate, characterized by cold winters and hot, humid summers, where summer temperatures can reach up to 42 °C with maximum humidity of around 82%.
2.2 Experimental design 
A feeding trial of 42 days duration was conducted on broiler chicks. The experimental birds were assigned to a Completely Randomized Design. In the experiment, a total of 120 day-old broiler chicks were randomly distributed into five treatment groups of 24 broiler chick per treatment with three replicates of 8 chicks in each. The 1st group served as control (T1) in which standard diet (BIS, 2007 standard) without any supplementation was fed, while T2, T3, T4 and T5 treatment groups were incorporated with 1%, 3%, 5% and 7% banana leaf powder, respectively.
[image: ]Banana (Musa paradisiaca) leaves were collected from local area of Pantnagar, in the month of January to April, 2025. The fresh green banana leaves were cut into small pieces and shade dried to avoid nutrient loss. The dried leaves were then ground to powder by an electric grinder (Willey mill). This banana leaf powder was then stored in air tight zip-lock bags for further use.
Image 1: Preparation of banana leaf powder
2.3 Preparation of basal diets
Three types of basal diets, i.e., broiler pre-starter, starter and finisher diets were prepared to meet the nutrient requirement of broiler birds as per BIS (2007) specification. The ingredient composition of broiler pre-starter, starter and finisher diets is shown in the table 1. The representative feed samples from the experiment and excreta obtained during metabolic trial were collected and processed for proximate analysis using the standard procedures (AOAC, 2023).
Table 1: Ingredient composition (Kg/100Kg) of broiler chicks (pre-starter, starter and finisher) basal diets.
	INGREDIENTS

	Pre-starter 
(0-7 days) Kg
	Starter 
(7-21 days) Kg
	Finisher 
(21-42 days) Kg

	Yellow Maize
	56.725
	57.00
	60.00

	De-oiled Rice Polish
	4.00
	5.00
	5.00

	De-oiled Soybean meal
	22.00
	22.225
	17.10

	Groundnut cake-Solvent extracted
	14.00
	11.00
	11.225

	Vegetable oil
	1.00
	2.50
	4.00

	Di-Calcium Phosphate
	1.00
	1.00
	1.40

	Lysine
	0.20
	0.20
	0.20

	DL-Methionine
	0.30
	0.30
	0.30

	Choline Chloride
	0.05
	0.05
	0.05

	Hepatocare
	0.10
	0.10
	0.10

	Common salt
	0.30
	0.30
	0.30

	Mineral mixture
	0.25
	0.25
	0.25

	Vitamin premix
	0.025
	0.025
	0.025

	Coccidiostat
	0.05
	0.05
	0.05

	Total
	100.00
	100.00
	100.00



2.4 Housing and management of broilers
The chicks were housed on a deep-litter system and managed under standard husbandry practices. Throughout the trial, adequate lighting and ventilation were maintained. The daily feed offered to the birds was weighed and recorded, and clean, fresh drinking water was made available at all times. 
2.5 Metabolism trial
To assess nutrient utilization, a 7-day metabolism trial was carried out on twenty birds (four birds per treatment) during the last week (6th week) of the feeding experiment. The trial included a 4-day adaptation period followed by a 3-day collection period. Birds selected for the metabolic trial, were housed in metabolic cages. Faecal trays were lined by polythene sheets for easy collection of excreta. During the collection period, a measured quantity of feed was offered, and the residue left was weighed every morning at 8:00 AM. Excreta voided by each bird was weighed daily. For nitrogen estimation, fresh sample of excreta was preserved by adding few drops of 25% sulphuric acid in a closed lid container and estimated on a wet basis.

2.6 Parameters recorded
During the experiment, daily records of feed offered to each treatment group were maintained, and the leftover feed was weighed and recorded weekly. Feed intake was calculated by subtracting the weight of the leftover feed from the total feed offered to each treatment group. The growth performance of broiler birds in terms of body weight gain was recorded weekly throughout the experimental period. Body weight gain (g) was determined by subtracting the initial body weight from the final body weight over a fixed interval of one week. The feed conversion ratio (FCR) was calculated as the average amount of feed consumed (kg) per kilogram of average body weight gain. The performance index (PI) of the broiler chicks were also calculated for different periods of the experiment. During the metabolism trial, feed and excreta samples were collected to assess the utilization of dry matter, organic matter, crude protein, and ether extract in finisher broiler chickens. The cost economics of broiler production was evaluated by calculating the feed cost based on the prevailing market prices of all feed ingredients and additives used in formulating the pre-starter, starter, and finisher diets, and by relating the total feed cost to the body weight gain achieved during the entire feeding trial.

2.7 Statistical analysis
The data obtained from present study was analysed using one-way Analysis of Variance (ANOVA) to evaluate the effects of treatment.  The statistical analysis was performed using SPSS version 21.0 (IBM Corp., Armonk, NY, USA). Duncan’s Multiple Range Test (DMRT) was used as the post-hoc test for multiple comparisons among group means as described by Kramer (1957). The significance level was set at P < .05. The statistical approach followed the principles described by Snedecor and Cochran (1994).                       

3. RESULTS AND DISCUSSION
3.1 Chemical composition of experimental diets
The chemical composition of the experimental diets fed to the broiler chickens (pre-starter, starter and finisher) are presented in the Table 2.
Table 2: Chemical composition (% dry matter basis) of basal diet for broiler pre-starter, starter and finisher. 
	Nutrients (%)
	Pre-starter 
(0–7 days)
	Starter 
(7–21 days)
	Finisher 
(21–42 days)

	Organic matter
	93.62
	95.18
	94.96

	Crude protein
	25.02
	21.91
	19.86

	Ether extract
	4.57
	6.1
	6.47

	Crude fibre
	1.56
	4.16
	3.84

	Total ash
	6.38
	4.82
	5.04

	Acid insoluble ash
	5.34
	0.96
	1.14

	Nitrogen-free extract
	62.47
	63.01
	64.79

	Total carbohydrate
	64.03
	67.17
	68.63

	ME (Kcal/kg, calculated)
	3022.93
	3094.35
	3178.9


3.2 Chemical composition of banana leaf powder (BLP)
The chemical composition of banana leaf recorded in this experiment is presented in the Table no. 3. Banana leaves were observed to contain high levels of dry matter (94.65%), crude protein (17.93%), crude fiber (31.65%), and carbohydrates (37.05%), with a gross energy content of 3.97 Kcal/g and a metabolizable energy value of 1.41 Kcal/g (Marin et al., 2003). Fresh banana leaves contained 83.95–85.35% dry matter, 11.52–14.59% crude protein, 27.73–30.37% crude fiber, 4.15–5.35% ether extract, and 12.91–20.52% ash (Mat et al., 2020). Overall, the proximate composition suggests that banana leaf possesses moderate protein content with relatively high fibre and appreciable carbohydrate fractions, making it a potential unconventional feed ingredient in poultry nutrition.

Table 3: Chemical composition (% DM basis) of banana leaf powder 
	Nutrients (%)
	BLP

	Crude protein
	13.61

	Ether extract
	3.02

	Crude fiber
	18.23

	Total ash
	9.75

	Acid insoluble ash
	2.51

	Nitrogen free extract
	55.39




3.3 Production performance
Table 4: Average growth performance of broiler chickens from 0-21 days of age fed diets incorporated with banana (Musa paradisiaca) leaf powder
	Parameters
	Treatment groups
	P-value

	
	T₁
	T₂
	T₃
	T₄
	T₅
	

	Initial body weight (g)
	50.38±
0.03
	50.71±
0.18
	50.71
±0.08
	50.58
±0.11
	50.67±
0.18
	.418

	Body weight at 21st day (g)**
	728.63 ± 7.11 b
	731.87 ± 6.84 ab
	749.50 ± 5.05 a
	744.60 ± 2.33 ab
	694.03 ± 4.16 c
	<.001

	Weight gain (g)**
	678.25 ± 7.14 b
	681.16 ± 6.91 ab
	698.79 ± 5.04 a
	694.02 ± 2.24 ab
	643.37 ± 4.34 c
	<.001

	Feed intake (g)
	1069.03 ± 3.58
	1073.63 ± 4.97
	1079.47 ± 5.31
	1072.77 ± 6.20
	1058.23 ± 1.48
	.077

	Feed conversion ratio**
	1.57 ± 0.013 b
	1.57± 0.010 b
	1.54 ± 0.004 c
	1.55 ± 0.005 c
	1.64 ± 0.009 a
	<.001

	Performance Index**
	430.38 ± 8.11 c
	432.19 ± 7.10bc
	452.37 ± 4.30 a
	449.00 ± 1.52ab
	391.17 ± 4.74 d
	<.001


a, b, c and d values bearing different superscripts in a row differ significantly from each other, **(P≤0.01); T₁ = Basal diet; T₂ = Basal diet + 1% banana leaf powder; T₃ = Basal diet + 3% banana leaf powder; T₄ = Basal diet + 5% banana leaf powder; T₅ = Basal diet + 7% banana leaf powder

During the pre-starter and starter phase (0–21 days), dietary inclusion of banana leaf powder influenced the body weight, body weight gain, feed conversion ratio and performance index but did not influence feed intake, as presented in Table 4. Significantly (P < .05) higher body weight gain was recorded in T₃, which was statistically comparable with T₄ and T₂, whereas the lowest body weight gain was observed in T₅ as compared to the control group. Feed intake during this phase was similar (P > .05) in all the treatment groups. The feed conversion ratio was significantly (P < .05) better in T₃ and T₄ with the poorest FCR recorded in T₅. Significantly higher performance index was recorded in T₃ and T₄, whereas the lowest value was observed in T₅ as compared to the control group.
The data obtained during the finisher phase (21–42 days) is presented in Table 5. Significantly (P < .05) higher body weight gain was observed in broiler chickens fed 3% banana leaf powder (T₃), followed by T₂ and T₄, whereas the lowest body weight gain was recorded in T₅ as compared to the control group. The feed intake values showed significant changes, the highest feed intake was recorded in T₃, followed by T₂ and T₄, while the lowest in T₅ and T₁, which were statistically similar. Significantly (P < .05) better feed conversion was observed in T₃ and the poorest in T₅ as compared to the control group T₁. Similarly, higher performance index was recorded in T₃ group and the lowest in T₅.
Table 5: Average growth performance of broiler chickens from 21-42 days of age fed diets incorporated with banana (Musa paradisiaca) leaf powder
	Parameters
	Treatment groups
	SEm
	P-value

	
	T₁
	T₂
	T₃ 
	T₄ 
	T₅
	
	

	Body weight at 21st day (g)**
	728.63 ± 7.11
	731.87 ± 6.84
	749.50 ± 5.05
	744.60 ± 2.33
	694.03 ± 4.16
	5.397
	<.001

	Body weight at 42nd day (g)**
	1850.60 ± 4.18 c
	1893.30± 3.96 b
	1977.30± 5.57 a
	1897.10 ± 1.93 b
	1787.30 ± 2.17 d
	3.812
	<.001

	Weight gain (g)**
	1121.97 ± 3.29 d
	1161.43 ± 4.28 b
	1227.80 ± 1.22 a
	1152.50 ± 0.46 c
	1093.27 ± 2.05 e
	2.645
	<.001

	Feed intake (g)**
	2399.77 ± 17.42 c
	2453.73 ± 5.47 b
	2492.00 ± 13.52 a
	2452.83 ± 22.42 b
	2390.27 ± 16.21 c
	9.241
	<.001

	Feed conversion ratio**
	2.14 ± 0.025 b
	2.11 ± 0.011 b
	2.03 ± 0.003 c
	2.13 ± 0.015 b
	2.19 ± 0.012 a
	0.0107
	<.001

	Performance Index*
	524.60± 5.03 c
	549.75± 3.35 b
	604.94± 1.41 a
	541.55 ± 3.02 b
	500.07 ± 3.80 d
	3.52
	.005


a, b, c, d and e values bearing different superscripts in a row differ significantly from each other, *(P≤.05), **(P≤.01); T₁ = Basal diet; T₂ = Basal diet + 1% banana leaf powder; T₃ = Basal diet + 3% banana leaf powder; T₄ = Basal diet + 5% banana leaf powder; T₅ = Basal diet + 7% banana leaf powder
Table 6: Average growth performance of broiler chickens from 0-42 days of age fed diets incorporated with banana (Musa paradisiaca) leaf powder

	Parameters
	Treatment groups
	P-value

	
	T₁
	T₂
	T₃ 
	T₄ 
	T₅
	

	Initial body weight (g)
	50.384± 
0.032
	50.708±
0.182
	50.7083
±0.083
	50.5833
±0.110
	50.6667±
0.182
	.418

	Body weight at 42nd day (g)**
	1850.60 ± 4.18 c
	1893.30± 3.96 b
	1977.30± 5.57 a
	1897.10 ± 1.93 b
	1787.30 ± 2.17 d
	<.001

	Weight gain (g)**
	1800.22± 4.21 c
	1842.59 ± 4.11 b
	1926.59 ± 5.58 a
	1846.52 ± 1.85 b
	1736.63 ± 2.35 d
	<.001

	Feed intake (g)**
	3468.80 ± 13.27 c
	3527.37 ± 5.02 b
	3571.47 ± 12.96 a
	3525.60 ± 19.08 b
	3448.50± 10.83 c
	<.001

	Feed conversion ratio**
	1.93 ±  0.005b
	1.91 ± 0.004bc
	1.85 ± 0.002d
	1.91 ± 0.010 c
	1.99 ± 0.003a
	<.001

	Performance Index**
	934.27± 0.88 c
	962.52± 3.19 b
	1039.28 ± 2.26 a
	967.15 ± 3.71 b
	874.56± 0.40 d
	<.001


a, b, c and d values bearing different superscripts in a row differ significantly from each other, **(P≤.01); T₁ = Basal diet; T₂ = Basal diet + 1% banana leaf powder; T₃ = Basal diet + 3% banana leaf powder; T₄ = Basal diet + 5% banana leaf powder; T₅ = Basal diet + 7% banana leaf powder
Over the entire experimental period (0–42 days), supplementation with banana leaf powder showed significant change in body weight, body weight gain, feed intake, FCR and performance index across treatment groups. Significantly (P < .05) higher body weight gain was recorded in T₃ and the lowest in T₅, with T₁, T₂ and T₄ showing intermediate values. Similarly, in terms of feed intake T₃ recorded significantly (P < .05) higher value as compared to all other treatment groups, while feed intake in T₂ and T₄ was comparatively higher than T₁ and T₅. T₃ group reported the best FCR and PI, whereas the poorest values were recorded in T₅ as compared to the control group. 
Although limited reports exist on banana leaf powder in broiler diets, the present findings agree with earlier studies showing improved growth performance with banana foliage supplementation. Oleforuh-Okoleh et al. (2015) reported significant (P<0.05) increases in final body weight, feed intake, weight gain, and improved FCR in broilers given banana leaf powder or infusion, attributing the effects to phenolics and flavonoids that enhance nutrient utilization and gut health. Similar improvements with graded banana leaf inclusion were observed by Alam (2018), while Mandey et al. (2015) found better feed intake, daily gain, and FCR with 10% fermented banana leaves. Related studies using other banana by-products also support these results: banana peel powder in broilers (Ukwah et al., 2014), banana stem meal in chickens (Kanjak et al., 2023), dried banana leaves in rabbits (El-Sherif et al., 2008), modified banana tuber meal in ducks (Sjofjan et al., 2021), and banana leaf–based diets in pigs (Obongekpe, 2022). Collectively, these studies indicate that bioactive compounds present in banana plant parts contribute to better feed efficiency and growth across species.
On the contrary, Kanbur et al. (2023) reported that dietary inclusion of dried banana leaf at 3, 6 and 9 per cent, with or without a multienzyme complex, did not (P > .05) influence growth performance in quails. Further, Silva et al. (2019) reported non-significant (P > .05) data for production performance in Carijó laying hens fed supplemented with green banana leaf.
[image: ]                                [image: ]
Image 2: Weighing of birds for assessing growth performance.

3.4 Nutrient utilisation
            Table 7: Average value of nutrient utilization (%) in broiler chickens fed diets incorporated with banana (Musa paradisiaca) leaf powder at the age of 42 days.
	[bookmark: _Hlk215520672]Parameters
	Treatment groups
	P-value

	
	T₁
	T₂
	T₃ 
	T₄ 
	T₅
	

	Dry matter
	71.70 ± 1.76
	72.82 ± 1.14
	72.92 ± 1.49
	72.12 ± 0.79
	69.33 ± 1.77
	.441

	Organic matter*
	72.59 ± 1.08 bc
	73.92 ± 0.62ab
	75.25± 0.68a
	74.11 ± 0.49ab
	71.06 ± 0.57c
	.017

	Crude protein*
	70.93± 0.04bc
	71.63 ± 0.04ab
	72.37 ± 0.55a
	71.63 ± 0.30ab
	70.25 ± 0.18c
	.005

	[bookmark: _Hlk219193584]Ether extract
	76.11 ± 2.48
	74.94 ± 2.24
	75.61 ± 2.87
	75.37 ± 2.49
	73.45 ± 1.43
	.941


a, b, c and d values bearing different superscripts in a row differ significantly from each other, **(P≤.01); T₁ = Basal diet; T₂ = Basal diet + 1% banana leaf powder; T₃ = Basal diet + 3% banana leaf powder; T₄ = Basal diet + 5% banana leaf powder; T₅ = Basal diet + 7% banana leaf powder

Supplementation of banana leaf powder had significant (P < .05) effect on organic matter and crude protein utilization but no influence (P > .05) on dry matter and ether extract utilization in broiler chickens at the age of 42 days. Organic matter and crude protein utilization was improved in T₃, which was statistically comparable with T₂ and T₄, as compared to the control.
The present findings are in agreement with several other researcher’s findings, like Rybicka et al. (2024), who demonstrated that inclusion of a fermentable–insoluble fibre mixture in broiler chicken diets improved growth performance during the finisher phase, which was associated with significantly higher ileal organic matter digestibility, along with enhanced digestive tract development, indicating a positive role of fermentable fibre fractions in improving nutrient utilization. Sjofjan et al. (2021) observed significantly higher crude protein digestibility in ducks when maize was partially or completely replaced with modified banana tuber meal, while Obongekpe (2022) reported improved crude protein digestibility in pigs fed a banana leaf and bitter leaf meal blend at higher inclusion levels. Similar findings with other leaf meals were reported by Sebola et al. (2019), who noted enhanced crude protein digestibility in chickens fed higher levels of Moringa oleifera leaf meal, suggesting that nutrient-rich leaf meals can positively influence digestibility and performance. However, the present findings differ from those of El-Sherif et al. (2008), who observed improved crude fibre digestibility but no effect on protein digestibility in rabbits fed dried banana leaves, and Abel et al. (2015), who reported no significant effect of treated banana peel meal on dry matter, organic matter, or crude protein digestibility in broilers.

3.5 Feed cost economics 
Table 8: feed cost economics of broiler chicken production fed diets incorporated with banana (Musa paradisiaca) leaf powder
	Parameters  
	Treatment groups
	P-value

	
	T₁
	T₂
	T₃ 
	T₄ 
	T₅
	

	Initial body weight (g)
	50.38±
0.03
	50.71±
0.18
	50.71
±0.08
	50.58
±0.11
	50.67±
0.18
	.418

	Body weight at 42nd day (g)**
	1850.60 ± 4.18 c
	1893.30± 3.96 b
	1977.30± 5.57 a
	1897.10 ± 1.93 b
	1787.30 ± 2.17 d
	<.001

	Total feed intake (g)**
	3468.80 ± 13.27c
	3527.37 ± 5.02 b
	3571.47 ± 12.96 a
	3525.60 ± 19.08 b
	3448.50± 10.83 c
	<.001

	Average weight gain (g)**
	1800.22 ± 4.21 c
	1842.59 ± 4.11 b
	1926.59 ± 5.58 a
	1846.52 ± 1.85 b
	1736.63 ± 2.35 d
	<.001

	Feed cost/Kg feed (Rs/kg)
	38.88
	38.50
	37.75
	37.03
	36.34
	-

	Feed cost/ Kg weight gain (Rs/kg)*
	74.93 ± 0.11 a
	73.70 ± 0.09 b
	69.98 ± .05 e
	70.71 ± 0.32 d
	72.16 ± 0.13 c
	.002








 a, b, c and d values bearing different superscripts in a row differ significantly from each other, **(P≤.01); T₁ = Basal diet; T₂ = Basal diet + 1% banana leaf powder; T₃ = Basal diet + 3% banana leaf powder; T₄ = Basal diet + 5% banana leaf powder; T₅ = Basal diet + 7% banana leaf powder
[bookmark: _Hlk219473541]Banana leaf powder supplementation resulted in significantly lowered feed cost in terms of feed cost per kg weight gain as presented in Table 8.  Treatment group with 3% BLP had lowest feed cost per kg weight gain, followed by 5% inclusion and highest cost was recorded in the control group T₁. 
Similar findings were reported by Duwa et al. (2014), who reported that replacement of maize with banana peel meal up to 10% in broiler diets resulted in a reduction in feed cost per kilogram of diet as well as per kilogram of weight gain. The authors attributed this economic advantage to the utilization of banana by-products as low-cost feed resources, which effectively reduced the dependence on costly conventional energy sources. Similarly, Alam (2018) reported significant (P<.05) improvements in economic returns, including higher total sale price per bird and increased net profit per kilogram live weight, in broilers fed diets supplemented with banana leaf meal. 

4. CONCLUSION 
Based on the findings of the present investigation, it is concluded that incorporation of banana (Musa paradisiaca) leaf powder at 3 percent inclusion in broiler chicken diet improved the growth performance and nutrient utilization. Dietary supplementation of banana leaf powder proved to be cost effective by reducing feed cost per unit body weight gain. 
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future scope
Further research may be undertaken to evaluate the effects of banana leaf powder supplementation in diets of different poultry species under varied production systems, either alone or in combination with other feed additives, to establish its broader applicability and optimize inclusion levels.
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