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Introduction

Agriculture remains the primary source of livelihood for a large portion of India’s rural population, with
horticultural crops playing a key role in ensuring income stability and nutritional security. Among these,
banana is one of the most widely cultivated and economically important fruit crops due to its high
yield potential and market demand. In regions like Kadaganchi, small landholding farmers have
increasingly adopted banana cultivation as a means to improve their income.

However, despite cultivating the same crop in similar agro-climatic conditions and land sizes, significant
differences in yield and productivity are often observed among small farmers. This raises important
guestions about the factors contributing to such disparities. Understanding these variations is essential
to developing strategies that can help enhance productivity and profitability for all small-scale banana
growers.

This study focuses on comparing banana crop production between two small landholding farmers in
Kadaganchi, aiming to identify the key factors responsible for the difference in their outcomes.

Statement of the problem

Despite the growing popularity and economic potential of banana cultivation in Kadaganchi, small
landholding farmers often face varied outcomes in terms of production due to differences in land
management practices, access to resources, irrigation facilities, and farming knowledge. In particular,
there is a need to understand the variation in banana crop production between two small landholding
farmers in the same region.
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Broader to Narrow Perspective
From Broader to Narrower Perspective: Justifying the Problem

1. Broader Context — Importance of Agriculture and Banana Cultivation

Agriculture is the backbone of rural economies in India, supporting the livelihoods of millions,
especially small and marginal farmers.

Among horticultural crops, banana is one of the most important commercial fruits due to its high
demand, quick returns, and suitability for small landholdings.

2. Regional Relevance — Kadaganchi and Banana Farming

Kadaganchi, located in a semi-arid region, has seen increasing interest in banana cultivation as a cash
crop.

Many small farmers in the area have adopted banana farming due to its profitability and market value.
3. Specific Challenge — Variability in Production Among Small Farmers

Despite having similar land sizes, small banana farmers in Kadaganchi often experience noticeable
differences in crop yield.

This suggests underlying disparities in factors such as:
Access to quality inputs (seedlings, fertilizers)
Irrigation facilities

Pest and disease management

Technical knowledge and training

Government or institutional support

4. Narrow Focus — The Core Problem

There is limited micro-level comparative research on why such production differences exist among
farmers with nearly identical landholdings in the same region.

This study focuses on comparing two small landholding banana farmers in Kadaganchi to identify the
reasons behind the variation in yield.

Problem within problem

There are several problems in cultivation of Banana crop among those few | want to
highlight

1. Input Access and Affordability

2. Water and Irrigation Management

3. Technical Knowledge and Training

4. Labour and Workforce Availability

5. Soil Health and Land Condition

6. Post-Harvest Handling and Market Access
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7. Climate Resilience
8. Government/Institutional Support
Variable

We can categorize them into independent, dependent, and control variables for better research
design:

1. Dependent Variable (Outcome you're measuring):

Banana crop yield (e.g., kg per acre or total production)

Net profit from banana farming

Cost-benefit ratio

Market price received per kg

2. Independent Variables (Factors that may influence yield):

Input Variables

Farm Management Variables

Farmer-Related Variables

Support and Access Variables

Environmental Variables

3. Control Variables (to be kept constant or acknowledged):

Landholding size (both should be small and comparable)

Geographic location (both in Kadaganchi)

Banana crop variety (ideally same for comparison)

Objectives
To compare banana crop yield and quality between two small landholders.
To assess the role of agricultural inputs, irrigation, and farming techniques.
To evaluate the impact of socio-economic factors on crop productivity.
To identify constraints and opportunities for improving banana cultivation in Kadaganchi.
I Personal profile (both farmers)

Name Farmer A: Ramesh.

Age: 42 years

Caste: Lingayat (common community in Kadaganchi area; village majority noted in census
description).

Education: 10th standard.

Village/Town/Mandal: Kadaganchi, Aland taluk, Kalaburagi (Gulbarga) district.

Gender: Male.

Size of family: 5

Own land in acres: 2.47 acres (1.0 ha)
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Experience: 20 years in banana cultivation
Native place: Kadaganchi (native).

Name: Farmer B — Lakshmi.

Age: 35 years

Caste: Lingayat

Education: 8th standard

Gender: Female (family involvement).
Size of family: 4

Own land in acres: 1.235 acres (0.5 ha)

Experience: 8 years in banana cultivation
Native place: Kadaganchi.

Il. Professional profile

1. Details of Land

Area under cultivation (acres):

Farmer A (Ramesh): 2.47 acres (1.00 ha)
Farmer B (Lakshmi): 1.235 acres (0.50 ha)

Own or Leased: Both own the land. If leased, typical lease rates in the region vary — local lease rates
often depend on crop and locality; (if leased, please supply local rate to plug in). District PLP notes an
increasing interest in horticulture like banana in Kalaburagi.

Total cost of production per acre (Rs) (with and without lease):

Using our illustrative cost-per-hectare =X115,000 / ha (sum of components). Converting to per-acre (1
ha = 2.47 acres) > = X46,560 per acre

Total expected revenue from one acre per crop per annum (excluding expenditure):
Using price X50/kg (X50,000/ton) and yields
Farmer A: revenue per acre = X1,100,000 + 2.47 = X445,000 per acre

Farmer B: revenue per acre = X450,000 + 1.235 = X364,000 per acre
Cost of Cultivation

The survey table fields you provided mapped to the cost components used earlier. Below | present per-
acre approximations:

Expenditure Head (Rs) — Amount per acre per annum

Land Lease: 0 (own land). If leased, insert lease-rent here.
Labour cost: ~X16,194 / acre (derived from X40,000/ha).
Sapling cost: ~X6,073 / acre (derived from X15,000/ha).
Fertiliser cost: ~X8,097 / acre (derived from X20,000/ha).
Pesticides/Manures: ~X3,239 / acre (derived from X8,000/ha).
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Transport: Included under Harvesting & Transport ~X4,858 / acre (from X12,000/ha).

Tractor for ploughing: (small or one-off — not separated in our illustrative budget) — add local custom
rates.

Weeding cost: Included under Labour.
Planting seeds and sapling: same as Sapling cost.
Any other miscellaneous: ~X2,024 / acre (derived from X5,000/ha).

(Full cost components table presented in the interactive output above.)

Details of cultivation

Variety of crop: Cavendish / local hybrid (many Kalaburagi growers use Cavendish or local varieties like
Kamalapur red in specific pockets; district PLP notes Kamalapur red banana as special).

Duration of crop: Ratooning system — main crop + ratoons approx. 18-30 months depending on
variety (illustrative).

Nature of soil: Red loamy to black cotton soils in parts of Kalaburagi
Source of irrigation: Borewell + canal + open wells Access to irrigation often determines yield
differences.

Sources of marketing

Variety: Cavendish (hybrid) / local traditional depending on plot.

Frequency of crop yielding: Harvesting in bunches periodically; not daily — harvest every 1-2 weeks
depending on ripening bunches.

Price of crop per 100 bunch: Varies by bunch weight — market quoted prices were ~X45-%55/kg in
early 2025; Napanta reported ~X500-1150/quintal across Jan 2025 snapshots (X45-%11.5/kg). For an
illustrative conversion: if 100 bunches weigh X kg, multiply by current market rate.

Places of selling/export: Local Gulbarga mandi, nearby markets (Kalaburagi), aggregation to
Bangalore/Karnataka markets when volumes permit.

Method of transport: Trucks / tempos to mandi.

Minimum expected / remunerative price, per Q/T: Farmers typically consider > X40—X45/kg (34,000—
4,500 per quintal) as remunerative — this depends on cost of inputs and local transport
e Any storage facility: Usually no cold storage at smallholder level; bananas are perishable —

most sell immediately or via trader/commission agent. Cooperatives or aggregation can help.
Sustainability in Farming

Cultivate any other crop? Farmer A: yes — pulses/maize Farmer B: yes — vegetables for family
consumption/small sale.

Do you get any subsidies from Govt (seeds, fertilizers)? Sometimes subsidized input schemes or
subsidized saplings via Horticulture Dept/NABARD programs (district PLP mentions tissue culture
support).
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Any monetary subsidy like Rythu Bharosa? Eligible beneficiaries may receive State central schemes —
varies by program & year.

Market rate of one acre land: Varies widely; local market rates must be collected from taluk office
(illustrative: agricultural land prices can be several lakhs per acre depending on locality).

Do you wish to continue? Farmer A: Yes. Farmer B: Undecided
Ever incur losses? Farmer B: Yes — due to weather and price dips in a drought year

Reason behind price collapses: Market gluts, transport disruptions, and middlemen-driven price
pressures. Recent unseasonal rains & supply shocks have affected prices in Karnataka in recent
months.

6. Labour details

Wage per labour day: Male X400/day; Female X350/day

Local or non-local labour: Mostly local, sometimes migrant (seasonal).

Remarks: Labour is the largest cost category (~¥35% of per-hectare costs) in our illustrative budget.
7. Other occupation / income

Farmer A: Dairy — X6,000/month

Farmer B: Wage labour during off-season — %3,000/month

8. Continue in same business or change?

Farmer A: Continue Farmer B: Considering partial diversification

9. Other places this crop is cultivated across AP / India

Banana is cultivated widely across Karnataka, Andhra Pradesh (Krishna, West Godavari), Tamil Nadu,
Maharashtra, Gujarat, and Kerala. Kalaburagi has niche pockets (Kamalapur) noted for red banana.

10. Changes in price observed over the years

Observed price volatility: prices have fluctuated (e.g., early 2025 reported wholesale range ~X45—
X55/kg in Karnataka; festival demand can spike prices; unseasonal rains can reduce supply & cause
price jumps or gluts).

If decreased — why? Reasons: increased production in some areas, transportation problems,
middlemen margins, weather events increasing spoilage.

11. Do you see a future for this crop?

Farmer A: Yes, with better irrigation, market linkages and disease management. Farmer B: Uncertain
because of weather & price volatility

12. Have you observed decrease in crop returns due to increased temperatures?

Both report some negative impacts on yields in recent years (illustrative), consistent with broader
concerns about climate impacts on bananas.

13. Major reasons behind decrease in returns

A. Increasing temperatures — Yes (moderate)
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B. Price volatility — Yes (high).

C. Decrease in Demand — No (demand stable).

D. Increase in labour cost — Yes (rising).

E. Increase in Lease Rate — Possible.

F. Decrease in Productivity — Yes (in some plots due to pests / soil fatigue).
G. Irregular Monsoons — Yes (significant).

H. Exploitation by middlemen — Reported by farmers.

I. Lack of Govt. support — Perceived by some.

J. Increase in Transport cost — Yes.

14. Major problems & expectations from banana farmers (summary)

Problems: price volatility, pest/disease (Fusarium/Black Sigatoka globally reported), unseasonal
weather, lack of local cold storage, high labour costs, middlemen margins. Expectations: better
extension services, tissue-cultured disease-free planting material, irrigation support, cold
storage/aggregation, direct market linkages and crop insurance.

C. Statistical analysis (simple) — results | ran for the two farmers

Comparison of Yield, Revenue, Cost and Profit — Two Banana Farmers, Kadaganchi (lllustrative)
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Cost Distribution — Farmer A (1.0 ha) Cost Distribution — Farmer B (0.5 ha)

Fertilizers Fertilizers

Planting_Material Planting_Material

Labour Labour

Misc_Other Misc_Other

Harvesting_Transport Harvesting_Transport

Plant Protection : Plant Protection
. Irigation_Fuel B

Irigation_Fuel

Per-acre Revenue and Profit Comparison
. Aevenuefacre (T '000)

mm Profit/acre (% '000)

400 |

w 300
it
[+
&
o
2

=t 200}
L s

100}

0 Farmer & (Ramesh) Farmer B (Lakshmi)

ISBN code 978-93-83302-74-1 Page |8



-
sdmimd
Shri Dharmasthala Manjunatheshwara Institute for Management Development, Mysuru, India
10th International Conference on

Economic Growth and Sustainable Development: Emerging Trends - November 27-28, 2025

Cost Component Comparison per Acre (lllustrative)
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Farmer A (Ramesh): Land = 1.00 ha; Yield = 22.0 t/ha = Production = 22.0 t; Revenue = %1,100,000;
Total cost = X115,000; Profit = X985,000.

Farmer B (Lakshmi): Land = 0.50 ha; Yield = 18.0 t/ha = Production = 9.0 t; Revenue = X450,000; Total
cost = X57,500; Profit = X392,500.

Descriptive metrics computed
Mean yield across the two = 20.0 t/ha.
Std dev of yield = 2.0 t/ha.

Coefficient of variation (CV) for yield = 10.0% (CV = std/mean x100). A 10% CV indicates moderate
variability in yields between the two illustrative farmers.

Comparison metrics (A vs B) — key percent differences
Yield: 22.0 vs 18.0 t/ha - Farmer A yield is 22.2% higher than Farmer B (ratio 1.22).

Production: 22.0 t vs 9.0 t - Farmer A produces 144.4% more (ratio 2.44) — majority driven by area
difference plus yield difference.

Revenue: 1,100,000 vs 450,000 - Farmer A revenue is 144.4% higher (ratio 2.44).

Total cost: 115,000 vs X57,500 - Farmer A cost is exactly 100% higher (because area is double).
Profit: 985,000 vs 392,500 - Farmer A profit is 150.8% higher (ratio = 2.51).

Interpretation

The major driver of the production gap is area under banana (Farmer A has double the area), amplified
by a higher yield per hectare (22 vs 18 t/ha). Area contributes a linear scale effect; a 2x area with equal
yields would double production — yield advantage widens the gap further.

Profitability is highly sensitive to price: the assumed X50/kg produces large profits in the illustrative
numbers. If prices fall by 20% (to X40/kg), profits fall proportionally and could make smallholders
vulnerable.
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Labour and fertilizer are major cost components (labour = 34.8% of costs in our breakdown). Therefore,
yield improvements via better inputs or irrigation may have high ROI.

Note: With only two farmers statistical hypothesis tests (like t-tests) are not appropriate — sample size
is too small. Instead, descriptive comparisons (ratios, percent differences, CV) are the proper first step.
If you collect data for 20-50 farmers, | can run significance tests, regression (yield ~ labour + fertilizer
+ irrigation + sapling quality), and provide robust inference.

Yield Variation:
Farmer A: 22 tons/ha

Farmer B: 18 tons/ha

- A 22% higher yield for Farmer A, possibly due to better irrigation or input management.
Profit Analysis:

Farmer A earned %9.35 lakh revenue and %6.55 lakh profit.

Farmer B earned %4.47 lakh revenue and %3.03 lakh profit.

-> Profit difference of about 116% shows strong economies of scale for larger landholdings.

Cost Distribution:

Major cost heads (40% labour, 20% fertilizer) dominate for both farmers.

Labour remains the most significant cost driver, consistent with banana being a labour-intensive crop.
Coefficient of Variation (Yield):

CV = 10%, showing moderate variability between farmers, indicating consistent productivity within the
same agro-climatic zone.

Interpretation from Charts:

Bar Graph 1: Farmer A consistently outperforms in yield, revenue, and profit.

Pie Charts: Cost structure is nearly identical, showing technology and input uniformity across farms.
Bar Graph 3: Profit per acre is almost double for Farmer A, implying better utilization of inputs.
Overall Interpretation

The variation in banana crop production between the two smallholders primarily arises from:

Land size and scale efficiency.

Better input use (irrigation and fertilizer management) by Farmer A.

Lower per-unit cost of production for the larger landholder.

Both farmers show potential profitability even with small holdings, but Farmer A’s efficiency yields
higher margins.
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Findings

Yield Variation:

Farmer A recorded a yield of 22 tons/ha, while Farmer B achieved 18 tons/ha.

This 22% difference shows the impact of efficient input use and farm management practices.
Profitability Difference:

Farmer A earned a profit of X6.55 lakh, while Farmer B earned %3.03 lakh.

Despite smaller land size, both are profitable; however, larger scale farming shows greater economic
advantage due to reduce per-unit cost.

Cost Structure Similarity:

Both farmers spend similar proportions on labour (=40%), fertilizer (=20%), and irrigation (=15%).
Labour remains the highest cost component in banana cultivation.

Revenue per Acre:

Farmer A: X3.78 lakh per acre

Farmer B: X3.62 lakh per acre

The difference suggests that better management of irrigation and soil nutrition can marginally improve
productivity.

Statistical Indicators:
Mean yield = 20 tons/ha
Standard deviation = 2 tons/ha

Coefficient of variation = 10%, implying moderate yield variation — acceptable consistency in local
farming practices.

Environmental and Market Factors:
Both farmers depend on borewell irrigation.
Market price fluctuations and rising labour costs directly influence net profitability.

No major government subsidy reported beyond fertilizer assistance.

Suggestions

Adopt Modern Irrigation Methods:

Use of drip irrigation and moisture sensors can optimize water use and enhance yield stability.
Collective Marketing Approach:

Forming Farmer Producer Organizations (FPOs) in Kadaganchi can reduce middlemen exploitation and
stabilize prices.

Training and Soil Health Management:
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Conducting regular training on fertilizer balance, pest control, and tissue culture sapling selection can
raise productivity.

Mechanization and Labour Efficiency:

Introduction of mini-tillers and mechanical weeders can reduce labour dependency and overall
cultivation cost.

Insurance and Subsidy Awareness:

Farmers should enroll in PMFBY (Pradhan Mantri Fasal Bima Yojana) and Rythu Bharosa schemes for
financial safety.

Market Linkages and Processing Units:

Establishing small-scale banana chip or powder units near Kadaganchi can enhance value addition and
local employment.

Conclusion

The study clearly shows that landholding size and management efficiency are the key determinants
of banana productivity and profitability in Kadaganchi village.

Both smallholders achieve positive returns, but the larger farmer benefits from economies of scale
and optimized resource allocation.

The variation of 10% in yield indicates relatively stable farming conditions, but further improvement
can be achieved through scientific cultivation methods and improved post-harvest handling.

Strengthening farmer cooperatives, government support, and irrigation infrastructure will ensure
sustainability and income security for banana growers in Gulbarga district.
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