Comparative Economic Analysis of Tissue Culture and Conventional Banana Cultivation Across Different Farm Sizes in Amravati District


Abstract:
One of the most significant tropical fruits, bananas are grown extensively for their commercial, nutritional, and economic returns. For sustainable farming, increasing productivity through effective input use is essential. With a particular focus on banana farmers, this study investigates the "Comparative Economic Analysis of Tissue Culture and Conventional Banana Cultivation Across Different Farm Sizes in Amravati District."
In the Amravati district's Anjangaon Surji and Achalpur tehsil, a comparative study of cost and returns of banana cultivation through tissue culture and conventional method. During 2022–2023, data was collected from 120 farmers in total—60 tissue culture farmers and 60 conventional farmers. In order to evaluate the cost structure, input utilization, and profitability per hectare for both tissue culture and conventional method, primary data were collected. The primary cost factor in both approaches was labour, which accounted for 17–19% in tissue culture and 23–24% in conventional cultivation, suggesting a higher labour intensity in the latter (Karthick & Mani, 2013; Dave et al., 2016). Due to the investment in high-quality plantlets, the cost of planting material was substantially higher in tissue culture cultivation (16.8%) compared to conventional (11.4%). Applying manure and fertilizer accounted for a sizable portion of overall expenses for all farm sizes. Tissue culture cost an average of Rs. 3.63 lakh per hectare, while conventional banana cultivation cost an average of Rs. 3.98 lakh. Previous economic studies in Maharashtra and other states have highlighted significant variations in costs, returns, and input use across different banana production systems (Bondar et al., 2015; Kumari et al., 2021). Although the yield performance was nearly identical, averaging about 888 quintals per hectare, tissue culture had a lower per-quintal cost of production (Rs. 392–420/q) than conventional (Rs. 437–475/q). The results indicate that because of increased productivity, consistent growth, and improved input efficiency, tissue culture banana cultivation is more economically feasible and cost-effective.
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Introduction: 
One of India's most significant fruit crops in terms of both consumption and economic value is the banana (Musa paradisiaca L.). As the world's top producer of bananas, India makes a substantial contribution to food security, employment, and rural livelihoods. Bananas are widely known as the "poor man's apple" due to their year-round availability, affordability, and nutritional value. The conventional method and the more modern tissue culture technique are the two main techniques used in banana cultivation (Alagumani, 2005). Tissue culture has benefits like uniform, disease-free planting material and increased productivity, but it also requires more initial investment and careful management (Karthick & Mani, 2013). 
[bookmark: _GoBack]Maharashtra is the second-largest producer of banana in India and the Amravati district has become a major centre of production due to favourable soil, climate, and market accessibility. The Amravati district has recorded a banana area of 1,229 hectares with a productivity of 37.99 metric tons per hectare in the year 2022–23. Considering the economic importance of banana cultivation, and the introduction of new production technologies, this study aims to examine how different production inputs are used in tissue culture and conventional banana cultivation (Mbogoh et al., 2003). The findings will help guide better resource allocation, improve policy decisions, and support technology adoption for farmers in the particular area (Bairwa et al., 2015).
Considering the banana cultivation threshold relevance to economics, with the onset of new technologies for production, this study intends to examine the contributions of production inputs used between tissue culture and conventional methods of banana production. The results will help inform resource allocation, policy decisions, and technology adoption strategies in the region.
Materials and Methods:
1.1 Economics of Banana production
Economics of Banana production was work out by using standard cost concept.
Cost ‘A1’ 
This cost approximates the expenditure incurred by the cultivator in cash and kind in the cultivation of crop and includes the hired human labour (male and female), owned and hired bullock labour, value of seeds, manures and fertilizers, machinery charges, Plant protection charges, Irrigation charges, Incidental charges, Interest on working capital land revenue, etc.
1. Value of hired human labour
1. Value of hired bullock labour
1. Value of owned bullock labour
1. Value of hired machine labour
1. Value of owned machine labour
1.  Value of seeds
1. Value of manure
1. Value of fertilizer 
1. Value of irrigation
1. Value of plant protection measures adopted
1. Depreciation charges
1. Land revenue and other taxes
1. Miscellaneous charges
1. Repairing charges
1. Incidental charges
1. Interest on working capital @ 6 % annum
COST "A2"
Cost A1+ Rent paid for leased-in land
COST "B1,"
Cost A2+ Intertest value of owned fixed capital assets (excluding land)
COST "B2"
Cost B1+Rental value of owned land (net of land revenue) and rent paid for leased-in land
COST "C1"
Cost B1+ Imputed value of family labour
COST "C2"
Cost B₂ + Imputed value of family labour
COST "C3"
Cost C2 + 10% of Cost C2
1. Hired human labour
The wages paid to causal or hired male labour includes payment in cash. The wages paid in kind were calculated as prevailing price in the market on an average basis.
Female labour employed to perform various general operations were evaluated on the basis of wages actually paid by the farmers.
2. Family human labour
The general wage rate prevailing in the village (while performing various operations) was considered for assessing the wages of male and female labour.
3. Bullock labour
Hired and owned bullock labour cost was estimated at the actual rate paid for hiring of bullocks in local market from time to time.
4. Machine labour
Machinery labour was evaluated at the rate of actual labour paid for the operation and owned machinery labour were charged at the hiring rate prevalent in the area of study.
5. Sucker/Rhizome
The actual cost paid for purchasing of sucker from the market was taken in to account from its evaluation.
6. Manures
The cost of farm yard manure produced on the farm was estimated at the prevailing rates in the locality. In case of purchased farm yard manure, the actual price paid was taken in to account.
7. Fertilizers
The actual price paid for the fertilizers was taken into account.
8. Irrigation charges
This includes the actual charges paid for the use of electricity to state electricity board. 
9. Depreciation on Implements and machinery and Farm Buildings
It includes depreciation charges and repairing charges of implements and machinery. The depreciation charges on implements, machines and farm buildings are worked out by straight line method in case of repairs to implements the actual cost incurred was taken into account. For hired implements the actual charges paid for their use are taken as cost.
10. Land revenue
It includes actual land revenue paid by the farmers for area under crop.
11. Plant protection
Actual cost for purchase of insecticides and pesticides was taken into account.
12. Interest on working capital
The interest on working capital was worked out @ 6 per cent per annum on cost A excluding land revenue and depreciation for the entire life period of crop as prevailing rate of interest.
13. Rental value of land
Rental value of land was calculated at the rate of 1/6 of the gross value of produce minus land revenue.
14. Interest on fixed capital
Fixed capital is the total sum of the fixed asset present on the farm the interest calculated as such the capital was @ 10 per cent per annum.

GROSS AND NET RETURNS
GROSS RETURNS: Returns obtained from the sale of crop output i.e., main products and by products
NET RETURNS: Net returns were computed at different standard cost concepts.
 i.e., Cost A1, Cost A2, Cost B1, Cost B2, Cost C1, Cost C2, Cost C3 by deducting from the gross returns.
Input-Output Ratio
The profitability of crop production cannot be justified completely unless input-output ratios are worked out. This is the ratio which represents returns obtained per rupee of investment. It worked out by dividing returns by the respective cost.
The input-output ratio was worked out on the basis of standard cost concepts.
a. Input-Output Ratio at Cost ‘A1’=  
b. Input-Output Ratio at Cost ‘A2’=
c. Input-Output Ratio at Cost ‘B₁’ =    
d. Input-Output Ratio at Cost ‘B₂’ =
e. Input-Output Ratio at Cost ‘C1’=   
f. Input-Output Ratio at Cost ‘C₂’ =    
g. Input-Output Ratio at Cost ‘C3’= 

Results and discussion:

	The findings of the present study as well as relevant discussion have been presented under following heads. 
1.1 Economics and Input Utilization pattern of selected tissue culture Banana Farmers
Table 1 presents the per-hectare cost structure of tissue culture banana cultivation across small, medium, and large farms. Labour constituted the major cost factor across all farm sizes, with hired male labour usage ranging from 168.31 to 171.64 man-days (Rs 50,494–51,493; 13.6–13.9% of total cost) and female labour from 56.33 to 74.25 days (Rs 14,083–18,563; 3.8–5.0%). Total hired labour expenditure was highest for medium farmers (Rs 70,054) and lowest for large farmers (Rs 65,389), indicating consistent labour intensity across categories. Bullock and machine labour contributed marginally (about 1–1.3% each) (Karthick & Mani, 2013; Dave et al., 2016. Planting material (4,443 tissue culture plantlets @ Rs 14 each) was the most significant single input, costing Rs 62,206 per hectare (16.8% of total). (). Fertilizer use (N, P, and K) accounted for about 5% of costs, while organic manure use ranged from 17.83 to 24.92 cartloads, or 5.9–8.3%. Small and medium-sized farms had higher irrigation costs (Rs 8,829–8,967) than large farms (Rs 6,608). Less than 1% of the overall cost came from other inputs like repairs, incidentals, and plant protection. Interest (6%) added Rs 11,109–12,223 to the working capital, which varied from Rs 1.85 to 2.03 lakh/ha. The average yield was 888.66 q/ha, with small farmers achieving slightly higher output and price realization (Rs 745–776/q). The total Cost C3 (including managerial costs) was Rs 3.70 lakh for small, Rs 3.71 lakh for medium, and Rs 3.51 lakh for large farmers. Gross income varied from Rs 6.67 to 6.88 lakh/ha. The per-quintal cost of production at Cost C3 was lowest for large farmers (Rs 392/q), followed by small (Rs 419/q) and medium (Rs 420/q), highlighting better cost efficiency and economies of scale in larger holdings.








Table 1	Economics and Input Utilization of tissue culture banana farmers
	1
	Hired Human Labour
	Male
	Days
	171.33
	300.01
	51400.00
	13.86
	171.64
	300.00
	51493.15
	13.89
	168.31
	300.01
	50493.98
	13.62
	170.28
	300.00
	51083.33

	
	
	Female
	Days
	56.33
	250.01
	14083.33
	3.80
	74.25
	249.97
	18561.64
	5.01
	59.58
	249.99
	14894.58
	4.02
	63.63
	250.02
	15908.56

	
	Subtotal
	
	
	
	
	65483.33
	17.66
	
	
	70054.79
	18.89
	
	
	65388.56
	17.64
	
	
	66991.89

	2
	Bullock Labour
	(Pair days)
	7.50
	600.00
	4500.00
	1.21
	8.08
	600.16
	4849.32
	1.31
	6.20
	600.47
	3722.89
	1.00
	7.19
	600.76
	4319.44

	3
	Machine charges
	Hours
	7.75
	500.00
	3875.00
	1.05
	8.22
	491.62
	4041.10
	1.09
	6.62
	500.49
	3313.25
	0.89
	7.75
	479.39
	3715.28

	4
	Tissue culture plantlets 
	No.
	4443.33
	14.00
	62206.62
	16.78
	4443.33
	14.00
	62206.62
	16.78
	4443.33
	14.00
	62206.62
	16.78
	4443.33
	14.00
	62206.62

	5
	Manures
	Carts.
	24.92
	1233.06
	30727.86
	8.29
	24.66
	1233.10
	30408.29
	8.20
	17.83
	1233.32
	21990.04
	5.93
	22.11
	1233.03
	27262.27

	6
	
	N
	Kg.
	321.67
	24.14
	7765.11
	2.09
	313.01
	24.14
	7556.06
	2.04
	290.18
	24.14
	7004.95
	1.89
	306.64
	24.14
	7402.38

	
	Fertilizer
	P
	Kg.
	197.50
	38.78
	7659.05
	2.07
	206.85
	38.78
	8021.64
	2.16
	194.28
	38.78
	7534.18
	2.03
	199.42
	38.78
	7733.56

	
	
	K
	Kg.
	183.75
	23.46
	4310.78
	1.16
	184.59
	23.46
	4330.48
	1.17
	170.48
	23.46
	3999.46
	1.08
	178.94
	23.46
	4197.82

	
	Subtotal
	
	
	
	
	19734.94
	5.32
	
	
	19908.19
	5.37
	
	
	18538.58
	5.00
	
	
	19333.76

	7
	Irrigation charges
	(Rs.)
	
	
	
	8966.67
	2.42
	
	
	8828.77
	2.38
	
	
	6608.43
	1.78
	
	
	8013.89

	8
	Insecticide (Plant Protection)
	(Rs.)
	
	
	
	1748.50
	0.47
	
	
	1436.99
	0.39
	
	
	1361.08
	0.37
	
	
	1494.36

	9
	Incidental charges
	(Rs.)
	
	
	
	1545.42
	0.42
	
	
	1416.44
	0.38
	
	
	1442.17
	0.39
	
	
	1462.15

	10
	Repairing Charges
	(Rs.)
	
	
	
	652.08
	0.18
	
	
	565.07
	0.15
	
	
	575.30
	0.16
	
	
	593.17

	11
	Working Capital 
(1 to 10)
	(Rs.)
	
	
	
	199440.42
	53.79
	
	
	203715.58
	54.94
	
	
	185146.93
	49.94
	
	
	195392.83



	12
	Int. on wor.Cap. @ 6% /annum
	(Rs.)
	
	
	
	11966.42
	3.23
	
	
	12222.93
	3.30
	
	
	11108.82
	3.00
	
	
	11723.57
	3.16

	13
	Depreciation
	(Rs.)
	
	
	
	912.36
	0.25
	
	
	912.36
	0.25
	
	
	912.36
	0.25
	
	
	912.36
	0.25

	14
	Land Rev. cess & other taxes
	(Rs.)
	
	
	
	207.08
	0.06
	
	
	170.21
	0.05
	
	
	151.33
	0.04
	
	
	173.19
	0.05

	15
	COST "A1" (Items 11 to 14)
	
	
	
	
	212526.28
	57.32
	
	
	217021.08
	58.53
	
	
	197319.43
	53.22
	
	
	208201.95
	56.15

	16
	Rental Value Leased in land
	(Rs.)
	
	
	
	0.00
	0.00
	
	
	0.00
	0.00
	
	
	0.00
	0.00
	
	
	0.00
	0.00

	17
	COST "A2" (Items 15 to 16)
	
	
	
	
	212526.28
	57.32
	
	
	217021.08
	58.53
	
	
	197319.43
	53.22
	
	
	208201.95
	56.15

	18
	Interest on Fix. Cap @ 10%/annum
	(Rs.)
	
	
	
	2524.86
	0.68
	
	
	2764.72
	0.75
	
	
	2857.68
	0.77
	
	
	2726.85
	0.74

	19
	COST "B1" (Items 17+18)
	
	
	
	
	215051.14
	58.00
	
	
	219785.80
	59.28
	
	
	200177.12
	53.99
	
	
	210928.80
	56.89

	20
	Rental Value of Land
	(Rs.)
	
	
	
	114463.
	30.87
	
	
	111111.62
	29.97
	
	
	113301.54
	30.56
	
	
	112884.12
	30.45

	21
	COST "B2" (Items 19 to 20)
	(Rs.)
	
	
	
	329514.37
	88.87
	
	
	330897.42
	89.24
	
	
	313478.65
	84.55
	
	
	323812.92
	87.33





	22
	Family Human Labour
	Male
	Days
	17.33
	300.06
	5200.00
	1.40
	14.59
	299.98
	4376.71
	1.18
	12.41
	299.99
	3722.89
	1.00
	14.51
	300.08
	4354.17
	1.17

	
	
	Female
	Days
	9.41
	250.18
	2354.17
	0.63
	8.97
	250.07
	2243.15
	0.60
	8.19
	250.08
	2048.19
	0.55
	8.79
	250.18
	2199.07
	0.59

	
	Subtotal
	
	
	
	
	7554.17
	2.04
	
	
	6619.86
	1.79
	
	
	5771.08
	1.56
	
	
	6553.24
	1.77

	23
	Cost " C1 " (Items 19+22)
	(Rs.)
	
	
	
	222605.31
	60.04
	
	
	226405.66
	61.06
	
	
	205948.20
	55.55
	
	
	217482.04
	58.66

	24
	Cost " C2 " (Items 21+22)
	(Rs.)
	
	
	
	337068.54
	90.91
	
	
	337517.28
	91.03
	
	
	319249.74
	86.10
	
	
	330366.16
	89.10

	25
	10 % of cost “C2”
	(Rs.)
	
	
	
	33706.85
	9.09
	
	
	33751.73
	9.10
	
	
	31924.97
	8.61
	
	
	33036.62
	8.91

	26
	Cost “C3”
	(Rs.)
	
	
	
	370775.40
	100.00
	
	
	371269.01
	100.00
	
	
	351174.71
	100.00
	
	
	363402.77
	100.00

	27
	Yield per hectare
	(Rs)
	Main
	885.83
	775.93
	687341.67
	
	883.56
	755.00
	667089.04
	
	895.19
	745.19
	667089.04
	
	888.66
	762.65
	677738.43
	

	
	
	(Rs)
	By- produce
	1360.41
	0.50
	680.21
	
	1203.77
	0.50
	601.88
	
	1109.04
	0.50
	554.52
	
	1210.88
	0.50
	605.44
	

	
	Gross income
	RS
	
	
	
	688021.88
	
	
	
	667690.92
	
	
	
	667643.56
	
	
	
	678343.87
	

	28
	Per qtl. Cost of main produce at cost C3
	(Rs)
	
	
	
	418.56
	
	
	
	420.20
	
	
	
	392.29
	
	
	
	408.93
	










1.2	Conventional banana farmers' economics and input utilization
Small, medium, and large farms showed significantly diffference in the cost structure of conventional banana cultivation.  The largest factor , accounting for 23.22–23.66% of total expenses, was human labour.  The range of labour use for men was 228.82 to 240.14 man-days per hectare (Rs. 68,645–72,042), whereas the range for women was 86.84 to 91.11 days (Rs. 18,222–22,083).  This showed how labour-intensive banana farming is.  The labour costs of bullocks and machines were comparatively low, accounting for 1.3–1.7% and 1.1–1.6% of total labour costs, respectively. Larger farms showed higher levels of mechanization.  All farm sizes having the same expenditure  on tissue culture planting material (1,777 plants/ha at Rs. 10), which accounted of  11.43% of the total cost. Organic manure and fertilizer application constituted major input costs (7–10.5%), with larger farms using higher nutrient quantities. The total cost of plant protection, incidentals, and repairs was less than 2%, while irrigation costs varied from Rs. 8,775 to Rs. 12,276 (2.3–3.2%). 55–62% of the total cost was made up of working capital, which varied from Rs. 2.14 to 2.41 lakh/ha. For small, medium, and large farms, the cost C3 (including managerial costs) was Rs. 3.89 lakh, Rs. 3.92 lakh, and Rs. 4.14 lakh, respectively. The yield per hectare ranged from 872 to 889 q/ha, and small farmers obtained the highest net returns (Rs. 6.88 lakh/ha) (Bondar et al., 2015; Kumari et al., 2021). The per-quintal cost of production at Cost C3 was Rs. 437.41 (small), Rs. 440.83 (medium), and Rs. 474.56 (large), indicating that despite lower economies of scale, small and medium-sized farmers were able to achieve greater cost efficiency and profitability through efficient input management.

Table 2	Economics and Input Utilization of conventional banana farmers
	 
	Itmes
	Unit
	Small
	Medium
	Large
	Overall

	 
	
	
	Input
	Cost/ unit (Rs.)
	Total Cost
	% to total cost
	Input
	Cost/ unit (Rs.)
	Total Cost
	% to total cost
	Input
	Cost/ unit (Rs.)
	Total Cost
	% to total cost
	Input
	Cost/ unit (Rs.)
	Total Cost
	% to total cost

	 
	1
	2
	3
	4
	5
	6
	3
	4
	5
	6
	3
	4
	5
	6
	3
	4
	5
	6

	1
	
	Male
	Days
	240.14
	300.00
	72041.67
	18.53
	232.94
	300.00
	69882.35
	17.98
	228.82
	299.99
	68644.74
	17.66
	233.76
	300.00
	70128.00
	18.04

	
	Hired Human Labour
	Female
	Days
	91.11
	200.00
	18222.22
	4.69
	88.33
	250.01
	22083.33
	5.68
	86.84
	250.01
	21710.53
	5.59
	88.68
	235.21
	20858.00
	5.37

	 
	Subtotal
	
	
	
	
	90263.89
	23.22
	
	
	91965.68
	23.66
	
	
	90355.26
	23.24
	
	
	90986.00
	23.41

	2
	Bullock Labour
	(Pair days)
	9.17
	599.78
	5500.00
	1.41
	8.33
	600.24
	5000.00
	1.29
	11.18
	600.23
	6710.53
	1.73
	9.44
	600.00
	5664.00
	1.46

	3
	Machine charges
	Hours
	8.61
	492.00
	4236.11
	1.09
	10.00
	500.00
	5000.00
	1.29
	12.24
	500.00
	6118.42
	1.57
	10.28
	498.05
	5120.00
	1.32

	4
	Suckers
	No.
	1777.33
	10.00
	44433.30
	11.43
	1777.33
	10.00
	44433.30
	11.43
	1777.33
	10.00
	44433.30
	11.43
	1777.33
	10.00
	44433.30
	11.43

	5
	Manures
	Carts.
	22.64
	1233.16
	27918.84
	7.18
	22.25
	1233.50
	27445.30
	7.06
	33.16
	1233.15
	40891.14
	10.52
	25.68
	1233.23
	31669.22
	8.15

	6
	
	N
	Kg.
	444.72
	24.14
	10735.59
	2.76
	509.41
	24.14
	12297.20
	3.16
	553.82
	24.14
	13369.11
	3.44
	504.28
	24.14
	12173.32
	3.13

	
	Fertilizer
	P
	Kg.
	275.00
	38.78
	10664.50
	2.74
	343.63
	38.78
	13325.87
	3.43
	372.37
	38.78
	14440.45
	3.71
	332.60
	38.78
	12898.23
	3.32

	
	
	K
	Kg.
	245.83
	23.46
	5767.25
	1.48
	284.31
	23.46
	6670.00
	1.72
	307.24
	23.46
	7207.78
	1.85
	280.20
	23.46
	6573.49
	1.69

	 
	Subtotal
	
	
	
	
	27167.34
	6.99
	
	
	32293.07
	8.31
	
	
	35017.34
	9.01
	
	
	31645.04
	8.14

	7
	Irrigation charges
	(Rs.)
	
	
	
	9152.78
	2.35
	
	
	8774.51
	2.26
	
	
	12276.32
	3.16
	
	
	9948.00
	2.56

	8
	Insecticide (Plant Protection)
	(Rs.)
	
	
	
	1944.17
	0.50
	
	
	2121.76
	0.55
	
	
	2201.58
	0.57
	
	
	2094.88
	0.54

	9
	Incidental charges
	(Rs.)
	
	
	
	2699.31
	0.69
	
	
	2460.29
	0.63
	
	
	2375.00
	0.61
	
	
	2503.20
	0.64

	10
	Repairing Charges
	(Rs.)
	
	
	
	1060.42
	0.27
	
	
	1029.41
	0.26
	
	
	992.11
	0.26
	
	
	1027.00
	0.26

	11
	Working Capital (1 to 10)
	(Rs.)
	
	
	
	214376.15
	55.15
	
	
	220523.33
	56.73
	
	
	241370.99
	62.09
	
	
	225090.64
	57.91

	12
	Int. on wor.Cap. @ 6% /annum
	(Rs.)
	
	
	
	12862.57
	3.31
	
	
	13231.40
	3.40
	
	
	14482.26
	3.73
	
	
	13505.44
	3.47

	13
	Depreciation
	(Rs.)
	
	
	
	912.36
	0.23
	
	
	912.36
	0.23
	
	
	912.36
	0.23
	
	
	912.36
	0.23

	14
	Land Rev. cess & other taxes
	(Rs.)
	
	
	
	199.72
	0.05
	
	
	235.39
	0.06
	
	
	264.21
	0.07
	
	
	233.88
	0.06

	15
	COST "A1" (Items 11 to 14)
	
	
	
	
	228350.80
	58.75
	
	
	234902.49
	60.43
	
	
	257029.82
	66.12
	
	
	239742.32
	61.68

	16
	Rental Value Leased in land
	(Rs.)
	
	
	
	0.00
	0.00
	
	
	0.00
	0.00
	
	
	0.00
	0.00
	
	
	0.00
	0.00

	17
	COST "A2" (Items 15 to 16)
	
	
	
	
	228350.80
	58.75
	
	
	234902.49
	60.43
	
	
	257029.82
	66.12
	
	
	239742.32
	61.68

	18
	Int. on Fix.Cap. @ 10%/annum
	(Rs.)
	
	
	
	1514.92
	0.39
	
	
	1609.60
	0.41
	
	
	1599.08
	0.41
	
	
	1578.04
	0.41

	19
	COST "B1" (Items 17+18)
	
	
	
	
	229865.72
	59.14
	
	
	236512.08
	60.84
	
	
	258628.90
	66.53
	
	
	241320.36
	62.08

	20
	Rental Value of Land
	(Rs.)
	
	
	
	114426.44
	29.44
	
	
	110973.31
	28.55
	
	
	107602.57
	27.68
	
	
	110943.10
	28.54

	21
	COST "B2" (Items 19 to 20)
	(Rs.)
	
	
	
	344292.15
	88.57
	
	
	347485.39
	89.39
	
	
	366231.46
	94.22
	
	
	352263.46
	90.62

	22
	Family Human Labour
	Male
	Days
	20.56
	300.00
	6166.67
	1.59
	18.14
	299.95
	5441.18
	1.40
	21.58
	300.00
	6473.68
	1.67
	19.88
	300.00
	5964
	1.53

	
	
	Female
	Days
	11.67
	250.00
	2916.67
	0.75
	12.84
	250.06
	3210.78
	0.83
	14.61
	250.00
	3651.32
	0.94
	13.04
	250.00
	3260
	0.84

	 
	Subtotal
	
	
	
	
	9083.33
	2.34
	
	
	8651.96
	2.23
	
	
	10125.00
	2.60
	
	
	9224.00
	2.37

	23
	Cost " C1 " (Items 19+22)
	(Rs.)
	
	
	
	238949.05
	61.47
	
	
	245164.05
	63.07
	
	
	268753.90
	69.14
	
	
	250544.36
	64.45

	24
	Cost " C2 " (Items 21+22)
	(Rs.)
	
	
	
	353375.49
	90.91
	
	
	356137.35
	91.62
	
	
	376356.46
	96.82
	
	
	361487.46
	93.00

	25
	10 % of cost “C2”
	(Rs.)
	
	
	
	35337.55
	9.09
	
	
	35613.74
	9.16
	
	
	37635.65
	9.68
	
	
	36148.75
	9.30

	26
	Cost “C3”
	(Rs.)
	
	
	
	388713.04
	100.00
	
	
	391751.09
	100.00
	
	
	413992.11
	100.00
	
	
	397636.20
	100.00

	27
	Yield per hectare
	(Rs)
	Main
	888.66
	772.70
	686666.67
	
	888.66
	749.73
	666254.90
	
	872.37
	740.72
	646184.21
	
	878.40
	758.23
	666032.00
	

	
	
	(Rs)
	By- product
	1210.88
	0.90
	1090.28
	
	1210.88
	0.82
	997.3039
	
	2032.89
	0.50
	1016.45
	
	2059.80
	0.50
	1029.90
	

	 
	Gross income
	RS
	
	
	
	687756.94
	
	
	
	667252.21
	
	
	
	647200.66
	
	
	
	667061.90
	

	28
	Per qtl. Cost of main produce at cost C3
	(Rs)
	
	
	
	437.41
	
	
	
	440.83
	
	
	
	474.56
	
	
	
	452.68
	





Conclusions:
Tissue culture and traditional banana farming differ significantly in terms of cost structure, input usage, and profitability across farm sizes. Though its share was higher in conventional cultivation (23–24%) than in tissue culture (17–19%), indicating higher labour intensity under conventional practices, labour remained the primary cost factor  in both systems. Due to the higher cost of high-quality tissue culture plantlets, planting material expenditures were significantly higher in tissue culture cultivation (roughly 16.8% of total costs) than in conventional farming (11.4%). In both systems, the use of organic manure and nutrient management were important; larger farms invested more in fertilizers, suggesting better input intensification. Conventional farms needed slightly more working capital, but tissue culture farms demonstrated better cost distribution and input efficiency.
In terms of overall cost, the average Cost C3 per hectare was lower for tissue culture (Rs. 3.63 lakh) compared to conventional cultivation (Rs. 3.98 lakh), indicating relatively better cost efficiency. However, tissue culture cultivation achieved similar or higher yields (around 888 q/ha) with a lower per-quintal cost of production (Rs. 392–420) than conventional cultivation (Rs. 437–475).
Overall, tissue culture banana cultivation proved more cost-efficient and economically viable, offering higher productivity and profitability per unit cost due to uniform plant growth, disease resistance, and reduced input use compared to conventional method.
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