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ARTICLE DETAILS ABSTRACT

Research Paper Banka district is an important part of agrarian economy of Bihar where
Accepted: 22-12-2025 paddy production is at the core of agriculture and the lives of rural
Published: 10-01-2026 people. In the district, the major crop in addition to rice, wheat, maize,
Keywords: and lentils are grown. Although paddy dominance has led to food
Banka  district,  Paddy security and employment, over reliance on a crop that is water
cultivation, Crop intensive in a largely rain fed agro climate has increased exposure to
diversification,  Irrigation climatic risks, including unreliable rainfall, drought and temperature
constraints, Climate risk, stress. The current paper analyses the pattern of cropping in Banka
Sustainable agriculture district, irrigation problems and the economic impacts of the paddy-

based agriculture. Based on conceptual support in the form of
sustainability and organic farming views as presented in the attached
document, the study suggests the ways of ensuring sustainable yields
using crop diversification, better irrigation, and climate resistant

agricultural practices.

Introduction

Farming is the main means of livelihood in Bihar, whereby it sustains a big percentage of rural families.

Banka district, which is situated in the south-eastern region of the state, is mainly agrarian and is greatly
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reliant on the monsoon shower. Rice is the most vital crop in terms of space, production, and labour

because paddy is the dominant crop of the kharif season. The rabi season and transitional season grow

wheat, maize and lentils which provide food security to households and diversify their income.

Although it has the potential to be an agricultural nation, Banka is affected by the constant issues

connected to poor irrigation systems, minimal mechanization, and increasing climatic variability. The

abnormal rainfall distribution, late monsoon and hot weather have heightened the risk of production,

especially to paddy production that is water intensive. In these regards, it is essential to analyze the

economic consequences of paddy dominance and discuss the ways to achieve agricultural resilience in a

sustainable manner.

Review of Literature

FiBL and IFOAM (2022), more susceptible of climate shocks are the regions that are reliant on
mono-crop systems compared to diversified farming systems. They have a global evaluation that
diversification to low-input and climate resilient crops, will increase long-term sustainability and
decrease the risk exposure of farmers.

Agriculture Census, government of India (2022), Indian districts that have a large share of
rain-fed agriculture in the east are more vulnerable to the variability of yield. The report indicates
the need to expand the practice of irrigation in these regions, and also promote low-water
consuming crops.

Kumar and Mehta (2021) examines how sustainable agriculture is linked to rural employment in
India. They claim that crop diversification, organic inputs and mixed systems of farming not just
stabilize the farm income but also provide another job opportunity through allied production like
compost preparation and processing of the products after harvest.

Sharma (2020) emphasizes the importance of climate-resilient agriculture in areas that are
characterized by smallholders. The paper emphasizes that the reliance on water-intensive cereals
in the changing climatic conditions enhances the economic vulnerability and demands the policy
to encourage the use of pulses and coarse cereals.

Bhattacharyya et al. (2019) show that sustainable and organic agriculture is more effective in
improving the structure of the soil, increasing the ability to retain water, and resisting droughts.
These are of interest especially to the districts such as Banka that are unable to cover the

irrigation.
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Cropping Pattern in Banka District

e Paddy Cultivation- The crop that is predominant in the kharif season is paddy. Large scale
seasonal employment is offered as well, but it needs a lot of water input, which makes it very
sensitive to the variability of rainfall and climate stress.

e Wheat Cultivation

e Rabi season - In the rabi season, wheat is grown on both left over soil moisture and on minimal
irrigation. The increasing winter temperatures are becoming a growing concern to the yield
stability.

e Maize Cultivation- Maize has become a comparatively climate resistant crop because of its
reduced water need and reduced time period. It is also fodder and raw material in industries.

e Lentil Cultivation- Lentils are a key pulse crop, which can serve as a source of nutritional
security and improved soil fertility by fixation of nitrogen. Since they have low water

requirements, they are applicable in sustainable farming systems.

Table 1: Major Crops Grown in Banka District

Crop ||Season Water Requirement||Economic Role Climate Sensitivity
Paddy |[Kharif High Primary income & employment||Very High
Wheat|[Rabi Medium Food security crop Medium
Maize ||Kharif/Rabi||Low—Medium Diversification & fodder Low
Lentil ||Rabi Low Nutrition & soil health Low

Description:

According to the table, even though paddy has dominated the crop system, maize and lentils provide

better alternatives which are more climate resilient and sustainable.
Irrigation Challenges

The problem Banka district also lacks proper irrigation infrastructure. There is a limitation in the canal
irrigation, and the use of tube wells to extract ground water is limited due to high energy expenses.
Because of this, majority of agricultural lands are rain-fed, which is even more susceptible to

unpredictable monsoons and dry weather.
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Bar Graph 1: Irrigated vs Rain-fed Area in Banka District
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Bar Graph 1: Rain fed vs Irrigated Area in Banka District.

The bar graph above clearly compares the irrigated farmland and rain-fed agricultural land in Banka

district, Bihar.
Description

The bar graph shows that almost 72% of the total area under cultivation in Banka district is rain-fed with
only about 28% of it being under the irrigation facilities. This imbalance is sharp as it shows how the
district relies on monsoon rainfall in large numbers to produce agricultural products. This high
dependency makes one very susceptible to changes in climate, especially to water consuming crops such
as paddy. The small area of irrigation impedes the capacity of farmers to stabilize the production during
the dry spells and the ability to diversify into high value crops. This graph highlights the acuteness of
increasing minor irrigation, rainwater harvesting and groundwater management to increase agricultural

resilience in Banka.
Paddy Dominance Economic Implications

Paddy dominance has guaranteed the availability of food and jobs at the expense of structural
weaknesses. Poor water use, poor yield stability, and low diversification decrease the adaptive capacity

of the farmer in times of stress in the climate.
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Line Graph 1: Yield Trends of Major Crops in Banka

Line Graph 1: Yield Trends of Major Crops in Banka District

30
o @ — e -
E - : == ; S &
E 25 - -
- —&— Paddy
o e— Wheat
™ 20 —&— Maize
= —®— Lentil
24
=
A ] =
= 15
10 - .-\.—._’/,4—-—'/.
T T T T T T
2018 2019 2020 2021 2022 2023
Year

Line Graph 1: Yield Trends of Major Crops in Banka District

The trend of yields of paddy, wheat, maize, and lentil in Banka district during the 2018-2023 (paddy,

wheat, maize, and lentil in quintals divided by the area in hectares) is shown in the line graph above.

Description

This is clearly demonstrated in the graph, which indicates that the yield of paddy is the most variable
over the years, and the crop is highly reliant on monsoon rain and sensitive to changes in climate. The
observed drop in the paddy production in the year 2020, relates to the occasions of irregularity in the

rainfall and the partial recovery of the same in the following years.

Conversely, there is moderate variability in wheat yields meaning it is relatively stable though more
sensitive to increasing winter temperatures. The production of maize is relatively stable during the
period, and it serves to emphasize its stability and appropriateness as a diversification crop when the
irrigation is limited. The least variation exhibited by lentils also supports the fact that the pulses are low

risk crops, which are at the same time climate-resistant and also fertilize the soil.

Generally, the line graph confirms that relying too much on paddy leads to a higher risk in production,
and diversification to maize and lentils can improve the stability of production and the economic

sustainability in the Banka district.
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Line Graph 2: Rainfall Variability and Paddy Output
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Line Graph 2: Rainfall Variability and Paddy Output in Banka District

The line graph depicts the correlation between the paddy yield and annual rainfall of the Banka district
between 2018-2023.

Description

The scatterplot shows that there is a good correlation between variability of the rainfall and paddy
production in the Banka district. The years that have been characterized by increased rainfall, which
include 2018, 2021 and 2023, are associated with a relatively high paddy yield meaning that growing
paddy is favorable. Conversely, 2020, the year with the least rainfall throughout the period, also
demonstrates a large decrease in the paddy yield, which indicates the sensitivity of the crop to the

monsoon failures and dry spells.

The variation trend shows clearly that the production of paddy in Banka is very dependent on rainfall
because of low irrigation coverage. Even the moderate changes in rainfall reduce the yield, making
farmers more susceptible to income changes. The close association highlights how the district is
susceptible to climate changes and the importance of better irrigation facilities, rainwater collectors and

more diversification to less water-sensitive crops like maize and pulses.

Altogether, the graph may confirm the thesis statement that climate risk, especially, rainfall uncertainty is

one of the acute problems of paddy-based agriculture sustainability in Banka district.
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Sustainable Yields Strategies

e Crop Diversification- Conversion of part of paddy land to maize and pulses will help decrease
the water stress and stabilize farm revenues.

e More effective Irrigation Control- Water security can be improved by the expansion of minor
irrigation, rain water harvesting, and use of solar-powered pumps.

e Eco-friendly and Organic Products- Sustainable and organic inputs, as highlighted in the
attached document, enhance the health of the soil, water retention, and long-term productivity and

create employment in the rural areas.

Table 2: Strategies for Climate-Resilient Agriculture in Banka

Strategy Expected Outcome

Crop diversification Reduced climate and income risk
Organic inputs Improved soil fertility
Micro-irrigation Efficient water use

Farmer training Higher productivity

Collective marketing Better price realization

Table 2 summarizes some of the important strategies that can enhance climate-resilient agriculture in
Banka district and minimize economic vulnerability of farmers relying on paddy cultivation to a large
extent. All strategies target a particular weakness in the current farming system, yet all of them will lead

to the sustainability of the situation in the long run and a stable income.

The most important risk reduction strategy in Banka is crop diversification which helps gage climate and
income risk. Over-reliance on paddy puts farmers in stress caused by rain and drought. Promoting the
production of maize, lentils and other pulses in addition to the rice will allow farmers to diversify risk by
having alternative crops that have varying water and temperature needs. Diversification not only
stabilizes the yields in case of bad climatic conditions but also guarantees more stable flows of incomes
as the price and production risks in different crops are not similar. Moreover, pulses improve the fertility

of the soil by fixing nitrogen, thus chemical fertilizers are not necessary.
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Application of organic materials including farm yard manure, compost, green manure and bio-fertilizers
is important in enhancing soil fertility and resilience. Organic inputs increase the organic matter in the
soil, increase water holding capacity and improve beneficial microbial activity. In such a district as
Banka with irregular precipitation and limited irrigation base, healthier soils are beneficial to a crop to
resist moisture stress better. There is also the long-term reduction in dependence that farmers have on
expensive chemical fertilizers and consequently, cultivation costs are reduced and net farm income is

better.

Micro-irrigation systems such as drip and sprinkler irrigation system help in efficient water utilization
whereby the water is delivered to the crop root zone. This will reduce the amounts of water that were lost
through evaporation and runoff and it is especially useful in the rain-fed areas with water scarcity. In the
case of Banka, micro-irrigation can go a long way to enhance the efficiency of water use particularly in
crops such as wheat, maize and pulses. It also helps farmers to utilize the little water resources which

they have during dry seasons in a better way.

Training of farm workers is needed to increase output and flexible ability. Extension services and Krishi
Vigyan Kendras can be used to train farmers on the knowledge of the varieties of crops that are resistant
to climatic changes, soil management, pest management, and effective irrigation methods. The highly
trained farmers will be in a better position to embrace any emerging technologies and practices aimed at

sustainability resulting to increased productivity and better losses due to climatic factors.

Lastly, the collective marketing by using Farmer Producer Organizations (FPOs) assists farmers to get a
better price delivery. Aggregation of produce, elimination of middlemen, and enhanced market access
enhance bargaining power of farmers by collective marketing. This is not only a strategy that makes
farmers more stable with the income, but it also makes them adopt sustainable practices as they are

guaranteed of the good returns in the market.
Conclusion

The title of being Bihar, the rice bowl, is an indicator of the agricultural significance but the supremacy
of paddy in the rain-fed environment has added to both climate and economic risks. Long-term resiliency
needs diversification towards maize and lentils, better irrigation facilities, and the use of sustainable and
organic methods. The alignment of local agricultural strategies and sustainability frameworks may lead
to improved productivity along with stabilized rural incomes as well as fewer risks associated with

climate change.
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