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For the past years, increased attention has been given to the
important roles of rural women in Asian agriculture. Except in land
preparation and application of chemicals, they are predominantly
involved either as unpaid labor or wage laborers in planting, weeding,
harvesting, manual threshing, manual grain processing, seed
management, and marketing. Aside from their household
responsibilities, they collect fodder for animals and manage small
animals and <poultry. They are important users of crop and animal
byproducts. Given these traditional tasks, they are faced with the
problems of seasonal shortages of animal fodder, expensive feed
concentrates, diseases in small animals and poultry, lack of skills in
improved methods of animal management, and lack of access to credit
to acquire animals and knowledge regarding crop and animal
technologies. They have often been bypassed and omitted as target
beneficiaries of farming systems research and extension (FSRjE).
One of the reasons for this neglect is the lack of a systematic and
practical method of collecting information and incorporating women's
concerns in the process of technology development and extension. If
the overall goal of FSRjE is to increase production, raise income, and
improve farm families' welfare, gender issues and women's concerns
should be addressed by scientists, extension workers, and
policymakers. Gender analysis is a tool for understanding men's and
women's roles and responsibilities in the agricultural activities, their
use, access to and control of resources, participation in decision-
making and contributions to household income. This information is
used in identifying constraints and opportunities for technological
interventions. This paper discusses the methodology of gender
analysis in each phase of the FSRjE process and cites case studies
which explicitly address women's technology needs in crop-animal
systems in Asia under the Asian Rice Farming Systems Network
(ARFSN) collaborative research.

It is now well-recognized that majority of poor rural women living in rice farming
environments in Asia constitute an important labor force in agricultural production.
In rice economies, they provide labor in planting, weeding, harvesting, manual
threshing, seed management, seed storage, marketing, and food processing for home
consumption and for the market (IRRI 1985, 1990). Aside from their daily domestic
responsibilities and field work, they are engaged in various activities related to
animal care such as collecting animal fodder, grazing, feeding, milking, cleaning the
pens, and marketing (Feldman et a11986, Paris 1986,Adriano 1987,Chua 1987,
Wahyuni et a11987, Akter et aI1991). Thus, any production changes will directly or
indirectly affect their allocation of time and use of resources.

aSocial Sciences Division, International Rice Research Institute, P.O. Box 933,
Manila, Philippines.
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In fulfilling their roles and responsibilities in animal production, women are
adversely affected by deforestation and seasonal shortages in animal fodder. For
example, it is estimated that deforestation increases the daily time spent in
collecting fodder by 1.13 hid from the current 2.5 hid (Kumar and Hotchkiss 1988).
Expensive feeds for swine and improved breeds of poultry and the high mortality in
small animals and poultry discourage them from expanding their backyard
production (Paris 1992). Their responsibilities in farm management and workload in
the fields will increase with crop diversification, male migration, and economic
pressures. They also have competing responsibilities and obligations among home,
nonfarm, and farm production activities which influence the returns to their labor
and time. These constraints are aggravated by their lack of access to land, capital,
credit, technology, and training compared with men in the same social system.

While development efforts geared to alleviate the poverty of rural women
are increasing, most of these efforts focus only on their reproductive, health care,
and nurturing roles, thus excluding them from agricultural research and
development programs. Increased production and income of small farmers through
improved crop and animal technologies cannot be achieved unless the roles and
needs of men and women are well-understood and incorporated in the farming
systems research and extension (FSR/E) framework. Thus the Women in Rice
Farming Systems (WIRFS) Project of the International Rice Research Institute
(IRRI) is collaborating with members of the Asian Rice Farming Systems Network
in developing a methodology that provides greater understanding of gender roles in
rainfed rice farming systems and in identifying technology needs of women farmers
in crop-animal production which can increase their labor productivity, reduce their
workload, and increase their and their families' income.

This paper discusses the use of gender analysis as an analytical tool in
understanding the roles of men and women in crop-animal production and how this
understanding can be used in research and extenSIOn.Examples of case studies in
Asia which explicitly address women's technology needs in crop-animal systems are
presented.

GENDER ANALYSIS IN CROP-ANIMAL RESEARCH AND EXTENSION

Farming households in Asia are generally involved in mixed and tliversified
farming of which crop-animal systems are the most common. Understanding the
interrelationships between the crop-animal systems requires us to assess how
resources, particularly labor and capital, are allocated by different family members
and outside the household. It is also important to know in what different ways family
members will adjust their resources to support proposed interventions in crop and
animal production.

Farming systems research is the most useful approach in understanding how
households operate their farms within a wider context. It treats all aspects of the
farm and household economy as a system, including on-farm activities (crops,
animals, trees, fish), off-farm activities (wage employment), nonfarm activities
(trading, handicraft making, etc.), and household activities, in analyzing farm
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problems and in identifying research opportunities. It requires a multidisciplinary
approach in problem solving and active participation of the farmers in the research.

Scientists have been inclined to work with male heads of households and
excluded female farmers in the technology development process and extension. One
of the reasons is their conventional assum.{>tionthat the household, represented by
the male farmer, is a homogeneous unit WIthmembers having shared and equal
access to resources and benefits from production (Guyer 1980). However, studies
show that poverty results from the unequal allocation of resources within the
households, and adult female members and daughters are the most disadvantaged
(Agarwal 1988). One of the reasons for the unequal access to and control of
resources between men and women within the household and their communities is
the social differences as a result of norms and traditions and which dictate the
appropriate behavior and activities of men and women. The concepts that define
gender culturally are changeable and vary within and between cultures (Brindley
1991). As defined by Russo et al1989, gender roles refer to learned social behavior
as a response to socioeconomic and environmental pressures and conditions. Thus,
scientists should be sensitive to situations where there are sometimes conflicting
interests within a household as well as in the gender roles in a given farming
community. In a particular farming system, even where the household is a unit of
analysis, the pattern of activities, resources, and participation in decisionmaking are
important information and must be determined by investigation, not assumption
(Feldstein and Poats 1989).

One of the tools for understanding the intrahousehold allocation of resources
is gender analysis. It examines the roles of men and women in household, farm, and
nonfarm activities, access to and control of resources by men and women, and
income contributions of different family members from different sources, and
analyzes factors that determine men's and women's participation in farming. These
data are useful in identifying constraints and opportunities for technological
intervention and ensure that men and women are considered in the identification of
problems, technology development, testing, evaluation, and dissemination of
technologies (Feldstein and Poats 1988). By using gender analysis in FSRjE, women
are not seen in isolation, but their roles and responsibilities in relation to men are
analyzed within the context of physical, biophysical, socioeconomic, and cultural
environments.

The FSR process is an iterative, overlapping, and dynamic process. However,
the process can be summarized into these main activities:

• Describing the local farming systems, farming practices, diagnosing farmers'
problems; and

• Designing, testing interventions, and adapting them to farmers' conditions.
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Using the FSR framework, gender analysis and women's concerns can be
integrated in the FSR/E process and not only as an afterthought. This can be
achieved by doing the following tasks:

• Identifying gender roles in the household, on farm, and nonfarm activities
within the farming systems;

• Examining men's and women's constraints to increasing productivity and
their access to and control of productive resources; and

• Designing, testing, and evaluating the best available technologies to
increase women's productivity and income and reduce their work burden.

METHODS FOR USING GENDER ANALYSIS IN CROP-ANIMAL
RESEARCH AND EXTENSION

Initial site description

Information to be gathered

Physical characteristics

• climate, land types, soils, topography, water regime, and management

Biological characteristics

• cropping patterns, production practices, harvest and postharvest operations,
productivity problems

• animal population (large and small animals, poultry), breeds, use of animals
and bypro ducts, farmers' practices in animal feeding, overall productivity,
animal health, feed resources, and productivity problems

Socioeconomic characteristics

• village profile, categories of households by caste, ethnic origin, farming,
landless; percentage of households with female heads; land, tenure
arrangements, labor arrangements, wages per activity by gender, income,
markets (input, output, power), and infrastructure
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Labor allocation

• Gender division of tasks (who does what), sequence of activities from
production, processing, marketing in dominant crop and livestock
production (large and small animals and poultry)

• Profile of seasonal labor for crops, identify the crop production activities
within a year, show disaggregated labor participation in each activity; for
animals, identify the feeding methods and the gender-disaggregated labor
participation, the time spent in collecting animal fodder

• Labor input in the different operations for crops (labor use of family, hired,
exchange labor per unit of land) and animal production. Time use per day,
per season in nonfield tasks (collecting animal feed, fuelwood, water,
domestic work, etc.)

Women farmers should be included in data collection exercises such as
interviews and participatory methods. The above information will provide the
general labor patterns (i.e., whether there are gender-specific tasks) and will identify
the person who will influence or will be affected by the proposed crop-animal
interventions. It is important to show gender-disaggregated seasonal data to indicate
whether there are seasonal demands, temporary labor shortages, or labor
bottlenecks for men and women in a given farming system and to indicate,when
appropriate interventions can be made to improve the existing system. Women's
involvement in a,griculture will vary according to the stage of the family's life cycle,
the presence or absence of males, socioeconomic status, agroecosystem, and the
extent to which the market economy has reached them.

Income sources

• Farm income includes earnings generated from sale farm products (specify
the major crops and livestock and poultry, fish, fruits) and byproducts
(straw, manure, rice bran, etc. ) and other income from rentals 1land,
machinery, animals) .

• Off-farm and nonfarm incomes. Off-farm income includes income derived
by adult male and female family members and children by working as hired
laborers in other farms. It is important to know whether male and female
laborers receive payment in cash or in kind. If paid in cash, wage rates of
men and women in each farm activity should be obtained. If paid in kind,
the imputed value of the share in kind can be computed by using the
prevailing market price of the crop. Nonfarm income includes the earnings
of male and female family members from service, self-employment such as
making handicrafts, food processing; remittances from abroad, trading of
men and women, etc. Men and women's nonfarm income reflects the
nonfarm employment opportunities that may result in changes in gender
roles and responsibilities.
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• Seasonality cash flow profile shows the season when cash is available and
scarce, from what sources, and whose income is crucial to survival.

In low-income households, men's income is not sufficient for the survival of
the household. Women's income is crucial to poor households since women are co-
breadwinners or sole supporters of the family as in the case of female heads of
households. Studies have shown that women contribute a larger share of their
earnings than men to basic family maintenance. Women's contributions to the
household income, particularly from income by selling small animals and poultry
eggs, vegetables, and fruits, are often underestimated and invisible because they ~re
varied, irregular, and sold in informal markets. In rainfed rice farming systems, it is
often women's income, particularly from small animals and poultry, that is used to
tide over the lean months. In the Philippines, for example, women's income from
selling pigs in June is used to pay for their children's schooling and for hired
laborers for planting (Paris 1987). In Bangladesh, women's income from sales of
poultry is crucial to their daily sustenance (Rothschild 1990). Also, the amount of
income which a farm family has affects the decision to adopt or accept technologies
that would require the use of inputs.

Goals, preferences of households, food consumption habits, cultural beliefs of men
and women.

• End use of crops and animals

• Food consumption habits

• Cultural beliefs, indigenous knowledge related to crop and animals

• Preference for specific crops and animals

Women have a variety of social and economic reasons for raising-small
animals and poultry. They keep the animals for social security, as a personal
investment, or as a source of funds for their children's school fees, daughter's dowry,
health care, and social obligations, as hedge against risks and source of cash in cases
of urgent need. Yet policymakers invariably isolate the economic implications when
promoting small-scale livestock development at the village level (FAO 1990,
Rothschild 1990). In India, dairying is traditionally women's domain (Rangnekar
1992) as swine raising is in the Philippines and Thailand. In all parts of Asia, poultry
raising is predominantly women's domain (Paris 1990, Shinawatra et a11990,
Cahyati 1992). The types of animals raised are directly related to household dietary
habits which are linked to social, cultural, and religious obligations.
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Identification of crop and animal production problems

Information to be gathered

A. Crop and animal productivity problems

• Men's and women's problems in increasing productivity of specific
crops and animals

After characterizing the research sites researchers diagnose the major
problems in increasing crop-animal producti~ty with the participation of farmers,
including female farmers. Men and women mayhave different perceptions of
problems due to gender differences in use, accessto and control of resources, and
status in the community and family. They shouldbe asked separately or together.
For example, men are more concern~d with problems about crop yields su~h as
water control, pests and dIseases, whIle women,especially those from subSIstence
households, are faced with the drudgery and longhours of doing certain tasks like
planting in flooded fields, weeding, grain millingby hand, food processing, e~c., and
the allocation of time between housework andfield work. In animal productIOn,
men are more concerned with problems. concerning large animals, while women are
more concerned with problems concernmg milchanimals, swine goats, and poultry.
This information is useful in identifying researchopportunities ;nd interventions
that can increase farm productivity.

B. Socioeconomic constraints

Access to land and animals. Ownership rights to croplands, grazing lands, and
rights of gathering wild plants, weeds, fuelwood;ownership of animals especially
dairy animals, swine, goats, and poultry by maleand female farmers; sharing
arrangements of animals, access to household fuel.

Access to agricultural information and extensionselVices and trainiiig. Men's
and women's sources of agricultural information;whether men and women are
directly given inputs and services, e.g., veterinaryservices, vaccination for animals
and poultry; training on improved ma~ag~ment,e.g., disease preventive m~asures,
housing and feeding, etc. Can male SCIentIstsandextension workers talk dIrectly to
the women?

Access to credit. Sources of credit of menand women; purpose of credit,
amount, and interest rate. Who borrows? Whorepays?

Access to local organizations. Participationof men and women in village
organizations; constraints to participation; existenceof informal networks
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• Decisionmaking--participation of men and women in major decisions about
crops and animals. Who controls the family budget? Who controls the cash
from independent income? What factors determine the decision to take in
livestock? Because productivity is related to management decisions, it is
important to understand not only who is doing the work, but who is making
the decisions as well, with what resources, and at what level of skills.

This information is needed so scientists, extension workers, and policymakers
can determine whether there are gender differences in access to resources such as
education, credit, inputs, support services, training, extension services, and then
identify strategies in removmg the barriers to adoption and efficient dissemination
of technologies.

Research design

After describing the farming systems, researchers in consultation with the male and
female cooperators should seek to understand the crop-animal interactions and
resource competition for land, labor, and capital. The competition for farm labor,
the additional labor for livestock, are provided by women and children. Based on
the productivity problems identified by farmers, researchers must identify
interventions that will maximize the use of available resources, increase income, and
productivity of the existing system, and that are acceptable to farmers. While there
has been a bias for interventions for large animals, scientists should also explore
new technologies for small-scale animal production which are predominantly
women's domain. An example of crop-animal intervention that will directly benefit
women is that of formulating animal ration utilizing both root crop + cowpea grain
to substitute for maize and soybean oil meal or roughly 70% of the total feed for
growing fattening pig. In this experiment, farmer cooperators planted 0.2 ha of
cowpea and 0.1 ha of cassava or 0.1 ha of sweet potato. Other animal feed
integrated trials are siratro hay + root crop for cattle fattening or water buffalo;
sorghum + native chickens; improved forages + Leucaena + goats (Calub et al
1988).

Definition of the problem. The problem, objectives, hypotheses, and the
experiments to be conducted should be properly designed. Rather than1Jein~
recommended technologies which will change the existing system, technologieS
should focus more on improving farmers' practices, taking into account farmers'
existing resources (land, labor, and capital).

Design of the experiment. Experiments are conducted either in the experiment
stations or in the farmers' fields. In farmers' fields, two approaches are used in
designing the experiments--research-managed and farmer-managed. In the first
approach, the researcher carries out the work at the selected research site with
farmers as observers. In the second approach, the farmers are involved in the design
and testing of experiments. Farmers' practices are compared with the recommended
interventions proposed by the researcher. In the farmer-managed experiment, the
research team conducts research in consultation with farmers in the community.
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Technology testing

Selection of target groups or cooperators. The criteria for selecting the target
groups or cooperators depend on the specific objectives of the research. Crop-
animal research usually targets small and marginal farm households who are owner
cultivators, and who have animals; who are willing to cooperate, and have strong
motivation for farming especially animal raising. Experiments on improved
technolo~ies which affect women's activities in livestock raising, such as collection
and feedmg of large animals and taking care of swine, goats, sheep and poultry,
should include women whenever possible as target groups or cooperators (Refer to
the case studies in this paper). Womens' perceptions about changes required by the
proposed interventions should be solicited. Meetings should be held to discuss the
objectives, hypotheses, and expected outcomes of the trials. The respective
responsibilities of the researchers and cooperators should be clearly understood.

Arrangement with cooperators and material inputs. In farmer-managed
research, farmers conduct experiments with the technical support of a researcher.
The farmer provides the labor while the project usually supplements the inputs such
as feeds, medicines, etc. Agreements regarding material inputs should be developed
taking risks into consideration, and misunderstandings should be avoided. The
details of the procedures of the experiments should be properly explained or
demonstrated, particularly to women who have low literacy.

Management of the trials. The knowledge and skills of male and fe~ale
farmers are crucial in conducting on-farm trials where the environment is prone to
vagaries of the 'W,.eather.Thus, it is important that both men and women be trained.
In rainfed environments, husbands who look for employment in the cities are
inclined to leave farm management to their wives. Thus, women should also be
trained in the conduct of on-farm experiments.

Data monitoring and analysis. Data should be monitored to assess the
technical feasibility, economic viability, and sociocultural acceptability of the
improved technology. Data needed for an experiment designed to test a new feed or
a better feeding system should include feed consumption, weight response (initial,
intermittent, and final weights), days of feeding, milk yield, and egg production.
Economic data include feed cost, added labor cost, material cost, and others. Labor
hours in the different operations per unit of land or animal should be disaggregated
by gender and age. Sociocultural acceptability includes the rate of adoption, changes
in attitudes, and women's acceptability and adoption of technology.

Female cooperators should be trained to collect data with informal methods,
and to use their local measuring materials. They can be taught how to do simple
calculations of costs and returns of small animal production.

Field workers should be stationed at the site to develop rapport with
cooperators and the community, as well as to capture information not obtained
through interviews and observations. Research results should be fed back to
cooperators to permit validation and to obtain information about rejection or
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acceptance of technology. Regular meetings should be conducted to get feedback
about the results of experiments and to plan activities.

Technology evaluation

Technology should be based on technical and economic via"Qilityand on social
acceptability. Technical viability refers to efficiency ratios, agronomic
characteristics, and so on. Economic viability deals with marginal analysis,
budgeting, cost-benefit, cost and return, linear programming, benefits, rate of
returns, and value added. Social acceptability refers to acceptance of the technology
by the target beneficiaries and communities. Women should be involved in the
evaluation of technologies, improved varieties, new crop establishment methods,
animal and other technologies.

Extension

Through various communication methods, women should have equal opportunities
and access to new technologies. Field days and field demonstrations should include
women farmers. Training programs concerning improved technologies are given
jointly or separately to men and women farmers.

Women should be encouraged to formally organize themselves so that they can
directly receive agricultural services such as livestock and veterinary services, and
government subsidy schemes such as livestock dispersal, credit for inputs, and so on.

Documentation and communication of the process of integrating women's concerns
in FSR & D projects

Research results should be fed back to farmers, extension workers, planners, and
policymakers. While more attention is now being given to build gender-
disaggregated data base on the labor force in agriculture at the macro level, more
efforts are needed to collect a data base on the labor force participation and income
contributions of men and women in animal production.

Impact evaluation

After technologies are adapted to specific rice environments, it is important that the
impact of these technologies on the families and male and female farmers of
different categories of the population (farming, landless, low caste, tribal, etc.) in
the whole community be assessed.
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Specifically, the following should be evaluated:

• Differences in rate of adoption between men and women

• Impact of technologies on men and women in terms of productivity, labor,
income, nutrition, and workload

• Improvements in women's access to resources

• A greater role of women in household decisionmaking

• Formation or strengthening of womens' groups

• Evidence that womens' lives have been improved by generating and
transferring technologies that meet their specific needs

TOOLS OF GENDER ANALYSIS

The tools of gender analysis may differ according to the research objectives,
available research resources, level of education of respondents, and other factors.
Gender analysis ,"anbe done by various methods such as participatory rural
appraisal, rapid rural appraisal, informal interviews, key informant survey, and
structured interviews. Participant observation and field work are necessary to
understand why men and women farmers do what they do and how they execute
farm tasks. There is no best single method for collecting information from male and
female farmers, and one may combine informal and formal methods. What is most
important is that the information gathered will lead to development and transfer of
technologies that are relevant to farmers' needs and will achieve the goal of FSR/E.

There are many simple and quick techniques for collecting information
during the initial site description and problem diagnosis stage with strong farmer
participation (Chambers 1992). They are the following:

• participatory transects

• mapping (resource, social, hydrology, mobility)

• diagnostic surveys

• seasonality diagrams (crop calendar; labor use of men and women in crop
and animal activities; off-farm, domestic activities; food, fodder, fuel
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availability; occurrence of human and animal diseases; social and religious
events; migration of men and women; cash flows of men and women)

• wealth ranking

• time lines

• memory banking

• preference ranking matrices (men and women's perceptions of varieties,
animal breed, fish species, trees species; "wish" variety)

• changing trends (changes in men and women's workload due to
technologies, male migration, environmental degradation; changes in
human and animal population, land use, shifts from staple to commercial
crops)

Informal interviews can also be supplemented by structured and focused
interviews using a larger sample of the population which can be stratified into
different categories. While most of abovementioned data collection methods have
been used in initial site description and problem diagnosis, researchers normally do
not collect information about female farmers.

CASE STUDIES SHOWING GENDER ANALYSIS AS A USEFUL
ANALYTICAL TOOL IN EXPLICITLY ADDRESSING WOMEN'S

TECHNOLOGY NEEDS IN CROP-ANIMAL RESEARCH

The objectives of these case studies were as follows:

a) to identify gender roles in crop-animal production, and

b) to test and evaluate technologies which can increase women's labor

productivity and income.

These case studies were conducted in key rainfed farming systems sites in
Thailand, Indonesia, Philippines, Bangladesh, Nepal, and India under the WIRFS
project and ARFSN led by IRRI. Majority of these projects started with cropping
systems research and gradually evolved into crop-animal research. However, crop-
animal research focused more on technologies for large animals and not on small
animals, except in Batumarta. In collaboration with the WIRFS project, female
social scientists from agricultural universities were included in the team and gender
analysis was conducted. The case studies below discuss how gender analysis made a
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difference in the research orientation, women's time and income and in the
problems encountered during the testing phase. They also showed different
strategies in providing women access to improved poultry breed.

Improving the management of native chickens

Phattalung, Hat Yai, Thailand. At the earlier stages of the unit in Phattalung, Hat
Yai, Thailand, on-farm research included experiments on crops (rice and peanut)
only. A social scientist from Prince of Songkla University later joined the team and
conducted socioeconomic survey in two villages. The study showed that 80% of the
households raised poultry. Gender analysis revealed that the women who were
mainly responsible for poultry raising were faced with several constraints. The
problems they identified were diseases and inferior breed of chicken. Women
expressed their desire to improve native chicken raising to improve the nutrition
and income of their families. However, they wanted technologies which would not
further increase their workload. Twelve female cooperators were selected based on
their interest and economic need. Materials for housing and feeds were given to 40
native chickens. The FSR team introduced a native breed called Colon rather than a
hybrid. Colon is one of the best local breeds and enjoys a high market demand. A 2-
d training on improving native chicken raising was first given to 30 men and women.
On the first day, lectures on management were given, and on the following day,
farmers were taken to three semi-commercial farms to motivate them to participate
in this venture. Out of these participants, 12volunteers (six from each village) were
included as cooperators in the experiment on improved native poultry production.
Mter the initial batch, profits per household ranged from 764 to 1028baht. Because
of the demonstrated potential of poultry raising in increasing income, husbands
participated in feeding and care of the chickens although previously, they only
helped in building the chicken pens. Chicken production was also integrated in the
farming systems. The farmers collected chicken manure as fertilizer for vegetables,
fruit trees, and rice paddies. This activity did not compete with the women's
household responsibilities as they spent only 15min/d in the morning and in the
evening tending the chickens. Poultry raising also increased the family consumption
of eggs. Approximately 10-40 eggs were consumed/family per mo. Aside from the
increase in income and improved nutrition, the women were empowered, gaining
more self worth and respect from their husbands (Taneerananon et aI1992).

Batumarta, Indonesia. During the earlier stages of the project, crop-animal
research included on-farm experiments on large animals, goats, and poultry. Pelung
chicken, an endangered breed of native chicken, showed good performance under
semi-intensive management system at the research station. It showed potential for
improvement. Gender analysis revealed that each household had an average of 17
native chickens and 3 goats, which were mostly managed by a few women. Gender
analysis showed that women raised chickens thru scavenging conditions and were
faced with the problem of high chicken mortality. Thus, to improve the production
of native chickens, the FSR team tested the performance of Pelung chicken under
farmers' conditions. The project provided 30 cooperators with native chickens
consisting of 10 hens and 1 cockerel each; 4 cooperators with 10Pelung hens and 1
Pelung cockerel each; and 4 cooperators with 1 Pelung male each to be crossed with
the native chickens. The day-old chicks were separated from their mothers and
raised for 6 wk in an artificial brooder box equipped with a kerosene lamp
temperature regulator. During the first wk, the chicks were fed with a commercial

513



feed (starter) and the following 5 wk with ground maize + rice bran at a ratio of 2:1.
A vaccination program against New Castle disease (NCD) was adopted by the
project. A scheme was developed that for each hen received, the cooperators must
return one hen after 1 yr and this must be given to new cooperators under the same
system. Mter 18 mo, 80% of cooperators were able to return the birds, showing that
the native chickens performed well. The population increased by 331% for native
chicken, 241% for the bred chicken, and 430% for the Pelung chicken. Ten to 23%
of the total egg production was consumed by the families. Egg production was
similarly encouraging. The income of the family increased due to the introduced
interventions in egg and poultry production. Six groups of female farmers
organized and integrated with the existing male farmer group. Various training and
demonstrations were given to these groups. Some of the problems in chicken raising
which women encountered were a) chicken pox disease that attack chicks;
b) predators like rats, and c) difficulty of getting the New Castle vaccine
(Supriadi 1991).

Sreepur, Bangladesh. In Bangladesh, backyard poultry raising is quite
common. Based on the poultry studies in Bangladesh Agricultural University,
Starcross (hybrid layer) Australop, Fiomey, and cross-bred chickens can perform
well under scavenging cum supplementary feeding. For raising poultry under
scavenging conditions, more than 5 birds per house should be maintained. If
supplementary ration is supplied, 10 or more birds can be profitably raised in each
household (Ahmed et aI1990). In this project, improved breed of poultry (Star
Cross Brown) was introduced to 9 selected women from small, marginal, and
landless families to raise for egg production with confined housing and supplied feed
ration. Each family was given 9 hybrid hens. Mter 8 mo, the average gross income
from the sale of eggs was 1400 taka (1 US$ = 35 taka) per household. Female
cooperators were encouraged to put their earnings in a savings account. All
cooperators were able to obtain higher incomes from improved poultry production.
However, it was observed that the maintenance costs were high and that improved
breeds could not be raised under scavenging conditions. Mter the 18mo, the
average egg production/bird per mo ranged from 15-23per family. However, this
production gradually declined. This challenged the poultry husbandry experts of the
FSR research team to give greater attention to backyard poultry production.
Experiments are now being continued to compare production of improved and
native breeds under different management conditions (Choudhury et a11991,
Ahmed 1993).

Matalom, Leyte, Philippines. In an upland farming systems research site in
Matalom, Leyte, Philippines, socioeconomic studies showed that 96% of the
households raised chickens, 92% raised pigs, 85% raised carabaos, and 38% raised
goats. The crops grown in the area are upland rice, maize, sweet potato, peanut, and
coconut. Gender analysis showed that the chickens raised by female farmers were
the native type or nondescript mongrels of low performance. They identified as their
main problems in native chicken production the small body size, slow growth rate,
and mortality due to incidence of disease. Thus, an experiment was initiated
involving upgrading of the native chickens.

The Department of Animal Science and Veterinary Medicine of the Visayas
State College of Agriculture supplied large graded cockerels to female farm
cooperators. The cockerels were F1offsprings of native chickens crossed either with
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New Hampshire or White Cornish breed. Seventeen cockerels consisting of 7 New
Hamsphire and 9 White Cornish upgrades were acquired. When they were acquired,
the cockerels were about 5 mo old. The FSR team which included a poultry
husbandry expert provided training on the care and management of exotic and
upgraded large chickens in the village so the cooperators can look after their young
children during training. The team and female cooJ?erators held meetings to decide
a scheme for distributing the upgraded breed of ChICks.It was agreed that each
cooperator would give back 2 male breedable offsprings to the project for the other
female cooperators. All the chickens of the cooperators were vaccinated against
NCD. Sixteen farmer researchers were involved in this study; 9 for the White
Cornish and 7 for the New Hampshire grade. The cockerels were initially confined
and fed with a variety of feeds such as scramble (pullet developer pellets), maize
grains, maize bran, maize grits, rice bran, rice grains, milled rice, rice middlings,
cooked maize grits, cooked sweet potato, extracted coconut meat, and other VItamin
supplements (Alcober et aI1992).

Amphoe Prao, Chiang Mai, Thailand. Rice is the dominant crop in Chiang
Mai, Thailand. Farmers grow soybean, mungbean, and other crops for household
consumption. Cropping systems research included experiments on cropping systems
and component technology trials of rice and soybean and none on animal
production. Before WIRFS, no social scientist had been included in the team. An
economist from Chiang Mai University, in collaboration with the FSR team from
Chiang Mai Farming Systems Development Unit, conducted gender analysis in
Amphoe Phrao. The study revealed the importance of poultry raising in the village.
Each household raised about 30 native chickens under scavenging conditions.
Women who were mainly responsible for the chickens disclosed their problems of
low productivitY and high mortality rate due to diseases. They wanted to improve
their chicken production so that they could have income from the sale of meat and
eggs (Shinawatra et aI1990). After several meetings, the FSR team and farmers
agreed to conduct an experiment to upgrade the local chickens. The technologies
included improved breeds, improved feeds, housing (confined), vaccination,
artificial incubation, tendering, and marketing. An improved breed of poultry, a
crossbred between native males and Rhode Island Red females, was introduced to
seven households in 1989. This breed was selected because of its greater egg
productiveness compared with the native breed and has good qualitie~ inherent in
the native chickens (i.e., meat quality and adaptability to local conditions). Ten
households participated in the experiment by raising layers while 7 participated by
raising broilers. Rice bran, rice hulls, and other crop residues were supplemented
with feed concentrates. During the testing phase, problems were encountered in
hatching the chicks using artificial brooders as electricity was erratic. This led to
several experimentations of brooding the chicks. Female cooperators were trained
on the new methods of raising chickens and about 62-127 eggs were produced per
month. Households with improved poultry management enjoyed 12-15% of their
cash income from sale of chickens and eggs and became less dependent on crops
and wage income. Husbands who were not interested in poultry raising before began
to share in the workload as they realized the income potential from the new
methods of raising poultry. They enjoyed some surplus of around 3,000 baht
(1 US$ = 25 baht) (Shinawatra et aI1990).
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Improved swine production

Malanay, Pangasinan and Trece l\1anires,Cavite, Philippines. Backyard swine
production is an important source of cash of many families in the rice-based farming
communities in Pangasinan, Philippines. In Trece Martires, 37% raised cattle and
poultry; 29%, cattle only, and 13%, poultry only. Eleven percent combined cattle,
swine, and poultry. A major reservation to swine rearing voiced by women was the
scarcity and high cost of commercial feeds. Also, many households had cash
problems which made it difficult for them to 'purchase feeds when they needed
them. Thus, the research team (animal nutritIOnists from the Institute of Animal
Science of the University of the Philippines Los Banos, Laguna) conducted station
and on-farm experiments to develop a feed ration for swine comparable in
nutritional value commercial preparations, but formulated using ingredients from
available crop byproducts at the sites. The objectives were a) to test the efficiency of
cowpea and cassava as major ingredients in a grower jfinisher ration for swine, b) to
increase farm income and minimize cash outlays for animal feed by utilizing farm
products, c) to promote integration and participation of rural women and children in
crop-animal systems particularly during slack crop production periods. One specific
objective was to promote planting of cowpea as a secondary crop in lowland and
upland farming systems to improve human and animal nutrition. The animal
nutritionist formulated a ration using cassava and cowpea which approximated the
quality of commercial feed for growing and fattening pigs. Cassava was grown in
Cavite while cowpea was grown after rice in Pangasinan. Both crops were widely
grown in the sites and in neighboring areas. Cowpea was selected as the primary
source of crude protein because it was incorporated into the new patterns proposed
for both rainfed sites. The cowpea - cassava and swine integration was estimated to
reduce the cost of pig production by 35%. The scheme calls for fattening a 2-mo-old
weanling for 4 mo until it is about 80-90 kg. The experimental ration consisted of
cassava meal, 40%; cracked cowpea, 28.6%; broiler mash, 22.0%; local fish meal,
8.0%; coconut oil, 0.7%; salt, 0.4%; and limestone, 0.3%.

Six farm families from each site were chosen as cooperators. Three
cooperators maintained control animals fed with commercial mash plus
miscellaneous feedstuff such as rice bran, kitchen refuse, and swamp cabbage. The
remaining three cooperators used the experimental ration only. The principal
criteria in choosing cooperating households were the wife's experience in swine
rearing and her willingness to conform to instructions for implementing the feed
trials. To produce the cowpea, cassava or sweet potato, farmers were chosen based
on crop land availability to produce the two crops. Since 120 kg of root crop meal
were needed for each household feeding trial, the ~inimum area required for
cassava to produce 345 kg of fresh roots was 285 m . This output was based on a
conservative estimate yield of 12 tjha. During the 120-d fee<Jng period, 86 kg of
cowpea were required. If the expected yield is 1 tjha, 860 m is required to produce
the cowpea. A 15% lowiield allowance was inc2rporated for both crops. The
planted area was 990 m for cowpea and 330 m for cassava. It was also assumed
that the farmer would consume or would sell a portion of the crop at harvest so that
farmers who were willing to sow an area greater than the minimum required were
provided with a 2-mo weanling bought from stocks near the sites. The project
supplied the seeds, insecticides, and fertilizers needed to establish the cowpea and
the root crops. The project also purchased the required output from farmers at the
prevailing farmgate price. The project also assisted farmers in chipping and drying
their root crops with the IRRI-designed chipping implement and dryer from UPLB.
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The results of the experiments indicate that with variable costs of weanlings and
variable selling prices of cassava and cowpea, the net advantage of the cowpea-
cassava ration was $22 over the commercial feeds per animal. The limitations of this
study were a) inability of the cooperators to comply with the requirements of the
experiment as some cooperators fed the ration to other pigs not included in the
experiment, b) inability of some cooperators to keep a record of feeds given to
animals, and c) selling of animals before rice harvest thus fetching a lower price)
(Ebron 1989). -

Increasing animal fodder

Sta. Barbara, Pangasinan, Philippines. Gender analysis in this village revealed that
women were also involved in taking care of large animals, particularly in collecting
fodder. Female members and children substituted for men during the dry season
when the men left the villages in search of work. The shortage of quality fodder was
acute during the summer months when preserved rice straw was the main source of
feed. Hence, several studies were conducted to test the food-forage crop production
system. The experiments showed that Desmanthus virgatus was one of the promising
species of forages that could be intercropped with food crops. The others were
siratro, stylo, clitoria, and sunn hemp. In this rainfed rice village, forages like siratro
desmanthus, and Setaria splendida were grown on rice bunds due to the scarcity of '
grazing lands and lands for forage grasses. In these experiments, women assisted
their husbands in planting the seed materials on the bunds. Results of the study
showed that desmanthus gave the highest forage yield of 241 g dry matter Iml cut.
This is equivalent to 1.37 t dry matter Iyr, assuming 7% of the area was occupied by
bunds. Setaria splendida gave the highest fresh herbage of 913 glm per cut but when
converted into dry matter basis, it was practically the same as that of Napier and
Clitoria tematea because of the low dry matter analysis (Tengco et al 1990). This
improved the quality of feed supply for livestock in the village (Tengco and
CarangaI1990).

Salatiga, Indonesia. In the upland areas of Salatiga, animals particularly cattle
and goats and poultry are important resources. However, during the dry season,
there is a shortage of animal feeds. Women spend 2-4 h a day collecting grasses and
weeds from other fields. To address this problem, the FSR team advis~d farmers to
grow Setaria and Brachiaria or other creeping grasses on the sides of the terraces.
These forage grasses stabilize soil erosion while providing forages for the animal at
the same time. Results of the experiment showed that 1 hectare of the system can
provide forages for 10 head of sheep during the dry season and for 20 head during
the rainy season (Prawiradiputra 1990). Besides planting forages and fodder crops
as intercrop with food crops, upland farmers were also advise to plant fodder crops
in their backyard. The following legume fodder crops (Sesbania grandiflora, Albizia
falcataria, Leucaena, Gliricidia, and nonlegume fodder crops [banana and Artocarpus
integra]) were planted widely on farmers' backyards at Citanduy watershed
(Prawirdiputra 1989).

Chitwan, Nepal. In Chitwan, Nepal, women spent more time (3.8 hid) than
men (2.2 hid) in collecting fodder during the winter season. The greater the scarcity
of animal fodder, the longer the time spent by women to collect. Thus, different
species of multipurpose trees (MPTS) were i~troduced by the FSR team. Women
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were involved in establishing nurseries of newly introduced species for fuelwood and
animal fodder. The ecological niches for MPTS could be the homestead areas,
uplands, and rice bunds. As the farmers were raising cattle and buffalo in Mohana
vIllage, they were establishing trials on Atrocarpus sp., Bahunia variegata, Dalbergia
sissoo, and Leucaena leucocephala. In contrast, Baghmara farmers gave priority to
trials on Melia azederaca and Leucaena as they were raising goats only.Melia
azederaca was much liked by goats (Timsina et al 1989).

CONCLUSIONS

Small-scale animal production is an important component of rice-based farming
systems in Asia and in which rural women constitute an important labor force. In
small animal production, they provide most of the labor in collecting animal fodder
and taking care of small animals and poultry. However, in the past, their economic
contributions to the household, farm, off-farm, and nonfarm activities had been
undervalued and ignored. Gender analysis is a useful analytical tool that ensures
that women's roles and technology needs in crop-animal production are addressed
within the FSR framework. Gender analysis also target technologies that can give
the greatest benefits to technology users. The case studies demonstrated that
working with female farmers encouraged animal husbandry experts to modify
technologies developed at the research stations and to develop new technologies
that were overlooked before. While on-farm experiments showed that small-scale
technologies in small animal production showed potential for increasing productivity
and income, much work remains to be done in reducing the productivity gap
between the research station and farmers' environments. More efforts should be
done in testing technologies in collaboration with social scientists and with both
male and female farmers who are the ultimate users and beneficiaries of crop-
animal research.
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