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Abstract
India's Bihar State, Kaimur district was selected in order to learn their ages-old rice farming practices. The cultivation of various types of rice constitutes chief economic pursuits in Kaimur district. The land is the main economic resource for farmers. Most of  farmers are small farmers and individually possess agricultural land. But farmers who have no land have to depend on other lands to work. They pay the revenue of the land to the government periodically. The use of a modern method of cultivation by the farmers is less. There are also natural hazards like floods, ongoing developmental activities of the neo-liberal economy, like many other small marginalised communities across the World, even in Bihar have been hit by India’s structural economic changes. Thus, they have been exposed to new economic parameters largely deviate from the traditional practices that are increasingly facing the challenge to retain their traditional rice cultivation activities. 
Keywords: rice cultivation, tradition, challenges, diversification, sustainability.
[bookmark: _GoBack]1. Introduction
Rice is a staple meal in most countries thereby holding the key to the rising population's food security and playing a crucial role in economic development. The socio-economic and cultural situation of the  farmers communities is highly unequal and differs considerably between various parts of the world, often within the same region. This paper's original contribution to the knowledge is the analysis of the existing structure and challenges of traditional rice cultivation and the identification of diversification strategies that will further help to maintain in between the tradition and the modern methods. Bihar is traditionally a rice-growing area due to its location, favourable climate, and fertile soil of the Kosi river valley. For agricultural farmers, rice is the most precious thing that they possess. Its preciousness lies in rice, which is the key source of traditional livelihood practices and its successful cultivation symbolise the wealth of the people. The  farmers of Bihar use their traditional knowledge for rice cultivation. However, the advancement in modern knowledge about scientific rice cultivation has certainly influenced production. However, the traditional agricultural process continues for the majority of the people engaged in rice cultivation.
People have their indigenous methods to do rice cultivation, which they retain from generation to generation. However, the flood is a risk to resource-poor, marginal, and small farmers. High expenditure cost and low production price, land acquisition by government policies, land degradation due to over-use of chemical fertilizer, high cost of fertiliser, pesticides, and prevailing market distortion, and price uncertainties have been identified as main constraints for rice cultivation. With the high rate of the population increases that also increasing the demand for rice seeds in Bihar. 
Research questions
The study intends to answer the following research questions:
1. Does traditional rice cultivation transform into improved livelihoods of rural farmers in Bihar?
2. What are the emerging constraints concerning rice cultivation in Bihar? How to sustain it? 
Research objectives
The main objectives of this paper are
1. To understand  the characteristics of traditional rice cultivation as well as its transition due to different externalities like demographic, social, economic, political, technological, and environmental factors, 
2. To identify critically how to sustain such transitions in traditional rice cultivation in selected rural farmers in Bihar.
2. Methodology
The field inspection area is confined only to the plains of the Bihar.  One of the well-known Districts in the state of Bihar is Kaimur. The border region between Uttar Pradesh and Bihar is where Kaimur is situated.
The production of 71.62 lakh tonnes places the state of Bihar in sixth place overall. Its 33 lakh hectares of agricultural land are used to raise rice. Kaimur is known as the rice bowl of Bihar. The Kaimur districts is considered a good representation of  State to achieve the motive of the study. This survey was chosen for a comprehensive analysis of 10 respondents from one villages. 
The analysis is based on the rice cultivation in Kaimur district farmers through telephonic in-depth interviews (April 2023), secondary data as well as a review of existing literature available to date. Ten  key informants (Kaimur district) in-depth interviews were conducted through telphone in the study areas for more general information. The in-depth interview was conducted to identify people's perspectives, challenges, strategies, and future possibilities for rice cultivation.   
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3. Results and Discussions
Rice is a rainfed crop in the Bihar state. In Bihar, approximately 33% of the state's total rice farmland is under guaranteed irrigation, with the remaining 67% being rainfed (Kumar, et.al 2020). Traditional varieties are directly seeded in the cultivated soil to grow with the first monsoon rain when it comes. The overcast sky and heavy shower during the harvesting period are two important constraints for rice cultivation. Moreover, many times, this crop is also affected by the early flood, that damages the crops even the harvesting season. The fragmentation of landholding is the most important problem. In farmes in Bihar, after their marriage, sons are separated from their parents. They get their share of the plot of land owned by their father. In course of time, the plot of land obtained by a married son from his father becomes insufficient for his family as the size of the family expands. Due to the scarcity of  land, the cultivator cannot afford to cultivate other crops successfully. Most of the people cultivate the land of other landholders as sharecroppers. Most of the cultivators are not cultivators but agricultural labourers. Hence, less land is one of the major causes of their shrinking traditional rice cultivation livelihood. They are losing their land due to the growth of the population in the family and the middle-class element of indebtedness and for their ignorance of land laws. 
Rice is an annual plant, from its planting to harvesting, completes the entire cycle of its life within one year. Cultivation of rice is possible only when there is abundant rain to support the need for water
The indigenous technique associated with seedbed preparation, cropping, and harvesting of rice are followed by the farmers in the district. The most common traditional farming practice includes ploughing by buffalo and bullock. Before the preparation of seedbeds of rice, the farmers generally follow a technique to check for the presence or absence of soil pests. They simply bury fresh arum leaves 5-6 cm below the surface of the soil. The leaves are examined after 3-4 days. Seeds are sown only when it is seen that the arum leaves are free from injury or damage. In this way, through indigenous practices, the farmer of the valley protects the crops at the initial stage of cultivation. 
3.1 Rice cultivation and its essential inputs
The various primary inputs of rice cultivation used in this study are: 
1. Land input 
2. Human Labour input (both family and hired) 
3. Non-land input (seeds, Fertilizer, Pesticides, Implements/Machinery (tractor, power-tiller), Irrigation, Credit, Technology) and Animal input.
These all inputs are interdependent and interlinked with one another. In the mid-1960s, the Latest Agricultural Technologies implemented in India was a collection of high-yielding variety seeds, chemical fertilizer application, and regulated crop watering by improved irrigation and drainage. This segment discusses the development of the diverse agricultural inputs in the selected Kaimur district of Bihar.
According to the Kaimur district, respondent (age 70), land measurements are like 20 lecha/locha equal to 1 Katha, 5 katha equal to1 bigha (14,400 square feet), and 4 bighas equal to 1 pura. The majority of households in the Madapur Hologuri villagers are small farmers.[footnoteRef:1] [1:  Telephonic  Survey, dated 03/04/2023] 

'small scale agriculture' is characterized as a small size of landholding with a low level of technological uses in farming practices. The small size of landholdings that are too fragmented into several scattered plots to create a situation quite detrimental for the adoption of modern agricultural practice. Such dimensions of agriculture along with other socioeconomic factors of the families limit the size of agricultural output resulting in a disability of the sector to keep pace with the increasing demand for crops.
During Telephonic  Survey, Dhirendra Singh (age 77), a retired teacher with experience of more than 40 years in the cultivation of rice, informed that earlier rice cultivation was the pride of the Bihar farmers. But unfortunately, the youth of the village is no more interested in this cultivation and selling their rice cultivation land. He mentioned village people are slowly losing their rice culture interest, only the way to save our identity and culture through preserving our rice cultivation land and also seeds[footnoteRef:2]. [2:  Telephonic Survey, dated 06/04/2023] 

One woman respondent (age 42) from the Kaimur district, said that ‘three years ago, they had 8 bigha farmlands, but after her husband ill health, they have sold all the land. Now she feels insecure whenever she thinks about their child's future. They are doing wage labour in other people farmland in the farming season, but the wage is not enough for the family’.[footnoteRef:3] [3:   Telephonic Survey, dated 04/04/2023] 

2. Labour input
The process of utilization of resources, availability, and efficiency of human resources i.e. labour, is very important for the production process. Both male and female members of a family equally participate in their agricultural work. Rice cultivation is quite a labour intensive, and often households exchange labor mutually among the community members. However, from the very beginning of productive activity, women have been actively involved in this process.
In the sample villages, two types of agricultural workers are found, viz., (i) family labour, and (ii) hired labour. 
3. Non-land input
Seeds
The most important group of rice which dominates the overall rice cultivation in the villages is the winter rice. This group of rice is harvested during the winter season, more precisely from November to January. 
While discussing different aspects of rice cultivation, respondent (age 49), a farmer, informed that  though the local varieties were the dominant varieties in the past, now the modern high yielding or hybrid varieties have almost replaced these varieties of rice”.[footnoteRef:4] [4:  Telephonic Survey, dated 06/04/2023] 

Fertiliser use
Most of the field studies performed in rice-growing areas demonstrate that the application of chemical fertiliser using raising yield of rice, the performance of agronomic activities for all the above farm inputs. Sadly, the rising cost of chemical fertilizers and the widening gap between supply and demand have put a heavy burden on farmers, particularly those in small and marginal groups.
Implements/machinery 
Agriculture growth is very much dependent on the use of the equipment and their judicious utilization. The availability of tractors, pump sets, cold storage facilities, sufficient power supply, strong rural-urban road networks, reliable transport, and the growth of marketing for agriculture and other technical developments that optimize the benefits of farmers. 
Road, transportation, and urban linkage
The National Highway 31 is the major road running through the Bihar district. The better access to public transport have a higher probability to access all market information. Public transit connectivity allows for the cost-effective transportation of people, input from farms, and outputs. 
Market
It is realised that the distance between the farm and market center plays a significant role in the spatial pattern of agricultural activities. Since transport costs are directly related to distance and the means of transportation are associated with the fast supply of agricultural output from the farm to the market centre, the degree of agricultural intensification decreases by distance from the market as generally analysed by many scientists. Lacks of marketing facilities for agricultural products produced badly affect most of the villages. Most of the village cultivator sell to the nearest market and consumer, Instead of trying to find the right demand for the items, often directly after harvest at the lowest price. The major marketing challenges include geographical distance, weak transportation, and the networks of communication, poor marketing services, poor or non-existent business intelligence (for example, price and sales information).
State initiatives
The National Food Security Mission (NFSM) was established in 2007–2008 to boost rice, wheat, and pulse production through area extension and productivity enhancement, soil fertility restoration, employment creation, and farm level economic development.
In the predominantly agricultural state of Bihar, farming is primarily subsistence-based. In terms of agriculture, it is one of the strongest states in the country. Nearly 80% of the state's workforce is employed in agriculture, which is higher than the 58% national average.
3.3.2 Rice cultivation Challenges
Marketing Challenges 
Lack of Government and co-operative buying and poor implementation of market regulations worsen market conditions. According to producer-sellers, traders are mainly responsible for the price fluctuation in the market. The condition of the existing market places, whether in the village market or in the primary assembling market in which the producer sales surplus produces is quite a disadvantage position. These market places in most cases are not conducive to the proper display of items for sale and management of the sale. Except in the case of some secondary markets where some infrastructural facilities are available, most of the primary markets as well as village markets are without any facilities worth mentioning.
3.3.3 Diversification of rice cultivation
In  Bihar evidence from the literature pointed out that very limited numbers of primary studies have been made in the area of rice cultivation diversification. However, some studies have been found in the area of agricultural diversification that includes the crop sector alone (Birthal, Joshi, and Gulati, 2005).
This study, however, provides a framework for the understanding of the processes of innovation, dissemination, and knowledge utilisation. It reviews the relevant literature in rice cultivation practice within the framework. The diffusion of knowledge is viewed as a transfer of information by various media between resource systems and users. The main aim is to reduce the gap between the resources, information, technological, communication, planning, and incentive.
Rural Tribal Entrepreneurship
In the  Kaimur district, respondents do not consider undertaking rice cultivation as a business enterprise or an independent profitable livelihood. 
By-product of rice 
Some rice-based food products like puffed rice (muri), rice flake (chira) are fairly well known and produced on a commercial scale, some others are prepared for mainly domestic consumption as breakfast; entertaining guests, etc. However, with changing time and situation particularly increasing urbanization, these traditional rice-based delicacies are finding their way to the local market, grocery shops, food stalls, etc. Since their demand is very high during the major festivals.
3.3.4 Sustainability of rice cultivation
The sustainability of traditional rice cultivation depends on how to maintain and management of their rice tradition with modernity.  Scientists working in high productivity, high-input Green Revolution (GR) rice systems in Asia are becoming increasingly aware of the long-term implications of crop management methods pursued in the past three decades. These methods have led to a significant deterioration of resources, degradation of the environment, and increased health risks to farmers (Cassman and Pingali, 1995). Local farming Knowledge, while dynamic, appears to have not been dynamic enough to keep pace with the rapid technological changes and management needs that have developed (and continue to develop) in modem Asian rice production environments. The Host Plant Resistance, which is an effective substitute for insecticide, is undermined by farmers' continued application of insecticides (Widawsky et al, 1996). Not only is host plant resistance unnecessarily undermined, but human health is at risk from insecticide exposure, and environmental integrity suffers due to contamination. Ultimately, the profitability of the fanning enterprise is reduced by these unwarranted costs ( Pingali and Roger, 1995; Rola and Pingali, 1993).
4. Conclusion
Public investment in infrastructure, research, and extension along with diversification strategies like by-product management, intercropping, and integrated cropping has helped to expand rice production and income. Among the factors that permit small farmers to undertake more intensive effort are the cheap family labours, availability of capital, the superior quality of land and seeds, quality of field management that can be applied to a smaller farm, etc. Another factor is that most of the small landholders’ households mainly depend upon a small and fragmented landholding without needing any substitute means of livelihood. Therefore, they try to maximise output from the available piece of land. However, a small farmer is at a disadvantage position compared to the large landholding farmer in so far as his capacity to apply capital and other monetised inputs are concerned. As such even after all the efforts, he can undertake, output per hectare on his farm may not be larger than on the farm of large landholder farmers. Government plans and the programme could be better spent on creating infrastructure and assets creation for the rural tribal people. Policies must be a focus on modernisation and investment. Give more attention to employment, entitlement, and empowerment. In employment should include higher, but self-sustaining, labor-intensive growth with a job that is productive and value-creating. In entitlement, the proper supply of basic goods and services is important. For empowerment, people should make a strong organization, which will strengthen the people’s power and capabilities.  There is an urgent need to review critically the existing different approaches and strategies to the State and  initiatives should be taken in formulating customized policies according to farmers need. 
					[bookmark: top]
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