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Abstract 
 
In eastern Uttar Pradesh, sodicity is a major problem in rainfed areas grown under rice. The problem 
is more severe during the dry season, preventing farmers from growing a second crop of rice. Aside 
from sodicity, farming households are faced with drought and submergence that result in low rice 
yields. To address these problems, the International Rice Research Institute (IRRI) in collaboration 
with Narendra Deva University of Agricultural Technology (NDUAT) initiated research in eastern Uttar 
Pradesh, India, under CPWF Project 7 'Development of Technologies to Harness the Productivity 
Potential of Salt-Affected Areas of the Indo-Gangetic Plains and Mekong Delta' in 2004. The project 
conducted baseline socioeconomic surveys, including gender analysis, 1in assessing the needs and 
constraints in rice productivity, as well as opportunities for improving the livelihoods of men and 
women farmers. A pretested structured questionnaire was used in conducting farm-household surveys 
at selected villages with sodic problems. Based on the results of the surveys, women’s labor 
participation in rice farming is highest among the marginal and small farming households who belong 
to the lowest rung of the social ladder. Women from lower caste farming households with nonsodic 
lands contributed 63% to total labor inputs in rice production, while those with sodic lands provided 
59%. Most of these women are illiterate and face several constraints to increasing rice productivity, 
such as lack of access to seeds of varieties tolerant to sodicity, and lack of knowledge on nutrient 
management practices. To overcome these constraints, the project deliberately involved women and 
men in technology evaluation and dissemination. 
 
Salt-tolerant lines/varieties and nutrient management technologies (use of pressmud2, pressmud+zinc 
sulfate, and Sesbania3) were validated by men and women farmers on their own fields. Focus group 
discussions revealed the benefits derived by women in participating in the project activities such as: 
a) increased crop yields; b) gained confidence in applying knowledge on new rice varieties and in 
expressing their opinions regarding new technologies; and c) recognition as farmers. 
 
Media grab 
 
This work demonstrates that the inclusion of women in the project led to increased crop yields, 
improved their confidence in applying new knowledge on new rice varieties, improved skills in nutrient 
management, and enhanced their recognition as farmers. 
 
Introduction 
 
In India, the area affected by salinity is about 8.5 million ha, and eastern Uttar Pradesh has 1.29 
million ha area affected by sodicity. Uttar Pradesh is one of the largest states where agriculture and 
rice production, in particular, is the main livelihood of the rural population. Due to erratic rainfall 
distribution, sodicity, soil micronutrient deficiencies, and productivity of major crops such as rice, 
wheat, and other crops (pulses and oilseed) are low. Most of the farmers are resource-poor with 
marginal landholdings (<1 ha). Farmers who have supplementary irrigation sources are few, and the 
high cost of diesel is a major constraint to crop productivity. Resource-poor farmers living in stress-
prone rice environments rely heavily on family members, especially the women in performing rice 
production and processing operations, livestock management, and expenditure-saving activities. 
Social and cultural norms that are biased toward men, however, deprive women of new knowledge 
and technologies required for ensuring food (rice) under stress-prone environments. A study by FAO 
(1997) also shows that only 5% of agricultural extension services reach women. It is also true that 
development programs generally do not consider social and gender factors. 
 
To address these problems, IRRI and NDUAT initiated a collaborative research project in 2004 on the 
development of technologies to harness the productivity potential of salt-affected areas of the Indo-
Gangetic Plains and Mekong Delta in 2004. This project is part of the Challenge Program on Water and 
Food (CPWF) Project 7. The project seeks to enhance land and water productivity of rice-based 
cropping systems in salt-affected areas by integrating genetic improvement and management 

                                                 
1 Gender analysis has become the commonly accepted term for analyzing gender roles and intra- and inter-household dynamics. 
It asks the questions: 'who does what activities, who has access to and control of resources' in identifying needs, constraints and 
opportunities for poor women. Gender analysis is also used within farming systems, and applying that analysis to decisions about 
agricultural research and development activities that can benefit women.  

2 Pressmud is a byproduct of sugar which came from nearby factory sugarcane;  

3 Sesbania refers to crops that are used as green manure. Pressmud and sesbania are effective in enhancing soil fertility and rice 
productivity in sodic soils.  
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strategies that are environmentally sustainable and socially acceptable. Thus the initial step in the 
research process was to develop a systematic understanding of the agroecological, social, and cultural 
circumstances of the target sites. This paper focuses on how gender analysis was used in assessing 
the needs and opportunities from research and technology development for salt-affected rice areas in 
selected villages in Eastern Uttar Pradesh, India. Although several studies have focused on the 
significant contributions of poor women and their constraints in sustaining rural livelihood in India 
(Agarwal, 1985; Veepa, 2007; Krishnaraj, 2007), case studies that demonstrate how women farmers 
were included in participatory research and how they benefitted from their participation are few (Paris 
et al., 2008b; Ramprasad, 2008). Our effort emphasizes that involving women as partners and 
simultaneously building their capacities as farmers are prerequisites to any research activity intended 
to enhance benefits to farmers.    
 
Methods 
 
During 2005-06, three representative villages in sodic lands in the Faizabad district were selected for 
this study. These villages are Dhamthua (village A), Lodhe Ka Purwa (village B), and Leela ka Purwa 
(village C). These villages were selected based on the following criteria: 1) large area affected by 
sodicity: 2) rice is the major crop grown during the wet season; and 3) farmers do not adopt rice 
technologies for sodic soils, i.e. varieties tolerant to sodic soils and nutrient management. For the 
purpose of the study, villages B and C were combined as they had the same salinity level (from 
moderate to severe). 
 
Of the 98 farm households in the three villages (Dhamthua-49, Lodhe ka Purwa-19 and Leela ka 
Purwa-30), 50 were included in the surveys. These households were selected using the following 
criteria: (a) must have rice land affected by sodicity (more than 50%);( b) should grow rice as the 
main crop in kharif season; and (c) willingness to cooperate in the project. A pretested structured 
questionnaire was used for the household surveys. Principal males and principal females (decision-
makers) were interviewed. The questionnaire included information on age, education, and occupation 
of male and female family members, farm size, income, plotwise information on land use, inputs and 
outputs, rice varieties used, and gender division of labor in rice production. Qualitative information on 
the perceptions on proposed innovations was also obtained. The project introduced new rice lines and 
released varieties tolerant to sodicity along with improved nutrient management such as use of 
sesbania and pressmud to reclaim the soils. The project involved men and women farmers as key 
sources of information on rice varieties, indigenous crop management practices, and as farmer 
cooperators in evaluation of innovations on their fields. 
 
Results 
 
Study areas 
The selected villages were located 45-48 km from the District headquarters and 5-8 km from the 
NDUAT campus. Soils are mostly sodic ranging from neutral to severe. Agroclimatic conditions are 
normal with four seasons: summer and rainy (March to October), winter and spring (November to 
April). The important cropping seasons are kharif (wet), rabi (dry), and zaid (April to June). The 
average annual rainfall is less than 1000 mm. The selected areas are prone to drought because of the 
variability of the monsoons during the cropping season. The major cropping pattern of the area is rice-
wheat, rice-potato, rice-pea + mustard, sugarcane-wheat, rice-oilseed and pigeon pea (in upper 
fields). Animal production is an integral component of the farming systems. Farmers with animals and 
with access to supplementary irrigation grow green fodder in kharif and rabi season. 
 
Characteristics of farming population 
On average, the principal males are 47 years old and principal females are 40. Both share farming 
responsibilities. Each farming household has 5-9 family members. There is wide disparity in education 
attainment between adult males and females. In Village A, all the principal females are illiterate; and 
in Village B and C, the principal females attended school for only 2 years. Despite the free education 
offered by the government for girls, the high illiteracy rates among adult women are due to the lack of 
awareness on the importance of education, discrimination against girls, traditional attitudes on the 
future roles of women in the society, and responsibilities on the girl child in the household and on the 
farm that prevents them from attending school. The disparity in literacy rates among the young 
population (6-15 years old) no longer exists. All male and female children in all social groups from the 
sample households across the villages attended school. This reduction in the discrimination against 
girls is due to increased awareness of the importance of education as an escape from poverty, and 
free education provided by the government for each child in the village. The government provides 
mid-day meals, free education, free books, scholarship for primary and secondary levels, and free 
education for girls up to college level.  
 
Size of farm holdings 
All sites were dominated by backward and scheduled castes (lower caste) households that are mostly 
marginal (0.4 ha) and small (1.3 ha). The upper caste households have fairly larger farm sizes 
averaging 2.6 ha. The upper caste households generally rent out their lands to lower caste 
landholders because of management problems and the high cost of cultivation.  
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Sources of income 
Farming households diversify their income portfolio due to risks in farming. Family members are 
engaged in crop, livestock, off-farm and non-farm activities. Female family members from the lower 
caste work as hired laborers in other farms within the village and have less access to non-farm income 
outside the village. Most households, however, have one or more male adults who are engaged in 
non-farm employment. Male adults either work in adjacent villages, in the city as daily laborers, or as 
seasonal or long-term migrants. Other non-farm activities are either as day laborers or permanent 
employees in government or the private sectors.  
Gender division of labor in rice production 
Based on the results of the surveys, women’s labor participation in rice farming is highest among the 
marginal and small farming households who belong to the lowest rung of the social ladder. These 
findings are similar in other salt-affected areas in eastern Uttar Pradesh (Paris et al., 2008a). In rice 
cultivation, female laborers (either as family, exchange or hired basis) do all major activities, including 
pulling of seedlings in the seedbeds, carrying the seedlings to the main fields, transplanting, weeding, 
harvesting, and threshing (manual). Gender analysis undertaken through in-depth studies in two 
villages in India revealed that adoption of new technologies enhanced task specialization where 
activities were performed exclusively by a particular gender in order to optimize available household 
labor resources (Kollie and Bantilan, 1997). The findings revealed that gender roles were segregated 
into type of work and into market and domestic activities, where men gain greater control over 
market-related activities and women over the domestic realm.  
 
Female family members among households who have non-sodic lands contribute 63% to total labor 
inputs in rice production, and those with sodic lands provide 59%. Women among the upper caste 
farming households do not work on the fields. Among the upper caste households, landowners usually 
hire more women than men to work on their fields. These women belong to the small and marginal 
farming and landless households. Aside from women’s labor participation in rice production, they 
provide labor in rice postharvest such as seed cleaning, selection, and storage. They also prepare rice 
into many rice products. In wheat production, plowing and threshing are mechanized. Men are mainly 
responsible for irrigating fields, broadcasting seeds, applying chemical fertilizer, while women do the 
weeding and other crop operations.     
 
Participation in farm-related decision-making 
Traditionally, the principal males or male heads of households dominate in household and farm-related 
decision-making. In situations wherein the principal males are away for a longer period of time, 
however, the principal females are left behind to work or supervise field activities. The breaking down 
of joint families into nuclear households also compels women to take on more farm responsibilities. 
They become de facto heads of households as farm managers. Principal females of nuclear families 
have more decision-making power in farm-related activities compared with women where the principal 
males are present.  
 
Needs, opportunities, and farmers’ feedback on technological innovations  
Farmers evaluated several salt-tolerant varieties and nutrient management technologies. Salt-tolerant 
varieties Usar Dhan 3, CSR 23, and CSR 30 were evaluated by farmer cooperators on their own fields. 
Aside from salt-tolerant lines/varieties, farmers validated nutrient management technologies (use of 
pressmud, pressmud+zinc sulfate, and sesbania) on their sodic lands. Farmers like Usar Dhan 3 and 
CSR 23 because they are of medium duration. These varieties fit nicely in the time window for rice–
wheat cropping systems. Usar Dhan 3 and CSR 23, which are of medium duration, are suitable for the 
upland and medium lands where other crops such as wheat, potato, and pulses, can be grown during 
the rabi season. This variety has good germination and tillering ability (20-25 tillers from 2-3 plants).  
 
Farmers with assured irrigation (underground tubewells) preferred sesbania green manuring as well as 
pressmud technology. Poor farmers without irrigation, however, showed their preference for the 
pressmud technology. Farmers were also convinced and agreed on the benefits of the pressmud 
technology in improving soil fertility, since they obtained higher yields of rice and the succeeding 
wheat crop in rabi season from the same plot in which pressmud was applied in rice fields during wet 
season. Farmers also observed the benefits on sesbania on the succeeding wheat crop, but the effect 
was lower than pressmud technology. Some farmers said that 'We have been cultivating sodic fields 
for several years but we never got such a bumper harvest of rice.' 
 
Women’s perceptions on the benefits of their participation in project activities    
Focus group discussions with women revealed the following benefits in their participation in the 
project activities: (a) increased crop yields; (b) improved confidence in applying new knowledge on 
new rice varieties and improved skills in nutrient management; and (c) enhanced recognition as 
farmers.   
 
Increased crop yields 
Farmer cooperators, men and women, who used pressmud and sesbania revealed that during the last 
2-3 seasons, rice and wheat yields increased by 30-50% in their fields. Before the project, they left 
the fields fallow due to sodicity. Before the project, most of the farmers were not able to manage the 
field because of high labor and material costs. Thus farmers are willing to apply sesbania and green 
manure on their sodic plots because they are cheaper than chemical fertilizer. As mentioned by the 
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women: 'Previously seeds did not germinate in our sodic plots; now we have better yields. We will ask 
our husbands to bring pressmud from the sugarmill so that we will continue to have good yields.'   
 
Gained confidence in applying knowledge on new rice varieties and in expressing their opinions 
regarding new technologies 
Before the project, women engaged in rice farming were rarely consulted by scientists. In this project, 
women farmers were deliberately invited as cooperators in participatory varietal selection, focus group 
discussions, and field days. Their opinions with regard to new varieties and introduced crop 
management practices were elicited along with the men. Thus after involving them in the project, the 
women gained confidence in applying their knowledge on new rice varieties and in expressing their 
opinions regarding new technologies. The women cooperators mentioned that improved soil health 
increased the crop yields of rice and wheat, thus increasing their food security as well as their income. 
Due to low yields, their production was just enough for their consumption. Now they are able to sell 
some of their crops.  
 
They mentioned that salt-tolerant variety CSR 23 is good for sodic soil in terms of duration, plant 
height, threshability, milling recovery, taste, and for puffed rice. Straw is also preferred by animals. 
Usar Dhan 3 is high yielding (>3 t/ha) and of medium duration, with long slender grains with bright 
appearance. It is also suitable for sodic land, but cooked rice taste is inferior. Duration is important 
because farmers want the variety that fits into their cropping system. Early rabi crops are grown as 
succeeding crop after rice. Farmers preferred short to medium duration varieties to escape the 
terminal drought, particularly in the flowering stage. Farmers’ existing varieties Sarjoo52 and NDR359 
performed better than earlier in those plots where CNRM technologies were introduced. 'We are happy 
that male scientists are asking our opinions in rice or other crop cultivation and appreciating our 
suggestions.' 
 
Recognition as farmers  
The inclusion of women as farmer-cooperators in focus group discussions and farmer-managed trials 
led to the recognition of their roles as farmers/food producers. As mentioned by women farmer 
cooperators, 'This is the first time that scientists talked to us and provided us with information on how 
we can increase crop production on sodic soils. Although we had been working in the fields for a long 
time, we did not realize that there are new methods in farming and new seeds of varieties that can 
survive in sodic soils. Now we are hopeful that we can increase our rice yields. Now that we attend 
field days and planning meetings, we feel that we are now recognized as farmers rather than laborers 
in our farms. Ensuring that our family will have something to eat today and tomorrow will mainly 
depend on us.' Other women said that 'Earlier we only worked as laborers in our field. We believe that 
we are destined to be poor and can only contribute by doing heavy work. However, by joining the 
project we have increased our knowledge and we can now help our husbands in making decisions 
related to crop production. Thus we feel that our status also improved.'  

Conclusions and recommendations 
 
In this CPWF project, baseline socioeconomic surveys, including gender analysis, were conducted to 
identify gender-differentiated constraints to crop productivity in salt-affected environments. Men and 
women were involved in farmer-participatory testing of stress-tolerant varieties, and associated 
nutrient management technologies such as green manuring with sesbania and use of pressmud. These 
technologies were refined, validated, and out-scaled to reach their end beneficiaries, including men 
and women farmers. Men and women were given instructions on how to apply these technologies and 
then test them on their own fields. Women benefitted by producing increased crop yields, applying 
knowledge on new rice varieties and in expressing their opinions regarding new technologies, and 
enjoy their new recognition as farmers/food producers not as farm laborers.  
 
Biological and social scientists should continue to work together to include not only men but also 
women as end users and potential beneficiaries of research projects. Our project will continue to 
enhance the capacities of NARES partners in including men and women in farmer participatory 
approaches in varietal selection and validation of nutrient management technologies. The inclusion of 
both men and women farmers in rice research and technology development will bring hope for a 
better life to the disadvantaged families, especially the women, whose livelihoods depend on rice. 
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