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This chapter uses gender analysis in characterizing and understanding farm-
household systems in typical rainfed lowland rice villages in Faizabad district
in eastern Uttar Pradesh, India. It uses different methods of data collection
such as household surveys (structured and unstructured interviews), the
participatory rural appraisal, and focused group interviews. Results of the
study reveal that small farming households from the lower caste tend to
exploit their female family members to meet competing labor demands be-
tween farm and home-based activities. Women from the lower caste provide
60% to 80% of the total labor input in rice production. They participate in
almost all rice operations, except in land preparation and application of chemi-
cals. When valued, the labor contributions of female members on their own
farms and through exchange arrangements make up about 20% of the total
labor costs in rice production per hectare. Women’s labor is also crucial to
nonrice crops and livestock, which are integral in rainfed rice farming sys-
tems. Because of the significant contributions of poor women in farming,
their roles and needs should be considered in technology development and
dissemination. Efforts are now being made to provide women farmers with
access to new information and new seeds by involving them in the early
evaluation of rice genotypes through participatory rice varietal selection in
drought and submergence rice environments in eastern India.

In recent decades, greater attention has been given to rice research on rainfed low-
lands, which cover 48 million hectares in the humid and subhumid tropics of South
and Southeast Asia. Farmers in these ecosystems face adverse biophysical, socioeco-
nomic, and cultural constraints to increasing rice productivity. Because of the season-
ally variable and erratic rainfall pattern, heterogeneous land types, and diverse socio-
economic groups with limited resources, average rice yields are approximately
2.3 t ha–1 and are as low as 1.3 t ha–1 (IRRI 1997). Risk under rainfed conditions
usually tends to be high as variability in rainfall can lead to wide swings in yield and
output (Pandey et al 1998). Because of this uncertainty, farmers do not have the in-
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centive to invest in cash inputs and devote more time to crop management. Poor
management has led to low yields, no or low marketable surplus, and consequently
low income from rice. Farmers are thus caught in a vicious circle of poverty. Despite
the riskiness in rice production, farmers grow rice as the major crop to sustain house-
hold food security. Their primary concern is to meet their basic food requirements
and fodder needs for their livestock through their own production. To reduce risk,
they diversify their income sources, one of which is for male members to migrate to
other cities or other highly productive agricultural areas. This requires allocation of
family labor to various livelihood activities according to the gender roles prescribed
by the household and community, degrees of labor specialization by family members,
and opportunity costs of family labor.

While there has been greater awareness and recognition of the vital roles that
poor women play in rice-based farming systems, their unpaid labor contribution in
rice farming is seldom valued. This has often led to their exclusion as cooperators in
on-farm research and as recipients of training and extension programs. With the in-
creasing male migration (seasonal or semipermanent), other family members, par-
ticularly the female members, are left behind to manage the farm (crops and live-
stock) aside from their daily household and child-care responsibilities. The changing
gender roles and responsibilities will have far-reaching implications not only for crop
production but also for the social organization aspects of the rice household economy.
It is important for biological and social scientists to understand the emerging changes
that will shape the nature of rice production systems and their implications for poor
households and gender relations. This important understanding will help prioritize
research issues for technology and policy interventions that can improve the well-
being of members of farming households, especially the women.

Thus, an analysis of gender roles and relations should be integral when charac-
terizing target recommendation domains for technology development. This chapter
discusses the objectives of gender analysis in on-farm research, and provides a con-
ceptual framework for the livelihood systems. It also presents a case in the rainfed
lowland rice ecosystems in eastern Uttar Pradesh, India, which demonstrates how
gender analysis can be used in characterizing and understanding the farm household
and its environment.

Gender analysis and its objectives

“Gender” refers to a social rather than biological construct, whereas “sex” refers to
the biological differences between men and women. Gender describes the socially
determined attributes of men and women, including male and female roles. As a so-
cial construct, gender roles are based on learned behavior as a response to socioeco-
nomic and environmental pressures and conditions and are flexible and variable across
and within cultures. Gender is a useful socioeconomic variable to analyze roles, re-
sponsibilities, constraints, opportunities, and incentives of the people involved in re-
search and development efforts (Poats 1990). It is relational in focus, that is, it is
concerned with women and men in relation to each other. Gender analysis is an ana-
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lytical tool used to identify or distinguish the actual “doers” of tasks, decision makers
and the potential users of technologies. A primary social mechanism by which men
and women are bound into a relation of interdependence is the gender division of
labor (GDOL) in different tasks in farm activities. This will answer the questions

● Who does specific crop and livestock operations?
● Who influences a particular activity to be improved, changed, or eliminated?
● Whose resources (e.g., labor) will be displaced/increased with the proposed

change?
● Who has the incentive to accept the technology or will directly benefit from

it?
Knowing the user and beneficiary has both equity and efficiency implications.

This increases the efficiency of farming systems research through targeting and speci-
fication, and takes into account patterns and activities of resource use (Feldstein et al
1989). An improved understanding of gender roles means that women who were of-
ten overlooked will be recognized while their needs, constraints, and productive op-
portunities can be addressed by agricultural research and extension. Gender analysis
enables scientists to target women’s needs better and predict the impact of planned
interventions on women.

The conceptual framework for farm-household and livelihood systems

Through gender analysis, women’s roles are not seen in isolation; rather, their roles
and responsibilities in relation to men are analyzed within the context of the complex
interaction between the farm household and the environment (biophysical, social,
economic, and cultural). The complexity of rainfed lowland rice production systems
can be best understood by using a holistic conceptual framework for the livelihood
system (adapted from Norman et al 1983). A livelihood system includes the farming
system and off-farm and on-farm linkages. The farming system consists of a complex
interaction of several independent components (Fig. 1). These components can be
divided into two elements: technical and human. The technical element determines
the type and physical potential of crop and livestock enterprises, and includes the
physical and biological factors that can be modified through technology develop-
ment. For example, the crop calendar could be adjusted to avoid drought or flood by
growing early maturing varieties or by changing the crop establishment method from
transplanting to direct seeding. Consequently, these changes will have a major effect
on gender roles in rice farming.

The human element is characterized by exogenous (community structure, ex-
ternal institutions, etc.) and endogenous factors that can be controlled by the house-
holds. At the center of this interaction is the farm household, which is often treated as
a “black box” or homogeneous unit represented by the male head of the household
with members having shared and equal access to resources and benefits from produc-
tion. This assumption ignores the differing roles and sometimes conflicting interests
in resource use within a household that affect technology adoption or that in turn can
negatively affect a specific user group (Feldstein et al 1989). There is often inequity
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Fig. 1. Conceptual framework for understanding the interrelationship between the environment
and farm-household and gender relations in rainfed lowland rice-based farming systems.

in access to and control of resources between male and female members within the
household and their communities as a result of norms and traditions that dictate the
appropriate behavior and activities of men and women. Studies show that there is an
unequal allocation of resources within the households, and that adult female mem-
bers and daughters are the most disadvantaged, especially in South Asia (Agarwal
1998).

It is also assumed that household labor is homogeneous and thus is freely sub-
stitutable across all household tasks, from household to off-farm wage employment.
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However, household members have certain degrees of specialization and time alloca-
tion. Members receiving the highest wage offers and employment opportunities will
naturally specialize in market work. Since men often receive better education and
training, they develop more skills, receive higher wages, and have greater access to
opportunities in the labor market than women. Thus, women tend to do more unpaid
and home-based activities, which are often undercounted and undervalued. If they
are hired as seasonal agricultural laborers, they receive lower wages than men. Thus,
in a particular farming system, even where the household is a unit of analysis, the
patterns of activities, resources, and participation in decision making are important
information and must be determined by investigation, not assumption (Feldstein et al
1989).

The purpose of doing on-farm research is to generate more appropriate tech-
nologies under farmers’ conditions, to raise the welfare of farm families, and to en-
hance society’s goals. In conducting on-farm research, it is necessary to understand
the operation of the small farm within the wider context (village, district, regional,
and global). Solving farmers’ problems requires an interdisciplinary team of scien-
tists and active participation of the farmers, including women. The social scientist
plays an important role at the beginning of the research process, in characterizing the
socioeconomic and cultural components of the livelihood systems, in identifying con-
straints and opportunities that are consistent with the needs of the clients and users
(men and women) of technologies, and in analyzing the ex ante and ex post impact of
technologies.

Gender analysis in on-farm research

On-farm research with a systems perspective is an iterative, overlapping, and dy-
namic process. However, any on-farm research should follow a process and can be
summarized into these main activities:

● Characterizing/describing the local farming systems and practices and diag-
nosing farmers’ problems and constraints to productivity,

● Selecting and improving existing technologies and techniques to overcome
these constraints, and

● Testing and adapting gender-responsive technologies with farmer participa-
tion.

Using the same framework, gender analysis and women’s concerns can be inte-
grated from the beginning of the research process and not only during the impact
analysis. The research can be divided into two phases:

● Identifying gender roles in the household, in on-farm and nonfarm activi-
ties, and in farming practices; quantifying the labor contributions of men
and women in major farm activities; assessing gender differences in access
to and control of resources; identifying constraints, potential, and needs; and
identifying options for improvement.

● Designing, testing, and adapting the best available technologies to increase
women’s productivity and income and to reduce work burden.
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Women and not men only should be included as cooperators in on-farm re-
search. Their perceptions, needs, knowledge, and skills should be considered in the
design, testing, and evaluation of proposed technologies. Opportunities or options
that can enhance women’s roles in terms of increasing productivity of labor and land,
providing income opportunities, reducing their work burden, or enhancing their tech-
nical knowledge or skills should be addressed in any research project on rice-based
farming systems dealing with food security and poverty alleviation.

Application of gender analysis in rainfed lowland rice ecosystems:
a case study in eastern Uttar Pradesh, India

Selection of research sites and respondents
This case study was conducted in major rice-growing villages (Chandpur, Mungeshpur,
and Sariyawan) in Faizabad District in eastern Uttar Pradesh. These villages are sites
of the Rainfed Lowland Rice Research Consortium coordinated by IRRI and the In-
ternational Fund for Agricultural Development (IFAD)-funded IRRI-ICAR (Indian
Council for Agricultural Research) Collaborative Project on Rainfed Rice in Eastern
India. This study is being conducted in collaboration with the Narendra Deva Univer-
sity and Agricultural Technology (NDUAT) in Kumarganj, Faizabad District. These
villages differ in proximity to the major market (Faizabad City), agroecology, access
to supplementary irrigation, and amenities (Table 1). Chandpur is near Faizabad City,
whereas Mungesphur and Sariyawan (adjacent villages) are far from it. Farmers have
heterogeneous land types—lowland, medium land, and uplands. More than half of
the total cultivated area in Chandpur and Mungeshpur is lowland and medium land.
In contrast, half of the total cultivated land in Sariyawan is under uplands. The popu-
lation to land ratio is higher in Chandpur than in the other two villages. Farming
households in Mungeshpur and Sariyawan have greater access to supplementary irri-
gation for rice and nonrice crops such as wheat, potatoes, and vegetables than in
Chandpur.

A socioeconomic household survey was conducted in 1995-96 based on total
enumeration of the population. This survey covered 431 farming and landless house-
holds. Different data collection methods were used starting with informal interviews
and a participatory rural appraisal (PRA) followed by household surveys and focused
group interviews. Within a household, the principal male or female was interviewed
depending upon the questions being pursued. However, for the labor data in rice pro-
duction, the principal male and female household members who were actively in-
volved in rice farming were interviewed together. The following section describes the
environmental (social, cultural, agroclimatic, physical) characteristics for which gen-
der roles and gender relations were analyzed.

The social and cultural environment that affects gender relations
Any attempt to assess the problems of Indian women in agriculture and their con-
straints to improving the performance of farming systems is incomplete without a
look at the social structure, cultural norms, and value systems that define and deter-
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mine the roles of men and women (Mukhopadhyay 1984). Patriarchal ideology, dowry
during marriage, caste structure, and combined families are the social and cultural
practices that influence gender roles and gender relations, which in turn affect the
intrahousehold resource allocation.

Patriarchal ideology. The predominant force in the social organization of In-
dian society is patriarchy. Until 40 years ago, the legal status of Hindu women in
India was based on laws dictated by the ancient Hindu lawgiver, Manu (first and
second centuries AD). Briefly, the essence of Manu’s thesis was that women are sup-
posed to continuously remain under some male authority, first under that of the father,
then of the husband, and finally of the son. He prohibited widow remarriage, insti-
tuted childhood marriage for girls, established the concept of dowry, and disinherited
women from their husband’s and father’s property. Though the Hindu Civil code of
1956 has tried to eliminate many of these disabilities, the women’s movement in
India still has a long way to go to rid the society of its oppressive customs (Ghosh
1987).

Land ownership. In India, the acquisition, ownership, and transfer of property
are through the male members of the family. Women have little access to ownership
of land or other productive assets because of Hindu Inheritance Law, which entails
patrilineal transmission of property. Although the right to inherit property in
postindependence India had been assured to female members by law, the law itself is
a compromise with the traditional position, which does not recognize a female’s right
to ownership of property. Furthermore, the socialization of girls within the partrilineal
form of social organization ensures that women will not be in a position to claim their
legal rights. A woman’s lack of education, lack of legal knowledge, and dependence

Table 1. Village characteristics of the research sites, 1995.

Descriptors Chandpur Mungeshpur Sariyawan

Distance to Faizabad City (km) 3 km (near) 28 km (far) 28 km (far)
Agroecology Shallow lowland and Shallow lowland Upland and

submergence-prone  and drought-prone drought-prone
Total cultivated area (ha) 54 62 70
Land types (%)

Upland 27 34 50
Medium land 15 14 17
Lowland 50 52 33

Total number of households 200 150 120
Total population 1,244 802 700

Male 643 429 364
Female 601 373 336
Male/female ratio 107/100 115/100 108/100

Population/land (persons ha–1) 23 13 10
No. of primary schools 1 1 1
No. of preparatory schools 1 – 0
No. of tube wells 7 15 12
No. of shops 20 10 5
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on the men in the family will prevent her from claiming them (Mukhopadhyay 1984).
The bias against women in terms of land inheritance is also true in the Philippines and
other countries that are patrilineal societies. Quisumbing’s (1995) study in the Philip-
pines revealed that better-educated fathers also favor daughters in terms of education,
whereas mothers with more land tend to favor sons. Without a title to land as collat-
eral, women have also been excluded from institutional credit and are thus unable to
secure tools and capital for self-employment except through the more costly informal
credit system. The loss of land inheritance rights for widows leads to destitution and
dependency on other people, especially the in-laws (Agarwal 1998).

Dowry during marriage. In India, giving material wealth (referred to as dowry)
along with the bride in marriage is a customary practice among the higher caste Hin-
dus, especially among the families with land. The bride’s family gives the bride clothes
and jewelry and also presents the groom’s family with costly gifts, household goods,
cash, and, in some instances, property. Greater economic wealth has resulted in an
increase in the amount of dowry among groups traditionally practicing it. It has also
adversely affected women’s status through its institution in groups that formerly did
not subscribe to it. Traditionally, the scheduled castes did not practice dowry. Instead,
the institution of bride-wealth was the custom, in which the groom’s family usually
gave the bride’s family some gifts and cash at the time of marriage. This tradition died
out many years ago when dowry became a status symbol and a reflection of economic
wealth (Ghosh 1987). This practice negatively affects those with more female mem-
bers as they are forced to give up their valuable resources in agriculture such as land
and livestock. Households with daughters are forced to sell their livestock to raise the
dowry requirements imposed by the parents of the groom during marriage. Thus,
having daughters becomes a liability to a poor household as social norms dictate that
they should get married at a certain age. The pressure of raising the dowry is borne by
the parents of the bride. Despite the existence of a law that prohibits the dowry sys-
tem, this practice is deeply embedded, even in very poor families with limited assets.

Caste structure. The caste structure forms the basic foundation of India’s social
structure. Caste is the official social stratification, which is defined since birth. The
lower castes are officially classified as the backward and scheduled castes. They are
considered the most deprived and underprivileged in terms of access to resources and
social status. To reduce the gap between the upper and lower caste, they are registered
in a special governmental schedule and are now entitled to certain statutory measures
of positive discrimination, such as reservation of seats in school and colleges, and job
reservation. Women among the lower castes are also given reserved seats in the local
political organization. Within the lower castes, the backward castes have a higher
status than the scheduled castes on the social ladder. Caste is further subdivided into
subcaste groups. The predominant upper castes are the Pandeys and Singhs. Among
the backward castes, subcastes are the Bhuj, Chauhan, Gupta, Kohar, Vishwakarma,
Barber, and Yadavs. The scheduled castes include subcastes such as Harijans, Kori,
and Pasi. The caste classification explains the occupation of the households in the
village. For example, the Yadavs of the backward caste in Chandpur are known for
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taking care of dairy cattle. On the other hand, the Harijans are the marginal smallholders
and landless workers whose main livelihood depends on agricultural labor.

People of the same caste tend to cluster themselves in the village. This is due to
caste relations based on the principle of impurity, a principle that permeated all as-
pects of life, whether it was food, occupation, or other intercaste relations. The upper
castes were deemed more pure and the lower castes less pure or even impure. There-
fore, the upper castes scrupulously observed marriage and commensal restrictions
and avoided physical contact with the lower castes. People could eat and drink with
members of the same caste above them, but would not do so with the lower caste as it
was thought to be “polluting.” Similar restrictions affect the sharing of utensils. Seg-
regation of castes is almost complete in matters of residence.

The extent of female participation in production in India is determined by a
nexus of class/caste hierarchy and norms of patriachal ideology. Women from the
upper castes stay in seclusion or “indoors” and do not engage in manual work to
maintain their social status. Women from the lower castes have more freedom to
work on their own farms and outside their homesteads to earn a living.

Combining families into one household. A household constitutes more than one
family or a group of persons normally living together and taking food from a com-
mon kitchen. The male head of the household is the principal male member. A typical
nuclear household consists of a husband and wife with their own children, whereas a
combined family includes grandparents, the older children, and grandchildren. Strong
kinship ties provide safety nets for farming households, especially during periods of
stress. The combined households still exist in India, particularly among the upper
castes that own large farm holdings. Families pool their resources, particularly labor,
and jointly manage their farms. For example, one hectare of land may be subdivided
for the sons while all the earnings are given to the head of the household. One advan-
tage of the combined family is that, when one family member is in need, all the other
members help. However, because of the increasing population pressure and subdivi-
sion of lands and family conflicts, combined households are breaking down into nuclear
units. The further subdivision of lands through inheritance has resulted in a small and
marginal size of landholdings, especially among the poor.

In India, it is customary for the bride to live with her in-laws, who manage a
combined family consisting of sons, daughters, their in-laws, and their grandchildren.
Wolf (1996), as cited in Kandiyoti (1991), argues that the key to the reproduction of
classic patriarchy lies in the operations of the patrilocally extended households, which
are commonly associated with the reproduction of the peasantry in agrarian societies.
Under classic patriarchy, girls are given away in marriage at a very young age into
households headed by the husband’s father. There, they are subordinate not only to all
the men but also to the more senior women, especially their mother-in-law.

Characteristics of the households
Farming is the major source of livelihood in the two remote villages. The proportion
of farming households is highest in the remote villages Sariyawan (100%) and
Mungeshpur (89%) and lower in the nearer village, Chandpur (76%). The majority of
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households belong to the lower caste having marginal and small landholdings. Com-
bined or extended households are still prevalent in Chandpur and Sariyawan (Table
2).

A majority of the farm households are headed by males. However, the propor-
tion of de facto female heads of households is higher in Sariyawan (27%) than in
Chandpur (19%) and Mungeshpur (11%) (Table 2). A wife may act as the de facto
head of the household when she makes most of the decisions in the household and on
the farm. This happens when the husband is an invalid or sick or when he works
outside the village for seasonal or permanent employment. It is a common practice in
both villages for husbands to leave the village to find seasonal employment during
the slack periods on the farm (i.e., usually in December and January after sowing of
wheat) and come back in June during land preparation of rice. The male farm opera-
tors in Chandpur and Mungeshpur are generally in their forties, but not in Sariyawan,
where they are in their fifties. Wives are younger than their husbands. The average
educational level of the wife is lower (1 to 2 years) than that of her husband (4 to 7
years).

Table 2. Socio-demographic indicators by village (percentage and
mean), 1995.

Indicators Chandpur Mungeshpur Sariwayan
(near) (far) (far)

Total number in household 200 150 81
Type of household (%)

Farming/landed 76 89 100
Landless 25 11 –

Caste (% of households)
Upper 10   8   7
Backward 48 50 53
Scheduled 42 42 40

Kinship (% of households)
Nuclear 47 61 30
Extended 54 39 70

Household head (% of households)
Male-headed 75 81 69
De facto female-headed 19 11 27
De jure female-headed   7   8   4

Average household size by caste
Upper   8   7   6
Lower   9   6   7

Average age (years)
Male operator 45 42 52
Wife 41 37 48

Average years in school
Male operator 7 7 4
Wife 2 1 1
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The biophysical environment
The performance of the farming system in these typical rainfed villages is affected by
unpredictable and erratic rainfall resulting in drought, waterlogging, or submergence;
nutrient deficiencies and toxicities; and weeds, insects, and disease pressure (Singh
1996).

Erratic rainfall pattern. The problem with the rainfall pattern is that it is erratic,
sometimes too much and sometimes none, and hence the floods and droughts that
occur are major sources of crop loss (Widawsky and O’Toole 1990). Rice suffers
from stress during the vegetative stage because of too little water in June or too much
water during the panicle initiation stage in August. These uncertainties pose particu-
lar hardships for the poor, who face chronic vulnerability in terms of access to re-
sources (Hossain 1995). In fact, the lives of the poor in India have been characterized
by the almost total absence of security (Dreze and Sen 1989). The years 1995 and
1996, when this study was conducted, were drought years in Faizabad District, with
drought being severe in 1995 (Pandey et al 1997).

Heterogeneous land types and moisture stress. Aside from the unpredictable
rainfall that makes farming very risky, the rainfed lowland farms suffer from different
types of stress. Results using geographic information systems showed that, of the
total rainfed area of Faizabad, 35% is drought-prone, 40% is shallow favorable, whereas
the rest has problems of drought or submergence, or both, as well as sodicity. Chandpur
represents a shallow and submergence-prone area, which is favorable rainfed during
the years of low rainfall, whereas Mungeshpur and Sariyawan represent a drought-
prone area that is favorable rainfed during the years of high rainfall (Singh 1992).
Moreover, farmers have heterogeneous land types (lowland, medium, and upland)
that affect rice varietal choice and performance.

Thus, improved crop establishment methods and the introduction of short- and
medium-duration rice varieties that depend on the land types are some of the tech-
nologies that have to be introduced to these villages to minimize the risks of growing
rice during the kharif season. Within a farming systems framework, rice improve-
ment must focus on increased tolerance for the predominant abiotic and biotic stresses
such as late-season drought, submergence for less than 10 days, and blast (Sarkarung
1996).

Cropping patterns
Depending on rainfall distribution, the crop year is divided into three growing sea-
sons: the kharif or monsoon season (June-July to November-December), the rabi or
winter season (November-December to March-April), and the zaid or summer season
(March-June). In the lowlands and medium lands, rice-wheat and rice-wheat mixed
with mustard were the predominant cropping patterns. Rice is planted in June-July
and harvested in October or November, depending on the growth duration of the
varieties used. To take advantage of residual moisture from the soil, farmers broad-
cast wheat immediately after harvesting rice in November. Most of the farmers broad-
cast mustard seeds after sowing wheat. In wheat + mustard intercropping, mustard is
usually harvested early, in the first or second week of March. Wheat is harvested from
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the last week of March until the second week of April. If rice is harvested late, wheat
is also sown late and, consequently, wheat is not mixed with mustard. A few farmers
grow wheat and mustard in separate fields because they think that mixing these crops
lowers wheat yields. Two types of mustard seeds are grown. The first type is Lahi or
Toria (60–80-day variety), which is grown after rice or maize in the uplands or after
Curbi (green fodder crop). This variety is planted in October and harvested in Decem-
ber as a sole crop. The second type is Varuna (120-day yellow variety), sown with
wheat, gram pea, berseem, and potato. Mustard provides household oil needs aside
from being a high-value feed (mustard oil cake) for livestock. It is also an important
source of cash and income. For thinning purposes, farmers remove mustard as green
fodder for animals and also as a green leafy vegetable earlier in the season. Dry mus-
tard straw is also used for roofing and fuel (Fig. 2).

In the medium lands and lowlands, pea, gram, and lentil are planted in October
after rice and harvested in March. Farmers who have access to supplementary irriga-
tion and raise livestock also grow berseem, a fodder crop, during this period. In the
uplands, farmers grow sugarcane and pigeonpea throughout the year. Thus, farmers
maximize the use of small plots by combining wheat and mustard to meet their food,
fuel, oil, and animal feed requirements and for other housing materials.

Seasonal calendar and gender division of labor
The seasonal calendar provides a format for analyzing activities by season and by
gender. This seasonal calendar identifies the busy and slack months and the patterns
of activities by male and female labor. It identifies “who does what,” particularly as
this relates to the agricultural year and other seasonal patterns (Table 3). There are
gender-specific tasks or degrees of specialization in rice production. Males are exclu-
sively responsible for preparing the land, broadcasting seeds, and applying chemical

Fig. 2. Rainfall and cropping pattern in Chandpur and Mungeshpur.
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fertilizers, whereas women are predominantly responsible for transplanting, weed-
ing, harvesting, hand-threshing, hand-pounding, and cooking rice. Starting in June,
male farmers start preparing the land and the nursery seedbed for rice production.
July is the busiest month for women, when they are involved in applying farmyard
manure on the rice fields, pulling rice seedlings from the seedbeds, and transplanting
them on puddled fields. In August, women spend most of their time weeding rice
fields. They continue these tasks in September. In October and November, women
harvest rice and thresh until December. During the rabi season from September to
October, men prepare the land for potato, Lahi, and pea depending on the time of
harvesting of rice. During this period, women start to make dry cow dung cakes for
fuel. In December, after sowing wheat, men begin to leave the villages in search of
work. Women are busy weeding plots planted to vegetables and spices, collecting
fodder for animals, hand-pounding rice, making storage bins out of clay, making cow
dung cakes, and making baskets from local materials. In January, men irrigate the
potato fields and tend the other rabi crops before they leave for nonfarm jobs. Women
collect animal fodder, harvest mustard, and continue to make cow dung cakes for
fuel. Women harvest potato and mustard in February and continue to make cow dung
cakes and collect animal fodder. In March, women are engaged in harvesting potato,
gram, and mustard from the wheat fields. May is the only month wherein women are
not involved in field activities.

Rice production
Rice is the major crop grown in the three villages. It occupies 60%, 73%, and 57% of
the total cultivated land in Chandpur, Mungeshpur, and Sariyawan, respectively. Other
crops such as sugarcane, pulses, pigeonpea, vegetables, and fodder crops are also
grown on upland fields during the kharif season. About 10% of the total land is left
fallow. There is more diversity in crops grown after rice during the rabi season (Table
4). In these villages, the adoption of improved varieties is high, ranging from 82% to
93%; however, despite their high adoption, average yields are low, ranging from 1.9
to 2.4 t ha–1, and only slightly higher than that of the local varieties, which average
less than 1.5 t ha–1 (Table 5). Pandey et al (1998) in a similar study in eastern Uttar
Pradesh revealed that yield is variable from plot to plot due to differences in soil type
and management practices. Farmers, especially in Mungeshpur, continue to grow tra-
ditional varieties because of their tolerance for submergence and drought compared
with the improved varieties. Sarkarung (1996) mentioned that the majority of im-
proved rice cultivars developed on-station failed to perform under farmers’ condi-
tions. This implies that the newly released cultivars could not compete with native
and traditional cultivars under adverse conditions where water and fertility are not
controlled. Aside from the heterogeneity in land types and management, farmers have
different uses, needs, and preferences for rice varieties based on their socioeconomic
differences, which affect varietal adoption. Thus, farmers’ criteria for rice varietal
selection in the rainfed rice environments have to be well understood by both plant
breeders and social scientists.
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Table 4. Crops grown during the kharif and rabi seasons, 1995.

Chandpur Mungeshpur Sariyawan

Crops Total % of Total % of Total % of
area total area total area total
(ha) area (ha) area (ha) area

Kharif
Rice 24 60 40 73 32 56
Pigeonpea 3 8 3 5 – –
Vegetables 1 3 2 4 3 5
Curbi 4 10 3 5 – –
Sugarcane 4 10 2 4 3 5
Pulses – – – – 8 14
Pulses + vegetables/others – – – – 2 3
Others – – – – 5 9
Fallow 4 10 5 9 4 7
Total 40 100 55 100 57 100

Rabi
Wheat + mustard 27 44 40 62 25 44
Wheat + pulses – – – – 8 14
Wheat 7 11 2 3 1 2
Pulses – – – 10 18
Pigeonpea 5 8 8 12 – –
Mustard (oilseed) 3 5 – – 1 2
Green fodder (berseem) 2 3 – – – –
Vegetables 4 7 3 5 2 4
Spices – – – – 1 1
Sugarcane 4 7 6 9 3 6
Pea + mustard 5 8 4 6 – –
Oilseed + vegetables/spices/others – – – – 1 1
Vegetables + spices/others – – – – 4 6
Others – – – – 1 2
Fallow 4 7 2 3 – –
Total 61 100 65 100 57 100

Table 5. Rice yield and adoption of rice variet-
ies, 1995.

Actual Normal % of total
Variety yield yield rice area

(t ha–1) (t ha–1)

Chandpur
All improved 2.0 2.5 83
All local 1.5 2.1 17

Mungeshpur
All improved 2.4 3.0 82
All local 1.1 2.3 18

Sariyawan
All improved 1.9 2.5 91
All local 1.3 1.9 9
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Labor use in rice production and gender division of labor
Rice production is a very labor intensive activity that employs both men and women
in production until postharvest activities. Average labor days per hectare on rainfed
lowland environments from key sites in South and Southeast Asia range from 95 to
270 d depending on the variety used, levels of technology, management, etc. (Table
6). Female labor participation in rice production can vary by country, agroecosystem,
class/caste, availability of male labor, mother’s stage in the life cycle, and other fac-
tors. Compared with that of males, female labor participation is highest in Lao PDR
and India, more than half in Thailand, Vietnam, and Nepal, and less than half in Indo-
nesia and the Philippines. A closer look into labor days per hectare in four villages in
Faizabad District reveals a higher proportion of female participation in the villages
near the cities (Chandpur and Khanpur) than in the remote villages (Mungeshpur and
Sariyawan) where farming is the major source of livelihood.

Women are not a homogeneous group; rather, they belong to different socio-
economic categories such as class and caste. Caste, which is positively correlated
with farm size, determines the extent of female labor participation in rice production
in eastern Uttar Pradesh. A focus interview from households sampled in the socioeco-
nomic surveys was conducted to quantify the labor inputs in rice production of adult
males and females from different sources, by operation and by social status. Among
the upper caste, female family members do not provide labor on their own farms, but
instead hire women from the lower caste to substitute for their labor. However, within
the confines of their homesteads they select and store seeds and feed the animals. The
upper castes follow a very strict system of seclusion (purdah) (Table 7). In Chandpur,

Table 6. Labor inputs in rainfed rice production (d ha–1), 1995.

Country Villages  Total Male Female
(d ha–1)  (%) (%)

Indonesia Jakenan, Central Java 161 54 46
Sumber, Central Java 178 59 41

Thailand Ban Sai Khram, South Thailand 104 45 55
Ban Don Paw Daeng 102 46 54

Philippines Carosucan, Sta. Barbara  133 83 17
Tampac, Nueva Ecija 188 68 32

Cambodia Kandal and Takeo 167 54 46
Vietnam He Thu District 105 45 55
Lao PDR Khok Nghai, Xaythani District 110 24 76

Ak-sang, Phonethong District 117 38 62
Nepal Naldung, Nagarkot (midhills) 269 42 58

Mohana, Rantnagar (lowland) 101 50 50
Baghmara, Rantnagar (lowland)   95 45 55

India Chandpur, Faizabad District (near) 187 16 84
Khanpur, Faizabad District (near) 210 24 76
Mungeshpur, Faizabad District (far) 132 33 67
Sariyawan, Faizabad District (far) 211 45 55

Sources: IRRI (1990, 1992).
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Table 7. Labor input (person-days ha–1) in rice production, Chandpur, Faizabad District, eastern
Uttar Pradesh. Use of exchange labor is not practiced in this village, 1995.

Family Hired Total
Caste/operation Total

   M   F    M   F    M   F labor

Upper caste (n = 11)
Prepare land 1.0 0.0 2.2 0.0 3.1 0.0 3.1
Pull seedlings/transplant 0.0 0.0 5.8 62.7 5.8 62.7 68.5
Broadcast seeds 2.0 0.0 0.7 0.0 2.8 0.0 2.8
Apply fertilizer 2.4 0.0 1.7 0.3 4.1 0.3 4.3
Weed 0.0 0.0 0.0 38.9 0.0 38.9 38.9
Irrigate 2.1 0.0 0.5 0.0 2.6 0.0 2.6
Harvest 1.4 0.0 2.3 26.6 3.6 26.6 30.2
Thresh (manual) 0.0 0.3 0.5 29.4 0.5 29.7 30.3

Total 8.9 0.3 13.7 157.9 22.5 158.2 180.7
Percentage of total labor 4.9 0.2 7.6 87.4 12.5 87.5 100.0

Backward caste (n = 51)
Prepare land 6.3 0.0 0.4 0.0 6.8 0.0 6.8
Pull seedlings/transplant 4.2 14.3 0.7 39.0 4.9 53.3 58.1
Broadcast seeds 0.9 0.0 0.2 0.0 1.1 0.0 1.1
Apply fertilizer 6.8 3.6 0.0 0.0 6.8 3.6 10.5
Weed 2.7 24.1 0.8 30.3 3.4 54.4 57.8
Irrigate 0.4 0.1 0.0 0.0 0.4 0.1 0.5
Harvest 9.7 17.9 0.1 7.1 9.8 25.0 34.7
Thresh (manual) 0.6 29.8 0.0 7.3 0.6 37.1 37.7

Total 31.6 89.8 2.2 83.7 33.8 173.5 207.2
Percentage of total labor 15.2 43.4 1.0 40.4 16.3 83.7 100.0

Scheduled caste (n = 31)
Prepare land 4.4 0.0 2.2 0.0 6.5 0.0 6.5
Pull seedlings/transplant 3.5 19.9 0.8 34.3 4.3 54.2 58.5
Broadcast seeds 0.3 0.0 0.7 0.2 1.0 0.2 1.1
Apply fertilizer 8.2 6.4 0.1 0.1 8.3 6.5 14.8
Weed 1.9 36.0 0.0 21.5 1.9 57.5 59.4
Irrigate 6.5 2.2 0.1 0.0 6.6 2.2 8.7
Harvest 7.4 24.8 1.0 5.0 8.4 29.8 38.2
Thresh (manual) 2.4 35.0 0.7 4.3 3.0 39.3 42.3

Total 34.6 124.3 5.6 65.4 40.0 189.7 229.5
Percentage of total labor 15.1 54.2 2.3 28.5 17.4 82.6 100.0
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female family members among the upper caste households contribute less than 1% of
labor. In contrast, female members among the backward and scheduled castes con-
tribute 43% and 54%, respectively. These results are similar to the study of Kelkar
(1992) on the roles of women in Bihar, which are influenced by class and caste fac-
tors. In this village, the contributions of upper and lower caste male family members
to total labor in rice production are 5% and 15%, respectively. The low participation
of male family members in farming is due to their participation in nonfarm employ-
ment in Faizabad City. Most male members commute every day to the city for work
and leave most of the farm work to the female family members.

Similarly, in Mungeshpur, female family members from the upper castes do not
work on their own farms. In contrast, the female family members from the lower
castes contribute about one half of the total labor input in rice production. Among the
upper caste, the male family members contribute a low 7%, whereas the men from the
lower caste contribute about one-fourth (Table 8). Although upper caste women are
not supposed to provide physical labor in crop production activities outside the home-
steads, our findings show that women from the upper caste in Sariyawan village break
the norms, out of economic necessity. Female family members from the upper caste
contribute about 10% of labor in rice production (Table 9). These women are either
widows or de facto heads of households who are left to manage their own farms.

Exchange labor is still commonly practiced in Mungeshpur and Sariyawan, as a
strategy for managing production requirements when cash is scarce. About 20 house-
holds from the lower caste organize themselves so that they can exchange labor. As
found by Chen (1990), households from the same kinship and caste group often bor-
row, loan, pool, or exchange productive assets, including labor, pump sets, farm imple-
ments, and bullocks.

Value of unpaid male and female labor in rice production
Women’s unpaid work in rice production can be made “visible” by imputing the value
of male and female family labor using the prevailing market wage rates. An estima-
tion of noncash costs in rice production (Table 10) reveals that female family labor
(exchange and hired) contributes about 25% of the total costs. In contrast, male fam-
ily members contribute less than 10%. On a per-hectare basis, the imputed value of
the unpaid labor of female family members is about US$35.71 per hectare. These
results indicate the importance of female family labor in saving the costs of hiring
labor in rice production. However, the work burden of women from the lower caste,
small, and marginal farming households increases without necessarily having a com-
pensatory improvement in their standard of living. Beteille (1985, cited in Ghosh
1987) has observed that most Western scholars associate emancipation of women
with the right to work. But there is also another side to the picture. In agrarian societ-
ies, work is regarded more often as a hardship than as a privilege, because agricul-
tural work entails arduous physical work, low status, and low pay or no pay as in the
case of female family members (Ghosh 1987).
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Table 8. Labor input (person-days ha–1) in rice production, Mungeshpur, Faizabad District, east-
ern Uttar Pradesh, India, 1995.

Family Exchange Hired Total
Caste/operation Total

M F M F M F M F labor

Upper caste (n = 5)
Prepare land 0.0 0.0 0.0 0.0 3.4 0.0 3.4 0.0 3.4
Pull seedlings/transplant 0.3 0.0 0.0 0.0 17.3 32.4 17.6 32.4 50.0
Broadcast seeds 0.5 0.0 0.0 0.0 0.3 0.1 0.8 0.1 0.9
Apply fertilizer 4.1 0.0 0.0 0.0 0.8 0.0 5.0 0.0 5.0
Weed 0.1 0.0 0.0 0.0 8.1 27.6 8.3 27.6 35.8
Irrigate 2.6 0.0 0.0 0.0 0.0 0.0 2.6 0.0 2.6
Harvest 2.2 0.0 0.0 0.0 7.6 20.2 9.8 20.2 30.0
Thresh (manual) 1.0 0.0 0.0 0.0 4.7 16.3 5.6 16.3 21.9

Total 10.8 0.0 0.0 0.0 42.2 96.6 53.1 96.6 149.6
Percentage of total labor 7.2 0.0 0.0 0.0 28.3 64.5 35.5 64.5 100.0

Backward caste (n = 33)
Prepare land 9.6 0.0 0.0 0.0 0.6 0.0 10.1 0.0 10.1
Pull seedlings/transplant 6.3 16.2 1.6 4.3 6.2 15.7 14.0 36.1 50.1
Broadcast seeds 0.4 0.1 0.0 0.0 0.0 0.0 0.4 0.1 0.5
Apply fertilizer 3.5 2.7 0.0 0.0 0.1 0.0 3.6 2.7 6.2
Weed 3.0 14.4 0.2 2.6 1.4 5.1 4.6 22.1 26.7
Irrigate 3.1 1.0 0.0 0.0 0.2 0.0 3.3 1.0 4.3
Harvest 5.5 15.6 0.5 3.3 1.2 3.8 7.3 22.7 29.9
Thresh (manual) 3.2 20.9 0.0 2.3 0.8 2.3 4.0 25.6 29.5

Total 34.6 70.9 2.3 12.5 10.5 26.9 47.3 110.3 157.3
Percentage of total labor 22.0 45.0 1.4 7.9 6.6 17.1 30.0 70.0 100.0

Scheduled caste (n = 28)
Prepare land 8.4 0.0 0.0 0.0 0.8 0.0 9.2 0.0 9.2
Pull seedlings/transplant 8.1 20.1 0.8 3.6 4.1 14.2 13.0 37.9 50.9
Broadcast 0.4 0.1 0.0 0.0 0.0 0.0 0.4 0.1 0.4
Apply fertilizer 4.4 5.3 0.0 0.0 1.0 0.0 5.3 5.3 10.6
Weed 7.7 22.9 0.0 1.3 1.0 6.3 8.7 30.5 39.2
Irrigate 3.9 2.5 0.0 0.0 0.0 0.1 3.9 2.6 6.5
Harvest 8.3 18.5 0.0 0.8 0.9 4.1 9.2 23.4 32.6
Thresh (manual) 5.6 22.2 0.0 0.8 0.1 0.9 5.7 23.9 29.6

Total 46.8 91.6 0.8 6.5 7.9 25.6 55.4 123.7 179.0
Percentage of total labor 26.1 51.1 0.4 3.7 4.4 14.2 31.0 69.0 100.0
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Table 9. Labor input (person-days ha–1) in rice production, Sariyawan, Faizabad District, eastern
Uttar Pradesh, India, 1995.

Family Exchange Hired Total
Caste/operation Total

M F M F M F M F labor

Upper caste (n = 4)
Prepare land 6.4 0.3 0.0 0.0 5.3 0.0 11.6 0.3 11.9
Pull seedlings/transplant 2.5 1.3 0.0 0.0 13.8 47.8 16.3 49.0 65.3
Apply fertilizer 3.6 0.0 0.0 0.0 0.0 0.0 3.6 0.0 3.6
Apply FYM 7.6 0.6 0.0 0.0 4.6 0.0 12.3 0.6 12.9
Weed 6.5 5.0 0.0 0.0 1.0 13.4 7.5 18.4 25.9
Irrigate 5.1 0.9 0.0 0.0 0.0 0.0 5.1 0.9 6.1
Harvest 6.6 5.6 0.0 0.0 5.6 24.4 12.3 30.0 42.3
Thresh 5.4 4.7 0.0 0.0 4.3 13.9 9.6 18.6 28.2

Total 43.7 18.4 0.0 0.0 34.6 99.5  78.3 117.8 196.2
Percentage of total labor 22.3 9.4 0.0 0.0 17.6 50.7 39.9 60.1 100.0

Backward caste (n = 9)
Prepare land 15.7 0.8 0.0 0.0 1.2 0.0 16.9 0.8 17.7
Pull seedlings/transplant 14.7 17.2 0.7 4.2 2.5 10.4 18.0 31.8 49.8
Apply fertilizer 5.1 0.0 0.0 0.0 0.0 0.0 5.1 0.0 5.1
Apply FYM 5.7 3.9 0.0 0.0 1.0 0.6 6.7 4.5 11.2
Weed 16.9 19.0 0.0 4.0 2.5 13.6 19.3 36.5 55.9
Irrigate 1.3 0.1 0.0 0.0 0.0 0.0 1.3 0.1 1.4
Harvest 12.6 18.2 0.0 1.2 1.0 3.1 13.6 22.6 36.2
Thresh (manual) 7.5 15.5 0.1 0.3 0.2 2.5 7.8 18.2 26.0

Total 79.5 74.7 0.8 9.7 8.4 30.2 88.7 114.5 203.3
Percentage of total labor 39.1 36.8 0.4 4.7 4.1 14.8 43.7 56.3 100.0

Scheduled caste (n = 27)
Prepare land 20.1 0.4 0.0 0.0 0.0 0.0 20.1 0.4 20.5
Pull seedlings/transplant 17.8 17.9 0.0 5.4 0.0 0.0 17.8 23.3 41.1
Apply fertilizer 5.4 0.0 0.0 0.0 0.0 0.0 5.4 0.0 5.4
Apply FYM 4.7 2.9 0.0 0.0 0.0 0.0 4.7 2.9 7.6
Weed 23.6 27.5 0.0 5.6 0.0 2.7 23.6 35.7 59.4
Harvest 13.6 19.6 0.0 1.7 0.0 0.0 13.6 21.2 34.9
Thresh 6.3 14.5 0.0 0.0 0.0 0.0 6.3 14.5 20.8

Total 91.5 82.8 0.0 12.7 0.0 2.7 91.5 98.0 189.7
Percentage of total labor 47.6 43.1 0.0 6.6 0.0 1.4 49.0 51.0 100.0
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Animal systems

Across all the study villages, animals constitute an integral part of the mixed farming
systems. Farming households raise a mix of a small number of bullocks, cattle, and
buffalo. Bullocks and male buffaloes are used as draft power for plowing and harrow-
ing the fields, and transporting farm products. Animal manure is used as organic fer-
tilizer for crops and converted into dung cakes for household fuel. On the other hand,
the biomass and by-products of crops and residues from the fields are fed to the live-
stock. Crop biomass includes straw of rice and wheat, green sugarcane tops, and
pigeonpea and gram straw. Rice and wheat straw are also used as bedding, particu-
larly during winter, as roof thatch, and as storage insulators, and are mixed with clay
for making storage bins. Rice straw usually lasts for 3 months. It is also a source of
cash income when sold during times of fodder scarcity. Farmers who grow sugarcane
use bullocks to crush the sugarcane stalks. Female buffaloes are raised for milk, curd,
and ghee, which are parts of the daily diet of Indian families.

Table 10. Cost and returns of rice production, Faizabad District, eastern Uttar
Pradesh, 1995.

Chandpur Mungeshpur Sariyawan

Variables US$ % US$ % US$ %

Cash inputs
Seeds 7.57 5   7.37 5   6.89 5
Fertilizer 31.94 19 26.43 18 28.86 20
Tractor rent 22.17 13  8.57 6   6.49 5
Animal rent   1.20 1  1.14 –   2.26 2
Irrigation 30.06 18 28.91 20 17.71 12
Hired male labor   0.29 –   2.26 2   2.51 2
Hired female labor  18.00 11   4.66 3   7.14 5
Total paid-out cost (TPC) 111.23 67 79.34 54 71.86 51

Noncash inputs
Farmyard manure 6.60 4 2.60 2  2.91 8
Family adult male 8.17 5 12.06 8 11.29 8
Exchange adult male – – 1.71 1   2.00 1
Family adult female 30.46 19 27.00 18 26.11 18
Exchange adult female   3.23 2 8.63 6   6.54 5
Own animal  3.97 2 11.09 8 10.31 7
Exchange animal  0.71 1 3.71 3   2.89 2
Total noncash cost (TNC) 53.14 33 66.80 46  62.05 49
Total cost (TC) 164.37 100 146.14 100 133.91 100
Gross returns (GR)a 274.57 214.26 238.97
Net income (GR – TPC) 163.34 134.92 167.11
Surplus (GR – TC) 110.20 68.12 105.06
Average yield (t ha–1)     2.2 1.7 1.6
Average rice area (ha) 0.23 0.29 0.34

aIncludes byproducts.
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Ownership of livestock allows farmers to fend off risks of drought and to main-
tain capital in the form of animals as insurance against bad times, particularly during
drought. Livestock are also raised to cover large expenditures such as medical ex-
penses and payment for dowry during marriage. Farmers also use livestock in ex-
change for another resource. For example, a farmer with a tube well can provide
water to the land of another farmer who, in turn, prepares his land with his pair of
bullocks. The landless laborers who own livestock but do not have crops and crop
residues work on a sharing basis and provide inputs to the land they cultivate as long
as they get rice and wheat straw for their animals. For poor women, raising goats
provides them with independent income, security, and instant cash during times of
emergency.

Gupta (1991) stressed that, in a rainfed economy, it is not the crops but the
livestock that are the main anchor of household survival in the dry regions. Once this
is recognized, the primacy of fodder (whether from grasslands, trees, or crop resi-
dues) vis-à-vis grain becomes clear.

Animal population
A higher proportion of the farming households in Chandpur raises cattle and buffa-
loes, whereas farming households in Mungeshpur and Sariyawan raise more bul-
locks. Women from poor and landless households raising goats is a more popular
activity in Mungeshpur and Sariyawan. A few households raise pigs as a means of
security and instant cash (Table 11). Because of the proximity of Chandpur to the
market, household members, particularly those belonging to the backward castes
(Yadavs), raise dairy cattle for consumption and for sale. According to key informant
interviews, the bullock population in Chandpur has been declining because farmers
are shifting to the use of tractors for land preparation.

Table 11. Percentage of farming households that own animals by
village, 1995.

Chandpur Mungeshpur Sariyawan
(n = 151) (n = 133)  (n = 81)

Animal
No. of No. of No. of

households % households % households %

Cattle   89 59 60 45 16 20
Buffalo 101 67 42 32 36 44
Bullock   13   9 38 29 44 54
Goat   12   8 31 23 22 27
Pig – –   3   2   2   2
Chicken – –   2   2 – –
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Gender roles in animal husbandry
When one visits the villages in eastern Uttar Pradesh, it is common to see women
carrying a huge headload of green fodder home to where the animals (buffaloes or
cows) are kept tethered in the courtyard. Since women are responsible for milking
and taking care of milch animals, they bear the responsibility for collecting and cut-
ting green fodder for the animals. Twice a day, they feed and milk the animals, and
also clean the shed. With limited grazing lands, women on average spend half a day
walking long distances to collect grasses and weeds, particularly in Chandpur, where
more dairy cattle require green fodder every day. Thus, women are the worst affected
when drought occurs because this means that they have to walk farther and spend
longer hours to collect animal fodder for their livestock (Paris et al 1998). Poor women
also volunteer to weed the fields without wages as long as they can take home the
weeds for their animals. During the summer season (November to February), women
spend 4 to 6 hours per day making cow dung cakes for household fuel. Making dry
dung cakes is an income- or expenditure-saving activity wherein women save ap-
proximately US$20 per year. In Chandpur, five to six households sell cow dung cakes
for fuel. Because of poverty, women minimize the use of purchased inputs while
maximizing the exploitation of residues, by-products, and their own labor. A decline
in the animal population will result in increasing demands on women’s schedules, as
they will have to travel farther into the forests in search of fuel. On the other hand,
when more animals are raised, women’s work burden is greater. Thus, technologies
that can increase the availability of fuel and animal fodder will directly benefit the
female members of farming households.

Diversifying sources of income

Despite the importance of rice as a staple food and in terms of land area, rice contrib-
uted only a small (less than 12%) proportion of the total income in 1995-96 (Table
12). Thus, farming households diversify their income sources. Wheat and other crops
(pulses, oilseeds, sugarcane, vegetables, etc.) are the major crops in terms of their
share in income, particularly in the remote villages. Farmers, particularly the lower
castes with small landholdings, rely more on nonfarm income. Sales of livestock
products such as milk are also an important source of cash income among the farming
households. For women, taking care of goats is one strategy for securing an indepen-
dent source of income. They use their earnings to buy their own saris (clothes), bed
sheets, food, and medicine for their families.

Family members from the lower caste, particularly the female members, derive
cash by working as agricultural laborers on other farms. Thus, the higher the cropping
intensity within the village, the greater is the employment and income opportunity for
the poor and landless women. Because of the lower wages received by women, how-
ever, the proportion of off-farm income to total income is quite low.
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Time allocation

Men and women have different uses of time depending on their degrees of specializa-
tion and opportunity costs of their labor. To better understand the differences in time
use, 20 principal males and females from lower caste farming households in
Mungeshpur were interviewed with regard to the number of hours they spend per day
and per month in major activities. The relative contribution of the principal females is
consistently higher than that of the principal males in all activities, except in nonfarm
employment (Fig. 3). The principal females spend 62% in farm activities, 61% in off-

Fig. 3. Time allocation of principal male and female family mem-
bers, Mungeshpur village, Faizabad.

Table 12. Percentage share of different sources of income of farming households,
by village and caste, 1995-96.

Chandpur Mungeshpur Sariyawan
Income source

Upper Lower Upper Lower Upper Lower
(n = 13) (n = 97) (n = 12) (n = 121) (n = 6) (n = 75)

Rice     7     5     9   11     9     4
Wheat     5     4   11   13     8     9
Other crops     7     5   21     9   42   46
Livestock   35   13   14   15   13     7
Farm by-products     2     1   10     2 –     4
Rent of machine –     1     2 –   20     8
Farm labor –     3 –     5 –   11
Nonfarm   44   68   33   45     8   11

Total 100 100 100 100 100 100
Av (US$ y–1) 2,090  1,100 1,260  600 860 200

Household

Animal
management

Nonfarm
activities

Off-farm
activities

Farm
activities

0 20 40 60 80

Percentage of total time used
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farm activities, 25% in nonfarm activities, 75% in animal management, and 76% in
household activities. This indicates that women’s work burden is greater than that of
their male counterparts in almost all activities except nonfarm work. Most often women
have to combine reproductive and productive activities to meet the competing de-
mands for their time.

Resource endowments

Farm size, rice area, land use, and rice diversity by social status
Although India has a rich agriculture, with a huge mass of land, farming is generally
dominated by small landholders from the lower castes, whereas the large landholders
belong to the upper castes (Gopalan 1992). This is evident in these study villages
where farm size and rice area are negatively related to social status (Table 13). The
small size and fragmentation of landholdings are major constraints to increasing the
efficiency of rice productivity, particularly in the allocation of water, land preparation
with the use of tractors, and proper management of plots. Farming households from
the lower castes, however, tend to maximize their land use throughout the year as
reflected by the cropping intensity indices (CII). Moreover, the lower castes tend to

Table 13. Indicators of land use and rice diversity, 1995.

Average Rice
Village/caste farm size area CIIa CDI RVI

 (ha) (ha)

Chandpur
Upper 1.01 0.49 161 0.76 0.40
Backward 0.33 0.22 197 0.60 0.18
Scheduled 0.24 0.17 198 0.60 0.13

Mungeshpur
Upper 1.32 0.56 175 0.77 0.44
Backward 0.60 0.38 186 0.68 0.27
Scheduled 0.26 0.22 196 0.60 0.13

Sariyawan
Upper 3.56 1.01 150 0.73 0.44
Backward 1.56 0.40 150 0.66 0.38
Scheduled 0.93 0.33 150 0.64 0.44

aCII (crop intensity index) indicates the extent of land use. An index of 200
indicates full use of land. CDI (crop diversification index) indicates the diversity
of crops grown. This index ranges between zero and one with higher values
indicating a greater degree of diversification. RVI (rice diversity index) indicates
the number of rice varieties grown. This index ranges between zero and one with
higher values indicating a greater degree of diversification.
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meet their food and fodder requirements from their own limited land. Farming house-
holds from the upper castes that have a larger size of landholdings tend to grow more
than one crop and more than one variety of rice as shown by the crop diversification
(CDI) and rice varietal (RVI) indices.

Access to supplementary irrigation
A majority of the farmer-operators across all villages and castes own the lands they
are cultivating; however, they suffer from a lack of an assured source of water for rice
production. This causes delays in crop establishment and drought stress at some stages
of crop growth. In low-lying areas, the onset of heavy monsoon, accumulation of
rainwater, and slow and inadequate drainage cause delays in crop establishment and
damage to the standing crop from flooding. These conditions result in decreased rice
yields as well as low overall farm productivity (Singh 1996). Farmers in the three
villages obtain supplementary irrigation through their own and rented tube wells (Table
14). There is disparity by caste in terms of access to irrigation facilities. Of the total
farming households in Chandpur, 23% and 13% of the upper and lower caste, respec-
tively, invested in pump sets and tube wells. In Mungeshpur, a higher proportion
(67%) was able to afford investing in supplementary irrigation facilities. Only 9% of
the lower caste households in this village have their own tube wells and pump sets.
Thus, they rent from the richer farmers. Farmers from the lower caste are often at the
mercy of upper caste households who have more access to water. Those who do not
own irrigation facilities suffer from crop failure. Because of the high cost of supple-
mentary irrigation, farmers in Mungeshpur use their own irrigation facilities not only

Table 14. Access to land and supplementary irrigation by village and caste (%),
1995.

Chandpur Mungeshpur Sariyawan

Farm characteristic Upper Lower Upper Lower Upper Lower
caste caste caste caste caste caste

(n = 13) (n = 138) (n = 12) (n = 121) (n = 6) (n = 75)

% of land (tenure status)
Owned 88 81 98 94 100 97

Share tenant 12   9   2   6 – –
Leasehold – 10 – – –   3

% of land irrigated by
Own tube well 21 40 66 17   34 34

Rented tube well 55 40 34 80   66 62
Canal irrigation/ 24 20 – 3 –   4

none

% of farmers with 23 13 67 9   33 35
own irrigation
facility
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for rice but also for cash crops such as vegetables sometimes during the kharif and
often during the rabi season. Access to supplementary irrigation enables farmers to
grow rice, wheat, berseem, and vegetables for consumption and for the market.

Poor farmers, particularly the widows who can’t afford to pay the rental fees of
water for irrigation, exchange their labor for water but are often taken advantage of
by the tube well owners, who pay them lower than normal wage rates.

Human capital
A major factor influencing women’s productivity is the extent to which they have
access to education, training, and extension. There is general agreement that educa-
tion increases productivity and a substantial literature exists documenting the posi-
tive effects of women’s education on human capital development, paid labor force
participation, and agricultural production (Cloud 1985). There is a wide disparity in
access to education by caste and gender of adult workers (Fig. 4A). Among all the
adult females of the upper castes in Chandpur and Mungeshpur, about one-fourth
have not gone to school. Illiteracy rates among the lower caste female adults, how-
ever, are very high at 80% in Chandpur and 91% in Mungeshpur. In both villages,
most of the upper caste adult males are literate. In contrast, among the lower caste
adult males, 37% in Chandpur and 58% in Mungeshpur were not able to go to school.
Literacy rates among children 15 years old and below, especially for girls, are higher
in Chandpur than in Mungeshpur among the lower caste (Fig. 4B). This trend is simi-
lar in Sariyawan where female illiteracy is higher than male illiteracy.

Fig. 4. Literacy rates of (A) adult family members of farming house-
holds (above age 16) and (B) males and females (15 years and
below). UC = upper caste, LC = lower caste.

Mungeshpur

UC LC
Females

UC LC
Males

100

80

60

40

20

0

B Chandpur

UC LC
Males

UC LC
Females

Illiterate Literate

100

80

60

40

20

0

Literacy rate (%)

A Chandpur Mungeshpur



366     Paris et al

According to Bennett (1989), the higher illiteracy rates of women than men are
common in eastern India. Five populous states (Andhra Pradesh, Bihar, Madhya
Pradesh, Rajasthan, and Uttar Pradesh), wherein rice farming is predominantly rainfed,
account for more than half of India’s illiterate females. These five states contain 89%
of India’s districts where the rural literacy rate is below 5%, 83% of those with rates
of 5–9%, and 67% with between 10% and 14%. Illiteracy is widespread among rural
women of the scheduled castes and scheduled tribes.

The reasons for the low literacy rates among women and girls are social, cul-
tural, and economic. Among poor farming and landless households, the need for child
labor within and outside the home is a major reason for boys and girls not to attend or
to drop out of school. Girls are expected to help with the domestic chores, substitute
for their mothers in taking care of younger siblings, and help in field activities while
boys help tend animals after school. Another reason for the women’s lack of access to
education is the greater limitation parents put on a girl’s freedom of movement, which
may prevent her from going to school after a certain age. According to Mukhopadhyay
(1984), girls who have reached the age of puberty are withdrawn from schools be-
cause of the “social dangers” associated with male school teachers and students. Thus,
socialization, gender roles, and sexual mores all play important roles in depriving
girls of formal education (Bennett 1989). Girls are married off at an early age, thus
confining them to the status of daughter-in-law, which curtails their freedom of move-
ment, association, and communication even further.

It is also traditionally believed that sons are more important because a daughter
will leave her mother’s home and join her husband’s family after marriage. Sons are
expected to take care of their parents in their old age (whole life) and after death,
when they will perform the last rituals. Another factor contributing to low education
levels for girls is the small return anticipated from girls’ schooling. While boys’ edu-
cation is viewed as an investment in families’ socioeconomic status and as old-age
security for parents, girls are destined to be married into other families and hence
yield no returns to their parents (Bennett 1992). Girls will be mothers and workers in
occupations that require little formal education. Investment in boys’ education is likely
to pay more dividends in the future in terms of increased chances of employment and
consequent support of the family. In the dowry system, males who have higher educa-
tion can request a higher dowry price. In addition to these reasons, the direct costs of
education also deter families from sending their girls to school. Although school edu-
cation in India is entirely free, expenses on books and learning materials, uniforms,
and transport can be a heavy burden on poor families.

Access to agricultural-related information
A focused survey of male and female farmers from the lower castes in the three vil-
lages was conducted to determine their sources of agricultural information (Table
15). A majority of the men and women interviewed obtained their technical knowl-
edge from their neighbors. In both villages, households of the same caste cluster
together and obtain information through socialization. This information indicates the
importance of social networks and kinship in disseminating information and identify-
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Table 15. Access to agricultural information of males and females,
1995.

Village/source Male % Female %

Chandpur
Neighbors 18 60 13 65
Extension staff 5 17 3 15
Research institute 4 13 4 20
Radio 3 10 3 15
Television 6 20 3 15
Spouse and relatives 12 40 6 30

Mungeshpur
Neighbors 23 76 15 75
Extension staff 7 23 2 10
Research institute 6 20 5 25
Radio 2 6
Television 2 6
Spouse and relatives 15 50 3 10

Sariyawan
Neighbors 21 70 15 75
Extension staff 10 33 2 10
Research institute  8 26 3 15
Radio 4 13 2 10
Television 3 10 1 5
Spouse and relatives 5 16 8 40
No. of respondents 30 20

ing the key persons or “shining stars” who can serve as agents of change. A low
percentage of the female respondents receive information from extension agents. One
reason for this is the general lack of female extension workers who can directly inter-
act with women farmers. FAO (1991) revealed that women constitute a mere 0.59%
of India’s agricultural extension workers. Since almost all extension workers are men,
women’s roles and skills are usually overlooked, even in areas where they do most of
the work.

Summary and conclusions

This chapter demonstrated the use of gender analysis as an analytical tool in charac-
terizing and understanding farm-household systems in rainfed lowland rice villages.
The analysis showed that, within farm households, there are gender-specific roles and
responsibilities and gender differences in access to resources that have to be consid-
ered by scientists and extension and development workers. Although poor women in
rainfed lowland rice environments play vital roles in sustaining food security and
alleviating poverty, they face several constraints that limit their potential for increas-
ing farm productivity. These barriers to productivity are a lack of access to education,
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training, extension, new seeds suitable to their environments, animal fodder, and equip-
ment to ease their workload and overcome drudgery in performing their farm tasks.
One strategy for enhancing their productivity and income is to provide them with
access to new seeds suitable to their specific adverse rainfed environments. Efforts
are now being made under the System-wide Initiative on Farmer Participatory Plant
Breeding and Gender Analysis to develop methodologies that involve both male and
female farmers in rice variety development in rainfed environments (Paris et al 1998).
Other potential research areas for enhancing women’s roles will be in producing ani-
mal fodder within the cropping systems and developing agricultural/mechanical imple-
ments/tools to reduce their drudgery, increase their labor efficiency, and explore ways
to optimize the use of rice by-products and home-based technologies. Gender analy-
sis will also be replicated to complete the socioeconomic and cultural characteriza-
tion of major rainfed lowland rice environments in South and Southeast Asia and to
provide a gender-related database for policymakers in addressing gender issues in
agriculture.
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