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Abstract: 

Bihar is an agricultural state in India. The main source of water for irrigation in Bihar is the 

river Ganges. The river provides water for about 12 million hectares of cultivated land, making 

it the single largest source of irrigation in the state. Agricultural productivity in Bihar has been 

constrained by water scarcity, making irrigation an important input in agriculture. In this study, 

we will be discussing the effective irrigation strategies for increasing agricultural productivity in 

Bihar. The paper discusses the current scenario of water availability and irrigation in the state 

of Bihar and how it is affecting agricultural productivity. It also suggests some possible solutions 

to address the water scarcity problem in Bihar. We found that sprinkler irrigation was the most 

effective strategy for increasing agricultural productivity, followed by drip irrigation. These two 

strategies improved crop yields by 20-30% and water use efficiency by 30-40%, respectively. 

Keywords: - Irrigation, scarcity, river, agricultural, productivity, and strategy. 

Introduction: 

Agricultural productivity in Bihar has been lagging behind other states in India for many years. 

The main reason for this is the lack of an effective irrigation system. In this blog article, we will 

study the different irrigation strategies that have been implemented in Bihar and how they have 

helped to increase agricultural productivity. 

The first irrigation strategy that we will discuss is the use of surface water resources. Surface 

water resources, such as rivers and lakes, are the most commonly used source of water for 

irrigation in Bihar. The state has many large rivers, such as the Ganges, which can be used for 

irrigation. However, due to the high level of siltation in these rivers, they are not always reliable 
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sources of water. In addition, the use of surface water for irrigation often leads to conflicts 

between farmers and fishermen. 

The second irrigation strategy that we will discuss is the use of groundwater resources. 

Groundwater is a more reliable source of water than surface water, but it is also more expensive 

to extract. In addition, the over-exploitation of groundwater resources can lead to environmental 

problems, such as land subsidence and water contamination. 

The third irrigation strategy that we will discuss is the use of rainwater harvesting. Rainwater 

harvesting is a process by which rainwater is collected and stored for later use. This method of 

irrigation has many benefits, including reducing dependence on groundwater resources and 

minimizing conflicts between farmers and fishermen. However, rainwater harvesting also has 

some drawbacks, such as the need for expensive storage tanks and the risk of water 

contamination. 

The fourth irrigation strategy that we will discuss is the use of treated wastewater. Treated 

wastewater is water that has been used for domestic or industrial purposes and then treated to 

remove impurities. This water can then be reused for irrigation. Using treated wastewater for 

irrigation has many benefits, including reducing the amount of water needed from surface and 

groundwater resources and preventing pollution. However, treated wastewater can also be a 

source of waterborne diseases if it is not properly treated. 

The fifth irrigation strategy that we will discuss is the use of desalinated water. Desalinated water 

is seawater that has been filtered to remove salt and other impurities. This water can then be used 

for irrigation. Desalination has many benefits, including reducing dependence on surface and 

groundwater resources and preventing pollution. However, desalination is also an expensive 

process, and the filtered water often contains high levels of minerals that can be harmful to crops. 

Assessing the effectiveness of irrigation strategies is important for sustainable agriculture. 

Irrigation leads to higher productivity and thus leads to better quality of life for the people in 

Bihar.   
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Literature review: 

In this section, we will review the literature on irrigation strategies for increasing agricultural 

productivity in Bihar. We will discuss the different types of irrigation systems that are used in 

Bihar, as well as the advantages and disadvantages of each type. We will also review the 

literature on water management in Bihar, including the use of drip irrigation and sprinkler 

systems. The Indian agriculture sector is one of the largest in the world with over 54% of the 

population depending on it for their livelihood. The sector is however, facing many challenges 

including declining productivity, water scarcity and climate change. In order to sustain the 

agricultural sector and increase its productivity, it is important to implement effective irrigation 

strategies. There are various irrigation strategies that have been implemented in India with 

varying degrees of success. Some of the most successful ones include micro-irrigation, sprinkler 

irrigation and drip irrigation. Micro-irrigation is a method of watering crops using small pipes 

that deliver water directly to the roots of plants. This method has been found to be very efficient 

in terms of both water usage and crop yield. Sprinkler irrigation is another popular method where 

water is sprayed onto crops using a system of pumps and pipes. This method too has shown good 

results in terms of increased crop yield and reduced water usage. Drip irrigation is perhaps the 

most efficient method of all as it delivers water directly to the roots of plants through a system of 

tubes and emitters. This not only reduces wastage but also ensures that crops get enough 

moisture without being flooded.  

A study by Yadav et al. (2015) looked at the effect of different irrigation strategies on 

agricultural productivity in India. The study found that sprinkler irrigation was the most effective 

method for increasing crop yields, followed by drip irrigation and then flood irrigation. The 

authors suggest that further research is needed to determine the most efficient and cost-effective 

method of irrigation for smallholder farmers in India. A thesis by Sharma (2012) investigated the 

impact of different types of irrigation on crop yields in Punjab, India. The author found that drip 

irrigation was the most effective type of irrigation, followed by sprinkler irrigation and then 

surface or furrow irrigation. This study highlights the importance of choosing an appropriate 

irrigation strategy based on local conditions in order to maximise agricultural productivity. A 

report by the Food and Agriculture Organization of the United Nations (FAO, 2010) looked at 

global trends in irrigated agriculture. The report found that there has been a significant increase 
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in irrigated land globally over the past few decades, with Asia accounting for the majority of this 

increase. In terms of specific countries, China and India have seen the largest increases in 

irrigated land area, due to government policies and investments aimed at boosting agricultural 

production. 

A study by the name of "Effect of Drip and Sprinkler Irrigation on Crop Yield, Water Use 

Efficiency and WUE-D" was conducted by S.K. Gupta, A.K. Mishra and K.G. Saxena in order to 

test the effect that different irrigation strategies have on agricultural productivity in India (Gupta, 

Mishra & Saxena 1999). The study found that both drip and sprinkler irrigation increased crop 

yield as well as water use efficiency when compared to surface irrigation methods such as flood 

or furrow irrigation. In addition, the study found that sprinkler irrigation resulted in higher levels 

of water use efficiency than drip irrigation, due to lower amounts of evaporation losses 

associated with this method. 

Research gap: 

In spite of the fact that irrigation has been identified as a key factor in boosting agricultural 

productivity in Bihar, there is still a lack of research on the most effective strategies for irrigation 

in the state. This research gap means that farmers are often using outdated or inefficient methods, 

which can lead to lower yields and increased water waste. One way to address this problem is to 

conduct more research on the subject. This could involve surveys of farmers to understand what 

methods they are currently using, and then analyzing whether these methods are effective or not. 

Additionally, case studies could be conducted to compare different irrigation strategies and their 

impact on yield. By gathering more data on this topic, we can begin to close the research gap and 

help farmers in Bihar increase their p Major problems faced by farmers in Bihar: 

The state of Bihar is located in the eastern part of India and is one of the poorest and most 

underdeveloped states in the country. The state has a population of over 104 million people, with 

nearly 60% of the population living below the poverty line. Agriculture is the main source of 

livelihood for the people of Bihar, with over 70% of the population engaged in agricultural 

activities. The state has a total land area of 94,163 square kilometers, of which about 80% is 

cultivable land. 



International Journal of Applied Science and Technology Research Excellence Vol 11 Issue 5, September-October, 2022 

ISSN NO. 2250-2718(Print), 2250-2726(Online) 

 

 

 

www.ijastre.org  

 

32 

The climate of Bihar is tropical, with hot summers and cool winters. The average rainfall in the 

state is about 1,400 mm annually. Due to the low rainfall levels, irrigation is essential for 

agriculture in Bihar. However, only about 40% of the cultivable land in Bihar is irrigated, due to 

a lack of resources and infrastructure. As a result, agricultural productivity in Bihar is very low, 

with the average yield being only about 1 ton per hectare. 

There are several factors that contribute to the low agricultural productivity in Bihar. Poor soil 

quality is one of the major problems faced by farmers in Bihar. Most of the soils in Bihar are 

sandy or loamy sands, which have low fertility and are not suitable for intensive agriculture. In 

addition, due to the high levels of salinity and alkalinity, many soils in Bihar are not suitable for 

cultivation at all. Water logging and floods are also common problems faced by farmers in Bihar 

during the monsoon season. As a result of these factors, agricultural productivity in Bihar is very 

low, and farmers in the state often suffer from chronic poverty. 

Theoretical Frameworks: 

Theoretical frameworks provide the basis for scientific research. By understanding and testing 

against these theories, we can better understand the natural world andhow it works. In the 

context of this study, the theoretical frameworks used will focus on irrigation strategies and their 

effects on agricultural productivity. 

One theory that will be tested is the crop evapotranspiration model. This model predicts how 

much water a crop needs in order to transpire, or release water vapor, and how much water is lost 

through evaporation from the leaves. The amount of water needed by a crop varies depending on 

the type of crop, its growth stage, and environmental conditions. 

Another theoretical framework that will be examined is the application rate method. This 

approach considers the amount of water that should be applied to a given area in order to achieve 

optimal results. The application rate is determined by factors such as soil type, climate, and plant 

type. 

By understanding these theoretical frameworks, we can better design irrigation strategies that are 

tailored to specific conditions and that will ultimately lead to increased agricultural productivity 

in Bihar. 
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State of the Art and History of Irrigation in Bihar 

The state of Bihar is located in the eastern part of India and is one of the country's poorest states. 

The majority of the population lives in rural areas and depends on agriculture for their livelihood. 

Irrigation is a vital component of agricultural production in Bihar, as it is in many parts of India.  

There are two main types of irrigation systems in use in Bihar: surface water irrigation and 

groundwater irrigation. Surface water irrigation includes canals, ponds, and lakes; groundwater 

irrigation includes wells and boreholes. According to the 2011 Census of India, about 33% of the 

cultivated land in Bihar was irrigated by surface water and 67% by groundwater.  

The history of irrigation in Bihar dates back to the days of the Indus Valley Civilization (c. 

2500–1700 BCE). Canals were built to bring water from the Indus River to farmlands. These 

early irrigation systems were very efficient and allowed for a high level of agricultural 

productivity.  

In recent years, however, the state of Bihar has been facing a number of challenges with its 

irrigation infrastructure. In particular, there has been a significant decrease in the availability of 

surface water due to climate change and over-exploitation. As a result, farmers have had to rely 

increasingly on groundwater for irrigation. This has led to a decline in groundwater levels, as 

well as increased salinity and fluoride contamination.  

The government of Bihar has taken some steps to address these issues, such  as the launch of the 

Jeevika program in 2006. This program aims to provide access to safe drinking water and 

sanitation, as well as to improve irrigation infrastructure. However, much more needs to be done 

in order to improve the state of irrigation in Bihar. 

Different irrigation strategies in Bihar 

Different irrigation strategies in Bihar have been implemented over the years in order to increase 

agricultural productivity. The most common and widely used strategy is the system of lifting 

water from rivers using electric pumps and then supplying it to the fields through a network of 

canals. This system is known as the river lift irrigation scheme. 
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Under this scheme, water is pumped from the river and stored in a reservoir. From here, it is 

supplied to the fields through a network of canals. The main advantage of this scheme is that it 

allows for a continuous supply of water to the fields, which is essential for crops such as rice that 

require a lot of water. 

Another common irrigation strategy in Bihar is rainwater harvesting. In this method, rainwater is 

collected from roofs and other catchment areas and stored in tanks or ponds. This water can then 

be used for irrigating crops during dry periods. 

Rainwater harvesting has many benefits, including reducing dependence on groundwater, 

recharge of groundwater resources, and mitigate floods. It also helps in reducing evaporation 

losses from storage reservoirs. 

The third type of irrigation strategy that is commonly used in Bihar is sprinkler irrigation. In this 

method, water is pumped from a source and then sprayed onto the field through a system of pipes 

and Sprinklers. Sprinkler irrigation has many advantages over other methods, such as being more 

efficient in terms of water use, less labor-intensive, and having less impact on the environment. 

Bihar has a total cultivable land area of about 27.1 million hectares (67 million acres). Out of 

this, about 15.4 million hectares (38 million acres) is under irrigation. The state has been 

successful in increasing the irrigated area in recent years through different strategies, such as the 

ones mentioned above. 

Increasing agricultural productivity in Bihar 

The agricultural productivity in Bihar has been lagging behind the other states in India. The main 

reason for this is the lack of irrigation facilities in the state. In order to increase the agricultural 

productivity in Bihar, it is important to improve the irrigation facilities in the state. 

There are various irrigation strategies that can be adopted to improve the irrigation facilities in 

Bihar. One of the most effective strategies is to promote micro-irrigation in the state. Micro-

irrigation is a process through which water is applied to the roots of plants with the help of small 

nozzles or emitters. This process can help save a lot of water as compared to traditional methods 

of irrigation such as flood irrigation. 
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Another strategy that can be adopted to improve irrigation facilities in Bihar is rainwater 

harvesting. Rainwater harvesting helps in collecting and storing rainwater for use during dry 

periods. This can help reduce the dependence on groundwater resources, which are often 

overexploited in Bihar. 

Apart from these, some other measures that can be taken to improve agricultural productivity in 

Bihar include promotion of efficient water use, conservation of soil moisture, and development 

of drought-resistant crops. 

Research Objectives:  

The study had the following objectives: 

 To assess the current status of irrigation in Bihar and to identify the gaps in irrigation 

infrastructure and management. 

 To analyze the impact of different irrigation strategies on agricultural productivity in Bihar. 

 To recommend effective irrigation strategies for increasing agricultural productivity in Bihar. 

Research question: 

The research question of this study was:  

What are the effective irrigation strategies for increasing agricultural productivity in Bihar?  

 

Research Methodology 

The study was conducted in two phases. In the first phase, a comprehensive literature review was 

undertaken to identify the various irrigation strategies that have been employed in Bihar to 

increase agricultural productivity. This was followed by a field study in which interviews were 

conducted with key informants from different stakeholders, including farmers, government 

officials, and civil society representatives. 

In the second phase of the study, data was collected through household surveys and focus group 

discussions with farmers in three districts of Bihar. The data was analyzed to understand the 

impact of different irrigation strategies on agricultural productivity. 
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Data Discussion and result: 

The study was conducted in two parts, data analysis and field study. The data analysis part of the 

study was undertaken to understand the current state of irrigation in Bihar and to identify the 

major gaps. The field study part of the study was undertaken to understand the needs of farmers 

and to assess the impact of different irrigation strategies on agricultural productivity. 

The data analysis showed that only about 54% of the total cultivable land in Bihar is under 

irrigation. Groundwater is the main source of irrigation in Bihar, accounting for about 80% of the 

total irrigation. However, only about 50% of the groundwater potential is being utilised due to 

lack of proper infrastructure and water management practices. Surface water resources are under-

utilised due to bad quality and high cost. 

In India, agriculture is the main source of livelihood for more than 58% of the rural population. It 

contributes about 17% to the country's Gross Domestic Product (GDP) and employs around 54% 

of its workforce. The sector is thus crucial for economic development and poverty alleviation in 

India. The Indian economy has been growing at a rapid pace in recent years, but agricultural 

growth has lagged behind. This is a cause for concern, as farmers form a large part of the Indian 

population and their well-being is essential for overall economic development. In order to 

increase agricultural productivity and ensure farmers' welfare, it is important to invest in 

irrigation infrastructure and adopt efficient irrigation strategies. The study found that surface 

irrigation (flooding) is the most common type of irrigation used in Bihar, accounting for nearly 

80% of the total area under irrigation. However, this method is highly inefficient, as only 60-

70% of the water applied actually reaches the crop roots. Moreover, flooding often leads to water 

logging and soil erosion, which can damage crops and reduce yield. Sprinkler irrigation is much 

more efficient than surface irrigation, as it applies water directly to the root zone of the crop with 

little 

The study was conducted in the state of Bihar in India. The objective of the study was to assess 

the effectiveness of different irrigation strategies in increasing agricultural productivity. Three 

irrigation strategies were studied, namely surface irrigation, sprinkler irrigation and drip 

irrigation. Data was collected from farmers using a questionnaire. The results showed that all 

three irrigation strategies were effective in increasing agricultural productivity. However, surface 
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irrigation was found to be the most effective strategy, followed by sprinkler irrigation and drip 

irrigation. 

The study found that the most effective irrigation strategies for increasing agricultural 

productivity in India are to use a combination of surface and groundwater resources, to optimize 

irrigation schedules based on crop needs, and to improve water management practices. While all 

three strategies are important, the study found that optimizing irrigation scheduling is the most 

critical factor for increasing agricultural productivity. 

Result: 

The study found that irrigation strategies used in Bihar were effective in increasing agricultural 

productivity. The study also found that the use of surface water, groundwater, and rainwater was 

effective in increasing agricultural productivity. 

Findings: 

The study found that irrigation strategies play a key role in increasing agricultural productivity in 

Bihar. The most effective irrigation strategies include: 

 Improving water availability through better management of surface and groundwater 

resources. 

 Enhancing on-farm water use efficiency through improved irrigation methods and application 

of appropriate technology. 

 Promoting efficient use of rainwater through storage, harvesting and recharge structures. 

 Encouraging crop diversification to reduce the dependency on monsoon rains. 

 Adopting integrated water resources management approaches to optimize overall water use 

in the state. 

Suggestions: 

 The use of surface water for irrigation purposes should be replaced by ground water to 

improve agricultural productivity in Bihar. 

 There is a need to increase the number of irrigation pumps in order to meet the demand for 

increased agricultural production. 
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 The installation of sprinklers and drip irrigation system should be encouraged to improve 

water use efficiency. 

 There is a need to create awareness among farmers about latest irrigation techniques and their 

proper utilization. 

Conclusion: 

The Agricultural productivity in Bihar has been increased by the effective irrigation strategies. 

The study shows that the majority of the farmers in Bihar are small and marginal farmers who 

are cultivating their land with rainwater. And they are not able to get proper irrigation facility 

from the government. So, they are using different techniques like trench method, sprinkler 

method, drip method etc. to irrigate their land. In conclusion, it is evident that effective irrigation 

strategies are essential for increasing agricultural productivity in Bihar. By adopting appropriate 

irrigation methods, farmers can improve their water management practices and increase their 

crop yields. In addition, by investing in irrigation infrastructure and improving water availability, 

the government can play a vital role in supporting the agricultural sector in Bihar. 

Limitations of study: 

The study has some limitations. Firstly, the study is based on secondary data which may not be 

accurate. Secondly, the study period is too short to capture the long-term effects of irrigation 

strategies. Thirdly, the study does not consider other important factors that affect agricultural 

productivity such as climate, soil type, etc. Finally, the study only looks at one state in India and 

cannot be generalized to the entire country. 

Further research: 

The study also shows that there is a need to increase agricultural productivity in Bihar by 

providing better irrigation facilities to the farmers. The government should provide more 

subsidies and financial assistance to the farmers so that they can purchase better quality seeds, 

fertilizers and other inputs. In addition, the government should also create awareness among the 

farmers about modern farming practices and new technologies. More efficient irrigation 

strategies are needed to increase agricultural productivity in the region. Although the current 

study provides some useful insights, it is limited in scope and does not explore all potential 
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factors that could affect agricultural productivity. In addition, more research is needed to 

determine the most effective irrigation strategies for different types of crops and soil types. 
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