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Foreword 

Women play a pivotal role in agriculture as agricultural labour, as farmers, 

co-farmers, family labour and as managers of farms and agri-entrepreneurs. Their 

involvement in different operations of major crops-land preparation, seedling 

production, sowing, applying manure, fertilizer and pesticide, weeding, 

transplanting, threshing, winnowing and harvesting; in livestock production, fish 

processing etc. have been widely recognized. Despite being the  backbone of 

agricultural economy in developing regions,  they remain relatively, unattended 

group. Less access to education and technology, a host of other socio-economic 

factors have had an adverse impact on the lives of women farmers and they have 

often not been able to take advantage of opportunities from new technologies which 

are suitable to them. To address this issues the ICAR-Central Institute for Women 

in Agriculture has been working on different thematic areas, an important area 

being improving work efficiency and reducing drudgery of farm women.   

Technology development, testing and refinement is an important area of 

research that has hitherto focussed only on technology development. Of late it has 

been realized that the needs of men and women with respect to technologies differ 

because of the differences in preference, priorities and working environment. 

Though women are involved in all the agricultural activities but have been using 

traditional methods/ tools. Still the women workers do not use machines as mostly 

theses have been developed male anthropometry in mind. As a result these 

equipment are not suitable for women as the ergonomical characteristics (aerobic 

capacity, strength, anthropometry, physiological workload, work preference, 

wearing of loose clothes/dupatta and safety issues)  of farm women differ from that 

of  men. Therefore capacity building of all the stakeholders is required through 

sensitization programmes for the development functionaries, research scientists 

and KVKs scientists who are directly or indirectly associated with farm women 

empowerment. In this context, ICAR-CIWA has a larger role to play in the NARS for 



promoting occupational safety and drudgery reduction and enhancing their work 

efficiency& productivity among farm women. 

The ICAR- Sponsored Course on ‘Promoting occupational safety and 

drudgery reduction among farm women’  is an attempt  made by ICAR-CIWA to 

sensitize participants from various ICAR Institutes, SAUs and KVKs on role of 

women in agriculture, drudgery and health hazards faced by them and sharing 

information on technologies and policies that should prove useful for the 

participants in terms of better planning and targeting of programmes for improving 

work efficiency and reducing drudgery of farm women. This compendium, prepared 

with the materials provided by resource persons, is a very comprehensive 

document that contains wide ranging information on areas such as ergonomics and 

drudgery reducing farm tools and equipment, gender research studies and 

extension strategies.  

I appreciate the efforts of resource persons in developing and sharing 

materials for the course, and compliment Dr. Jyoti Nayak, Course Director and Dr. 

Abha Singh and L. P. Sahoo, Course Coordinators and Ms. Gayatri Moharana and 

Dr. Shivaji Dadabhau Argade, Core Academic Staff for bringing out the 

compendium.  I hope the compendium will be immensely useful to the participants 

for effective planning of the activities related to dissemination and promotion of 

equipment among women and making farm women an empowered partner in 

agricultural development.  

 
Date: August, 2015                                                                         S. K. Srivastava 
Place: Bhubaneswar                                                                              Director 

 

   



Preface 

Farm women play a major role in shaping agricultural economy of the country. 

The women workforce contributes 42% of the total rural workers of the nation. They 

perform various activities households as well as in agriculture and allied sectors, 

which are drudgery prone and responsible for health hazards at their workplaces. 

Many of these operations performed by women involve lot of physical strain which 

create serious health problems and hazards. But till date they are not able to 

recognize these problems as serious problems which may disturb their daily life. 

Besides, women in average have smaller stature and less physical strength. Their 

vital capacity is 11% lesser and haemoglobin is approximately 20% less as 

compared to men. They also have low heat tolerance and greater cold tolerance 

while considering the working environment. These are some variables which are 

responsible for inducing drudgery among the women in agriculture and allied 

sectors. Drudgery is generally conceived as physical and mental strain, agony, 

fatigue, monotony and hardship experienced by human being. The plight of women 

in this regard is alarming as they are constrained by illiteracy, poor health, 

unemployment and low technical know-how. The technologies are primarily 

developed keeping men workers in consideration and many of the developed 

equipments/technologies are not suitable to farm women as such, because their 

ergonomical characteristics are different from men. Therefore keeping this in view 

this capacity building programmes has been planned to solve the problems of farm 

women by empowering stakeholders at various levels. 

The Short Course entitled “Promoting occupational safety and drudgery 

reduction among farm women” is being organized at ICAR-CIWA, Bhubaneswar to 

share knowledge in different issues related to occupational health hazard, safety 

and drudgery reduction of farm women. All the experts and resource persons 

immensely contributed their knowledge and experiences to the success of this 

course. This information bank will contribute to develop women friendly 



technologies and policies in order to increase work efficiency, productivity and 

reduce drudgery of farm women.  

The support of Indian Council of Agricultural Research is duly acknowledged 

for sanctioning the Short Course. I am very grateful to the Dr. S. K. Srivastava, 

Director, ICAR-CIWA for his wholehearted support, guidance and encouragement 

throughout the course. The Short Course team members are highly indebted to all 

the experts and resource persons who shared their knowledge and experiences 

with the participants. The active participation of all the participants during the Short 

Course is greatly appreciated. I am also thankful to Course Coordinators and Core 

Academic Staff of Short Course for their constant support. All the scientific, 

technical, administrative and financial staff members of the institute are behind the 

success of the course. 
 

Date: August, 2015                                                                              Jyoti Nayak 
Place: Bhubaneswar                                                                          Course Director 
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Role of ICAR-CIWA in Gender Mainstreaming in Agriculture - An 
Overview 

Dr. S. K. Srivastava, Director,  
ICAR- Central Institute for Women in Agriculture, Bhubaneswar 

 
Introduction 

Agriculture needs manpower and if the manpower split into gender wise, 
amazing fact is that the women contribution is greater or equal to men. In rural areas 
women not only are home makers but also provide unskilled labour to farming and 
at same time bear the burden and drudgery of farm and home tasks. They are 
constrained by small and marginal holdings, less access to resources including 
information and other socio economic characteristics. Farm women tend to carry out 
different drudgery prone operations such as transplanting, weeding, grazing cattle 
and fetching fuel, fodder and water for the household and farm related task. They 
play major role in animal husbandry, horticulture, fishery and poultry which are 
their main source of income and it is noticed that they always involved in labor and 
tolerance intensive drudgery prone works. They have less access to facilities and 
benefits. Welfare facilities and services such as sanitary facilities, arrangements for 
drinking, eating and resting, and access to first aid, health care and transport are at 
times not regarded from a gender perspective. The majority of the farming activities, 
which are full of drudgery, have not been supported by the mechanical advantages 
of tool and appliances. Increasing the work efficiency by reducing the work load and 
simplifying the task are much needed areas of research.  

Agricultural development cannot take place without fullest consideration 
from family life, general education of women, improvement of home conditions, 
nutrition, housing, sanitation, personal health, clothing and cultural arts. Therefore, 
attention should be given to these areas and the researchers and policy makers 
should sensitize themselves for the development and well being of farm women. In 
rural India, the prosperity of the household depends on the prosperity of agriculture 
and allied occupation in any particular point of time vis-à-vis the role of women in 
innumerable activities connected with farming, dairying, sericulture etc. But the 
women hands are invisible even to this day, so it is not surprising that the 
agricultural extension activities are mainly a male oriented pursuit.   
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Establishment of the ICAR-CIWA 
Realizing that the research information and the technologies developed in the 

ICAR Institutes and State Agricultural Universities rarely incorporated the farm 
women perspectives and considering that there is  a gap in the technology available 
at the research stations and the technologies suitable for farm women, the Working 
Group on Agricultural Research and Education constituted by the Planning 
Commission for the formulation of the Eighth Five Year Plan (1992-97) 
recommended establishment of  National Research Centre for Women in Agriculture 
(NRCWA) to undertake research relevant to the needs of farm women in agriculture 
and home management. It also focuses on research for generation of jobs involving 
flexibility in time, duration and place of work for women. Accordingly, the ICAR 
established the NRCWA in the year 1996 at Bhubaneswar, Odisha and subsequently 
upgraded it as Directorate of Research on Women in Agriculture (DRWA) from the 
year 2008. A Sub-centre of ICAR-CIWA had functioned at CIAE Campus Bhopal 
up to 2010. After up-gradation to the level of Directorate, the operational and 
administrative control of All India Coordinated Research Project on Home Science 
is vested with it. This unique institution is expected to catalyze and facilitate R & D 
institutions to bring in farm women perspectives in their programmes and prepare 
women to take a lead role in technology development and dissemination. 

Dimensions of work 
ICAR-CIWA carries out research programmes in various dimensions related 

to women in agriculture. These activities are carried out through the in-house, inter-
institutional, network or collaborative and coordinated modes of research. The All 
India Coordinated Research Project (AICRP) on Home Science is operating at nine 
Agricultural Universities such as, AAU, Jorhat (Assam); PJTSAU, Hyderabad 
(Andhra Pradesh); CCSHAU, Hisar (Haryana); CSK HPKV, Palampur (Himachal 
Pradesh); GBPUAT, Pantnagar (Uttarakhand); MAU, Parbhani (Maharashtra); 
MPUAT, Udaipur (Rajasthan); PAU, Ludhiana (Punjab) and UAS, Dharwad 
(Karnataka) and UAS Bengaluru (Karnataka). The technical plan of the project 
during XI plan period focused on development of gender specific database and 
training modules for farm women, technology interventions for drudgery reduction 
in agriculture, nutritional security & health promotion of farm families, promotion  
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of vocational skills among adolescent girls, value addition to under utilised natural 
fiber resources and empowerment of rural women for livelihood security.  

The ICAR-CIWA activities were focused in following thrust areas: 

(i) Creating a repository of gender disaggregated data and documentation 
Gender disaggregated information in the field of agriculture and allied areas are 

scanty and scattered. Such information need to be collected, collated, synthesized 
and published in order to make it available to the users. 

(ii) Technology assessment & evaluation 
Research efforts in NARS rarely take into account the needs of women which 

very often differ from that of men. As a result, there is differential adoption of   
technologies between men and women. It ultimately affects the productivity of 
women and agricultural production. Therefore, ICAR-CIWA is identified relevant 
technologies in the fields of crop production, horticulture, animal husbandry, 
agricultural engineering and aquaculture and tested them in women perspective, and 
suggest refinement to make them women friendly. Technologies were assessed 
through on-farm participatory research involving women. 

(iii) Farming system approach  
In the wake of emerging problems related to sustainability, the focus has been 

shifted to farming system approach to produce agricultural commodities. Moreover, 
as farm women struggle to meet their diverse needs from different sources, they 
eventually spend a lot of time and energy in supporting their households. Therefore 
research on micro-level farming/agricultural systems has become urgent to develop 
sustainable livelihood options for women and their households.  

(iv) Drudgery assessment and reduction 
Farm women face a lot of drudgery while performing farming operations and 

household activities.  Even women suffer from different health problems, which 
adversely affect their working efficiency and family welfare. But, data on the extent 
to which women are affected in the working environment and the effect on their 
work output are limited. Hence, studies were commissioned on drudgery assessment 
and development of reducing tools and implements suitable drudgery.  
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(v) Gender sensitive extension  
Access of farm women to extension/information is very limited due to various 

reasons. One reason is lack of required degree of gender sensitivity of our extension 
system and lack gender focused extension approaches and models for dissemination. 
Extension modules on various subject matter areas like integrated farming system, 
post-harvest technology, integrated pest and nutrient management, poultry and fish 
farming, home garden and homestead farming were be prepared for rural women. 

(vi) Capacity building of R & D functionaries  
Scientists, both in research and extension systems, need orientation to appreciate 

the vital role of women in agriculture and the areas in which their efficiency of work 
could be enhanced either by technological intervention in agriculture and allied 
sectors on important problems or by improving their knowledge and skills for better 
job performance.  In the first instance the scientists of ICAR-CIWA need to be given 
required training in certain identified areas so that the centre can address 
researchable issues on priority. Based on the research outcomes, suitable training 
capsules are being developed according to the need of various stakeholders like, 
directors, scientists, policy makers, KVK & development functionaries and women 
leaders. 

(vii) Resource management  
Resources, both natural and household, provide an important base for 

livelihood of women and their families. The means of livelihood that women adopt 
depends on resource endowment of a particular region, their households and access 
to such resources.  The resources can be common property resources such as forest, 
water bodies, fallow lands etc. and household resources like cultivable lands, ponds, 
livestock and different assets. Lack of adequate resources at household level and 
poor management of existing resources have made poor in general and women in 
particular vulnerable to livelihood insecurity. More importantly there is need to 
improve the resource use efficiency on one hand, and make sustainable use of 
resources on the other. Hence, studies taken up related to women’s role in resource 
conservation and management; and S&T options to harness sustainable benefits 
assume immense significance. 

ICAR-CIWA has being working on refinement/ development of drudgery 
reducing tool for farm women under the research projects and AICRP on Home 
Science. These include tools and equipment for farming operations and household 
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management. Nineteen technologies were field validated in the operational villages 
such as seed bag, fertilizer trolley, manual seed drill, mat nursery, vegetable plucker, 
vegetable bag, water bag, face protector, dung collector, fodder chopper, fodder 
collector, ground nut stripper, groundnut decorticator (sitting & standing), groundnut 
stripping frame, long handle fork, maize sheller, mango harvester, potato picker and 
revolving stool. It was observed that among the technologies, mat nursery, revolving 
stool, groundnut decorticator was found above 70% adoption where as long handle 
fork, water bag, face protector, mango harvester, vegetable plucker, maize sheller, 
ground nut decorticator (sitting type) and fertilizer trolley found 50-70% adoption 
and dung collector, vegetable bag, groundnut stripper, potato picker and fodder 
collector found the adoption of 30-50%. Besides addressing drudgery issues the 
ICAR-CIWA also carries out of research on various disciplines in agriculture with 
emphasis on improving the food and nutritional security of the farm families. 

Conclusion 
Directorate of Research on Women in Agriculture is the only institution 

under Indian Council of Agricultural Research (ICAR) to address gender concerns 
in agriculture for achieving good performance of agriculture by enhancing the 
productivity of women engaged in agriculture. To address the issues of women in 
agriculture for farm mechanization and to reduce their drudgery with increased 
output researches are carried with  the aim to  frame strategies for reducing drudgery 
of  farm women to  fabricate and disseminate the available drudgery reducing farm 
tools and equipment to stake holders. In order to demonstrate the output and utilities 
of gender research, strong partnerships with ICAR institutions, KVKs, SAUs, 
Development agencies, NGOs and international organizations would be worked out 
in future. 
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Understanding Gender Perspective in Agricultural Research and 
Development 

Dr. H. K. Dash, Principal Scientist (Agril. Economics), 
ICAR- Central Institute for Women in Agriculture, Bhubaneswar 

I. Introduction 
Gender has, now-a-days, become an area of immense interest in agriculture 

and rural development. The term ‘gender’ was first used by Ann Oakley and others 
in 1970s to describe the characteristics of men and women which are socially 
determined in contrast to biological differences. Gender means the socially 
constructed differences in roles and responsibilities assigned to women and men in a 
given culture or location.  

The distinction between sex and gender is made to emphasize that everything 
women  and  men  do,  and  everything expected of them, with the exception of their 
sexually distinct functions(childbearing and breast feeding; impregnation) can 
change, and does change, over time and according to changing and varied social and 
cultural factors. As culture is dynamic and socio-economic conditions change over 
time, so also gender patterns. Thus gender is a dynamic concept (Williams, 1999). 

II. Women Vs Gender 
Many often wonder- Why ‘gender’? Why not ‘women’? In fact shifting of 

focus from women to gender reflects the changed approach of world community for 
addressing problems of women. The term ‘women in development’ (WID) was 
coined in the early 1970s by the Women’s Committee of the Washington DC, 
Chapter of the society for International development, a network of female 
development professionals. The term was adopted by the United States Agency for 
International Development (USAID), and gave rise to what is known as ‘Women in 
Development (WID)’ approach. The underlying rationale of WID approach is that 
women are an untapped resource who could contribute to economic development. 
Therefore, development outcomes would be better realized if women were fully 
incorporated into the development process. It focuses mainly on women in isolation, 
and advocates measures such as access to credit and employment for integrating 
women into development process. But WID approach by focusing on women in 
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isolation ignored the real problem, i.e. subordination of women to men, which is 
manifested in unequal gender relations.  

There emerged another school of thought, which, after recognizing such 
limitations of WID approach, drew attention to the concept of gender and 
propounded ‘Gender and Development’ (GAD) approach. This approach focuses on 
gender rather than women. In other words, it look not only at women as a category, 
but also at women in relation to men, and the way relations between men and 
women are socially constructed (Moser, 1999). 

To explain the term ‘gender’ further, it is a neutral term meaning either men or 
women or both in a particular context. For example, in men dominated society, 
gender issues would mean mostly the issues concerning women as it can be fairly 
assumed that men in general are better off socially as compared to the women.  
Similarly, in women dominated system, gender issues should focus on problems 
faced by men. Our goal is to improve the status of disadvantaged class and get rid of 
socially created and approved discriminations. Therefore, while discussing gender 
issues in particular context focus could either be on men or women or both. 
Obviously, reference has to be made to the relative gender position in the society or 
system or domain in question in order to assess and appreciate the situation from 
gender perspective. 
III. Gender- Some connotations 

The word ‘gender’ carries different connotations. First, it is a concept that 
describes the socially constructed roles played by men and women. This concept has 
given rise to several other concepts and terminologies that are of socio-economic 
relevance. Importantly, these concepts are having significance for planning research, 
development and policy interventions.  

Second, gender is an important subject of Research & Development. During 
past years, there has been a spurt in gender related activities in areas like research, 
development and documentation. This has contributed to a wealth of literature, 
including volumes of gender disaggregated data, tools for analysis and framework 
for planning and implementation of research and development activities with gender 
perspective. After all, as a subject it has not only found space within many other 
disciplines, but also has given rise to new universe of study encompassing different 
disciplines. For example, within disciplines like agriculture, horticulture, fishery, 
livestock production and management, the subject of gender is gradually taking 
shape and gaining importance.  Similarly gender as a subject can also encompass 
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other disciplines into its fold for a comprehensive understanding of the situation. 
However, till today the subject has remained largely unexplored and is still evolving.  

As a subject it has the blend of sweetness and sourness. Sweetness; because it 
is an interesting as well as exciting subject for many, particularly those in the field 
of social science. But it may be somewhat sour and confusing for many particularly 
those are from commodity research background. At the same time, it is a 
challenging area especially when we are looking at gender in the context of 
technology generation and refinement for creating gender friendly technologies. 
Notwithstanding the challenges in applying the idea, it has become one of most 
sought-after subjects in research and development. 

Third, gender is a factor in R &D process. It is a factor because men and 
women are primary stakeholders in development process. It is the quantity and 
quality of their labour and human resource that determine the outcome of 
development process. It is precisely in this context that researchers have tried to 
investigate if ‘gender’ (man or woman) as a factor has any influence on output or 
outcome. In this case we treat gender as a variable in nominal scale that takes values 
either 0 (say for man) or 1 (for woman) for doing the analysis. Lessons from such 
exercises may imply how the presence of men or women affects the outcome of 
interventions and what are the specific attributes that might have resulted in 
differential output or outcomes. 
IV. Gender and Agricultural R &D 

In past many of the developments in gender related knowledge were 
sociological in nature. Of late, gender concepts have found increasing attention and 
application in applied areas such as agriculture, livestock, fishery, rural development 
and livelihood security etc. There are two ways that we can look at gender in the 
context of agriculture R & D. First, effects of R & D process on gender and second, 
gender role in R & D process. 

A. How R & D process affects men and women?  
This is an important approach to study relationship between gender and R&D 

processes. A very common area of research in this context is gender impact analysis 
of agricultural research and development. For example, how the structural, 
technological and institutional changes have affected men and women from different 
background in different situations in matters like sharing of benefits, work burden, 
changes in gender role, access to resources etc. and reasons thereof. How the much 
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talked triple role of women i.e. reproductive, productive and community roles have 
been affected by the developments. Such studies are quite useful as the findings can 
be used in revision of the programmes and policies to create wider and equitable 
gender impact. 
B. How gender affects agricultural R & D process? 

The focus here is on gender as a factor in R&D process. This approach to 
study the relationship between gender and R & D considers both similarities and 
differences between men and women. Similarities, because both men and women 
are important stakeholders in R&D process, and differences, because men and 
women have different roles to play and needs to address. At the same time they have 
attributes that can differentially influence R&D process. The objective is to see how 
men and women do participate in R & D process and influence the outcomes. How 
they differ in their perception about R & D processes and in managing the situation. 
In other words, we have to characterize the situations to explain the level and 
diversity of gender participation. What should we do to make men and women more 
effective?  

In this approach we can focus on case studies, evaluation studies like 
performance of men and women managed systems and enterprises. Some useful 
theme areas could also be gender role, participation and contribution in agriculture 
and allied sectors, and their dynamics under varying situations to understand gender 
implications in research and development. Outputs from such studies would be 
useful to design interventions for strengthening gender role in agricultural 
development and develop gender based R&D models. 
V. Gender perspective in development 

In development context, there are two critical issues that a development 
manager should worry about; smooth implementation of programme as per plan, and 
attainment of envisaged objectives leading to desired outcomes. Adding   gender 
perspective to an intervention would, therefore, mean looking at these two different 
aspects through gender lens. First, what is gender role in implementation of 
interventions? Is there any scope for strengthening gender role in carrying out the 
intervention? Secondly, how would the development intervention affect men and 
women? Would there be gender equity in sharing of benefits of intervention, or 
would there be differential incidence of adverse consequences on gender?   

Even though the two aspects appear completely different, at certain level, one 
reinforces the other. For example, adding gender perspective in management of 
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intervention may lead to better outcomes in terms of gender equity in sharing of 
benefits. Similarly, equitable gender impact may motivate men and women to 
participate in development process.  

In recent years there has been a greater emphasis on people’s participation in 
planning and implementation of development interventions. Since the impact of 
these interventions ultimately reflects upon the living conditions of people, 
following the same traditional approach of project planning and implementation 
without understanding gender implications thereof may exclude women from benefit 
sharing process. In situations, it may even make women worse off in normal course 
of development. Therefore, a development manager should be careful not to lose 
sight of gender perspective before implementation of the intervention in order to 
reap additional dividends in terms of enhanced output, and gender equity. 

Government policies are important instruments to influence the development 
process. In fact policies are aimed at creating a favorable environment for 
accelerated development. For creating wider and equitable impact, policies should 
contain adequate provisions to encourage women’s participation. In other words, 
policies should be gender sensitive.    

Incorporating gender perspective in development necessitates two 
simultaneous activities; (a) making development institutions gender sensitive, (b) 
enabling development managers and planners understand and apply gender 
perspective in respective areas. 
To make the organizations gender sensitive, there is a need for re-orientation on 
following lines. 

 Adding gender dimension in development approach  
 Making an explicit mention of gender in mandates, objectives and policy 

documents of departments 
 Recognizing women as a stakeholder in organization’s programmes  
 Providing for opportunities to encourage women’s participation  
Besides the above, there is also an urgency to introduce reforms both in 

structure and functioning of the organizations to impart gender sensitivity. No doubt, 
we have, in India, a host of central sponsored women specific programmes being 
implemented by agriculture departments of state   government. However, review of 
policy documents, thrust areas and mandates of agriculture departments of state 
governments suggests that very few states have made explicit mention of gender.  



  Promoting occupational safety and drudgery reduction among farm women 

 August 1-10, 2015                                                                                                                                                                  11 

 

The second part, i.e. enabling development managers understand gender 
perspective, involves orientation and capacity building on gender. In other words, 
they should not only be gender sensitized, but also fairy educated on the subject.    
VI. Gender in the context of research 

There are two points that are worth mentioning in the context of research.1) Is 
there any need to incorporate gender perspective in research; If so, how? 2) Does 
gender as a factor influence the research output?” 
Technology development 

It is generally argued that the process of technological development in 
agriculture has largely bypassed the needs of women. As a result, many of the 
technologies developed so far are said to have failed the test of gender suitability as 
evidenced from very low level of adoption by women and gender inequity in sharing 
of benefits of such technologies.  This suggests that technologies, in order to create 
desirable impact on agriculture and rural households, must also be accepted and 
adopted by women, who constitute a significant part of workforce in agriculture. 
The level of acceptability and adoption of a technology would be high if natural 
demand of that technology is high. When we talk of natural demand of a technology, 
it means the technology must have the characteristics to meet different gender needs 
in the said context. This is only possible if a researcher adds gender perspective into 
the technology development process considering relevant gender needs.   Therefore, 
incorporating gender perspective in technology development process is an essential 
condition, if not a sufficient condition, to develop gender friendly technologies for 
meeting gender needs and preferences that would ultimately push up the adoption 
level.   

With increasing complexities of socio-economic environment, social science 
research has now-a- days assumed greater significance. Moreover, poor adoption of 
agro-technologies among clientele and not-so-encouraging performance of 
technologies in the field have led us to realize the importance of socio-economic 
inputs not only in technology development and refinement process but also in 
planning and implementation of technology transfer programmes. Policy research is 
another area that have gained significance at a time when there is need for gender 
sensitive polices for mainstreaming gender concerns in agriculture and creating 
equitable gender impact.  
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Why Gender for a researcher?  
There seems to be an initial reluctance on part of researchers in general to 

accept the concept of gender. Also, they do not find the concept comfortable to work 
with. It is but natural for them to ask, ‘why to add gender perspective in research’?  

As we know, all researchers invariably look for certain output from their 
research. But all may not be fully convinced as to how the output would be useful. 
Except in case of basic researches, outputs from all other types of researches have 
implications for development, and could be used for designing, planning and 
implementation of programmes. Outputs could be new information and knowledge, 
technology, methodology and even policy recommendations. Therefore, every 
scientist should see that the outputs from her/his research should be relevant, 
acceptable to, and used by the stakeholders. 

The very objective of adding gender perspective in our research is ‘to add 
value to our research output so that research output becomes contextually more 
relevant and appropriate, and there is enhanced scope for application and 
acceptability of research findings’.  

As men and women are equal partners in development process and have equal 
stakes in the use of technology, there is a need for adding gender perspective in our 
research to obtain gender friendly technologies. Research with gender perspective 
would also generate information of value and new knowledge that can be used in 
planning gender based research programmes. To realize this, there has to be a 
change in the mindset and actions of researchers. In other words, the scientists 
should be gender sensitive, and responsive enough to discuss, debate, understand 
and incorporate gender in their own field of work.  
Summing up 

Understanding and applying gender perspective in agricultural R & D is very 
important in the present context of social, cultural, technological and economic 
changes that we are facing. Such a paradigm shift is needed to obtain crucial gender 
related information and knowledge based on which measures for mainstreaming 
gender concerns in agriculture can be initiated.  
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Gender Concepts and Tools for Analysis 

Dr. Sabita Mishra, Principal Scientist (AE), 
ICAR- Central Institute for Women in Agriculture, Bhubaneswar, Odisha. 

Gender Concepts 
i.Sex: Means the biological differences between women and men, which are 

universal, obvious and generally permanent.  
II.Gender: Gender refers to the socially constructed differences in roles and 

responsibilities assigned to women and men in a given culture or location and 
the societal structures that support them. 

iii.Gender roles: The role refers to the activities performed by men and women in 
different situations and in different times and within the different cultures, 
classes, castes, ethnic groups etc. The roles of men and women are shaped by 
various forces such as social, cultural, economic, environmental, religious and 
political.  

iv.Triple roles: These roles are (tasks and responsibilities) related to: production 
(producing money value), reproduction (the child bearing and rearing 
responsibilities), community management/ community politics (producing 
community goods and well beings). 

v.Gender analysis: It is a tool to better understand the realities of the women and 
men whose lives are impacted by planned development. These include gender 
issues with respect to social relations; activities; access and control over 
resources, services. etc. 

vi.Access to productive resource: Refers to right and opportunity of men and 
women to use the resources as per one’s need to carry out his/ her activities.  

vii.Control over productive resources: Refers to the rights and power of men and 
women to decide on the use and destination of the resources.  

viii.Practical gender needs: Practical gender needs are the needs women identify 
in their socially accepted roles. They are practical in nature and often are 
concerned with inadequacies in living conditions such as water provisions, 
health care and employment. 

ix.Strategic gender interests: Strategic gender needs are the needs women 
identify because of their subordinate position to men in their society. These vary 
according to particular context. They relate to gender divisions of labour, power 
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control and may include such issues as legal rights, domestic violence, equal 
wages etc. Meeting strategic needs helps women to achieve greater equality.  

x.Gender equality: Gender equality means that women and men enjoy the same 
status, have equal conditions for realizing their full human rights and potential 
to contribute to national, political, economic, social and cultural development, 
and to benefit from the results. Gender equality is therefore the equal valuing by 
society of both the similarities. 

xi.Gender equity: Gender equity is the process of being fair to women and men. 
It means to ensure fairness which leads to equality.  

xii.Gender blind: Gender blind is a person who does not recognize that gender is 
an essential determinant of life. 

xiii.Gender bias: Perception that both sex are not equal and do not have similar 
rights to resources.  

xiv.Gender discrimination: The systematic, unfavorable treatment of individuals 
on the basis of their gender, which denies them rights, opportunities or 
resources. 

xv.Gender sensitization: To sensitize men and women on needs and interests of 
gender. 

xvi.Gender issues: Problems faced by women in different sectors. 
xvii.Gender mainstreaming: It is a strategy for making women’s, as well as men’s 

concerns and experiences, an integral dimension of the design, implementation, 
monitoring and evaluation of policies and programmes in all political, economic 
and societal spheres so that women and men benefit equally and inequality is 
not perpetuated. The ultimate goal is to achieve gender equality. 

xviii.Gender concern: Needs and interest of women seeking attention from 
researchers and policy makers. 

xix.Gender lens: Seeing and analyzing things with a gender perspective. 
xx.Drudgery: Physical and mental strain, agony, fatigue, monotony and hardship 

experienced by human being as a result of tedious, menial or unpleasant work. 
xxi.Women In Development (WID): WID usually seeks to integrate women into 

development by making more resources available to women.  
xxii.Women And Development (WAD): WAD focuses on relationship between 

women and development process and examines the nature of integration. It is 
concerned with women’s productive role to improve women’s position. 
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xxiii.Gender planning: Gender planning is undertaken with the objectives of 
achieving gender equity, equality and empowerment through practical and 
strategic gender needs. 

Tools for Gender Analysis: 
Now, the researchers and policy makers have realized the importance of 

gender equality. Therefore, to bring equal status, gender analysis is a must to 
understand the gender issues, their roles, responsibilities, needs, etc. So, out of many 
available tools, SEAGA tool is very much appropriate for gender analysis in 
agriculture. Some of the SEAGA tools are as follows: 

SEAGA tools: SEAGA is a technique for gender analysis which has been developed 
by FAO. It stands for Socio-Economic And Gender Analysis and helps in 
participatory identification of priorities of women and men to bridge the gap between 
them. It helps the participants to better understand the ground realities of the women 
and men, to identify the gender issues with respect to activities, access to and control 
over resources, decision making, needs and problems and also to formulate projects 
for gender mainstreaming in research and extension. On the other hand, it is for 
analysis of the current situation and planning for the future. 

Broadly, all the tools are classified into three categories of gender analysis as: 
a) Development context toolkit: Here, the focus remains on current situation 

(What is) for learning economic, environment, social and institutional patterns 
that act as supports or constraints for development. 

b) Livelihood analysis: Here, the focus is on current situation (What is) for 
learning the flow of activities and resources for living. 

c) Stakeholders’ priorities: Here, the focus is on future (What should be) for 
planning development activities based on women’s and men’s priorities. 

A. Tools under Development Context: 
(i) Village Resource Map 
(ii) Transects  
(iii) Village social map 
(iv) Trend line 
(v) Venn Diagram  
(vi) Institutional profile 
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(i)  Village resource map: Helps for learning about the environmental, economic 
and social resources in the community. This map focuses on available resources 
like roads, buildings, houses, water bodies, agriculture land, grazing land, forest 
area, shops, health clinics, educational institutions, religious institutions, bus 
stop, etc. 

(ii) Transects: It gives more details about environmental, social and economic 
resources in a community and provides a cross sectional picture of an area 
through direct observation. Helps for learning about the community’s natural 
resource base, land forms, and land use, location and size of farms or 
homesteads, and location and availability of infrastructure and services and 
economic activities. 

(iii) Village social map: It gives a perceptional picture of resources existing in the 
community. It helps for learning about the community's population, local 
poverty indicators and number and location of households by type (ethnicity 
caste, female-headed, wealthy, poor, etc.). 

(iv) Trend line: It is a simple graph depicting change over time. It gives a picture of 
what is getting better and what is getting worse over time. It helps for learning 
about environmental trends (deforestation, water supply); economic trends 
(jobs, wages, costs of living), population trends (birthrates, out-migration, in-
migration), and other trends of importance to the community. 

(v) Venn diagram: Through this tool we can identify the potential conflicts 
between different socio-economic groups. It helps for learning about local 
groups and institutions and their linkages with outside organizations and 
agencies. 

(vi) Institutional profile: It helps for learning about the goals, achievements and 
needs of local groups and institutions. 

B. Tools under Livelihood Analysis: 

(i) Farming system diagram 
(ii) Benefits analysis flow chart  
(iii) Daily activity clock 
(iv) Seasonal calendar 
(v) Resource picture card 
(vi) Income and expenditure matrix  
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(i) Farming system diagram: It is a diagram to highlight the farming systems in 
family. It helps for learning about household members' on-farm (crop 
production), off-farm (fuel collection) and non-farm (marketing) activities and 
flow of resources to and from the home. It shows how livelihood depends upon 
various types of agro-eco-systems like forest, river, grazing land, etc which are 
in common use. 

(ii) Benefits analysis flow chart: Through this analysis, we may be able to 
understand what the ‘fruits’ are from people’s livelihood activities and who 
enjoys that. It also helps for learning about benefits use and distribution by 
gender. The bi-products are the result of any resource. Example, ‘tree’ as 
resource has  bi-products  like leaves, bark, fruits, seeds, fiber, fuel wood, 
fodder, etc, Here, who is the gender to enjoy these can be understood. 

(iii)Daily activity clock: It gives a total picture of activities performed by gender in 
a day and who does more and also who does less. Helps for learning about the 
division of labour and labour intensity by gender and socio-economic groups. It 
helps to identify the workloads and leisure time for the community people 
including men, women, rich, poor, young and old. The clear picture comes that 
who works for longest hours and who does little activities. 

(iv) Seasonal calendar: Helps for learning about the seasonality of women's and 
men's labour and seasonality of food and water availability and income and 
expenditure patterns and other seasonal issues important for the community. 
The calendars can be used to know the changes in income over the time and the 
work opportunity for the people at different periods of time. 

(v) Resource picture card: Helps to know the gender based resource use and 
control within the household. This exercise facilitates us to know who is likely 
to be looser and who is likely to be gainer because of a particular development 
activity. It gives idea about who has access over the household resources (land, 
livestock, trees) and who takes decisions for its use. 

(vi) Income and expenditures matrix: Helps to find out about sources of income, 
sources of expenditures and changes in expenditure at crisis. Analyzing their 
items of expenditure the priorities and limitations can be understood. It helps to 
understand the security or vulnerability of livelihood, meeting basic needs and 
saving if possible for rainy days. 
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C. Tools under Stakeholders’ priorities: 
(i) Pair wise ranking matrix 
(ii) Flow diagram 
(iii) Problem analysis chart 
(iv) Preliminary community action plan 
(v) Venn diagram of stakeholders 
(vi) Stakeholders conflict & partnership matrix 
(vii) Best bets action plans 

(i) Pair wise ranking matrix: Helps to know the most important problems in the 
community, the priority problems of women and men and of different socio-
economic groups. 

(ii) Flow diagram: This analysis helps to identify about the causes and effects of 
their problems and can be used for possible solutions. This identifies the major 
problem in the community and decides which problem to be solved by the 
community, which can be solved by the external source and which has no 
solution like natural disasters. 

(iii)Problem analysis chart: It is used for bringing together the priority problems 
of all the different groups in the community, to explore local coping strategies 
and to identify opportunities to address the problems. 

(iv) Preliminary community action plan: It is helpful for planning possible 
development activities, including resources needed insider and outsider groups 
to be involved and timing. 

(v) Venn diagram of stakeholders: Stakeholder is anyone who has interest in 
and is going to be affected in any developmental work. It helps us to know who 
is going to be affected by the proposed development plan. Gives a picture about 
the insider and outsider stakeholders for each action proposed in the 
Preliminary Community Action Plan. The extent of interest of a stakeholders is 
determined by the size of their stake in it. 

(vi) Stakeholders conflict and partnership matrix: This analysis helps for 
learning about conflicts of interests and common interests between 
stakeholders. 

(vii) Best bets action plans: Facilitates for finalization of action plans for 
development activities meeting priority needs as identified by women and men 
of each socio-economic group 
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Based on their communities, priorities and needs these tools for gender analysis can 
be used by the researchers with little modification. 

Techniques/Tools for Field Analysis 

Trend Line: A group of older men and women should be involved in discussion as 
they know more about the past events. Ask them about important changes in the 
community (may be better or worse) related to natural resources, populations and 
economic opportunities. 

Sl. No Years Events Intensity of events 
1. 1990   
2. 1995   
3. 2000   
4. 2005   
5. 2010   
6 2015   

Daily Activity Clock 
Time Women Men 

0 to 1 am   
1 to 2 am   
2 to 3 am   
3 to 4 am   
4 to 5 am   
5 to 6 am   
6 to 7 am   
7 to 8 am   
8 to 9 am   
9 to 10 am   
10 to 11 am   
11 to 12 noon   
12 to 1 pm   
1 to 2 pm   
2 to 3 pm   
3 to 4 pm   
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4 to 5 pm   
5 to 6 pm   
6 to 7 pm   
7 to 8 pm   
8 to 9 pm   
9 to10  pm   
10 to 11 pm   
11 to 12 pm   

Analysis of Access and Control Over Resources 

Resource 
Access Control 

Male 
alone 

Female 
alone 

Joint 
Male 
alone 

Female 
alone 

Joint 

Land 
(i) Family land 
(ii) Lease land 
Capital 
(i) Family income 
(ii) Credit from bank 
Water 
Seeds/seeding 
materials 
Labour (manual) 
Manures and fertilizers 
etc. 
Machines/equipments 
Farm produce 
Food 
Technologies 
Trainings 
Extension services 
Market information 
Farm profit 
Co-operatives societies 
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Pair Wise Ranking Matrix: Organize two separate focus groups: one of women 
one of men with a mix of socio-economic groups. Ask the participants to list 6 
problems important to them. Write the list of 6 problems on both the vertical & 
horizontal axis of the paper. Also write the problem in separate six cards, show the 
participants a pair of problem cards asking them the more important. One with 
reasons of choice. Record their choice on the prepared matrix. 
Example 

 
Problems 

Cost 
of 

Inputs 

Insect 
pest 

Technical 
knowledge

Climate Irrigation Land 

Cost of 
Inputs 

 Cost 
of 

Inputs 

Cost of 
inputs 

Cost of 
inputs 

Irrigation 
Cost of 
inputs 

Insect pest 
  

 
Insect pest Climate Irrigation Insect pest 

Technical 
knowledge 

 
  Climate Irrigation 

Technical 
knowledge 

Climate 
    

 
Irrigation Climate 

Irrigation 
   

 
 
 

Irrigation 

Land 
   

  
 
 

 

Problems 
Number of Times 

Preferred 
Rank 

Cost of inputs 4 2 
Insect Pests 2 4 
Technical knowledge 1 5 
Climate 3 3 
Irrigation 5 1 
Land 0 6 

Source: FAO SEAGA Field Tool Kit. Gender Analysis For Sustainable Livelihoods  
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Ergonomical Characteristics of Farm Women in India 

Dr. S. K. Mohanty, Associate Professor,  
AICRP on Ergonomics and Safety in Agriculture,  

Orissa University of Agriculture and Technology Bhubaneswar 
e-mail: skmohantycaet@yahoo.com 

Introduction 
India is a vast country with a geographical area of 328 million hectares. Out of 

this, about 142 million hectares is the cultivated area producing about 230 million 
tonnes of food grains each year. The present population of India is estimated at 
about 800 millions and the work-force involved in agriculture is about 170 millions. 
The traditional agriculture utilized mainly manual and animal power whereas the use 
of mechanical power has also come up recently. Equipment for different agricultural 
operations and suitable for manual/animal and mechanical power are commercially 
available in the country and many more are being developed in various research 
institutions. In India, earlier, most of the hand tools and animal drawn equipments 
were fabricated by village artisans. These artisans and the users– the farmers and 
agricultural labourers were in face to face contact and, therefore, the user’s physical 
dimensions were generally given some consideration while fabricating these tools 
and equipment. Thus, ergonomics concepts were in application to some extent in 
earlier days also however, now the modernization of agriculture and industry has 
changed the situation. Now hand tools and equipment are being manufactured on 
mass scale in towns, and cities, far away from the users. Another thing is that in 
earlier days most of the equipment /equipment handles were made up of wood and 
the user could modify the handle easily by them using an axe. However, now, mild 
steel has replaced the wood at many places and any modification at the job site is 
difficult. Therefore, the use of ergonomics principles is more relevant. In today’s 
time to have better design of hand tools and equipment. 

Ergonomics  
       Ergonomics is the scientific study of between the worker and his working 
environment. The term environment includes his tools and materials, his method of 
work, ambient condition and physical environment of work and also the 
organization of work application of ergonomics helps in increasing the efficiency 



  Promoting occupational safety and drudgery reduction among farm women 

 August 1-10, 2015                                                                                                                                                                  23 

 

and thereby productivity of the worker without jeopardizing and his health. 
Ergonomics can play a significant role in promoting the health and well-being of 
workers.  As mentioned earlier in India, animals are extensively used as a source of 
power. Therefore, here, in addition to man-machine relationship, man-animal-
machine relationship also needs to be given due consideration so as to have better 
system performances (Saran, 1968; Gite, 1983). 

Ergonomics in Indian agriculture  
      As early as 1962, Shrivastava et al. (1962) compared an Indian sickle with other 
sickles and scythe in terms of energy expenditure and work output at university of 
Massachusetts (USA) Kaul and Splinter (1964) carried out a study to find out 
physiological cost of some hand operated as well as motorized tillage implements. 
Alvi (1971) carried out some physiological studies on human performances during 
various modes of work applicable to agriculture. Thakur (1973) conducted few 
studies to find out the effect of environmental conditions and modes of operation on 
human performance in agricultural work. Ghadge (1977) and Bhattacharya (1978) 
also carried out studies on a rotary device for optimum human performance. 
Simultaneously some research work was also started at Punjab Agricultural 
University, Ludhiana; National Institute of Occupational Health, Ahmedabad; and 
Ergonomics Laboratory, Calcutta University. The central Institute of Agricultural 
Engineering, Bhopal was established in 1976 and ergonomics was identified as one 
of the major thrust areas. Accordingly, ergonomics research work as related to 
agricultural machinery was started at CIAE since 1983. Sections ahead summarize 
in brief the results of various surveys/studies carried out in India in this field. In the 
ergonomics society Lecture, Dr. Sen (1984) gave a brief information about 
application of ergonomics to industrially developing countries and presented a 
number of examples from Indian scenario. However, most of the studies mentioned 
by him were from industrial field. The present paper gives in brief the information 
from various surveys/studies carried out in Indian in agricultural sector.  

Drudgery by female workers   
 Farm women perform hard physical work in plantation of crops, care and 
management, harvesting, threshing / processing, marketing bartering of produce, 
child bearing and rearing simultaneously. The farm women undergo hard physical 
drudgery especially while transplanting rice in mud with bending position for a long 
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time in rains and scorching sun, harvesting by bending with traditional sickle, 
weeding by hand in sun, rain and cold for a long hours, drying of produce, standing 
in scorching sun, winnowing in dust and sun for a long time, parboiling of rice by 
traditional arduous methods with hard physical labour, dehusking / shelling, 
pounding, grinding of cereals, pulses by hand as well as hand operated chakki. 
Women also perform multifarious tasks such as milking of cattle, fodder cutting, 
collecting and bringing fodder from the field and chaffing of fodder, bathing and 
cleaning cattle, cleaning cattle shed, collection of dung, preparation and storage of 
dung cakes, preparation, storage and marketing of dairying products. In addition, 
they also perform various unspecified and miscellaneous tasks related to home 
management such as collecting and carrying fuel over long distance, fetching water 
for cooking and drinking from distance place. It is quite clear that farm women 
experience a lot of drudgery while performing all these household and farming 
activities. As a whole farm women undergo drudgery and health hazards while 
carrying out these farm and household activities, which affects their work efficiency 
and physical wellbeing. According to Mrunalini and Snehalatha (2010) although six 
variables such as work demand per time, felling of exhaustion, postures, manual 
loads operative, difficulty perceptions, work load perception were considered to be 
highly sensitive to drudgery of women, women and men agreed to the factor viz. 
work load on time as principle contributing factor to drudgery at work. These are the 
areas which require modification / improvement of the existing technology / 
machineries and in some cases generation of new technology. Improved productivity 
and health are expected benefits out of drudgery reduction programmes, which are 
conducted through technology interventions. Therefore, there is a need to select 
suitable technologies guided by identified drudgery experiences and need for 
focusing on improved tools and equipment for sustaining tempo agricultural 
development with women’s participation.    

Anthropometric data of agricultural workers  
         Application of anthropometry in equipment design is one of the major steps in 
applying ergonomics for improving human equipment interface to have higher 
production and better performance and comfort of the operators. In Indian 
agriculture, this assumes more significance as more than 241 million people i.e. 
about 22% of the country’s  population work here day after day and year after year 
to produce food and other items required for 1110 million people. The Indian 
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Agriculture has gone under a lot of transformation in last three decades. The share of 
mechanical and electrical power has increased from 40% in 1971-72 to 86% in 
2005-06 and a variety of new machines and tools for different farm operations have 
been developed by various research organizations in the country and are being used 
by the farmers. Lack of anthropometry and strength data for proper design of these 
equipment has been one of the major lacunae which many times leads to lower 
productivity of workforce, accident prone situations and occupational health 
hazards. It is also important to note that about 42% of the workforce in agriculture 
are women and their ergonomical characteristics are different that male workers. 
Therefore, while designing equipment, due attention needs to be given to their 
anthropometric and strength data so as to make the equipment women friendly.  

 Use of anthropometric and strength data in design  
  At the start, it necessary to define the user population. The important factors 
to take into account would be age, race, sex and occupation. As there is a large 
variation among body dimensions, it is not economical or sometimes practically 
feasible to design the equipment /work places so as to suit 100% of the users. 
Therefore, generally the design is made in such a way so as to satisfy 90% of the 
users. This is achieved through use of 5th percentile and 95th percentile limits. It 
means that those people who fall outside these limits will not be matched with 
respect to the criteria concerned. They will be able to use the equipment but may be 
with less efficiency and comfort.   
Maximum aerobic capacity and acceptable work load    

Maximum aerobic capacity (also called as maximum oxygen uptake or VO2 

max) is conceived as an international reference standard of cardio – respiratory 
fitness. The VO2Max is depend on many factors such as race, age, sex, body build-up, 
training etc. For western population, it ranges from 3 to 4 1/min. However, for 
Indians, VO2Max is about 2.0 1/min for male workers and 1.8 1/min for female 
workers (Nag and Chatterjee, 1981; Ghugare et al., 1991). Thus. It can be seen that 
there is a vast difference between the work capacity of Indian workers and western 
workers.  
         According to Saha et al. (1979) 35% of VO2Max can be taken as the acceptable 
work load for Indian workers which works out a work consuming 0.7 1/min of 
oxygen. The corresponding heart rate at this work load would be around 110 
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beats/min. While designing the tools and equipments these limitations are to be 
given due considerations. 

Physiological cost of agricultural operations   
         Nag et al. (1980) carried out a study to determine occupational work load of 13 
agricultural operations. The oxygen uptake and energy expenditure varied from 0.21 
1/min and 4.49 kJ/min for an operation like watch keeping to scare birds to 1.4 
1/min and 29.54 kJ/min for bund trimming in dry land. It was observed that though 
bending required slightly more oxygen usage, weeding either in the sitting (11.27 
kJ/min) or bending postures (12.18 kJ/min) did not cause a marked difference. 
However, uprooting rice plants demand a greater physiological cost in the bending 
posture (13.70 kJ/min) than in the sitting posture. The drudgery caused due to 
bending posture is mainly reflected in terms of postural discomfort. Considering 
these aspects, Nag et al. (1980) suggested that when work can be done in a sitting 
posture, it should not be done in a bending posture. Unlike respiratory responses, 
there was not much consistency in pulse rate response with the severity of work. The 
average pulse rates ranged from 108 to 153 beats/min in different agricultural work. 
However, for a large number of operations, the pulse rates were less than 130 
beats/min.  

Ergonomics in farm equipment design   
         Kaul and Splinter (1964) mentioned that reduction in drudgery was one of the 
important criteria of improved farm equipment. According to them, in case of hand 
tools the width of cut and mode of operation (i.e. by impact or by pushing through 
soil) were the important factors. A hand tool which gives greater output per unit 
time might not be acceptable if the human energy cost involved is too high. In case 
of motorized implements, they observed that a small sized rotatiller (40 cm width of 
cut with 6hp engine) did not have  sufficient output from a land preparation basis. 
On the other hand, a small motorized (1.75 hp) walking type mould board plough 
demanded excessive human energy. By seating the operator, a considerable 
reduction in effort was found but this necessitated a substantial increase in the size 
of power source. The conventional tractor (25 hp) was least demanding on human 
energy with maximum output per unit time.  
         Sen and Bhattacharya (1976) developed a shovel based on ergonomic 
principles from view point of increasing productivity in handling of materials. Some 
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work on improvement of spade was carried out by Pradhan (1978). Based on a study 
Pradhan et al. (1986) recommended a spade of about 2 kg weight having an angle of 
blade with the handle as 650 to 700, a handle diameter of 40mm and a handle length 
of 700 mm for various operations in agriculture.  
             Parikh (1980) modified the fixture part of the tool in ‘D’ shape so as to 
prevent the rotation of the tool. He suggested an angle of 650 to 700 between spade 
and handle for  proper working. He also suggested the use of long handled tools to 
avoid the bending posture of operator during work. As per studies of Nag and Dutt 
(1980), on rice planting, the transplanting operations by hand demand higher energy. 
Walking in a puddle field itself required 22% more oxygen uptake, and the heart rate 
was higher by 11 beats/min  as the transplanting operation needs to be done in a 
puddle field, the workers have to immerse their feet in mud (mid calf to knee deep) 
during their activities and it takes about 240 man hours to plant one hectare area. 
The continuous bending posture causes stress on the cardio-vascular system. Due to 
prolonged immersion in mud and water, skin irritation and infection are common in 
hands and feet among workers. Sen and Chakrabarti (1991) tried a ergonomic leg 
cover as a safety device for these workers. With the help of a five- row manually 
operated transplanter developed at IRRI and modified at CIAE Bhopal, a person can 
transplant one hectare rice in 100 man hours (Singh       et al., 1985). Here the 
workers operate the machine in erect posture and the stress due to bending is 
eliminated. 
         Nag and Dutt (1980) tested rice seeders and observed that it took about 8 to 10 
man hours to cover one hectare area. The oxygen consumption was between 1.6 to 
1.9 1/min and heart tate 154 to 163 beats/min. As the physiological demands were 
very heavy, they suggested to use animal power to reduce the human drudgery. 
Manually operated seed-cum-fertilizer drills and dibblers are also available for 
upland crops. However, no data about their ergonomics performances is available .  
         Manually weeding is very predominate in India. Output of worker with 
traditional hand tools is very low, i.e. up to 80m2/h as against that of manual 
weeders i.e. 100 to 200 m2/h. The manual weeders are operated in standing posture 
in pull-push or push mode. Nag and Dutt (1979) carried out studies to find out 
effectiveness of seven weeders with references to physiological responses. The 
mean heart rate varied from 105 to 120 beats/min and the oxygen uptake from 0.569 
to 1. 158 1/min in weeding operation.  In this study wheel-hoe type weeder was 
found better than other weeders. Tewari (1985) developed a weeder based on 
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engineering and ergonomic consideration. Gill and Choudhury (1987) carried out 
ergonomic evaluation of four manually operated dry land weeders and observed that 
the lighter implements had lower physiological cost.  
        Gite and yadav (1990) carried out a study to determine optimum handle height 
for a push-pull type manual dry land weeder. According to them, the handle height 
should be within 0.7 to 0.8 of shoulder height so that the physiological cost and 
muscular fatigue would be minimum. Considering the anthropometric data of Indian 
workers, they recommended a handle height of 100 cm for push-pull type manual 
weeder.  
         Gite et al. (1992) carried out ergonomic evaluation of six manual weeders. The 
mean oxygen consumption during the operation varied from 0.499 1/min to 0. 625 
1/min for different weeders. The postural discomfort (overall discomfort rating) 
varied from 3.0 to 5.1 on 8-point scale (0-No discomfort, - Extreme discomfort) for 
a 15 min operation of each weeder.  
         Most of the spraying in agriculture is done using manually operated knapsack 
sprayer. In few places, power operated knapsack sprayers are also used. Singh and 
kaul (1972) studied the energy requirement in knapsack sprayer operation. The 
oxygen uptake values were 0.740 1/min and 0.495 1/min for a power operated 
knapsack sprayer and a manually operated knapsack sprayer, respectively. Backache 
and stiffening of neck were reported by the subject. Nag et al. (1980) measured the 
physiological responses of the operator during spraying operation, and oxygen 
uptake and heart rate values were 0.656 1/min and 125.5 beats/min, respectively. 
Ghugare (1991) carried out ergonomics evaluation of a knapsack sprayer. Phadke et 
al. (1992) suggested a test code for ergonomic evaluation of manual knapsack 
sprayers. 
         Sickle is the main tool used for harvesting of cereals as well as other corps. 
Srivastava et al. (1962) compared the Indian sickle with scythe and cradle. 
According to them, the European scythe and the American cradle were the most 
efficient hand harvesting implements, their output being four times greater and the 
energy requirement per unit area being one third to one half that of the sickle. 
However, the scythe and the cradle required one and half times as much effort (7.10 
and 7.56 kcal/min, respectively) as compared to that of the sickle (4.56 kcal/min). 
shrivastava et al. (1962) felt that this was one of the most important reason for not 
getting these implements popularized in developing countries. The fact that women 
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participate in harvesting in these countries made the situation more against the use 
of scythe and cradle.  
         Nag et al. (1980) measured the energy expenditure in the harvesting of cereal 
crops with sickle, and the  oxygen uptake was 0.488 1/min. Nag et al. (1988) carried 
out ergonomics evaluation of nine sickles. The mean heart rate during operation 
with these sickles varied from 90 to 108 beats/min. the stroke rate per minute ranged 
from 59 to 67. The sickles were also compared on the basis of electromyographic 
(EMG) activity. Based on the study they recommended that for better performance, 
weight of the sickle should be around 200g.  
         Yadav and Srivastava (1984) carried out studies on sugarcane harvesting 
knives. The increase in heart rate (HR) during work varied from 30 to 59 beats/min 
for different knives and the energy expenditure varied from 16.25 to 24.25 kJ/min. 
Studies on ergonomics of tea leaf plucking were carried out by Sen et al. (1981) and 
Sen et al. (1983). They evaluated the physical work load and environmental load on 
the workers.  
         Yadav et al. (1976) carried out a study for determining better mode of 
operating a paddy thresher. They observed that rotary mode was more comfortable 
to the operator than that of reciprocating mode and also gave more output.  

Occupational health   
         While carrying out different operations, agricultural workers are subjected to 
various stress agents such as vibration, noise, dust, chemicals exhaust emissions as 
extreme climatic conditions. As getting employment has been the foremost 
important thing, not much attention is given to the occupational health aspects. 
However now some awareness is being generated in the society about worker’s 
health. The recent workshop held at Bombay on Small sprayers (Hastings and 
Quick, 1992) mentions steps for safeguarding operator while working with manual 
knapsack sprayers. Gite and Yadav (1982) reviewed the various health hazards of 
agricultural machinery operations and suggested studies to be carried out in this 
field.  

Accidents and Safety       
         During the operation  of various agricultural machines, accidents take place 
resulting either in loss of life or making people physically disabled or causing 
injuries. As per one survey, such injuries account for nearly a third of all rural 
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injuries. Two of the major equipment which are involved in accidents are threshers 
and chaff cutters. Studies of thresher accidents (Verma, 1980) reported that 73% of 
the accidents were caused due to human factors like inattentiveness, unskillfulness, 
overwork, physical incapability, 13% due to machine factors like improper feeding 
system, 9% due to crop factors like short crop, and about 5% due to environmental 
factors like inadequate light, very hot weather etc. Such accidents can be reduced by 
providing safe feeding system, maintaining proper environment and training the 
operator suitably. Thyagraj and Srivastava (1982) carried out studies on safety 
feeding chutes and recommended the bottom length of feeding chute as 90 cm and 
top cover length as 45 cm. They also suggested a tilt angle up to 60 with horizontal 
for proper working with the feeding chute. IIT New Delhi (IIT, 1992) also 
developed safety gadgets for threshers as well as chaff cutters. These gadgets can be 
fitted on the existing units and these are very cost effective. 

Conclusion  
   Farm women in India play a crucial role for the well being a of moral families 
and work for 14-16 hours a day using the convenient tools and small farm 
implements. Inspite of the intensive involvement in most  arduous agriculture and 
allied activities, her work is not recognised in monetary terms, her achievement are 
not mechanised and work related tools and equipments are not made as per her 
anthropometric and reach measurements. The drudgery prone activities performed 
by them should be needed immediate attention so that the physiological and 
muscular stresses of the said activities for farm women are reduced and the 
efficiency of the work is ensured and the safety and health status of women are 
promoted.  
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Occupational Health Hazards Faced by Farm Women at Their 
Work Places 

Jyoti Nayak, Gayatri Moharana and Pragati Kishore Rout 
ICAR- Central Institute for Women in Agriculture, Bhubaneswar, Odisha. 

Definition 
Since 1950, the International Labour Organization (ILO) and the World 

Health Organization (WHO) have shared a common definition of occupational 
health. It was adopted by the Joint ILO/WHO Committee on Occupational Health at 
its first session in 1950 and revised at its twelfth session in 1995. The definition 
reads: "Occupational health should aim at: the promotion and maintenance of the 
highest degree of physical, mental and social well-being of workers in all 
occupations; the prevention amongst workers of departures from health caused by 
their working conditions; the protection of workers in their employment from risks 
resulting from factors adverse to health; the placing and maintenance of the worker 
in an occupational environment adapted to his physiological and psychological 
capabilities; and, to summarize, the adaptation of work to human being and of each 
human being to his /her job." 

More than 300 million women reside in rural India playing a key role in 
agriculture and rural development. The most of the farmer in India are women 
(Shiva, 1991). It is understood that women responsibility in agriculture is far more 
than male because of their invovement in multifariuos activities. In villages farm 
women are fully occuiped and over burdened with three fold resposibility of home, 
agriculture and livestock management.Many agricultural operations and household 
activities performed by women involve a lot of physical strain, which create serious 
health problems in the long run. Besides women an average have smaller stature and 
have less physical strength, their vital capacity is 11% lesser, haemoglobin is 
approximately 20% less. Their skin area is larger compared to body fat content. 
They have lower heat tolerance & greater cold tolerance. They have reproductive 
function. So as compare to man they are more prone to occupational health hazards. 
Hazard is any source of potential damage, harm & adverse health effects on 
something or someone under certain conditions at work. Occupational health hazard 
refers to the potential risks to health and safety for those who work outside and 



  Promoting occupational safety and drudgery reduction among farm women 

 August 1-10, 2015                                                                                                                                                                  34 

 

inside the home. As farm women involve both in household and farm activities, they 
are more prone to this. They are exposed both outdoor and indoor environment. 

The joint international (International Labour Organization/World Health 
Organization) Committee on Occupational Health, in the course of its first session 
held in 1950 stated: Occupational health should aim at the promotion and 
maintenance of the highest degree of physical, mental and social well-being of 
workers in all occupations; the prevention among workers of departures from health 
caused by their working conditions; the protection of workers in their employment 
from risks resulting from factors adverse to health, the placing and maintenance of 
the worker in an occupational environment adapted to his physiological and 
psychological equipment, and, to summarize , the adaptation of work to man and of 
each man to his job. 

Workplace Hazards 
Work related diseases occur due to two factors: Workers’ susceptibility-

Age, Life style, Genetic factors, Race, Gender, Medical history. 
Work place factors: Multiplicity of exposure, Duration of exposure, Physical 
properties, Magnitude of exposure, Timing of exposure. 
The major workplace hazards are physical hazards, chemical hazards, mechanical 
hazards, biological hazards, ergonomically hazards, and psychosocial hazards. 
Physical hazards: Physical factors in the workplace such as noise, vibration, 
extreme temperature, illumination, radiation can affect health adversely. 
Types of Noise-Induced Hearing Loss 

• Temporary loss of hearing acuity after exposure to loud noise. Recovery 
within 16-48 hours. 

• Permanent Threshold Shift. Irreversible loss of hearing. 
Other Harmful Effects of Noise 

- Hypertension 
- Hyperacidity 
- Palpitations 

        -  Disturbs relaxation & sleep 
Vibration 

Physical factor which affects man/ woman by transmission of mechanical 
energy from oscillating sources. 
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Types 
• Segmental vibration (Health Effects : hand arm vibration syndrome, pain, 

tingling, blanching fingers) 
• Whole body vibration (Health Effects: fatigue, irritability, headache, disorders 

of the spine) 
Extreme Temperature 

Sources of heat stress: Natural Conditions, Hot work process related to 
furnaces, kilns, boilers & smelting. Prickly heat, Heat cramps, heat exhaustion, heat 
stoke is the disorders. 

Sources of Cold environment are ice plants and freezers in the food industry. 
Mostly farm women are the victims. The health effects are burning pain, numbness 
in fingers, toes, nose, and ears. Cramps, ulceration and gangrene are the disorders. 
Inadequate Illumination 

Sufficient light is necessary at the workplace to have better and safe 
performance from the workers. For Agricultural work in open space during day 
time, there is always sufficient light in normal working hours. During night, light is 
often poor & it may lead to accidents. It is important that proper light intensity is 
maintained at workplace so as to have safe and efficient performance. Otherwise the 
workers may develop visual fatigue, double vision, headache, painful irritation, 
lacrimation, conjunctivitis, etc. 
Radiation 

Radiation may be due to ionizing (x-rays, gamma rays) and non-ionizing 
(ultraviolet, infrared, laser) rays. The health effects are cancer, death, skin redness, 
premature skin aging and eye problem.  
Chemical hazards 

About 100000 different chemical products are in use in modern environments 
and number is growing. Routes of entry into the body through inhalation, ingestion, 
skin contact. Routes of excretion are gastro-intestinal, renal, respiratory and skin. 
Health effects include renal diseases, respiratory disease, and hematologic, 
cardiovascular, neurologic diseases, carcinogenic, teratogenic. Women exposed to 
toluene have reported a greater frequency of menstrual dysfunction including 
dysmenorrheal, irregular cycles and spontaneous abortions. 
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Mechanical hazards 
Unshielded machinery, unsafe structures in the workplace and dangerous tools 

are some of the most prevalent workplace hazards in developed and developing 
countries. In Europe, about 10 million occupational accidents happen every year. 
Adoption of safer working practices, improvement of safety systems and changes in 
behavioural and management practices could reduce accident rates. 

Approximately 30% of the workforce in developed countries and between 
50% and 70% in developing countries may be exposed to a heavy physical workload 
or ergonomically poor conditions, involving much lifting and moving of heavy 
items, or repetitive manual tasks. Workers most heavily exposed to heavy physical 
workloads include miners, farmers, fishermen, construction workers and healthcare 
personnel. Repetitive tasks starting muscular load are also common among many 
industrial and service occupations and can beat to injuries and muscular skeletal 
disorders. In many developed countries such disorders are the main cause of both 
short term and permanent work disability and lead to economic losses.  
Reproductive hazards 

In the workplace include around 200-300 chemicals known to be mutagenic 
and carcinogenic. It has adverse effects include infertility in both sexes, spontaneous 
abortion, fetal death, teratogenesis, fetal cancer and retired development of the fetus 
or new born. Numerors, organic solvents and toxic metals, many biological agents 
such as certain bacteria, viruses as well as heavy physical work are also associated 
with an increase risk of reproductive disorders. The reproductive hazards of ionising 
radiation are now well established. Both male and female workers may be affected 
by these hazards. But protection of women of fertile as and pregnant women is a 
particular concern. 
Biological hazards 

Exposure to some 200 biological agents, viruses, bacteria, parasites, fungi, 
moulds and organic dusts occurs in selected occupational environments lead to 
chronic diseases among agricultural workers. The diseases are cold, influenza, 
diphtheria, tuberculosis, anthrax, ring worm, tetanus, hook worm, rabies. 
Ergonomically hazards 

Ergonomics involve the environment, the tool, the workstation, the task, the 
organization. It goal to reduce work-related musculoskeletal disorders (MSDs) 
developed by workers. MSDs are injuries and illness that affect muscles, nerves, 
tendons, ligaments, joints or spinal disks. Common symptoms of MSDs are painful 
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joints, numbness in hands, waists, forearms, shoulders, knees and feet, back or neck 
pain. Swelling or inflammations are common. Risk factors are static posture, 
forceful exertion, repetitive movement, extreme range of motion, awkward posture. 

 
Psychosocial hazards 

Occupational stress is one of the major problems from a gender perspective.  
Stress caused by time and work pressures has become more prevalent during the 
past decade. Monotonous work, work that requires constant concentration, irregular 
working hours, shift-work, and seasonal-work can also have adverse psychological 
effects. Stress is the harmful physical and emotional responses that occur when the 
requirements of the job do not match the capabilities, resources or needs of the 
worker. Psychological stress and overload have been associated with sleep 
disturbances, burn-out syndromes and depression. Epidemiological evidence exists 
of an elevated risk of cardiovascular disorders, particularly coronary heart disease 
and hypertension in association with work stress. Social conditions of work such as 
gender distribution and segregation of jobs and equality in the work place, and 
relationships between managers and employees, raise concerns about stress in the 
workplace. Many service and public employees experience social pressure from 
customers, clients or the public, which can increase the psychological work load. 
Measures for improving the social aspects of work mainly involved promotion of 
open and positive contacts in the workplace, support of the individuals' role and 
identity at work and encouragement of team work.  
Preventive Measures 

Hazards Symptoms Preventive Measures 
Accident hazards • Sprains and strains from slips, trips, and 

falls when carrying heavy loads (bags of 
feed), working in congested and slippery 
areas soiled with excreta 

• Eye and skin irritation from 
contamination of broken skin or from 
splashing of irritants, allergens, other 
hazardous fluids (disinfectants) during 
vaccinating/ medicating (in feed/ water), 
mixing of feed, transporting feed/ 
medicine, or spraying vaccines, 
disinfectants, and fumigating agents 

• Wear safety shoes with non-
skid soles 

• Wear appropriate eye 
protection; consult a safety 
supervisor or a supplier 

• Protect hands with chemical 
-resistant gloves; if 
impractical, use a barrier 
cream 
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Hazards Symptoms Preventive Measures 
• Burns from exposures to hot surfaces 

(e.g., incubators, debeaking tools) 
Physical hazards • Exposure to high noise levels particularly 

in confinement systems 
• Heat exhaustion, heat-induced dermatosis, 

sun-induced dermatosis and cold 
exposure due to variable thermal 
conditions of year long outdoor work or 
high temperature/ humidity in confined 
systems 

Install effective exhaust 
ventilation and air conditioning to 
prevent air contamination and 
heat or cold stress 

Chemical 
hazards 

• Acute and chronic respiratory irritation 
and disease from exposure to agricultural 
dusts. Agricultural dusts are primarily 
organic (feathers, dander, microorganisms 
etc.), but inorganic dusts, like crystalline 
silica, are also found in confinement 
house dusts\Immunologically mediated 
disease (e.g., rhinopharyngitis, atopic 
asthma) and hypersensitivity (immediate 
and delayed) reactions (e.g., extrinsic 
allergic alveolitis/ hypersensitivity 
pneumonitis) from exposure to dusts  

• Exposure to disinfectants, detergents, 
formaldehyde, ammonia solutions, 
sodium carbonate and sodium 
hypochlorite 

• Formaldehyde, a suspect carcinogen, is 
often used as a disinfectant in hatcheries 
and brooder houses 

• Wear a respirator to avoid 
inhalation of dust or aerosols 

• Protect hands with chemical 
-resistant gloves; if 
impractical, use a barrier 
cream 

• Replace formaldehyde as a 
disinfectant with less 
harmful substitutes available 
on the market 

• Maintain a high level of 
personal hygiene. At the end 
of work, shower and change 
clothes. Do not take work-
soiled clothing home 

Biological 
hazards 

• Zoonotic diseases and infections naturally 
transmitted between vertebrate animals 
and man are common. These include 
infective agents such as viruses, bacteria, 
fungi (histoplasmosis) rickettsia and other 
microbes (psihicosis) as well as 
endotoxins 

• Protect hands with chemical 
-resistant gloves; if 
impractical, use a barrier 
cream 

• Protect nose, mouth, ear with 
mask 

 
 

Ergonomic, • Back pains and other musculoskeletal Learn and use safe lifting and 



  Promoting occupational safety and drudgery reduction among farm women 

 August 1-10, 2015                                                                                                                                                                  39 

 

Hazards Symptoms Preventive Measures 
psychosocial and 
organizational 
factors 

problems resulting from overexertion and 
wrong postures during lifting and moving 
of animals and feed bags, shoveling of 
wastes etc.  

moving techniques for heavy or 
awkward loads; use mechanical 
aids to assist in lifting. 

 

Conclusion 
Occupational Health Hazards have been a widespread problem in agriculture 

in more than a decade. The identification of occupational health hazards and 
development of systems to evaluate intervene and decrease musculoskeletal risk 
factors and resulting disorders is quite crucial for safety of farm women. Role of 
women in agriculture is increasingly understood and recognized in agriculture. 
There is need to initiate women oriented researches in agriculture. As woman has 
different ergonomically characteristics than man, design of women friendly tools 
and equipment is required. Work station should be adjustable to make it comfortable 
for women during performing agricultural activities. 
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Role of Bureau of Indian Standards in Farm Mechanization 

A. K. Purohit, Scientist D 
Bureau of Indian Standards, Bhubaneswar. 

 
With the increasing emphasis on farm mechanization for boosting agricultural 

production and for post-harvest processing, a large number of agricultural 
machinery for various operations are being designed, developed, manufactured and 
used in the country. For providing authentic definition of the terms used in respect 
of various agricultural machinery, a number of Indian Standards have been brought 
out covering various product specifications.  

Bureau of Indian Standards (BIS) formulates Indian Standards through the 
Technical Committee structure comprising of Sectional Committees, Subcommittees 
and Panels set up for dealing with specific group of subjects under respective 
Division Councils. Food and Agriculture department of BIS through its committee 
and sub-committee formulates Indian Standards in the sector of farm mechanization.  

FAD 11 - Agricultural Tractors and Power Tillers , the scope of the committee 
is to prepare standards in the areas of  Machinery and Equipments used in 
agriculture, gardening and forestry operations (from soil preparation to harvesting). 
More than 200 standards have been prescribed by this committee. 

The standards specifies the performance parameter, quality parameter, method 
of test  including safety issues related to the machinery and equipment used. Many 
of these standards have been aligned with international standards e.g. ISO standards. 

FAD 21 - Farm Implements and Machinery , the scope of the committee is 
Standards relating to soil working, sowing, fertilizer and manure application, crop 
protection, planting & transplanting machinery, harvesting, threshing, straw 
management equipment, farm transport and horticulture, powered lawn & garden 
equipment, forestry and plantation tools and equipment. 

BIS has also brought out a special publication SP 44:1989 Handbook of 
Agricultural Machinery Terminology. 
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Sustainable Livelihood Support for Women in Agriculture Through 
Schematic Interventions 

Basanta Kumar Dey 
Agronomist, RKVY Cell, Agriculture Department, Bhubaneswar 

Odisha is a State with agrarian economy and agriculture is the mainstay of 
majority of its populace. Nearly, 60% of the people earn their livelihood through 
agriculture and allied activities. The agriculture sector which includes agriculture & 
animal husbandry, forestry and fisheries sub sectors contributes 17.8% (2012-13), to the 
Gross State Domestic Product(Economic survey report, 2012-13).The division of labour 
and involvement of women farmers is more than 70% in agricultural operations starting 
from seed  sowing/nursery raising  to harvesting and storing of produce and also 
marketing  in all crops. The contribution of women farmer to agriculture development 
continues to be very crucial to the National Economy.  Hence, women farmers especially 
small and marginal farmers have been emerged as a major concern in Odisha agriculture 
and the country as a whole. 

SWOT Analysis of Women Farmers in agriculture 
Strengths 

  Better will power to learn. 
  High inclination for cooperation with persons or institutions. 

Weaknesses 
   Irrational wages for labor in agriculture; quite under rate wages to farm       

women. 
   Insufficient formal and informal education for women. 
   Intensive work burden of women related their roles in family life. 
   Exclusions of women in agricultural activities in big farm. 

Opportunities 
  Women farmers have capability for better leadership. 
  Education opportunities for women skill development. 

Threats 
  Inferiority glances of society towards woman. 
  Insufficient political regulations to empowerment of women in rural areas. 
 Low educational level of women farmers. 
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Issues & Challenges for Women in Agriculture 
 

ISSUES CHALLENGES 

Illiteracy  

 Lacks awareness to all kinds of 
information including Social Rights, 
Govt. systems, Peripheral developmental 
knowledge. 

 Lacks access to financial rights, banking 
etc. 

 Lacks knowledge about birth control 
leading to big size family. 

 Unable to take decision due to squeezed 
social boundary.  

 Massive Woman literacy 
programme and wide campaign 

 Free education to every girl child. 
 Waiving out social boundary for 

woman literacy through formal 
and informal education. 
 

Poverty 

 Poor living style. 
 Economically backward. 
 Inability to afford good education to their 

child. 

 Big role for the Govt. for 
implementation of anti-poverty 
programmes. 

 Dedicated involvement by Govt. 
&NGOs for upliftment of rural 
women. 

 Women empowerment is need of 
the hour.  

Health problem 

 Nutritional insecurity. 
 Very unhealthy and unhygienic 

condition. 
 Drastic mortality by infectious diseases. 

 Health services to be strengthened. 
 Proper hygienic and sanitary 

measures need to be adopted 
(Swachha Bharat Mishan). 

 Every farm family to be covered 
under Health Insurance scheme 
(BKKY) launched by Agril. Deptt. 

 Govt.& NGOs have big role.  

Land Rights 
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 A major concern and issues for women 
farmers. 

 Unable to get self-recognition as woman 
farmer and fundamental legitment. 

 Remains underprivileged   for being 
uunable to access Govt. support. 

 Policy amendment to be made for 
providing Land rights to women at 
Govt level. 
 

Livelihood 

 Very traditional and poor livelihood. 
 Not fetching good income. 
 Too much drudgery.  

 Providing diversified and 
sustainable livelihood with less 
drudgery. 

 Exhaustive Skill development 
programme  to be executed by 
Govt./Semi Govt. Organization. 

 Facilitating capacity building and 
banking linkage to all rural 
women farmers. 

 

Government support to women farmers for sustainable livelihood   
The Government endeavors to extend continuous support to improve sustainable 

livelihood of women farmers through various intervention in agriculture and allied 
sectors. Some of the areas  like cultivation of  important food crops such as paddy, maize 
& millets, pulses, oilseeds etc. farm mechanization with less drudgery, fruit and 
vegetable cultivation, floriculture, medicinal plants cultivation, organic compost, 
mushroom cultivation, Post-harvest, value addition & preservation, bee keeping, 
livestock management, dairy & poultry farming etc. need to have focused attention. 
While selecting the beneficiaries for any kind of programme for agricultural livelihood 
development, priority is given to women farmer and underprivileged individuals 
especially small and marginal farmers. 

The State Agriculture Policy 2013 has been intended to bring forward women in 
agriculture for empowerment. The features are as follows; 

 Women will be important project partners in agricultural development; emphasis 
will be laid upon capacity-building and empowerment of women to achieve the 
goals. 

 Women friendly farm equipments will be designed produced and promoted; 
wherever necessary, the cooperation of the Directorate of Research on Women in 
Agriculture (DRWA) will be sought. 
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 The creativity, productivity and entrepreneurship of women and their capacity for 
furthering their skills will be dealt with a special focus through gender-analysis 
and gender sensitization in all agricultural developmental approaches. 

 Capable women SHGs will be given preference, if they come forward to deal in 
the agri-inputs.  

 Adequate steps will be taken to provide agricultural credit to women farmers. 
 Young women in the countryside will be provided suitable trainings in 

postharvest management and food processing, so that they can augment their 
income. 

Pattern of Assistance under State Agriculture Policy under different 
activities/enterprises 

• Capital Investment Subsidy for Commercial Agri Enterprises (CAE) 
     40% of the fixed capital (excluding the cost of land) subject to a limit of Rs. 

50.00 lakh (50% limited to Rs. 50.00 lakh for SC/ ST/ Women/ Graduate of 
Agriculture and allied discipline) 

• Private Lift Irrigation Projects (Jalanidhi) 
i) Shallow tube well 
    50% of the project cost subject to a limit of Rs. 20,000/-. In addition, in case of 

Cluster of 10 nos or more STWs the cost of electrification will be borne by the 
Government subject to a ceiling of Rs 4 lakh per cluster. 

ii) Dug well 
    75% of the project cost subject to a limit of Rs. 75000/- 
iii) Deep bore well 
      75% of the project cost subject to a limit of Rs. 50000/- (excluding cost of 

electrification) In  addition 75% of Genset/electrification cost subject to a limit 
of Rs 50000/- (for energisation) 

iv) River lift/ Surface lift project 
      75% of the project cost subject to a limit of Rs. 60000/- Community-based/ 

Regd. Bodies to get 90% subsidy provided the minimum coverage is 40 ha. 
• Farm Mechanization 

i) Specialized power driven equipments 
a) All type Axial flow threshers (tractor & power tiller operated) @ 50% of the 

cost limited to Rs. 70,000/-. 
 b) Rotavator / Rotary tillers 75% of the cost limited to Rs. 80,000/- .  
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c) Others like ground nut digger, potato planter, potato digger, all type of 
power weeders, brush cutter, post hole digger, straw reaper etc - 50% of the 
cost limited to Rs. 60,000/-  

d) Post harvest machineries like Rubber roll Sheller, Mini oil mill, Mini Dal 
Processing Unit, all type of cleaner cum graders, Power ground nut 
decorticator, Maize Sheller and other related machines-75% of the cost 
limited to Rs. 2,00,000/-  

ii) Power driven equipment (Tractor/ power tiller operated / Conventional 
implements) 

 a) Disc ploughs / harrows, all type of MB ploughs, all type of tillers, ridgers, 
levellers, power tiller trailer, etc. @ 50% of the cost limited to Rs. 25,000/-  

b) All type of seed cum fertilizer drills, Zero till cum seed drills, etc. @ 75% 
of the cost limited to Rs. 45,000/- 

iii) Manually/Animal operated implements / tools 
@ 75% of the cost, limited to Rs. 6,000/-  
iv) Animal driven tool carrier 
50% of the cost limited to Rs. 12,000/- Animal driven specialized implements 
viz. (a) Multi tool bar / carrier / tropicultor (with minimum four attachments). (b) 
Pre-germinated paddy seeder 
v) Power Threshers (All types) 
50% of the cost, limited to Rs 24,000/- 
vi) Diesel/ Electric/ petrol/ kerosene pump sets up to 10 BHP/ 7.5 KW 
Diesel/ Electric/ petrol/ kerosene centrifugal monobloc pump sets from 1 KW up 
to 7.5 KW @ 50% of the cost limited to Rs 15,000/- 
vii) Plant Protection Equipment 
a. Manual 50% of the cost, limited to Rs. 1,600/-  
b. Power operated 50% of the cost, limited to Rs. 4,000/-  
c. Tractor mounted 50% of the cost, limited to Rs. 8,000/-  
d. Aero-blast sprayer 50% of the cost, limited to Rs. 50,000/- 
 

• Organic Farming 
a) Adoption of Organic Farming- 50% of the cost limited to Rs. 10,000/ ha. for a 
maximum area of 4 ha. per beneficiary, spread over a period of 3 years involving an 
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assistance of Rs. 4000/- in first year and Rs. 3000/- each in second & third year. The 
programme to be linked with certification @ Rs. 20,000/ ha. 
 b) Vermi Compost Unit- 50% of cost confirming to the size of the unit of 30’ x 8’ 
x 2.5’ dimension of permanent structure to be administered on pro- rata basis of full 
cost @ Rs. 60,000 / unit. For HDPE Vermibed, 50% of the cost confirming to the 
size of 96 cft (12’ x 4’ x 2’) of full cost @ Rs. 10,000 / unit for HDPE vermin bed. 
• Pesticides / Bio-pesticides 
Assistance for application of pesticides/ bio-pesticides for pest control @ 50% cost 
of the product limiting to Rs.  500/- per ha. 
Horticulture Sector 
• Vegetable cultivation in Open condition 
a) Open pollinated Maximum assistance- Rs. 22,500 (75%) per ha. 
b) Hybrid Maximum assistance- Rs. 33,750 (75%) per ha. 
• Establishment of New Garden (Area Expansion) 
a) Fruits (Non- perennial) Banana & Pineapple (sucker)- Maximum assistance 
per ha. for Banana sucker Rs. 22,500 /- & Pineapple sucker Rs. 32,500/- (50% of 
cost for meeting the expenditure on planting material and cost of inputs in 2 
installments of 75:25 subject to survival rate of 90% in 2nd year).  
 b) Tissue Culture Banana- Maximum assistance per ha. for Tissue Culture Banana 
Rs. 41,602/- (50% of cost for meeting the expenditure on planting material and cost 
of inputs). 
c) Inter Cropping - Maximum assistance per ha. for Inter Cropping Rs. 50,000/- 
(75% of cost for meeting the expenditure on planting material / seeds and cost of 
inputs) 
• Floriculture 
a) Rose- Maximum assistance per ha. for Rose Rs. 2,50,000/- (50% of cost for 
meeting the expenditure on planting material and cost of inputs). Limited to 1ha. per 
beneficiary.  
b) Marigold- Maximum assistance per ha. for Marigold Rs. 57,500/- (50% of cost 
for meeting the expenditure on planting material and cost of inputs). Limited to 1ha. 
per beneficiary. 
c) Tuberose -Maximum assistance per ha. for Tuberose Rs. 60,000/- (50% of cost 
for meeting the expenditure on planting material and cost of inputs. Limited to 1ha. 
per beneficiary. 
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d) Jasmine- Maximum assistance per ha. for Jasmine Rs. 60,000/- (50% of cost for 
meeting the expenditure on planting material and cost of inputs). Limited to 1ha. per 
beneficiary. 
• Mushroom cultivation- Maximum assistance per unit for Mushroom Cultivation 

Rs. 21,000/- (70% of cost for meeting the expenditure on cost of inputs). 
• Post-Harvest Management 
a) Onion Storage Sturcture- 50% of the total cost, subject to maximum 100 MT 
capacity. Maximum permissible cost is Rs. 4000 / MT  
b) Preservation Unit (Low cost)- 50% of the total cost. Rs. 2.0 lakh / unit for new 
unit and Rs. 1.0 lakh/unit for up gradation. 
• Micro Irrigation 
a) Drip- 80% of the system cost for General farmer and 90% for SF and MF 
category. Subsidy of 40 : 40: 20 @ Central : State : Beneficiary for General farmer 
and 50: 40: 10 for SF/MF categories  
b) Sprinkler- 80% of the system cost for General farmer and 90% for SF and MF 
category. Subsidy of 40 : 40: 20 @ Central : State : Beneficiary for General farmer 
and 50: 40: 10 for SF/MF categories  
c) HDPE Pipe- 75% limited to Rs. 15,000/-  per beneficiary. 

Fisheries and A R D Sector 

1. Milking machine- 50% subject to a maximum of Rs. 25,000/-  
2. Manual /Power operated chaff cutter - 50% limited to a max of Rs. 12,000/-  
3. Cream separator- 50% subject to a maximum of Rs. 50,000/-  
4. Mini Cattle/ Poultry/ Fish Feed mill- 50% subject to a max of Rs. 150,000/-  
5. Paneer making machine- 50% subject to a maximum of Rs. 100,000/-  
6. Khoa making Vat- 50% subject to a maximum of Rs. 25,000/-  
7. Deep freezer- 50% subject to a maximum of Rs. 25,000/-  
8. Bulk cooler and chillers- 50% subject to a maximum of Rs. 500,000/-  
9. Aerator for Intensive Aquaculture in fresh water and brackish water sector- 

50% subject to a maximum of Rs. 90,000/-per hect. for Brackish water and fresh 
water ponds  

10. Ice boxes for preservation of fish- 50% subject to a max of Rs. 50,000/-  
Apart from these State Plan schemes, different Central sector schemes are also 
implemented with focused intension to increase production in agriculture and 
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allied sector which in turn improve livelihood of farming communities. These 
schemes are; 
Rashtriya Krishi Vikash Yojana (RKVY) with a special scheme-Bringing Green 

revolution to Eastern India, (BGREI), National Food security Mission (NFSM-Rice, 
Pulses, Coarse cereals), National Mission on Oilseeds& Oil palm (NMOOP), 
National Mission on Sustainable Agriculture (NMSA), National Mission on 
Agriculture Extension and Technology (NMAET) etc. 

 Under RKVY, various projects/activities like line sowing in BGREI, Hybrid 
Maize cultivation, vegetable production, back yard plantation, mushroom 
production, organic farming & vermicompost , bee keeping, onion storage structure, 
concrete flooring in cow shed, formation dairy cooperatives, Gomata Samrudhi 
Prakalpa poultry farming, special goat farming under NMPS  are being  under taken 
which promotes agricultural growth rate and  also empower women in agriculture 
and allied  sector. 

Under RKVY programme, an exemplary project has been executed by ICAR-
Central Institute for Women in Agriculture, Bhubaneswar on "Technological 
Interventions for Drudgery Reduction with Increased Work Efficiency through 
Women Friendly Farm Tools/Equipment/ Technologies in the state of Odisha” This 
project aims at  identifying  suitable women friendly farm tools & equipments and 
disseminate technologies through agril. Deptt.,KVKs & NGOs and to impart 
training to farm women/ group leaders, and extension functionaries for efficient use 
and maximum output of the technology.  Also this projects helps to establish 
training cum manufacturing unit at DRWA for capacity building and fabricating 
women friendly farm tools and equipment/ technologies. 
 
Area of operation:- 

 Cuttack (Rice), Dhenkanal (Maize), 
Kendrapada (Groundnut), Rayagada (Cotton) 
and Ganjam (Vegetables) with involvement of 
women SHGs and KVKs. 
Different women friendly equipments/tools 
developed are  

1. Seed treatment drum 
2. Hand ridger 
3. Fertiliser broadcaster 
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Gender Issues in Agriculture and Rural Development 

Dr. J. Charles Jeeva, Senior Scientist (Agril. Extension), 
ICAR- Central Institute for Women in Agriculture, Bhubaneswar, Odisha. 

E-mail: jcjeeva@gmail.com 

Introduction 
The role of women in agricultural and rural development is intimately related 

to the goal of comprehensive socio-economic and political development. Agriculture 
is one of the foundations of human society, and a key economic sector in India. 
Women are central to agricultural and rural development everywhere. It is 
impossible to talk about the processes occurring within an economy without 
mentioning women.  More than half the population of India lives in rural areas. Male 
urban immigration, both permanent and seasonal, is occurring at an ever-increasing 
rate. The proportion of rural women to men is growing. Almost two-thirds of rural 
women are from low-income households. Indeed, the poorest group of all are 
female-headed households. In some areas, this category exceeds 35-40% of all heads 
of household. 

Women contribute substantially to agricultural production and related 
processing, trade and industry. Undervaluing this economic contribution has resulted 
in ineffective and inefficient policies in achieving the distributive as well as the 
output goals of agricultural development. Overall progress is less than optimal 
because of a failure to credit the part women play in the dynamics of agricultural 
development, and a consequent failure to utilize their potential. The logical inclusion 
of women who farm, and women who live in rural areas as major and principal 
actors in macro-economic policies does not stem from some liberal, paternal welfare 
approach. For effective policy planning, it is unacceptable that the majority of the 
rural populations, women - their potential, their resource base (or lack of one), and 
their critical role in the major issues - are habitually excluded. 

Women, Sex and Gender 
Gender applies to one sex or the other, and relates to the way each behaves in 

a given situation. While sex is biologically determined, and cannot normally be 
changed, gender is a result of socialization into a male or a female role which 
ascribes certain behaviour according to socio-cultural norms for one's sex. 
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Agricultural policy makers have for decades turned a blind eye to women farmers 
because they think of farmers as men, thus denying women's claim to participation 
in farming and other activities which directly affect their lives. As a result, rural 
women have lagged visibly behind men by most social and economic criteria (FAO, 
1985). If the bias in favour of male farmers had no negative impact on agricultural 
production, gender issues would probably still remain unrecognized. Until an 
economic imperative, such as labour shortages, declining yields, or recognition of 
the need for the special knowledge which women have, demands a change, most 
agricultural policy makers see little need to address gender issues. Some startling 
revelations about women farmers, derived from alternative data sources are: 

 Women are a majority of all farmers in India, although invisible because 
their work is uncounted. 

 Women's work day is longer than men's, and most have reached the limits of 
endurance in stretching their day. 

 Women harbour specialized knowledge, and represent a pool of highly-
skilled labour in many areas of agricultural and rural development, which 
men lack. 

 Women increasingly head rural households, and are the chief economic 
providers for their families. 

 Women's productivity is severely constrained by the fragmentation of their 
time, their dual and triple responsibilities, and their lack of access to essential 
inputs including knowledge. 

 The gap between rural men and rural women is steadily widening, with a 
growing percentage of rural women among the absolutely poor and destitute. 

 Small farm production is increasingly unattractive to males who too 
frequently abandon agriculture in favour of better remunerated work in other 
sectors, leaving women to eke out a living on often degraded land. 

 There is no biological imperative for men to maintain a stranglehold on 
technology, whether biotechnology or machines. 

 Agricultural research and extension largely ignore the major concerns of 
women farmers - nutritious food crops, hardy planting materials, household 
food security, home storage and small-scale processing, for example. 
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Rights and Status of Women Farmers 
In most countries, legislative changes have been made to facilitate women's 

rights to inheritance and ownership of land, but in practice they still have great 
difficulty in realizing the benefits which should flow from this. The same is true of 
credit programmes. Where women's direct access to agricultural credit was 
previously barred, many women found the de jure rifling of these barriers did little 
to change their de facto situation. Furthermore, many bankers themselves were party 
to these infringements by omission. Institutions have to adopt facilitating policies 
and practices to promote the participation of women according to their rights. Their 
lower status and self-esteem will otherwise act as powerful constraints to their 
participation, a situation not always recognized as a major reason for women's 
failure to take advantage of rights. Facilitating policies will accommodate such 
realities as those where women farmers need special considerations which recognize 
their dual and triple responsibilities in "productive and reproductive" work, their 
lower education, their lack of mobility, lack of access to capital, and socio-cultural 
constraints imposed by caste, purdah, class and religion. 

Challenges in Women’s Land Rights 
More than 80% of women in rural India are dependent on agriculture, yet less 

than 10% own land, the most important asset for supporting families and providing 
food, income, and security. Land in the rural context is the most important asset 
available to a family, yet women are systematically excluded from land and asset 
ownership and control both in their parental and marital homes. Because of their 
lack of legal rights and documentation, many have not enjoyed access to 
government services and poverty alleviation programs. Without land in their names, 
women face constraints to access institutional credit, such as bank loans.   

A study conducted among  tribal farm families in Odisha, found the systematic 
exclusion of tribal women from land ownership, which is as seen in mainstream 
Hindu societies. The study revealed that 94% of the tribal farm women don’t own 
land, 96% don’t insist for land ownership/ don’t even perceived the need for land in 
their names, to avoid conflicts within the families. In an attempt to understand the 
perception of men about the land rights for women, nearly 100% were not in favour, 
which was justified by them in lieu of expenditure spent on daughter’s marriages. 
Only about 6% of tribal women own their land, either through inherited from 
husband being women headed families (4%), or through inheritance from parental 
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families (2%). Almost, 98% didn’t inherit parental land, though 2% could inherit 
parental land due to lack of siblings. Though lacking ownership rights, 88% had 
control rights, which related to decision making on land use pattern, and 98% had 
access rights, which related to use of the land for productivity. On a query to express 
the perceived constraints due to non entitlement to land, almost 100% of the women 
expressed ‘nothing’, which necessitated the need for sensitization of tribal societies 
on land ownership for women and associated benefits.  

Societal norms and traditions are patriarchal in nature, even in tribal societies 
there is strong resistance to the idea of land and asset ownership by women 
stemming from societal norms and traditions that are patriarchal in nature. The 
social factor of maintaining a harmonious relationship with natal family is a key 
factor for women not claiming their inheritance rights. Lack of land titles in 
women’s names limits their access to credit. Lack of social mobility also restricts 
women’s access to bank loans/ micro credit. Making the tribal farm women, realize 
the need for land ownership itself is a great challenge, rather addressing any external 
challenges. Further, enhancing women’s productivity and livelihood security by 
securing access to land ownership, credit access, information support, and marketing 
support can go a long way in ensuring social and economic empowerment of tribal 
farm women. 

Gender and Research 
It is rare for any research not specifically on women in some way, to adopt a 

gender-sensitive approach, and this reflects research policy beginning with the 
research agenda. Agricultural research is notoriously biased in favour of "male" 
agriculture, in cash crops, agro-industry, export commodities and mechanization. 
The resulting biases in "findings" and, therefore, conclusions create a cycle of 
skewed data that provides misleading information and emphases, which in turn lead 
to policies which reflect and reinforce bigoted stereotypes. A classic and universal 
example is in the reflection of women's work, where gender-blind definitions, 
concepts, and data collection methods make accurate enumeration impossible. 
Labour statistics thus tell us that women are merely the idle dependents of men. 

Both male and female researchers have been guilty of adopting official 
definitions and concepts of economic activity and resources, legal and conceptual 
frameworks and boundaries, and the gender-insensitive tools traditionally applied in 
analysis. Gender-sensitising usually brings as many surprises to women as to men. 
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So universally is patriarchy institutionalized in most societies that it is difficult for 
many to see it as such. Research policy, for example, recognizes the "natural" rights 
of men to own land when studies of land tenure are made and data is collected from 
the "heads of household". Such will generally exclude data about women's de jure 
and de facto rights to inheritance, ownership, usufruct and various forms of female 
tenure because a male head of house is often ignorant about land tenure not 
concerned with his own particular title. 

The traditional tools of analysis also reflect patriarchy and male-biased 
concerns. Cost-benefit analysis excludes much of the subsistence production of 
women. Yet for many rural women, this represents the overwhelming majority of 
their output. Productivity, production and profit are measured by the market values 
of goods and services, so women's non-market production and reproductive work is 
ignored. Economic benefits are assumed to benefit everyone even when researchers 
know this is untrue. 

The gender issues in agricultural research policy are very wide, and each 
policy would need careful examination to identify the issues and linkages. In 
general, it is true that the priorities are set by men and some women, who are 
unaware of gender issues, and that these are seldom considered unless the research is 
sociological. But even social research can be totally gender blind. The underlying 
causes of imbalance in food production which affect food security at national, 
regional or district and household levels, for example, also influence food and 
nutrition security at the individual level, and are clearly gender-linked. They relate 
to increased demands on female labour; changing sex roles and responsibility for 
farm management, especially on small farms; gender differences in access to 
resources, including land, water, credit and technologies; time use and the division 
of labour; demographic changes relating to family size; dependency ratios; 
migration patterns and land use planning; the loss of indigenous knowledge and 
technology without appropriate substitutes; the competition for land, water and other 
resources, and between food and non-food crops; seasonal fluctuations and 
economic access to available food, pricing policies; items qualifying for subsidy - 
cash vs. food crops, male vs. female crops; credit and marketing policies; 
resettlement and transmigration programmes, environmental issues. The list is 
endless. 
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Gender and Technology 
No agricultural technology is gender neutral. Whether a hand tool, a machine, 

a storage bin, or biotechnology, all carry different implications for men and women. 
Technology is developed by men and women for use by women and men, or 
specifically for one sex or the other. Most are developed with a male or a female 
user in mind. Such implements respond to the demand created by those who want to 
use them and can afford to buy them. This results in a bias determined by the 
culturally-ascribed division of labour, and the limits placed on women's access to 
finance. Policy makers who have made such sex-discriminatory norms automatically 
will set the agenda for technology development accordingly, and planners will 
allocate resources based on the same set of norms. Thus we find farm women 
concentrated around the most menial, boring, low-paid, "low-tech" activities, while 
men clamber aboard tractors and combine harvesters. In a market-led economy, 
technology always addresses the needs of the monied clientele first. And it is men 
who have the money. In a centrally-planned economy, patriarchy dictates that 
machines are for men; that girls and women are "incapable, by reason of their sex, to 
understand, operate and maintain machines." In very few countries has this 
stereotype been challenged. Hand tools to speed up women's work in transplanting, 
weeding, harvesting and threshing, "yes." Machines for women? "No." 

Governments that allow technology development and transfer to be totally 
market-driven abrogate their responsibilities to the poor, most of whom are women, 
when they fail to introduce checks and balances into such a system. As long as 
discrimination precludes women's participation as equal partners in development, 
Governments must assume some responsibility for ensuring gender-related research 
and development. And they must oversee the transfer of proven technologies to 
address rural women's work. The primary aim should be to help women achieve the 
following:  

 reduce the time spent on tasks  
 increase productivity and income  
 reduce drudgery  
 diversify their production  
 improve and standardize product quality  
 participate in their own technology development programme so that 

all the above occur naturally and without pain or unnecessary conflict 
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Gender Issues in Agriculture 
Globally, farm women suffer from poor access to various kinds of productive 

resources and services, most importantly access to inputs, extension and market 
services, which is an important cause of their low productivity. According to a FAO 
(2011) study, had they enjoyed the same access to productive resources as men, 
women could boost yield by 20-30 percent; raising the overall agricultural output in 
developing countries by two and a half to four per cent. This gain in production 
could lessen the number of hungry people in the world by 12-17 percent, besides 
increasing women’s income.  

The results of gender researches reveal that despite the important role women 
play in agricultural production, they remain disadvantaged in numerous respects. On 
one hand, women have limited access to a wide range of agricultural inputs 
including seeds and fertilizers, technological resources, equipments, land and so 
forth. In addition, women often lack the capacity needed to deploy these resources. 
For example, women may have accesss to land but lack the capacity needed to 
deploy these resources. For example, women may have access to land but lack of 
access to the fertilizer needed to farm the land productively or lack of knowledge of 
how to properly apply fertilizer. Illiteracy, neo-literacy and lack of scientific 
knowledge are the major impediments in their growth. Furthermore, many non-
tangible assets, such as social capital, human capital, rights and decision-making 
power, are more difficult for women to access.  

It has also been observed that most of the agricultural activities undertaken by 
women are manual and drudgery prone. Trends in farm mechanization also reveal 
that women are the first ones to be replaced whenever any farm activity gets 
mechanized. Most of the farm machines- tractors, combines, threshers, balers, 
transplaters, etc are not gender friendly. Even small tools and implements such as 
sickles, hoes, clod breakers, etc until recently were made according to male 
anthropometric measurements. Certain other gender friendly equipments now 
available include-paddy transplanter, rake, shovel, chaff cutter, fertilizer 
broadcaster, improved sickle, twin wheel hoe, groundnut decorticator, groundnut 
stripper, seed treatment drum, bhindi plucker, pedal operated cleaner-cum-grader, 
maize dehusker cum sheller etc. 
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Gender-Sensitizing Policy Planners 
One of the tools to address gender differences in development has been 

gender-awareness training. This equips policy makers and planners with the skills 
required to identify the likely results on the people concerned, in any development 
policy. It also anticipates biases resulting from gender blindness. A valid criticism, 
however, is that such training is insufficient to provide the necessary analytical 
framework to enable policy makers either to internalize appropriate values or to 
apply a proper analysis. Too often the training is of too short a duration or it is 
superficial, or both. The best that can be expected is that a trainee recognizes a 
gender issue when confronted with one. The trainee is unlikely, however, to identify 
and anticipate key issues in the policy formulation without much more training. 
Recent attempts by many Governments to carry out an agricultural sector review in 
preparation for five-year planning exercises show that the results of gender training 
are generally weak. Often they result only in the inclusion of a short statement of 
intent on the integration of women into agricultural and rural development.  

Policy planning includes setting development priorities and objectives before 
drafting policy statements. This process governs, to greater or lesser extent, how far 
gender issues are taken into account even by those fully aware of them and their 
implications. There is frequently a hidden agenda in policy, and planners are 
expected to plan only for policies' already accepted development objectives. 
Politicians decide national objectives. Policy and plans then follow. Most 
politicians, of course, are men. Usually these men are neither farmers, technocrats 
nor bureaucrats. Their understanding of how people live and work at the grassroots 
is often quite divorced from reality, especially so when it comes to understanding 
poor women farmers. 

Where distrust has placed barriers between women and men, between rich and 
poor, landless and landowners, scientists and farmers, a dialogue on data will not 
help much to break this down. Facts do not speak for themselves unless someone is 
listening in good faith. The climate for such honest listening will have to be created 
on both sides. What is necessary to create a climate of trust is for each side to hear 
what the other has to say and to listen to criticism, whether of policy or programmes, 
before becoming defensive and hurling facts back at the critics. A scientific data 
base is only one tool in the process. It cannot replace the emotional debates that 
invariably surround agriculture's most controversial issues. It can, of course, temper 
them and strengthen the case for one side or the other, but all real issues still must be 
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heard. The most important skill for a policy maker interested in allaying distrust, 
therefore, is "to listen." This is seldom easy, for it requires a reversal of "normal" 
processes so that the emotion plays in concert with the facts to create that climate of 
trust essential to participation. Listening is a characteristic more common among the 
poor than the rich, among women more than men. It is a critical factor for all 
participatory processes: listen more, talk less, and use hard data to enhance the 
validity of the dialogue. 

Conclusions and Recommendations 
The above overview leads to the conclusions that: 

 Women's participation in agricultural production is extensive. Women work 
in crops and livestock production, cottage industry and household and family 
maintenance. The exact nature of each activity is determined by social class, 
season, specific crops, region and size of holding. 

 Without female input most rural households would cease to be economically 
viable. 

 Women work predominantly on their own holdings. 
 Recognition of women's work in agricultural and rural production processes 

does not necessarily lead to policies directed at women. Policies for women 
are usually adhoc. 

 When drafting agricultural policies, planners do not take into account the 
impact on women. Such policies, therefore, often have negative effects on 
women. 

 A major drawback in policy formulation is the lack of adequate statistics. 
Disaggregated data on women and their activities, particularly in non-farm 
households, is not available to planners. 

It is clear that women participate in various activities in the rural areas. All 
development policies in mechanization, water systems, crop priorities, land terms 
systems, and so on, clearly have an effect on women. To address rural women's 
needs, a number of steps are required, the most important being to include women in 
all policies. It is, therefore, recommended that: 

 Personnel at the various planning and decision-making levels should be 
trained and oriented in understanding gender issues. 

 Serious initiatives should be undertaken to improve all statistics related to 
rural women. All data collected should be gender disaggregated. 
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Methodologies to capture accurately women's activities and time-use in rural 
areas have already been tested by FAO. The guidelines developed for data 
collection should be made mandatory in gathering statistics. 

 To understand the constraints placed on women, in-depth qualitative studies 
of women's role in the agricultural sector, their work share and level of 
participation by crop and season, must be undertaken. 

 Increased efforts must be made to include women at policy-making and 
decision-making levels; women should be provided with opportunities to 
upgrade their professional abilities. 

 It is imperative that a women's unit or cell be created in the primary planning 
and policy-making body of Governments - the Planning Ministry or Planning 
Commission. Such a unit should ensure that women are included in all 
sectoral policies and budget allocations. 

 Efforts should be made to involve women in project identification and 
formulation. 

 In major agriculture projects, the assessment of their anticipated impact on 
women should be made mandatory. 

 Special attention should be directed towards developing technology to ease 
women's work load, training should be made available to women in the use 
of the technology that often displaces them; credit and other facilities should 
also be provided so that women are in a position to make decisions critical to 
their activities and to their very lives. 
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Role of All India Coordinated Research Project on Home Science in 
Addressing Drudgery of Farm Women 

Abha Singh & Jyoti Nayak 
ICAR- Central Institute for Women in Agriculture, Bhubaneswar. 

Establishment of AICRP on Home Science 
The All India Coordinated Research Project (AICRP) on Home Science was 

established during VI Five Year Plan in the 1980-85 to carry out research under the 
varying socio-ecological situations. The AICRP on Home Science is in operation at 
ten locations throughout the country viz., CCSHAU, Hisar; PAU, Ludhiana; UAS, 
Dharwad; UAS, Bengaluru; MPUAT, Udaipur; PJTSAU, Hyderabad (formerly 
ANGRAU); GBPUAT, Pantnagar; VNMKV, Parbhani; AAU, Jorhat and 
CSKHPKV, Palampur.  

In the XI Plan Period, the project was merged with the National Research 
Centre for Women in Agriculture, Bhubaneswar that was subsequently upgraded to 
Directorate of Research on Women in Agriculture (2008) and recently became 
ICAR- Central Institute for Women in Agriculture (2015). Three more new centres 
viz., Central Agricultural University, Tura; Tamil Nadu Agricultural University, 
Madurai and Sardarkrishinagar Dantewada Agricultural University, Dantewada have 
been included in the XII Five Year Plan (2012-2017) and will become operational 
from the Financial Year 2015-16. 

Aims of AICRP on Home Science 
The focus of this inter-disciplinary project has been on agriculture as a family 

enterprise, which engages rural women in a wide range of activities and varying 
work hours in different agro-climatic conditions. AICRP integrates all the five 
components of Home Science viz., Foods and Nutrition, Textile & Apparel 
Designing, Family Resource Management, Human Development & Family Studies, 
and Home Science Extension & Communication Management within the micro and 
macro ecosystems to bring about qualitative changes in family life of rural 
households. Main objective of this project is empowerment of women in agriculture 
for their improved nutrition, livelihood security and drudgery reduction for better 
quality living. 
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Frontline technologies for farm women 
The farm women are involved in various agricultural activities such as labour 

weeding, transplanting, harvesting, threshing and storing grains and also dairy 
activities which are drudgery prone. These took often have serious consequences for 
women due to the uncomfortable technologies or technology of performance. 
According to 2011 Census, 20.80% of male, 38.90% of female working population 
were actively engaged in agriculture. Almost 55.21% of the rural female workers 
were working as agricultural labourers and 24.01% as cultivators.  

Present day challenges are to sustain the development of women in agriculture 
while pursuing technological empowerment for them. Extension approaches and 
strategies followed for transfer of technology to farm women are required to satisfy 
their specific needs and problems. Involvement of women in production-oriented 
trainings and other extension programmes should not only be as beneficiaries but 
also as change agents for higher adoption and diffusion of latest home and farm 
technologies. Modernization in agriculture has displaced farm women from their 
traditional roles. Due to this farm women constitute a disproportionate number of 
rural poor. Access to productive resources such as appropriate technologies, training 
and credit facilities have always been insufficient to achieve their full potential.  

“Drudgery” is a term which refers to the conditions and experiences of living 
and working. The harsh weather, the grindingly exhaustive nature of work, the 
dissatisfactory and painful work experiences, the hazards arising of occupations etc 
descriptively explain this term. “Drudgery reduction” is a possible outcome that 
makes women work with improved productive capacity & health. It can be achieved 
through technology interventions conducted in a programmed way. Such an 
outcome needs location specific packages of technologies and a systematic approach 
of intervention 

Role of AICRP on Home Science in drudgery reduction of farm women  
The major focus of the project has been on technology interventions for 

drudgery reduction of women in agriculture, nutritional security and empowerment 
of rural women for livelihood security. Rural women experience muscular and 
physiological stress, due to environment, work process, tools with which they 
operate. Hence, drudgery prone activities were identified.  

Each Centre has identified a set of technologies as per the identified drudgery 
prone tasks of women through bench mark survey. A total of 45 villages are adopted 
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from nine states with a criteria based on major cropping systems, other livelihood 
occupations, basic facilities/ amenities of living, willingness to participate in the 
research process, line department linkage for development, proximity for 
commutation by research staff. Action programmes were conducted to women 
farmers of these villages in a phased manner with one village per year approach. 
Multi-location field trials were conducted at the farmers’ field where in the 
performance of technologies was demonstrated in comparison to their conventional 
practices. The following parameters were used in field investigation: 

 
Parameters Variables Measurements 

Performance of 
technology on 
work 

Work rate Area (m2), Time(hours), 
Weight (kg)  

Total labour hours Time measurement  
Effort used due to technology  5 point rating scale 

Drudgery 
perceptions 

• Work  demand on time  
• Feeling of  exhaustion 
• Difficulty of postures 
• Manual loads operative as per capacity 
• Perceived  difficulty in working 
• Perceived work load 

 5 point rating scale 
 

 
Technologies developed under AICRP on Home Science 

During the last few years several new initiatives were taken up to reduce the 
drudgery of farm women, and for increasing their work efficiency, need based 
improved agriculture tools/ implements and technologies were developed. Over the 
years AICRP on Home Science has developed following technologies to address 
drudgery at farm and household activities :  
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Technology Developed by Purpose Benefits 
A. Agricultural operations 

Head load 
manager 

PJTSAU, 
Hyderabad 

Transporting manure, 
seeds, harvested 
grains, vegetables, 
fodder and biomass 
fuel from home, farm 
and handling of sand, 
cement at the 
domestic construction 
sites. 

• Easy to wear 
• Straps / fastening aid 

provided to fix the frame in 
place at the back 

• Reduces load, drudgery and 
body pain   

 
Unit Cost: Rs. 800 – 1500/-  
(for order of 1000 pieces) 

Trishul 
weeder 
 

MKV, 
Parbhani 

Performing weeding 
activity in standing 
position 

• Improve the work posture of 
the worker from sitting to 
standing 

• The working efficiency 
increases because weeder has 
two blades 

• Increase in pace of work 
(hrs)/acre : 0.15 

Unit Cost : Rs. 300/- 

Ring cutter PAU, 
Ludhiana Vegetable plucking 

• Increases work rate 
(kg/h/labour) of women by 
67% 

•  Reduces in time (h/acre) : 
27%  

• Reduces drudgery in 
harvesting up to 48% 

Unit Cost: Rs. 30/- 

Finger guard 
 

PJTSAU, 
Hyderabad 

Harvesting flowers or 
vegetables like chilies 

• The technology is a protective 
aid made of copper metal 
sheet for the thumb and index 
fingers  

• Saved labor time up to 
37.50% as the pace of work 
improved.  

• Protects the fingers and gives 
comfort when the activity is 
done for long time during the 
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Technology Developed by Purpose Benefits 
season such as skin is 
protected from ruptures, 
burning sensation and worker 
could perform the activity for 
long duration. 

Unit Cost: Rs. 100/- (for 1000 
unit order) 

Face 
protector 

GBPUA&T, 
Pantnagar 

Harvesting and 
weeding 

• Reduce the risk of direct 
facial contact with sharp crop 
leaf edges, minute and 
hazardous dust particles and 
insects 

• Avoids the cuts and allergies 
to the face of the worker 

• The head band is sufficiently 
flexible so as to adapt the 
shape of users head 

• Can be reusable 
Unit Cost : Rs. 25/- 

Cotton 
picking 
apron 

MKV, 
Parbhani 

Cotton picking, 
vegetable harvesting, 
and sugarcane 
harvesting 

• Provided with long sleeves 
to prevent the body from 
direct exposure to sunlight 
as well as to prevent the 
skin from scratching while 
moving into the field 

• Easily be dressed up as 
laces are provided at the 
backside to tie up 

• Reduces of 77 beats in the 
total cardiac cost of work 
(10%) and physiological 
cost of work 2.5 beats (9%) 

• Makes the women 
comfortable while picking 
cotton 

Unit Cost: Rs. 350/- 

Capron CCSHAU, 
Hisar 

Used during 
harvesting, threshing 

• Activity was carried out 
conveniently as it protected 



  Promoting occupational safety and drudgery reduction among farm women 

 August 1-10, 2015                                                                                                                                                                  66 

 

Technology Developed by Purpose Benefits 
and winnowing 

of crops 
them from the dust during 
threshing. 

• Stress factor gained 83.60% 
scores depicting reduced 
stress to remarkable level. 
Due to convenience in the 
activity, work output recorded 
80.0 percent which was in the 
range of acceptable limits 

• Tool factor recorded 86.60% 
and field acceptability scored 
100% indicating capron was 
liked by the women and is 
highly acceptable 

• In wheat harvesting, 
physiological cost of work 
was reduced to 12.50% 

Unit Cost: Rs. 75/-  

Protective 
clothing 

CCSHAU, 
Hisar 

Pesticide applications 
and thrashing period 

• To mitigate the occupational 
health hazards of the farm 
workers during pesticide 
applications and thrashing 
period protective clothing 
developed for male and 
female worker viz., apron 
with hood and full sleeves 
with elasticized cuffs, pleated 
mask / beak mask, 
glasses/goggles, sports shoes, 
mittens/gloves, kameez with 
full sleeves, scarf mask etc. 

• Protective clothing were 
assessed to be highly  suitable 
and acceptable by the farm 
workers without causing any 
health problem or the 
hindrance while working 

Unit Cost: Protective dress for 
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Technology Developed by Purpose Benefits 
pesticide applicators Rs.2000-/ 
& for threshing Rs.1300/- 

B. Livestock Management 

Load 
fetching 
trolley 

CCSHAU, 
Hisar 

Transportation of 
dung 

• Reduced energy expenditure 
(21%) 

• Reduced physiological cost of 
work (18%) 

• Reduction in cervical and 
lumbar angle deviation (73% 
each) 

Unit Cost: Rs. 3000/-  

Gopal khore MKV, 
Parbhani Cleaning animal shade

• Work rate of women could be 
increased by 3.2 folds 

• 50% saving in labor wages 
• Reduced drudgery up to 48% 
Unit Cost: Rs. 300/- 

Revolving 
milking stool 
and stand 
 

MKV, 
Parbhani 

Useful while 
performing the 
milking activity 

• Helps to avoid wastage of 
milk 

• Easy to move, simple in 
fabrication and made out of 
locally available material by 
local artisan 

• Useful for resting the hands 
while taking break in milking 
activity 

• Easy to handle, carry and 
store 

Unit Cost: Rs. 900/-  
C. Household and Activities 

Tailoring 
table 

MKV, 
Parbhani 

Useful for activities 
like drafting and 
cutting, attaching 
saree fall and can used 
as dining table and 
study table 

• Easy to carry from one place 
to another because of folding 
feature of desk and small 
space is required to store it 

• Reduced Total Cardiac Cost 
of Work (beats) 232.27 to 
117.19 

• Reduces physiological cost of 
worker (beats 10.59 to 7.05) 
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Technology Developed by Purpose Benefits 
• Saves labour time (2.33 to 

1.79) 
Unit Cost: Rs. 1200/- 

Spreader 
frame and 
low level 
chair 

GBPUA&T, 
Pantnagar 

Improvement in work 
posture 

Physiological parameters 
(energy expenditure, TCCW 
and PCW) of the respondents 
involved in this work found to 
be reduced when the work was 
exquisite by improved method 
over conventional method from 
8.75 to 8.04 kJ/min, 1037.95 to 
1008.64 beats and 103.79 to 
100.86 beats respectively. 
Unit Cost: Rs. 4,500/- 

Fibre kelu MPUAT, 
Udaipur 

Proper illumination in 
room/tribal hut 

• Suitable for all seasons 
• Use of these kelus also 

eliminated use of kerosene 
lamps ever during the day for 
visibility inside the room 

• Improves the availability of 
day light and visibility in the 
rural kuccha houses 

Unit Cost: Rs. 150/- 

Water bag 
 

GBPUA&T, 
Pantnagar 

Fetching water in hill 
areas 

• 20 liters of water can be 
carried in one time 

• Energy expenditure reduces 
from 13.93 kJ/min to 12.18 
kJ/min 

• Reduces TCCW from 794.6 
beats to 725.25 beats  

• Reduces PCW from 132.43 
beats to 120.87 beats 

Bamboo 
workers 
work station 

CSKHPKV, 
Palampur  

• Reduces physical fatigue 
(based on RPE) from 3.2 to 
2.3 

• Reduces cuts and injuries due 
to use of bamboo strip 
smoother 
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Technology Developed by Purpose Benefits 
• Improved the health, skills, 

efficiency and net output 
thereby improving their 
income which motivated and 
enhanced the confidence of 
the workers 

Beads string 
maker 

CCSHAU, 
Hisar String making 

• 35 min. were spent in making 
of one kg of mala of beads 7-
8 mm size and with 
conventional and improved 
tool (T2), 2 hours and 45min 
were spend, respectively.  

• Saves time of 70.83% as 
compared to traditional 
method and 22.22% as 
compared to improved tool 
(T2).  

• Making mala from 1 kg of 
beads 3 mm size, with 
conventional improved tool 
(T2) and improved 

• tool (T3) time taken was 35 
hours, 10 hours and 9 hrs 30 
min respectively (table 4) 

• Use of improved tool (T3) 
72.8% of time was saved as 
compared to conventional 
tool and 1.21% time saving as 
compared to improved tool 
(T2).  

Unit Cost: Rs.900/- 
D. Nutritional Security 

Nutriguide MPUAT, 
Udaipur 

Data base of nutrient 
composition of 
cooked products. 

• It’s a software and hard 
bound book 

• Contains about nutrition facts 
of about 1200 recipes along 
with their standard recipe, 
ingredients, methods etc 
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Technology Developed by Purpose Benefits 
• The nutrients covered are 

protein, fat, total ash, crude 
fiber, carbohydrate, iron, 
calcium, ß-carotene and 
vitamin C. 

• Value of all nutrients are 
presented on 100g cooked 
weight and one portion size 

• Will serve as ready recknor to 
assess the nutrient intake of 
various items consumed in 
daily diet. 

• Will be helpful in planning 
normal and therapeutic diets 
for various condition and 
items 

Iron rich 
products 

PJTSAU, 
Hyderabad 

Combat Iron 
deficiency anaemia 
among the vulnerable 
group 

• To combat Iron deficiency 
anaemia among the 
vulnerable group especially 
the farm women, adolescent 
girl and school going 
children. 

• To develop products for 
accessibility 

• To ease transfer of 
technology 

• Among the products 
analysed, the Iron content of 
Laddoo was the highest with 
16.1mg per 100g of the 
product 

Cost: Rs. 70/kg  
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Conclusion 
Demonstrations and trainings were organized to create awareness and skill 

development for use of technologies by the women to reduce their drudgery in 
agricultural operations and household activities. Prospective women entrepreneur 
may also make use of these technologies for income generating activity for their 
livelihood security. 
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Postural Discomfort, Musculoskeletal Problems and Stress of Farm 
Women and Participatory Evaluation of Stress Index 

Gayatri Moharana, Jyoti Nayak and Pragati Kishore Rout 
ICAR-CIWA, Bhubaneswar 

Introduction 
The women are the backbone of agricultural workforce but worldwide her 

hard work has mostly been unpaid. They perform most of the tedious and back-
breaking tasks in agriculture, animal husbandry and households.  They don’t get any 
chance to take a nap and work like a machine without any break as compare with the 
man. The majority of these activities, which are full of drudgery, have not been 
supported by the mechanical advantages of tool and appliances. Still women are 
considered as secondary workers in the economic scenario. Agriculture ranks as one 
of the most hazardous industry because it is manual labour oriented and agricultural 
workers are exposed to a variety of hazards that are potentially harmful to the health 
and well-being. The physical demand of the farm work which ranges from moderate 
to heavy, often include standing, squatting, bending, reaching, carrying heavy loads 
and working for long hours may bring certain hazards to the person. Thus the health 
of farm women is always at risk.  

Women with poor health status are generally required to carry heavy loads or 
to adopt difficult, awkward postures for prolonged periods, which is a great cause 
of musculoskeletal problems. Moreover for certain agriculture activities female 
workers are also considered better than male workers. The daily work schedule for 
them thus becomes very demanding and arduous. Women also have higher 
musculoskeletal morbidity than men do. This is due to biological differences in 
body in combination with excessive physical demands that is sufficient cause of the 
observed differences. The safety and prevention of hazards in agriculture assumes 
critical significance. Women need to be made aware that jobs with repetitive 
motions put their bodies under tremendous jeopardy. It is crucial to understand the 
peril of women’s job, in order to minimize the potential consequences. 
Musculoskeletal problems due to bad posture can be a predicament for women of 
all ages. Pain in any part of the body particularly legs and back region in turn can 
cause poor posture. This vicious cycle can lead to lifelong health problems for 
some women. It is by far the easiest to correct posture related musculoskeletal 
problems when a woman is young. 
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Postures and Postural analysis  
The (Working) Posture 

 Posture is defined as the average orientation of the body parts over time.' 
(Bridger 2003). It is alignment of the body parts whether upright, sitting, or 
recumbent. It is described by the positions of the balance between the muscles 
crossing the joints. Impairment in the joints, muscles, or connective tissues may 
lead to awkward postures; or conversely, awkward postures may lead to 
impairments in the joints, muscles, and connective tissues as well as symptoms of 
discomfort and pain. Many musculoskeletal complaints can be attributed to stresses 
that occur from repetitive or sustained activities when in a habitually unnatural 
postural alignment. 

 Posture, which is the relative disposition of the body at any one moment, is 
a composite of the positions of the different joints of the body at that time. The 
position of each joint has an effect on the position of the other joints. Classically, 
ideal postural alignment (viewed from the side) is defined as a straight line (line of 
gravity) that passes through the ear lobe, the bodies of cervical vertebrae, the tip of 
the shoulder, midway through the thorax, through the bodies of the lumbar 
vertebrae, slightly posterior to the hip joint, slightly anterior to the axis of the knee 
joint, and just anterior to the lateral malleolus. Correct posture is the position in 
which minimum stress is applied to each joint. Probably a more useful reflection of 
aspects of posture is the dimensions considered relevant in analysing static 
workloads (Corlett, 2005): 

 Angular relations between body parts 
 Distribution of mass of body parts 
 Forces exerted on environment during posture 
 Length of time held in that posture 
 Effects on individual who maintain that posture 

Posture is thus a constant; something we are never free from; but also by its nature 
something that we rarely give conscious thought to. The exception to this is when 
different postures cause a change in a healthcare problem. It is known also that 
different postures affect physiological functions, and that postural possibilities may 
be affected by pathology. This article will focus on posture and lumbar spine pain; 
and specifically address these areas: The major types of postures that women adopt 
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while working are standing, sitting, squatting and kneeling postures. Human 
posture is the result of a complex control system. 

Common postures  and postural modifications that are used more frequently 
adopted while performing farming activities are: 

• Sitting  
• Kneeling 
• Squatting 
• Bending  
• Standing 
• Reaching 
• Moving  

 Common Motions  
 Repetitive Motions 

Postures adopted by farm women  
Farm women used to adopt awkward postures while performing various tasks 

household, agricultural and allied sectors. The common postures observed among 
them are squatting while weeding, milking, cleaning grains, post harvest operations 
and cooking related operations. Besides these they adopt posture such as bending at 
lower back while sowing, transplanting, threshing, irrigation, harvesting and some of 
the animal rearing activities such as cleaning of shed, feeding animals etc. Non static 
repetitive postures can be observed while collecting & cutting of fodder, fuel, water, 
disposal of dung, harvesting flowers fruits at orchards etc. Many agricultural tasks 
are highly repetitive. The farm women may have to perform the same motions 
repeatedly at a fast pace and with little variation. When motions are isolated and 
repeated frequently for prolonged periods, there may be inadequate time for muscles 
and tendons to recover. Combining repetitive tasks with factors such as awkward 
postures and force may increase the risk of injury (Openshaw, and Taylor, 2006).  
Posture Analysis 

Many methods for measuring posture therefore are available. Atha (1984) 
reviewed posture measurement for sports applications including: photographic 
methods, goniometers, accelerometers and opto-electronic co-ordinate analyzers. 
Many of these methods are impractical for use on the shop floor because of cost, 
complexity, calibration difficulties and the invasiveness of the technique. Other 
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methods for describing posture include direct observation and manual recording 
using forms (Karhu et al., 1977; Corlett et al., 1980; Priel, 1974) and computer-
aided methods (Kilbom et al., 1986b). Later came commercially available 
movement/posture evaluation systems require extensive data collection procedures, 
rigid camera calibrations, and referencing points. Strict control over the 
microgravity environment is not always possible due to limited personnel/hardware 
resources and time constraints. With the understanding of gravity of problem that 
Work-related musculoskeletal disorders (WMSDs) constitute an important 
occupational problem for both developed and developing countries, with rising costs 
of wage compensation and medical expenses, reduced productivity, and lower 
quality of life (Chaffin and Andersson, 1993,  Karwowski and Marras, 2003). 
Research techniques that have been proposed for quantifying the amount of 
discomfort and postural stress caused by different body postures can be divided into 
observational and instrument based techniques (Kee and Karwowski, 2007). In the 
observational technique, the angular deviation of a body segment from the neutral 
position is obtained using visual perception. In the instrument-based techniques, 
continuous recordings of a body posture are taken through a device attached to a 
person. Because of non-interference with job processes, low cost, and use ease, the 
observational techniques are more widely used in industry (Genaidy, Al-Shed and 
Karwowski, 1994).The observational techniques include OWAS (Karhu, Kansi and 
Kuorinka, 1977), TRAC (Van Der Beek, Van Gaalen and Frigns- Dresen,1992), 
PATH (Buchholz, 1992),  RULA (McAtamney and Corlett, 1993), REBA (Hignett 
and  McAtamney, 2000), LUBA (Kee and Karwowski, 2001), PLAS (Chung, et. al 
2002), etc. 

Discomfort Scale 
Another useful tool used in musculoskeletal research is the discomfort scale. It 

also can be widely used with almost no expensive instruments. Discomfort is defined as 
physical or mental distress, and is a synonym of inconvenience (Kuorinka, 1995). It 
indicates a perceptual, subjective phenomenon that is more diffuse than pain. 
Laboratory studies show short-term effects such as increased discomfort, but they also 
show relative differences in severity. Corlett and Bishop (1976) showed the  usefulness 
of measuring body part discomfort and Annett (2002a)  demonstrated the validity of 
subjective methods. Hence, subjective  discomfort appears to be legitimate for use in 
research on factors causing  musculoskeletal injury, and it is a valuable indicator of 
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mismatches  between the job and the human operator. 

Factors Influencing Human Postures  
Postures and motions generated by the human body are very difficult to 

simulate since the human body has so many interrelated muscles that produce 
movement. They are affected by factors such as muscular strength, fatigue, general 
health or state of mind. A good working posture reduces the physiological cost of 
work and fatigue to minimum. On the other hand static muscular effort and incorrect 
posture, if sustained for long period of time, can give rise to various types of 
musculo-skeletal problems. A good posture can be attained only when the 
dimensions of the work  surface i.e. height, width, depth, length, slope are proper so 
as to  reduce cost of work. The elbow height is an important determinant of the 
desirable height of the work surfaces because of the need  that it avoids static work 
and fatigue there from. Most authors' recommend that the working height for 
standing activity should  be suited both to the height of elbows above the floor level 
and to the requirements of the manual operations being carried out. It is important 
that special heights need to be worked out to suit  the nature of the work or the tools 
or working habits of the operators.  When allowed to behave naturally people do not 
stand still for long periods, they sway backward and forward and shift their weight 
from one leg to other or lean on things. During upright and reclining posture, the 
pelvis is rotated forward and lordosis is produced in the lumbar vertebrae. In 
contrast a forward sitting posture is usually accompanied by back rotation of the 
pelvis with flattering of sacrum and lumbar vertebrae. The spine in this posture is 
curved into a well-marked kyphosis- A hunched back. Such a posture is undesirable 
to hold for very long  period because it increases the load on musculature supporting  
the head and it produces muscular pain in the neck and small  part of the back. The 
orthopedists have agreed that a bent back  encourages disc problems. Although 
sitting reduces fatigue certain unfavorable sitting position can even be harmful. This  
unhealthy strain on the  spine due to excessively  bent posture; the intervertebral 
discs are  crushed between the  vertebrae. They tend to  flatten and this leads to 
mechanical disturbances of  the spine. Such disturbances  cause back complaints 
such  as lumbago or chronic diseases of the joints and the spine. To avoid complete 
kyphosis and strain on the back, seats should be provided with backrest for the lower 
part of the back, which will effectively support the spinal column and relieve the 
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back muscles of the strain of static effort. Too upright postures with lordosis of the 
spinal column also cause muscular fatigue and should be avoided.  

To increase the efficiency of work the posture chosen should be evaluated in 
terms of its demand on muscular effort so that the  physical exertion does not cross 
the limit of the worker.  Uncomfortable working heights quickly increase the cost of 
work, especially  when the work has to be continued for a longer of period . 
 
Effect of Poor Posture 
• Areas of joints, muscles and nerves can be affected by mal- alignment. These ill 

effects may start out as very slight, they may remain at a very low level, but if the 
cause does not disappear, they will get worse and may become intolerable. 

• Muscles will suffer through lack of circulations, which may  manifest as 
discomfort, ache or pain as well as lack of performance, getting tired quickly. 
The body's healing process is impeded when blood-flow is restricted.  

• Pain may arise when nerves are stretched or inflamed by mal- alignment. Again, 
the range of symptoms may be from discomfort, through tingling pins and 
needles, hot or cold feeling or numbness to pain. A characteristic of nerve 
damage is that sometime the symptom is not in the place where the damage has 
taken place. For example, a nerve being damaged in lower back may cause 
tingling or pain around the ankle 

•  Back pain and injury can be caused by excessive deformation and pressure of the 
discs 

• Sitting on high chairs increases pressure on the femoral vein in the back of the 
thigh. This can be a cause of blood clotting  in the veins of the legs.  

• Slouched posture makes the heart and lungs less efficient and concentration may 
be affected. 

• Slouching at the desk increases the pressure inside the chest. This may cause the 
heart to  work harder to pump blood through the lungs.  

• The neck has the least pressure when the head in an upright position, where it is 
well balanced. 

Remedies for Postural Discomfort and Pain  
1. Understand that person can take control- Mind and body are closely linked. In 

many instances we are in control of the conditions that give rise to pain and are 
therefore in a position to get rid of it. Once the person understands it and 
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consciously take control, he can achieve remarkable advances and become 
comfortable.  

2. Listen to the body- The second step is to listen to the body, what discomfort and 
pain are telling, in particular, with musclo-skeletal matters. Pain and discomfort 
convey that something is out of alignment, or something is moving in an 
incorrect way. Analyze the feeling, look for the root cause. Attend to the pain 
and discomfort positively by listening to them.  

3. Take action- Third step is taking action. There is nothing to be gained from 
inaction, grinning and bearing it. The best action  is prevention. The principles 
and outlines of human biomechanics combined with movement training and 
exercises are an effective  and long-lasting form of prevention. 

Preventive Measures and Controls: 
Although, a properly adjusted workstation, or use of some devices for 

example Weight Transfer Devices during Stooped Labor can help minimize 
awkward postures there always remains a scope to train the farm women for 
developing muscle strength, it is more genuine an option because its cost effective, 
self- controlled easy to adapt. 

While performing daily tasks, do not exert more force than is really 
necessary.  

 Become aware of posture. Good posture maintains the natural curve of 
the spine and includes relaxed shoulders that are held slightly back and 
level, ears in line with the shoulders, chin tucked slightly inward, and 
pelvis shifted forward to allow the hips to align with the ankles. 

 Sit close to work and keep frequently used materials within reach. 
 Maintain neutral wrist/arm postures as much as possible. 
 Avoid twisting and bending motions. These types of movements can put 

pressure on the spine’s discs. 
 Use both hands instead of one to lift or complete tasks. 
 Respect discomfort or pain. Avoid extended periods of continuous work 

by taking short breaks or performing other tasks intermittently between 
periods spent on harder work. This helps in bringing natural variation in 
posture.   
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 Make sure to have enough light to comfortably and safely perform job 
duties, avoid direct or overly-bright lighting.  

 To help relieve physical stress from body, try incorporating several of 
these stretching exercises into morning warm-up and daytime work 
schedule. While performing these stretches:  

Musculoskeletal disorder 
Musculoskeletal disorders (MSDs) are injuries or pain in the body's joints, 

ligaments, muscles, nerves, tendons, and structures that support limbs, neck and 
back. MSDs are degenerative diseases and inflammatory conditions that cause pain 
and impair normal activities. They can affect many different parts of the body 
including upper and lower back, neck, shoulders and extremities (arms, legs, feet, 
and hands). MSDs can arise from a sudden exertion (e.g., lifting a heavy object), or 
they can arise from making the same motions repeatedly repetitive strain, or from 
repeated exposure to force, vibration, or awkward posture. Examples of specific 
MSD disorders are carpal tunnel syndrome, epicondylitis, and tendinitis. Abrasions, 
contusions, and fractures that occur from sudden physical contact with objects that 
might occur in an accident are not considered MSDs. Musculoskeletal disorder is the 
most prevalent problems seen in the worker due to awkward postures, exertion of 
high force, repetitiveness of different activities. These affect the upper limbs, neck, 
lower and upper back and shoulder regions of the body and cause seriously damage 
to the body parts. MSDs can arise from the interaction of physical factors with 
economic, psychological, and social factors.  
 
Characteristics  

The term disorders (musculoskeletal) are used as a descriptor for pathological 
entities in which the functions of the musculoskeletal system are disturbed or become 
abnormal (Kuorinka, 1995). Disorders are contrasted with diseases, which are 
considered defined pathological  entities having observable impairments in body 
configuration and  function. A disorder can  result without a mechanical perturbation of  
the tissues involved (Kumar, 2001). MSDs can arise from the interaction of physical 
factors with economic, psychological, and social factors. 
Biomechanical 

MSDs are caused by biomechanical load which is the force that must be 
applied to do tasks, the duration of the force applied, and the frequency with which 
tasks are performed. Activities involving heavy loads can result in acute injury, but 
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most occupation-related MSDs are from motions that are repetitive, or from 
maintaining a static position. Even activities that do not require a lot of force can 
result in muscle damage if the activity is repeated often enough at short 
intervals. MSD risk factors involve doing tasks with heavy force, repetition, or 
maintaining a nonneutral posture.  Of particular concern is the combination of heavy 
load with repetition. Although awkward posture is often blamed for lower back pain, 
a systematic review of the literature failed to find a consistent connection.  

Individual differences 
People vary in their tendency to get MSDs. Gender is a factor with a higher 

rate in women than men. Obesity is also a factor, with overweight individuals 
having a higher risk of some MSDs, specifically lower back 

Psychosocial 
There is a growing consensus that psychosocial factors are another cause of 

some MSDs. Some theories for this causal relationship found by many researchers 
include increased muscle tension, increased blood and fluid pressure, reduction of 
growth functions, pain sensitivity reduction, pupil dilation, body remaining at 
heightened state of sensitivity. Although research findings are inconsistent at this 
stage, some of the workplace stressors found to be associated with MSDs in the 
workplace include high job demands, low social support, and overall job strain. 
Researchers have consistently identified causal relationships between job 
dissatisfaction and MSDs. For example, improving job satisfaction can reduce 17-69 
per cent of work-related back disorders and improving job control can reduce 37-84 
per cent of work-related wrist disorders  

Prevention 
The target of MSD prevention efforts is often the workplace in order to 

identify incidence rates of both disorders and exposure to unsafe conditions. Groups 
who are at particular risk can be identified, and modifications to the physical and 
psychosocial environment can be made. Approaches to prevention in workplace 
settings include matching the person's physical abilities to the tasks, increasing the 
person's capabilities, changing how tasks are performed, or changing the tasks.  

Encouraging the use of ergonomics not only includes matching the physical 
ability of the worker with the correct job, but it deals with designing equipment that 
is correct for the task. Limiting heavy lifting, training, and reporting early signs of 
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injury are examples that can prevent MSD. Employers can provide support for 
employees in order to prevent MSD in the workplace by involving the employees in 
planning, assessing, and developing standards of procedures that will support 
ergonomics and prevent injury.  
Stress  

Stress can be defined as a reaction to a short-lived situation, such as working 
in un-ventilated kitchen under smoky, hot environment and less illumination. Or it 
can last a long time if respondents/workers are dealing with dangerous machine, a 
spouse's death or other serious situations. Stress becomes dangerous when it 
interferes with respondent’s/ worker’s ability to live a normal life over an extended 
period. Respondent’s/worker may feel tired, unable to concentrate or irritable. Stress 
can also damage respondent’s physical health. When insufficient attention to job 
design, work organisation and management has taken place, it can result in Work 
related stress. Work related stress develops because a person is unable to cope with 
the demands being placed on them. Stress, including work related stress, can be a 
significant cause of illness and is known to be linked with high levels of sickness 
absence, staff turnover and other issues such as more errors. Stress can hit anyone at 
any level of the business and recent research shows that work related stress is 
widespread and is not confined to particular sectors, jobs or industries. That is why a 
population-wide approach is necessary to tackle it. 

Stress Index 

Stress can be defined as a reaction to a short-lived situation, such as working 
in un-ventilated kitchen under smoky, hot environment and less illumination. Or it 
can last a long time if respondents/workers are dealing with dangerous machine, a 
spouse's death or other serious situations. Stress becomes dangerous when it 
interferes with respondent’s/ worker’s ability to live a normal life over an extended 
period. Respondent’s/worker may feel tired, unable to concentrate or irritable. Stress 
can also damage respondent’s physical health. 

Stress index ( Annexure-I) is developed for the farm woman involved in 
household, farm and animal rearing activities by assigning numerical ratings 1 
through 5 against structured sentence. These sentences may cause the stress which 
further resulted into problem/ incident/ accident/ health problems of farm women. 
The scoring key, given below, will guide in assessing extent of stress. 
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40-60   :  Virtually free from stress 
61-100   :  Somewhat stressed 
101-140   :  Stressed- need to watch 
> 141       : Super stressed –Need to reduce all pressures in her 
life or 
                  try getting counseling. 

Conclusions  

It is very evident that women involved in agriculture are doing very tedious 
activities which are very drudgery prone and there are chances of health of health 
hazards likely to be happened at their workplaces. Workplace assessment is very 
much essential for a professional/ worker to identify the problems/obstacles at 
different respective workplaces. It provides a wide horizon to modify the work 
station according to the need and suitability of the worker such as in case of farm 
worker and farm women. During the performance of workers simultaneously 
postures adopted by them can be assessed with standardized tools and improved 
method can be advised in order to reduce awkward postures and repetitive motions. 
It will also help in the increasing the working efficiency of the farm women and 
improving their work productivity. It decreases the work place stress of a worker at 
his/ her work place. It will also reduce the chances of occupational health hazards, 
accidents and musculoskeletal disorders. It also provides a platform to the researcher 
to refine the work station at various working environment and fit the worker within 
the environment. Ergonomically modified workplace will be helpful in solving the 
health and safety issues of the farmer/farmwomen/ worker. 
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Annexure-I 

The structured statements that may cause some stress are given below in 
tabular form. 

Sl. 
No. Statements Ratings 

1 
I don't have any problem for food preparation work. [Light, 
sorting grain, peeling, cutting, chopping, pounding, dough 
making, milling of pulses & wheat] 

1 2 3 4 5 

2 

I don't have any problem for cooking food for my family 
alone. [Indoor, outdoor, temperature, Smoke, light, fuel, 
water, within the reach of all materials related to cooking, 
tiredness] 

1 2 3 4 5 

3 
I don't have any problem in cleaning the dishes/utensils.  
[use of ash, detergent, water availability, rubbing of vessel, 
proper place for cleaning] 

1 2 3 4 5 

4 I always find difficulty in getting the items related to 1 2 3 4 5 
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cooking due to non-availability of storing space. 

5 I do not tire in fetching water from a well outside of my 
home. 1 2 3 4 5 

6 Management of fuel wood  for cooking is a heavy task for 
me. 1 2 3 4 5 

7 Management of dung cake for cooking is not burden to me. 1 2 3 4 5 
8 I do not have any problem in cleaning of house daily. 1 2 3 4 5 
9 I do not find any difficulty in washing cloth. 1 2 3 4 5 

10 I always cover my face while doing all household work at 
the presence of elders. 1 2 3 4 5 

11 I am not comfortable in keeping veil while cooking. 1 2 3 4 5 

12 I am experiencing reciprocator related problem while 
cooking in un-ventilated kitchen 1 2 3 4 5 

13 I always come in problem when I am in tension or pre-
occupied in some of tasks/worries. 1 2 3 4 5 

14 I always get tired physically after completing the household 
tasks. 1 2 3 4 5 

15 
I am always under fear while cooking as some of my friend 
burnt her face partially/ fire caught to saree while preparing 
food. 

1 2 3 4 5 

16 Milling of pulse with hand stone mill is a tough job for me 1 2 3 4 5 

17 Milling of wheat with hand stone mill  is also difficult task 
for me  1 2 3 4 5 

18 

I comfortably perform field preparatory work in every 
season.  
[Squatting/ sitting/ bending posture, scorchy heat, taking out 
the foreign material from field and its disposal, clod 
breaking] 

1 2 3 4 5 

19 I do not have any difficulty in bringing food items for 
husband to the field. 1 2 3 4 5 

20 I do not indulge in to any problem while carrying FYM/ 
fertilizer/ seed etc. 1 2 3 4 5 

21 I do not feel any un-easiness with dust. 1 2 3 4 5 
22 I use to prepare chemicals in bare hand. 1 2 3 4 5 

23 

I am having skin problems after chemical preparation, 
fertilizer application, working in summer, rouging, weeding, 
harvesting, threshing, vegetable plucking,  winnowing, 
cleaning and storage. 

1 2 3 4 5 

24 I frequently find scratches on body due to use of sickle. 1 2 3 4 5 

25 
I find less irritation while using some protective wear during 
rouging, inter-culture, plucking, harvesting, threshing, 
winnowing and storage. 

1 2 3 4 5 

26 I feel inferiority while working with thresher, winnower, 
tractor, etc due to no knowledge of the operational tips. 1 2 3 4 5 
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27 I met with accident while working with thresher, winnower, 
grader etc. 1 2 3 4 5 

28 I came to understand that pre-occupied mind set and hurry 
always fear me to meet with any accident/ problem. 1 2 3 4 5 

29 Once I was hospitalized due to carrying/loading the 
materials.  1 2 3 4 5 

30 While working in scorchy heat, I was suffering from 
dehydration and sunstroke.  1 2 3 4 5 

31 I feel depressed when I get less wage to counterparts for 
same work. 1 2 3 4 5 

32 I deprive of using improved farm tools and equipment for the 
operations which are being performed by me. 1 2 3 4 5 

33 
I find myself fully tensed during peak season of farm work. 
[All household work, rearing of children, guest and farm 
work] 

1 2 3 4 5 

34 I occasionally tired after completing the field work. 1 2 3 4 5 
35 I always feel insecure in farm work regarding livelihood. 1 2 3 4 5 

36 

I always become disturb due to family tension and faced 
with some incident/ accident/ health problems.  
[Father in law, mother-in-law, husband, husband’s brother, 
husband’s sister, children, my parents and family members] 

1 2 3 4 5 

37 

I do not find any problem while feeding to animal, cleaning 
shed and disposing the cow dung. 
[Sneezing, skin problem, infection to self & children, 
irritation, vomiting, headache] 

1 2 3 4 5 

38 I sometime get injured while chaffing fodder. [Minor cut, 
major cut, damage to any body part] 1 2 3 4 5 

39 I sometime hit by animal while feeding, cleaning and 
milking. 1 2 3 4 5 

40 I upset for not getting the price of produce. [Vegetable, 
grains, milk, fruit, etc.] 

1 
 2 3 4 5 
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Women Friendly IPM Technologies Including Vermicomposting 

Dr. S. K. Srivastava, Principal Scientist (Agril. Entomology), 
ICAR-Central Institute for Women in Agriculture, Bhubaneswar, Odisha, India 

E-mail: sksdrwaicar28@gmail.com 
Introduction 

Agriculture has been evolving continuously. The present phase of changes 
being encountered by the agricultural sector, such as reducing availability of quality 
water, nutrient deficiency in soils, climate change, loss of biodiversity, emergence of 
new pest and diseases, fragmentation of farms, rural-urban migration, are some of 
the new challenges. These changes impacting agriculture call for a paradigm shift in 
our research approach. We have to harness the potential of modern science, 
encourage innovations in technology generation, and provide for an enabling policy 
and investment support for the benefit of the farm women. In India, despite several 
women focused programmes in agriculture and other sectors, gender issues have 
continued to cast shadow on the development of not only women but also the 
sectors.  

Women play a crucial role in agriculture throughout the world, producing 
and providing the food we eat. Despite of their contribution to global food security 
they are frequently bypassed various development strategies. Therefore, improving 
their economic status has now been recognized as an important component for any 
developmental activity. Rural women face several risks and problems out of which 
technical risks is the major one. Creating new opportunities for women it is very 
important that more focus should be given on capacity building of farm women 
basing on the type of work they desire. First Woman President of India Pratibha 
Patil in her very first official programme at National Academy of Agricultural 
Science, New Delhi advocated that our agriculture policy and programme should not 
be only pro poor and pro environment but it must be pro farm women. 

The greatest impact of green revolution is certainly making the food 
available for common man within his/her means. Nobody can now imagine what 
would have happened if the food grain production would not have increased from 50 
million tons to 252 million tons in 2011-12 during last six decades. Agriculture has 
enabled the country to increase food production thus making visible impact on the 
nation’s food and nutritional security. However, well established fact of green 
revolution which was targeted at maximizing food grain production was unrestricted 
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use of water, fertilizers and pesticides. As a response to higher yield, higher doses of 
input beyond prescribed and scientific limits created newer problems of ecology and 
environment. The pesticide consumption has gone up. The lop-sided consumption 
resulted in to build-up of pesticide-resistance, residues in consumables and 
persistence in soil, water and environment.  

How have humans affected the food chain?  
When we spray pesticides, we put the food chain in danger.  By breaking one 

link on the chain means all of the organisms above that link are in threat of 
extinction (like the domino effect).  By hunting animals nearly to extinction, 
everything above the animal in the food chain is put in danger.  A 'chain reaction' in 
the food chain can be perilous. Since the food chain provides energy that all living 
things must have in order to survive, it is imperative that we protect it. After WTO 
establishment, many developed countries began applying phyto-sanitary and other 
environmentally, socially acceptable cultivation practices due to barriers in 
international trade. Importing countries dictating terms of import which resulting 
into heavy losses to exporters from India. This has opened the options for Integrated 
Pest Management by precise use of pesticides and utilization of organic manure 
preferably vermicompost. At present a big questions how to achieve the best 
security of safe food without environment disturbance. This is just possible. The 
ways to do are: 

a) Judicious use of pesticide. 
b) Development of safer, effective, target oriented molecules. 
c) Use of IPM (Integrated Pest management) and IRM (Insecticide Resistance 

Management) 
d) Stricter control on spurious pesticide use 
e) Precision pesticide application, Enhanced use of seed treatment and newer 

pesticide application techniques. 
f) Pesticides monitoring mechanisms for Phyto Sanitary issues. 
g) Enhanced use of ICT and forecasting and forewarning. 

 
Judicious use is very important now. In 1990, we consumed 75033 metric 

tones of technical grade insecticide without substantial increase in production as a 
result of loss of factor productivity. With judicious use, we have come down to 
45000 metric tones and still getting equal or higher yield. Thus pesticides need to be 
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coupled with botanicals, mechanicals, pheromones and cultural practices to develop 
precise IPM technologies. Development of safer molecules is now the key issue and 
the newer molecules, which are coming for registration, are certainly much safer 
than the broad-spectrum pesticides. Strict control of spurious pesticides is an 
important issue. Suppliers of pesticides need to develop some code of conduct for 
this. Majority of the pesticides are sprayed and broadcasted which is an inefficient 
process. Around 10-20% of the pesticides applied as dust and 20-25% applied as 
spray are deposited and rest goes waste. Hence proper timing and method for each 
situation need to be devised. Seed treatment is a very efficient method for many 
diseases. Unfortunately, its use as not been largely adopted. In case of pesticide 
monitoring for residues, the classic example is of grapes. The zero-residue quality 
grapes have entered EU member countries and Middle East markets mainly because 
of total system devised to monitor the use of pesticides from farm to ship. 

About 1/3 of the pesticide poisoning cases in world are reported from India 
only. Pesticides are used in grocery stores and food storage facilities to manage 
rodents and insects, may be harmful to farm women. Rodenticides are chemicals 
used to control rats, mice, bats and other rodents by most of the farm women at 
household level. Chemicals, which control other mammals, birds, and fish, are also 
grouped in the category of rodenticides by regulatory agencies. Most of the times 
suicide cases of farm women have been reported with the use of rodenticides and 
insecticides used for stored grain pests. Due to large surface application of 
pesticides, hazard to human beings, domestic animals and wildlife has been 
reported. Each use of a pesticide carries some associated risk on human health and 
women are worst affected by these risks. Some of the vegetables like ladies finger, 
cauliflower, pointed gourd and brinjal are dipped directly in the pesticide solution to 
improve their appearance. Poor awareness of sale practices for handling chemicals 
and a lack of appropriate protective equipment also contribute to hazards. In most 
developing countries, poor rural women are the victims of the increasing costs of 
pesticides and fertilizers, and increasing hazards to human health. High pesticide 
residues in food chain cause health hazards viz; pesticides poisoning cases and 
deaths through organ dysfunctions, immunosupression, neurotoxicity, impairment of 
reproductive functions, carcinogenicity, tumorogenecity, paralysis etc., and harm to 
non target beneficial fauna and flora.  

 In India, women bear most of the responsibility for selecting and storing 
seeds for the next season. In Nepal, women have almost full responsibility for seed 
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selection, sowing, weeding, fertilizer and pesticide application, harvesting and 
threshing of rice in the mountain area. While performing different plant protection 
operations at household level specially for storage of food items, storage of 
pesticides brought for field crops, pest management of kitchen garden in homestead 
lands, reuse of pesticide containers, preparation of spray solution for spraying 
without personnel protective equipments (PPE) and weeding in field crops sprayed 
with pesticides; farm women get exposed to a variety of chemical pesticides and 
suffer with various adverse health effects due to lack of information and 
technological empowerment.  

Pesticides and toxic waste alter DNA 
A two year study commissioned by the Punjab pollution control board (PPCB) 

in November, 2007 and conducted by Chandigarh, s postgraduate institute of 
medical education and research (PGIMER) in 25 Punjab villages located near 5 open 
drains in Jalandhar, Ludhiana and Amritsar districts, has some of the following 
alarming situation: 
1. Significantly high rate of miscarriages among women and slow growth in 
children. 
2. Pesticides have also been detected in vegetables, blood as well as human and 

cattle milk samples. 
3. Evidence of genotoxicity in some cases. 
4. DNA mutations in 65 percent of the blood samples. 
5. Drinking water has turned toxic due to high concentration of heavy metals such 

as mercury, copper, cadmium, chromium, and lead. These chemicals have 
seeped in to the village’s groundwater from the polluted drain water. Evidence 
of these metals entering the food chain. 

6. Gastrointestinal, skin, eye, dental and bone problems significantly higher in these 
areas compared with villages not in proximity of drains. 

7. Early symptoms of neurotoxicity. 
8. Children complain of rashes and boils. 
9. Old men insist their hands and fingers are turning numb. 

 In the Andean regions of Bolivia, Colombia and Peru, women develop and 
maintain the seed banks on which food production depends. In Philippines women 
are affected by the misuse and mishandling of pesticide containers. This, of course, 
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also affects their children's health. Thus women friendly IPM technologies to 
increase safety with reduced drudgery are the need of hour at country level as well 
as at global level. A growing imbalance exists between women’s access to IPM 
technologies to increase safety with reduced drudgery on the one hand and the 
demands of production on the other. Integrated pest management technologies with 
the use of multiple approaches to control pests, is becoming widespread and has 
been used with success in countries such as Indonesia, China, Bangladesh, United 
States, Australia, India  and Mexico. Rural women are slowly coming forward to 
manage independently their farm enterprise as well as family headship. Men who 
were previously engaged purely in agriculture are migrating to other places for non-
farm jobs available at urban and semi-urban places. Therefore, it is expected that 
farming and allied enterprises may go to the hands of rural women and they require 
technological knowledge to face the future responsibilities.. 

What is IPM 
IPM is a process involving common sense and sound solutions for treating 

and controlling pests. These solutions incorporate three basic steps: 1) inspection, 2) 
identification and 3) treatment.  IPM requires a partnership between YOU and US. 

Our poets, philosophers or saints have always emphasized that human beings 
can find happiness only by living in harmony with nature. But with man’s greed 
power, preparing and prestige man has caused unfold damage to the ecosystem. He 
has used development as a means to exploit nature to its maximum, not caring a bit 
for the damage it has done and is doing to humanity.  
Why IPM  

• To ensure the preservation of ecosystems and quality environment in which 
human can live in harmony with nature. 

• To ensure a continuous yield of useful plants, animals and useful products in 
a sustained manner, even for future generation. 

The following components may be included for pest management in the IPM:  
1. Ecology based pest management.. 
2. Habit diversification. 
3. Host plant resistance. 
4. Physical methods of pest management.  
5. Mechanical methods of pest management.  
6. Use of hormone. 
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7. Use of insect pheromones. 
8. Using farmer’s wisdom ITKs. 
9. Use of plant products/botanicals and 
10. Biological control. 
 

1. Ecology based Pest Management 
Various eco-friendly tactics of pest management have to be integrated to avoid 

the use of chemical pesticides. The knowledge of interaction among plant, pest, 
natural enemies and environment is essential for effective pest management. When 
man disturbs balance of nature, nature strikes back in the form of pest outbreaks. 
Some examples of pest outbreaks are as follows: 
• White flies in cotton 
• Helicoverpa armigera in cotton 
• Slug caterpillar in coconut 
• Eriophyid mite on coconut 
 

Moreover, the pest status changes over the years due to interaction of various 
biotic and abiotic factors. One has to thoroughly understand the reasons for outbreak 
of pests and their changing status and plan the management practices accordingly so 
as to prevent further outbreaks. 
2. Habitat Diversification 

Habitat diversification makes the agricultural environment unfavourable for 
insect pest population growth multiplication and establishment. The following are 
some approaches by which the pest population can be brought down. 

2.1  Ploughing, hoeing and basin preparation 
Cultural practices like ploughing, hoeing and basin preparation influence 

directly, the survival of soil inhabiting pests. These routine agricultural operations 
expose soil inhabiting insect, pests and other arthropods and nematodes to harsh 
weather and to natural predators. Insects are most vulnerable when in the pupal stage 
and most insect-pests pupate in the soil, which furnishes a protective habitat. Birds 
like the king crow, the myna, the starling, etc. pick up the exposed pupae following 
these cultural operations. Some insects e.g. grasshoppers, crickets, mole crickets and 
borers lay their eggs in the upper layers of the soil. These eggs exposed during soil 
preparation and desiccated subsequently. Many insects like cutworms; grubs of the 
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root borer and white grubs, which feed on the root system of plants, are also exposed 
to the vagaries of the elements during basin preparation and hoeing. Ploughing the 
field after summer showers, removing the crop debris from the field, exposing the 
different stages of insects viz., egg, larvae and pupae to sunlight greatly reduce the 
pest abundance and prevent the pest population buildup. Deep ploughing carried out 
during winter helps in reducing the over wintering populations of several pests. 
Afore- mentioned cultural operations are performed manually using locally made 
tools and implements. Beside dislodging the pests from their protective habitat and 
subjecting them to unfavorable conditions for survival, these scientifically tempered 
cultural practices also improve aeration of the soil and facilitate proper percolation 
of water into the soil. However, the degree of success of these operations is related 
directly to the presence of natural predators in adequate numbers and the 
synchronization of these operations with the vulnerable stages of the pest's life 
cycle.  

2.2 Intercropping system 
Intercropping system has been found favourable in reducing the population 

and damage caused by many insect pest due to one or more of the following reasons: 
• Pest outbreak less in mixed stands due to crop diversity than in sole stands. 
• Availability of alternate host. 
• Decreased colonization and reproduction in pests 
• Chemical repellency, masking, feeding inhibition by odours from non-host 

plants. 
• Act as physical barrier to plants. 

Few examples like Interplanting maize in cotton fields increased the 
population of Araneae, coccinellidae and chrysopidae compared with control fields. 
Maize also acted as a trap crop for H.armigera reducing the second generation 
damage to cotton (Wu et.al., 1991). Intercropping pulses in cotton reduced the 
population of leafhopper (Robindra, 1985) and Lablab bean in sorghum reduced the 
sorghum stem borer incidence. Hence, appropriate intercropping systems have to be 
evolved where reduction in pest level occurs. 

Intercropping sorghum with other crops has been shown to reduce C.partellus 
damage on sorghum, urdbean, pigeon pea, cowpea and lablab bean (Mahadevan and 
Chelliah, 1986). The incidence of groundnut leaf miner, Aproaerema modicella was 
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highly reduced when groundnut was intercropped with cowpea of blackgram at the 
ratio of 3:1 (Logiswaran and Mohanasundara, 1985) and with pearl millet at a 4:1 
ratio (Baskaran and Thangavelu, 1990: Sathiyanandam et.al., 1992). The latter case 
increased natural enemy activity and reduced the requirement for one round of 
insecticide spraying and increased yield. Sowing cowpea (1:4) as intercrop with 
groundnut minimizes leaf miner infestation. Growing cowpea as intercrop also 
helped in attracting the female moths to lay more eggs on it and for early detection 
of occurrence. Intercropping system of groundnut and Bajra at 6:1 ratio had lowest 
leaflet damage by leaf miner (41.23%) and larval numbers (2.57) per plant followed 
by groundnut + cowpea, which had 49.26 percent and 3.10 larval number as 
compared to 64.56 and 4.13, respectively in groundnut pure crop. (Sathiayanandam 
and Janarthanan, 1995 ). Greengram (Co2) intercropped with sugarcane recorded 77 
percent decrease in sugarcane early shoot borer incidence over control 
(Kirshnamurthi and Palanisamy, 1995). Intercrop of soya bean, green gram, black 
gram etc. have been reported to reduce weeds as well. Sunhemp has been 
interplanted with potatoes to deter the potato blight fungus, Phytophthora infestans 
(Israel 1981). Intercropping with onion and garlic is recommended for nematode 
control. The damage of cotton ash weevil was more pronounced when eggplant was 
grown as intercrop cotton or as preceding crop, since both are preferred hosts for it.  
 
2.3 Trap Cropping 

Plantings of the susceptible or preferred crop of a pest grown near the main 
crop to attract insects or other organisms like nematodes to protect target crops from 
pest attack. Beneficial effect of trap cropping is achieved by; 
• Either preventing the pests from reaching the crop or 
• Concentrating them in a certain part of the field where they can be economically 

destroyed. 
• Growing trap crops like marigold which attract pests like American bollworm by 

lay eggs, barrier crops like maize/jowar to prevent migration of sucking pests 
like aphids and guard crops like castor which attracts Spodoptera litura in cotton 
fields was reported by Murthy and Venkateshwarulu (1998). Growing mustard 
as trap crop, 2 rows per 25 cabbage rows for the management of diamond back 
moth. First mustard crop is sown 15 days prior to cabbage planting or 20 days 
old mustard seedlings are planted. Growing castor along the border of cotton 
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field and irrigation channels act as indicator or trap crop for Spodoptera litura. 
Planting of 40-day-old yellow African tall marigold and 25-day-old tomato 
seedlings (1:16 rows) or Bidil  rustica tobacco around tomato (1:5) 
simultaneously reduces Helicoverpa damage. All the eggs of Heliothis armigera 
deposited on yellow Tagetes flowerbuds could be destroyed by the inundation of 
Helicoverpa adapted strain of egg parasitoid (Trichogramma  chilonis). The 
main crop of tomatoes is also sprayed with either HaNPV or Bt, both of which 
are compatible withTrichogramma. 

 
2.4 Companion plants 

Companion plants constitute a form of biological control - the use of living 
organisms to manage unwanted pests and disease organisms. Cannabis plants have 
been grown as companion plants alongside crops, which require this protection. 
Riley (1885) noted that Cannabis sativa growing near cotton exerted a "protective 
influence" against cotton worms (Alabama argillacea, then called Aletia xylina). 
Similarly,sunhemp grown around vegetable fields safeguarded the fields from attack 
by a cabbage caterpillar, Pieris brassicae (Beling 1932); potato fields were protected 
against the potato beetle, Leptinotarsa decemlineata (Stratii 1976); wheat suffered 
less damage by the root maggot, Delia coarctata (Pakhomov and Potushanskii 
1977); and root exudates of Cannabis repelled underground larvae of the European 
chafer Melolontha melolontha (Mateeva 1995).  Cannabis suppresses the growth of 
neighboring plants, whether they are noxious chickweed, Stellaria media 
(Stupnicka-Rodzynkiewicz 1970) or valuable crops such as lupine, beets, brassicas 
(Good 1953) and maize (Pandey and Mishra 1982). For the control of nematode 
Chamanthi ( Chrysanthemum coronarium) , a flowering plant is raised on the 
borders of tomato fields. 

2.5 Crop rotation 
 Crop rotation breaks pest life cycles, often improves tilth and fertility. 
Sustainable systems of agricultural production are seen in areas where proper 
mixtures of crops and varieties are adopted in a given agro-ecosystem. Monocultures 
and overlapping crop seasons are more prone to sever outbreak of pests and 
diseases. For example, growing rice after groundnut in garden land in puddle 
condition eliminates white grub. Crop rotation with non-host crop e.g. Sorghum, 
sesamum, wheat and barley reduced the incidence of root knot nematode. Crop 
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rotation with French beans reduces the bacterial wilt disease.    Sorghum bicolor 
(Johnson grass) is grown as fodder crop in April –May. After harvesting the crop, 
brinjal is planted by keeping roots of Johnson grass in the field. This results in zero 
incidence of wilt disease in moderately infested plots.                                                                                 

3. Host plant resistance 
Use varieties that are resistant to common pest species. Host plant resistance 

forms an important component of IPM . Several resistant varieties of crops have 
been evolved against major pests, through intensive breeding programmes. 
Development of varieties with multiple resistances to several pests and diseases is 
essential. Uses of resistant varieties reduce the cotton ash weevil damage. In rice, 
resistant varieties viz., MDU 3 (Gall midge), PY 3, CO42 (Brown plant hopper) 
should be used. To resist sorghum shoot fly incidence CSH 15 R can be used. 
Groundnut resistant varieties like Robut 33-1, Kadiri 3, ICGS 806031 should be 
grown in endemic areas to reduce the risk of thrips damage and bud necrosis disease 
in case of cotton, whitefly tolerant varieties like JGJ 14545, LK 861, Supriya and 
Kanchana should be grown in endemic areas (Regupathy et.al., 1997). Use less 
susceptible varieties of brinjal like SB 17-4, PBR-129-5, Punjab Barsati, Arka 
Kasumkar, Pusa purple round, Punjab Meetam, Pusa Purple Long and Surti Gota 
against shoot and fruit borer.  

4. Physical method of pest control 
Physical, (devices and procedures used to change physical environment of 

pest populations), methods of pest control are the oldest of all such insect control 
methods. These are rooted in simple practices that man, as a farmer, has leant from 
his long and close association with pests. These aid him in reducing pest populations 
to low levels. These include both direct and/or indirect measures which may be 
preventive or corrective in nature but are essentially slow acting, often ecofriendly, 
cost effective and compatible with other methods of pest control. 

5. Mechanical methods of pest management  
Mechanical methods of pest control are essentially slow acting, often 

ecofriendly, cost effective and compatible with other methods of pest control. These 
characteristics make them amenable to blend better with other methods of pest 
control even though they do not bring about an immediate or drastic reduction in 
pest populations. Modern concept of pest control does not emphasize the outright 
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eradication of pests but focuses on maintaining their populations at levels, which do 
not cause economic losses. Some of the mechanical methods of pest management 
include:  

5.1 Light traps in pest management 
 Nocturnal insects responding positively to light, e.g. defoliating beetles, 

moths of Bihar, hairy caterpillar, tomato fruit borer, tobacco caterpillar, and 
cerambycid beetles etc. are collected, using light source or by trapping them in a 
light-trap and are subsequently destroyed. The light traps could be used both for 
monitoring and as a means of control. Mohan and Janarthanan (1985) observed that 
the rice stem borer and the brown plant hopper responded more towards yellow light 
source, while the rice leaf folder and green leaf hoppers Nephotettix virescens and 
N.nigropictus responded to green light source. 

5.2 Yellow sticky trap 
White coloured traps are most effective in attracting the pigeon pea fly, 

Melanagromyza obtuse yellow colour attract cotton whitefly, Bemesia tabaci, cotton 
aphids, Aphis gossypi G. and green house white fly. Trialeurodes vaporarioru 
(Bhatnagar and Davies, 1979 and Gillespie and Quiring, 1987). Models combining 
the sticky trap with water pan have also been developed in increase the insect catch. 
Sticky traps are generally used with pheromones (Mohan et.al., 1994). 

6. Use of Hormone  
The basic studies of insect physiology have evolved the successful use of 

insect hormones in minimizing the pest population. The prime candidate for 
developing hormonal pesticides is the Juvenile hormone that all insects secrete at 
certain stages in their lives. It is one of the three internal secretions used by insects 
to regulate growth and metamorphosis from larva to pupa and pupa to adult. The 
Juvenile hormone is secreted by corpora allata, which is in the form of two tiny 
glands in the head. Besides, Ecdysone is secreted from thoracic gland, which causes 
pupation and maturation in insects. These hormones have been shown to alter the 
course of development in insects abruptly when applied at appropriate time and in 
turn it may be used as pesticides. Carroll M. Williams was first to synthesize 
cecropia crude juvenile hormone. 
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7. Use of insect pheromones  
Pheromones are chemical substances released by insects, which attract other 

individuals of the same species. Pheromone trap catches are highest when wind is 
from the East. Sex pheromones have been used in pest management in the following 
ways: 

a. Monitoring 
b. Mating disruption 
c. Mass trapping 

Pheromones are naturally produced chemicals used by animals to 
communicate to each other. There are three basic types of pheromones. Aggregation 
pheromones attract many individuals together, for example, a site where food may 
be plentiful. Sex pheromones are used by one sex of a species to attract a male. Trail 
pheromones are deposited by walking insects, such as ants, so that others can follow. 
Synthetic pheromones produced in laboratories mimic these natural chemicals. They 
are used to attract pest insects into traps, disrupt mating, and monitor populations of 
insects. Because they do not leave any residual effect they are considered gender 
friendly tools in order to reduce health hazards of farm women. In some cases 
women have had to walk long distances to fetch water to prepare pesticides for 
cotton production, and switching to pheromone trap based pest control lightened 
women’s labour.      

 
8.Using farmers wisdom ITKs. 

 The knowledge that indigenous people have regarding ecology, biodiversity 
and land use management is embedded in their belief system, their culture and 
religion. They have evolved ecologically sound technologies to deal with issues 
related to eco-friendly pest management. Traditional knowledge was perceived as a 
social responsibility albeit a paid one. Growing commercialization and 
industrialization over the last two decade has eroded this commitment adversely 
affecting the quality of care. In the context of global change, scientific validation of 
traditional knowledge has assumed greater significance. Around the world, there is 
growing interest in finding alternatives to the industrial farming methods that have 
emerged during the 20th century. One approach is to build upon traditional methods, 
which evolved over the first 10,000 years of agriculture. 
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9.Use of plant products/botanicals as Novel pesticides   
Recent studies have also indicated the presence of photo-activated Secondary 

Phyto Chemicals (SPCs)  (Photosensitizers/phototoxins), i.e they become toxic to 
insects in the presence of light (Arnason et al., 1992). These SPCs are involved in 
the plant defence mechanisms against insects. Such naturally occurring solar 
powered toxins are an attractive alternative to chemical pesticides because they are 
biodegradable (Saxena, 1998). Detail has been discussed in chapter 12. 

10. Biological control  
Suppression of harmful pest organisms by introduction, augmentation and 

conservation of their natural enemies is known as biological control. Natural 
enemies include parasitoids, predators, and microorganisms of pests.Recent efforts 
to reduce broad spectrum toxins added to the environment have brought biological 
insecticides into vogue. Biopesticides are certain types of pesticides derived from 
such natural materials as animals, plants, bacteria, and certain minerals. For 
example, canola oil and baking soda have pesticidal applications and are considered 
biopesticides. An example is the development and increase in use of Bacillus 
thuringiensis, a bacterial disease of Lepidopterous and some other insects. It is used 
as a larvicide against a wide variety of caterpillars. Because it has little effect on 
other organisms, it is considered more environment friendly as well as gender 
friendly. The toxin from Bacillus thuringiensis (Bt toxin) has been incorporated 
directly into plants through the use of genetic engineering. Other biological 
insecticides include products based on entomopathogenic fungi (Metarrhizium 
anisopliae), nematodes (Steinernema feltiae) and viruses (Cydia pomonella 
granulovirus).According to an estimate 26 billion dollars are spent on synthetic 
pesticides worldwide per year while only 300 million is spent on biological 
pesticides. Biological pesticides are far less potent over the long term. As the market 
for biological pesticides increases, we will also see more and more farm women use 
these biopesticides, which are ultimately better for the environment and beneficial to 
reduce pesticidal hazards.  
 
Vermicomposting Technology 

Vermicomposting is the bioconversion of organic waste materials into 
nutritious compost by earthworm activity.  Vermicomposting is an easy and 
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effective way to recycle agricultural waste, city garbage and kitchen waste. In this 
process worms help in transforming waste into high quality fertilizer. 
• Vermicompost helps to boost productivity of crops by 40% even at 20 to 60% 

lower nutrient input.  
• Therefore, many countries have adopted Vermicomposting for sound waste 

management and recycling strategies. It can be promoted as micro enterprise,  
• In this process the technology employed is very simple and can be easily 

handled even by an uneducated, unskilled farm women after a brief training. 

What is Vermicompost? 
Vermicompost is a result of a method of making compost with the use of 

earthworms, which generally live in soil. They eat biomass and excrete it in digested 
form. This compost is generally called Vermicompost. It is the dropping of 
earthworms after the intestinal digestion of organic matter. These dropping are high 
in nutritive value. Even of the Vermicompost dries there is no harm to the 
microorganisms.  

• Vermicompost contains many micronutrients like Manganese, Iron, 
Molybdnum, Boron, Copper and Zink as well as some of the growth 
regulators.  

• Vermicompost is a stable fine granular organic matter, when added to clay 
soil loosens the soil and provides the passage for the entry of air. The mucus 
associated with the cast being hygroscopic absorbs water and prevents water 
logging and improves water-holding capacity. Thus in the sandy soil where 
there is problem of water retention the strong mucus coated aggregates of 
Vermicompost hold water for longer time.  

• In the Vermicompost some of the secretion of worms and the associated 
microbes act as growth promoters along with other nutrient. It improves 
physical chemical and biological properties of soil in the long run on 
repeated application. The organic carbon in Vermicompost releases the 
nutrient slowly and steadily into the system and enables the plant to absorb 
these nutrients.  

• The nutrient level of the Vermicompost varies with the inputs.  
• To get high nitrogen content residues of leguminous species should be added 

to the pit. Addition of blood meal will result in increased nitrogen and 
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• By manipulating composition of wastes, desired quality of Vermicompost 
can be obtained. 

• Vermicomposting process generates an internal heat. The heat kills the pests 
and pathogens. It also destroys the seeds of weeds that may be found in the 
organic wastes.  

• Nitrogen oxides from chemical fertilizers might deplete the Ozone layer 
which may consequently cause- more skin cancer, more eye cataracts, loss of 
immunity, harm of the phytoplankton and crop damage affecting entire food 
chain but Vermicomposting will help for the minimization of these 
consequences. 

• In addition to nutrients vermicompost contains several populations of 
microbial bio control agents like species of Bacillus, Enterobacter, 
Flavobacterium, Pseudomonas, Streptomyces, Trichoderma, Gliocladius etc. 
They suppress soil born pathogens by the mechanism based on competition, 
antibiosis and hyper parasitism. Application of vermicompost mainly 
suppresses plant pathogens like Rhizoctonia, Pythium, Fusarium and 
Phytophthora species. Further vermicompost also suppress foliar diseases by 
the induction of systemic acquired resistance in the host plant, by activating 
pathogenesis related proteins. 

 
Conclusion  
 To avoid the dangers to environment, ecology and human being, the 
adoption of  IPM and vermicompost technologies with the incorporation of 
traditional and ecological farming is the best alternative. Therefore, India needs now 
is a complete review of its old traditional and indigenous systems, that would help 
reduce the pest control costs of farm women; that would reduce the exposure of farm 
women and their families to pesticides; and would help protect the farm and natural 
environment, making agriculture more productive and more sustainable for the 
future. National policy of Indian agriculture seeks to promote technically sound, 
economically viable, environmentally non-degrading, and socially acceptable 
methods of pest management. Vermicomposting is always considered as a viable 
alternative of chemical fertilizers by the farmers and farm women. However, it can 
emerge as a profitable venture for economic and social upliftment of farmers and 



  Promoting occupational safety and drudgery reduction among farm women 

 August 1-10, 2015                                                                                                                                                                  104 

 

farm women if undertaken as a business, based on proven scientific knowledge,  
technology, training and proper planning. 
 India has tremendous potential to emerge as major supplier of organic 
product in the world’s organic market for nutritional security.  However, its 
exploitation is limited on account of lack of awareness of Vermicomposting. There 
is an urgent need to disseminate vermicomposting as a micro enterprise .This will be 
a vital input for planned growth and sustainable development for the green food 
production, free from potentially harmful contaminants, which is of enormous 
significance throughout the world.  
If policy makers were to look more closely at women’s needs and contribution, and 
take measures to ensure they enjoy all their rights without exception, then many of 
the world’s poor would not be so poor, the hungry would be fewer and vulnerable 
groups would be less vulnerable. Once women are awakened and given the rights, 
needed orientation of literacy and skill development in plant protection, the rural 
women will move for accepting the challenges of their decisive role and 
participation. With them the family, the household and the whole village will move 
and ultimately the Nation will move to bring desired progress and prosperity in the 
rural areas. 
 

 

 

 

 

 

 

 

 

 

 



  Promoting occupational safety and drudgery reduction among farm women 

 August 1-10, 2015                                                                                                                                                                  105 

 

Improvement of Livelihood Security of Rural Farm Women 
Through Dairy Farming 

B. Sahoo, Anil Kumar and A. K. Panda 
ICAR-Central Institute for Women in Agriculture, Bhubaneswar, Odisha. 

email: sahoobiswanath11@gmail.com 

 “Livelihood security” refers to the ability to continuously maintain or 
enhance a healthy and secure life. Livelihood is made up of a range of on-farm and 
off-farm activities which together provide a variety of procurement strategies for 
food and cash. Population growth, urbanization and income growth are fuelling a 
substantial global increase in the demand for food while aggravating the competition 
between crops and livestock and influence livelihood security. Livestock based 
production system is an integral component of agriculture in rural economy.  Nearly  
70%  of  the  population  residing  in  rural  areas  is  engaged with traditional  
systems  of  animal  husbandry.  In India, 70 to 80% of the total livestock produce is 
contributed by the underprivileged families and livestock are central to their 
livelihoods and culture (Rangnekar, 2006). Women form the backbone of agriculture 
and play a significant role in agriculture and animal husbandry development. 
Despite the fact that women in India do most of the work in animal production, their 
work remains mostly invisible. Gender divisions in agriculture are stark, with all 
activities involving manual labour assigned to women, while all operations 
involving machinery and drought animals are generally performed by men.  

Dairying has been considered as a potential means of providing large scale 
employment as a part or full time job especially in rural areas. Women play a key 
role in animal, farm and home management. Successful dairy husbandry enterprise 
not only improves the socio-economic status of rural women, but also assures a 
sustained and assured means of income to supplement their income from the main 
enterprise. The major activities involved in dairy farming include collection of 
fodder/cultivation of fodder, grazing the animals, feeding and watering, cleaning the 
animals and shed, milking and marketing of milk. The operations are flexible and 
staggered depending upon the convenience of the family members and need not 
necessarily be attended foregoing wage employment opportunities. This activity 
does not require heavy capital investment as the farmers can start with the available 
non-descript cows or purchase cows easily in local markets.  The local cows are 



  Promoting occupational safety and drudgery reduction among farm women 

 August 1-10, 2015                                                                                                                                                                  106 

 

hardy and can be maintained even by landless by procuring crop residues.  Dairy 
farming does not demand heavy labour and hence the rural families can undertake 
this activity without altering their present engagements. The technology is simple 
and most of the local people are aware of the skills.  Finally there is good demand 
for milk even in local markets and there are several indigenous techniques to handle 
unsold surplus milk. Dairy business provides good opportunity for women to 
develop this activity as an enterprise and ensures steady cash returns throughout the 
year. Apart from providing employment and income, dairy farming supply farmyard 
manure and biogas through utilization of agricultural by-products. Such mixed 
farming ensures an excellent nutrient recycling which is an eco-friendly practice. 
Biogas reduces the dependence on wood for household fuel. Breed improvement and 
good dairy husbandry practice can promote stall feeding which in turn helps to 
utilise the dung for biogas and manure and conserve our forest and pasture 
resources. Within this framework, an integrated crop-livestock farming system 
represents a key solution for enhancing livestock production and safeguarding the 
environment through prudent and efficient resource use.  

Diversified versus integrated farming system  
Diversified systems consist of components such as crops and livestock that 

coexist independently from each other. In this case, integrating crops and livestock 
serves primarily to minimize risk and not to recycle resources. In an integrated 
system, crops and livestock interact to create a synergy, with recycling allowing the 
maximum use of available resources. Crop residues can be used for animal feed, 
while livestock and livestock by-product production and processing can enhance 
agricultural productivity by intensifying nutrients that improve soil fertility, 
reducing the use of chemical fertilizers. A high integration of crops and livestock is 
often considered as a step forward, but small farmers need to have sufficient access 
to knowledge, assets and inputs to manage this system in a way that is economically 
and environmentally sustainable over the long term. An integrated farming system 
consists of a range of resource-saving practices with integrated resource 
management that aim to achieve acceptable profits and high and sustained 
production levels, while minimizing the negative effects of intensive farming and 
preserving the environment. However, technologies and management schemes that 
can enhance productivity need to be developed to upgrade conventional agriculture 
along with preserving the natural resource need to be strengthened. 
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Dairy farming in cooperative mode: A way forward for women upliftment 
Dairying in particular play a vital role in the Indian economy. Millions  of  

people  are  employed  in  the  livestock  sector  and women  constitute  about  70% 
of  the  labour  force. Milk  production  in  India increased from 17  MT in  1950-51  
to 91 MT in  2004-05. India is the world's largest producer of milk due to the policy 
initiatives of Government of India (GOI) and contributions by various institutions of 
animal husbandry and allied sectors. During  the late 1960s, the GOI  initiated major 
policy  changes in  the dairy  sector  to achieve  self-sufficiency  in  milk  
production.  Producing  milk  in  rural  areas  through producer cooperatives and 
moving processed milk to urban demand centres became the  cornerstone  of  
government  dairy  development  policy.  This  policy  initiative  i.e. Operation  
flood,  gave  a  boost  to  dairy  development  and  initiated  the  process  of 
establishing  the  much-needed  linkages  between  rural  producers  and  urban 
consumers. The performance of the Indian dairy sector during the past three decades 
has been very impressive.  The  per-capita  availability  of  milk  was  128  gms  in  
1980-81 gradually increased to 232 gms in 2004-05. Despite, it’s being the largest 
milk producer in the world, India's per capita availability of milk is still lower than 
the recommendations (280 gm per day) of ICMR. The socioeconomic and 
demographic changes, rising income levels, urbanization and changing food habits 
and lifestyles, have also reinforced growth in demand for dairy products. Further, on 
the supply side, technological progress in the production and processing sectors, 
institutional factors, and infrastructure played an important role to the increased milk 
production in the country. 

Livestock production is a family operation and most of the livestock 
management is carried out by women. From  the  late  1980s  the  National  Dairy 
Development  Board  (NDDB)  placed  a  major  emphasis  on women’s  education  
as  part  of  our  co-operative development programme,  an  activity  designed  to 
strengthen  the  role  of women  members  in  the  control  and  governance  of  the  
dairy co-operatives through ANAND pattern.  Men were educated about the role of 
women in dairying  and about 6,000 out of the 70,000 dairy  co-operative  societies  
in  India  are  women’s  societies (Sheela and Ramegowda, 2013). Because  of  their  
direct  involvement  in  animal  husbandry, women  also  know much  more  about 
the  care  and  feeding  of dairy  animals, identifying  first signs of oestrous in cattle 
and buffaloes, disease  and  pest  problems. Women’s  dairy  co-operatives  perform  
better  than men’s because women are less political, more loyal to the cooperative 
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concept, more inclined to co-operate with each other and  to  place  their  common  
interests  and  concerns  above  the superficial  differences  of  religion,  caste  and  
political affiliation.  

Support  to  Training  and Employment Programme (STEP) for women was 
launched by the Ministry of Women and Child Development, Government of India, 
as one of the measures to ensure well being of women in  the  traditional  informal  
sector  in  the  year  1986 and advocates the objective of extending training for 
upgradation of skills and  sustainable  employment  for  women  through  a variety  
of  action  oriented  projects  which  employed  women  in large numbers on  a  self  
sustaining  basis  in  the market  place  with  the  minimal  governmental  support  
and intervention. However, dairy cooperatives and their members face several  
challenges i.e irregular/ unreliable market, low milk prices, diseases, water shortage, 
poor  performance of  the  cooperatives,  lack  of access to input services and lack of 
qualified staff. Women’s poor access to markets, services, technologies, 
information, and credit decreases their ability to improve productivity and benefit 
from a growing livestock sector which needs to be taken care by government 
interventions (FAO, 2013). India’s dairy cooperatives can easily be replicated. All it 
needs is good management that has foresight and constantly innovates to compete 
and search for excellence. The white revolution of India is now discussed all over 
the world for the wide span of development it has engineered. However, to improve 
production and generate livelihood support to the rural poor for upliftment of their 
economy, need based scientific ways of animal based production systems need to be 
intensified at farmers’ level for their upliftment. Further, dairy cooperatives   face 
several challenges like irregular/ unreliable market, low milk prices, diseases, water 
shortage,  poor  performance   of  the  cooperatives,  lack  of access to input services 
and lack of qualified staff. Indeed if cooperatives are managed  well  they  have the  
potential  to  uplift  social  economic  conditions of  their members, because they 
create opportunities and link them to markets and provide financial services. 

Strategy to improve livelihood security of rural women engaged in Dairy 
farming: 

 Animal breed:  The selection of breeds takes into account market requirements, 
feed availability, resistance to diseases and environmental conditions with due 
consideration of farm’s structure & local situation. 
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 Animal health:  The health of dairy animals should be monitored through 
preventing the entry of diseases into the farm. Construction of boundaries/fencing, 
avoid direct contact of visitors with animals, taking bio security measures in place to 
minimise the risk of spread of disease within  the farm and between other farms 
(transport cattle only in cleaned and disinfected vehicles, dispose fallen stock 
properly and contingency plan for an infectious disease outbreak etc), isolation of 
sick animals with contagious diseases and proper treatment with due care to avoid 
zootomic diseases are some of the basic requisite for maintaining health of the herd. 

Vaccination schedule for cattle and buffaloes in a dairy farm 

Disease Animal Vaccine Dose Immunity Time of  
vaccination 

FMD  
(Foot and Mouth 

disease) 

Cattle and 
Buffalo 

Polyvalent 
FMD vaccine 3ml S/C 1 year 

February and 
December 

Haemmorhagic 
Septicaemia (HS) 

Cattle and 
Buffalo 

HS vaccine 5ml S/C 
6 months and  

1 year 
May - June 

Black Quarter (B.Q) Cattle and 
Buffalo 

BQ vaccine 5ml S/C 6 months and  
1 year 

May - June 

Anthrax 
Cattle and 

Buffalo 
Anthrax spore 

vaccine 1ml S/C 1 year May - June 

Brucellosis 
Female cattle and 
buffalo calf aged 
4-8 months only. 

Brucella vaccine 2ml S/C 1 year - 

Theileriosis 
Cattle and calves 

above 
2 months of age 

Theileriosis 
vaccine 

3ml S/C 1 year - 

Rabies post bite 
vaccination Cattle and buffalo 

Rabies post 
bite vaccination 1ml S/C 1 year 

0,3,7,14,28  
and 90 days 

 
 Milking hygiene, milk storage and milk safety 

In order to harvest good quality milk, appropriate udder preparation for 
milking, consistent milking techniques, separation of milk from sick or treated 
animals and hygiene of milking equipments, milkers and clean environment of 
milking premises must be ensured.  Cooling of milk to the specified temperature 
and/or delivery to a processing plant in a specified time should be undertaken in 
time.  
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 Feed and fodder resource management 
1. Agronomical management 

Fodder production is a major component of the integrated farming system 
and efforts need to be made for increasing the forage production in a holistic 
approach of integrated resource management based on maintaining the fragile 
balance between productivity and conservation practices for ecological 
sustainability. Some of the scientific interventions for improving the productivity of 
forages are detailed as follows: 
Introduction of legumes/grasses: Forage legumes are important because they 
enrich the N content of the soil and have a high nutritive value. Legumes can be 
grown in mixtures with grasses in grasslands. By introduction of legumes like 
Siratro (Macroptelium atropurpureum), Stylosanthes hamata, S. scabra, Glycine 
javanica, Dolichos auxilaris, Desmodium spp and Centrosema pubescens etc., the 
quantity as well as quality of herbage production can be substantially increased. 
Indigenous legumes such as clovers (Tryfolium pratens, T. repens), Medicago 
denticulata, Melilotus alba, white clover, red clover have proved successful apart 
from Lucerne and berseem. 
Cutting and grazing management: The response to cutting of a forage plant 
depends upon its seasonal yield of carbohydrate storage, its growth habit and extent 
of inflorescence development. Frequency of cutting also significantly influences the 
yield and quality of herbage produced. The areas with high temperatures may 
require larger interval and low intensity of cutting to build up sufficient 
carbohydrate storage for regrowth.  
2. Silvi-horti pastoral management 

The grass rangelands exhibited enormous gain in forage production over 
existing situation due to multi-tier silvipasture techniques amalgamated with an 
adaptable complementary plant species. It involves planting of multipurpose trees in 
the existing pastures/grazing lands or planting such trees on wasteland/denuded 
lands followed by sowing /planting of grasses and or legumes in between the inter-
spaces of trees.  

Under alley cropping system, Leucaena leucocephala and even perennial 
pigeon pea etc. are pruned frequently to provide leaf fodder to get better crop 
production. For augmenting fodder availability, emphasis needs to be given to 
cultivated fodder crops on large area. Foliage of fodder trees could be fed to the 
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livestock in mixture with crop residues and hay. Mixing of tree foliage with dry 
roughage improves their palatability and nutritive value.  
3. Feeding of balanced ration to animals 

Rural farmers usually feed homemade concentrate devoid of mineral mixture  
imbalanced with energy, protein, mineral and vitamins which adversely affect the 
health and productivity of the animals and hence the economic return. Preparation of 
balanced ration by incorporating locally available mixed food grains ensuring 
optimum proportion of macro and micronutrients certainly ameliorate the 
malnutrition problems of animals. The concentrate and roughage ratio is usually 
recommended at 40: 60 for milch animals and 1kg concentrate for every 2.5 kg milk 
production along with 1.5-2 kg of concentrate as maintenance ration is usually 
followed for dairy animals. Besides concentrate mixture, provision of 30-40kg of 
good quality green fodder along with 2-3 kg of dry roughage (straw/hay) is normally 
recommended for a cow yielding 5kg milk per day. 

Farm animals derive their mineral requirements mainly from feedstuffs 
offered to them as use of mineral mixtures to supplement diets is almost non-
existent under the field condition. Keeping aside the economic constraints, there also 
exists lack of awareness regarding the positive impacts of mineral supplementation 
in terms of enhanced productivity. Moreover, recommendation of a mineral mixture 
of fixed composition for all over the country is also questionable, considering its 
vastness and varied agro geological conditions. Hence, area specific mineral mixture 
(2%) is used to be supplemented along with concentrate mixture in the animal’s diet 
which is practical as well as cost effective. 

4. Conservation of fodder resource  
During the rainy season, green fodder may be in excess of need which can be 

effectively conserved for lean period. The poor quality roughages and agro industrial 
byproducts are mostly left or burnt in the field which can be effectively preserved 
for the scarcity period. The quantitative and qualitative deterioration in common 
grazing lands by indiscriminate grazing pressure and the lack of adoption of fodder 
production technologies and its preservation further deteriorates the forage 
resources. Therefore, conservation of forage resources with the principle of 
judicious utilization of existing resources to augment productive performance of 
animals is the need of the hour. Green fodders of conventional source can be 
conserved as silage and hay making.     
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Silage making: Silage is the preserved green fodder in succulent form under air 
tight conditions where acids produced by controlled anaerobic fermentation of 
carbohydrates.  The objectives of ensiling are achievement of anaerobic conditions 
and to discourage the activities of undesirable micro organisms i.e. clostridia and 
enterobacteria allowing proliferation of desired spp. of lactobacilli which stabilize 
the acidic pH (<4.2) and restricts the growth of spore forming anaerobes and 
clostridia producing objectionable fermentation products (amines, ammonia, CO2, 
butyric acid, acetic acid etc.). Good silage is yellowish-green in colour with a 
pleasant vinegar smell. The technique is more or less similar to that commonly 
employed in the preparation of pickles in home.   

All the crops are suitable for silage making. However, excellent silage may 
be made from maize, sorghum, bajra and barely.  Among the perennial grasses, 
hybrid napier grass, guinea grass, para grass, sudan grass and rhode grass are 
commonly used for silage making.  Legumes like berseem, lucerne and cowpea are 
not suitable for silage making.  Flowering to milk stage is recommended for making 
silage from cereal crops.  Good quality silage can be made when the dry matter of 
crop is 30-35%. Silage is made by compressing the chaffed green fodder in tight pits 
called silos.  Many types of silos i.e. pit silo, tower silo, trench silo, bunker silo and 
bag silo etc. are usually followed for ensiling. One cubic meter of the silo can have 
650 to 700 kg settled silage.  A silo pit of 3.0 x 2.5 x 2.0 meter (LxWxD) dimension 
is a convenient size for making silage for feeding five dairy animals at the rate of 20 
kg silage per head per day for three months. Before filling, the sides should be 
plastered with mud and line with long stalks of dried fodder to prevent fodder 
coming into direct contact with earth. The green fodder are chaffed into small pieces 
(2.5 to 4.0 cm) with a chaff cutter and filled inside the silo compactly. In case the 
silage is to be prepared from leguminous fodders like berseem, lucerne or cowpea or 
immature grass rich in protein, the addition of carbohydrate like molassess (@ 4-5% 
of weight of fresh fodder) is essential.  Before ensiling, crops should be wilted to 65 
to 70 % of moisture to reduce seepage and leaching losses.  The silo should be 
covered from the top up to ground level by polythene sheet and on which a layer of 
10 cm moist earth should be spread.  Alternatively spread a 10-15 cm layer of dry 
fodders and cover it with and a layer of earth, and plastered with cow dung and earth 
mixture to make it air tight and water proof. Silage should be ready for feeding in 
about 45 days. Good silage has higher vitamin A content and better palatability than 
hay and other dry roughages.  Cattle prefer silage to coarse, mature and less 
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palatable green fodder.  The animals may take 4-5 days adoption period to accept 
the silage.  
Hay making : Hay making is the traditional method of drying and storing of high 
quality forage by reducing the moisture content to the level at which plant tissues are 
dead or dormant. The aim in hay making is to reduce the moisture content of green 
crop to a level low enough to inhibit the action of plant and microbial enzymes so 
that it can be safely stored without any deterioration. The moisture level in well 
cured hay should be below 15%. In most of the crops, early flowering stage having 
maximum nutrient contents is considered to be the best stage to harvest crop for hay 
making. Thin stemmed crops like berseem, lucerne, cowpea, soybean, oat and 
natural grasses are suitable for hay making. Good quality hay should be leafy, green 
colour with typical aroma of forage from which it was prepared and should be soft, 
pliable, free from dust, moulds, weeds and foreign materials.  
Improving quality of crop residues and agro industrial byproducts : The poor 
quality roughages, crop residues and agro industrial byproducts are used as a staple 
diet for ruminants in our country. The crop residues having relevance in ruminant 
feeding are jowar, bajra, maize stovers, wheat and paddy straw. These are highly 
fibrous in nature with low crude protein content. Most of the crop residues have 
more than 60% of DM in the form of cellulose and hemicellulose which are good 
source of energy (Jakhmola and Misra, 2000) for ruminants. But, their association 
with lignin form lingo cellulose complex which is more resistant for action by 
hydrolytic enzymes and rumen microbial enzymes and reduce the bioavailability of 
energy source (cellulose and hemicellulose) to animals. The products of digestion 
from such roughages are also considered to be poorly balanced for all productive 
purposes. Several methods have been developed in form of physical (chaffing, 
chopping, soaking, grinding, pelleting etc.), alkali treatment (sodium hydroxide, 
calcium hydroxide, urea etc.) and supplementation of trace minerals which improve 
the rumen fermentation pattern, digestibility and nutritive value of crop residues to 
enhance animal productive performance. Urea (4% level) is generally the most 
practical and often cheapest chemical available for treating crop residues which 
changes its physical nature and improve digestibility (ICAR, 1985).  

Most of the agro industrial by products are invariably moderate source of 
energy and protein with high levels of acid insoluble ash, erratic levels of minerals. 
The presence of toxic principles may not show apparent toxicity but may cause 
cumulative toxicity over a period of time and may adversely affect the health and 
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production of animals. Therefore, suitable treatments are needed for removal of anti 
nutritional factors for efficient utilization of feed. Besides physical and chemical 
treatment, biotechnological tools through use of white rot and brown rot fungi also 
improve the nutritive value of crop residues and agro industrial byproducts (Sharma 
and Walli, 1992). They solubilize the lignocellulosic complex by secreting enzymes 
and synthesize amino acids resulting improvement in quality.  

Compact feed block :An alternative feed during lean period 
 The feeding value of crop residues and agro industrial byproducts can be 
improved if they are blended into complete feeds. Complete feeds with desired ratio 
of roughages, concentrate, molasses and other agro forest based non-conventional 
feeds including top feeds improve the feed palatability, voluntary DM intake, avoids 
refusal of unpalatable portion, reduces wastage, increase bulk density thereby 
reducing transportation cost. This feeding system not only ensures improved 
utilization of nutrient from non-conventional feed stuffs but also helps in developing 
low cost balanced feeds for ruminants especially the dairy animals suffering from 
scarcity of conventional feed and fodder. Compact feed blocks are found to be very 
nutritious, easily digestible, handy to transport and require comparatively lesser 
space for storage and are considered as readymade balanced ration for ruminants for 
the benefit of landless labourers, small and marginal farmers. The common 
formulation of standard compact feed block is wheat straw / cellulosic waste/ tree 
leaves – 55-60 %, concentrate mixture - 30-35 %, molasses - 10%, mineral mixture - 
1% and salt - 0.5% (Singh and Singh, 2007) 

 Community-based extension approach : Need of the hour  
The government controlled extension system is unable to provide adequate 

technical support to livestock raisers. Hence livestock owners need to create a 
horizontal networking to have a platform to share their ideas and strategies for their 
overall upliftment. In order to provide green forage, year-round alternate landuse 
(Agroforestry) systems need to be developed on private or community lands in the 
vicinity of villages. The community lands, civil and panchayat lands, serve as potent 
source for grazing and hay production but do suffer from lack of management. 
"Every body's property is no one's responsibility", applies well to these areas. In the 
absence of any effective and efficient management organization to enforce mutual 
agreements, it is difficult to control the livestock population, encroachment for 



  Promoting occupational safety and drudgery reduction among farm women 

 August 1-10, 2015                                                                                                                                                                  115 

 

various purposes and indiscriminate grazing. The active participation of inhabitants 
can only achieve the desired goals. Appropriate production technology, availability 
of quality seeds of high yielding local and improved species is invariably a limiting 
factor. Therefore, after the selection of grass, legume and fodder tree/ shrub species, 
priority should be given to seed production and distribution programmes. 
Management of natural forest by the community could be improved substantially, 
ensuring ecological stability and reducing biotic pressure on existing resources.  

 Cooperation of government - NGOs for feminization of  dairy sector : A 
need indeed  
It is hightime for the feminization of dairy. The solution lays in the formation 

of   village level women self help groups. Concerted efforts of these SHGs, GOs and 
NGOs  are required to fight against the constraints in each aspect of dairy farming 
practices. Government and milk federation must take corrective action for formation 
of village level cooperative societies, so that farmers get proper market for their milk 
with reasonable cost. In addition to this dairy  development department must 
conduct skill-oriented long term training programs for production of value  added 
milk products, so that they get more prices, from  their raw material (milk). In 
addition to this, dairy development department must conduct skilled oriented long 
term training for production of value added milk products, so that they get more 
prices from their raw material (milk). Bank of local area should encourage the rural 
women for dairy business by easily availability of loans with reasonable interest or 
providing subsidies to dairy farmers by the dairy development department for 
promoting dairy business.  The animal husbandry department should conduct 
vaccination/ deworming/ health care programme with the help of scientists to 
improve knowledge among farmers about importance of schedule vaccination, 
deforming and health care of dairy animals and also conduct training programme for 
milk producers of study area about better management of milch animals coupled 
with importance and techniques of clean milk production. Government should take 
proper action for controlling the high charges taken by particularly government 
veterinary doctor/staff for performing medical assistance. It is necessary that 
government as well as NGOs must take initiative for proper functioning of AI 
centres. Veterinary and animal husbandry officers, district dairy development 
officers and scientists must aware the farmers regarding scientific feeding practices 
to dairy animals through conducting training.   Keeping in view of above facts, there 
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is need from government or other dairy development agencies to make available all 
essential infrastructures along with proper supply of technical inputs and services at 
the same time. If all suggestive measures taken up by government then only the 
study area will get momentum in feminization of  dairy sector. 

Conclusion 
Livestock development especially dairying is most likely to be effective as ‘a 

pathway out of poverty for rural women and enable them to compete with 
commercial producers provided: a) Organizations planning and implementing 
livestock development programmes    are sensitive towards the needs, resources, 
production systems and perceptions of the families; b)  Livestock development is a 
part of ‘Integrated Development Programme’ that incorporates natural resource 
management and development of producers organisations to provide credit and 
services and help to improve efficiency and quality of livestock produce; c) 
Technologies, recommendations and services are developed on the basis of  ‘needs 
assessment’ and are pre-tested for being beneficial to the resource poor farmer; d) 
Livestock extension is strengthened and targeted to the underprivileged families 
particularly the women. Action plans should be agreed and implemented based on 
the outcomes of the iterative interactions amongst the social groups and the technical 
teams regarding the ways to increase livestock productivity and profitability and to 
improve the non-market functions of dairy farming at household, community and 
village levels. Obviously this approach will require a change in paradigm from the 
conventional reductionist, animal-level inter-disciplinary, multi-institutional and 
multi-location research to people-centered, participatory and holistic methods.  
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Occupational Skin Diseases in Farm Women 
Dr. Shalini Ray, MBBS, MD 

Agriculture is a vital part of both the economy & the health of consumers, thus 
the health & productivity of farm workers ultimately affect everyone. Lower 
productivity may result in lower crop yields & higher prices for consumers. 
Agricultural farm women engaged in outdoor activities are susceptible to numerous 
factors in their environment that may result in work related hazards. Farm women 
are more exposed to hazardous working conditions such as exposure to pesticides, 
working long hours in hot climate which predispose farmers to occupational skin 
disease among other health problems.  

Studies have shown that in agricultural workers occupational skin disease 
accounts for 30% of all occupational diseases, of which occupational contact 
dermatitis accounts for 70-90% & has been reported more frequently than in non 
agricultural workers. 

In many countries occupational skin disease is the most common reportable 
occupational disease. However, the impact of occupational skin disease is often 
underestimated in India as the course of the disease is not life threatening & minor 
degrees of occupational skin diseases are accepted as “part of the job” especially in 
farmers. 

Exposure to pesticides is one of the most important occupational risks among 
farm women in developing countries. At present, India is the largest producer of 
pesticides in Asia and ranks twelfth in the world for the use of pesticides. Farm 
women who are engaged in spraying pesticides in the crops get the direct exposure 
of pesticides due to unsafe and non preventive work practices. They do not use the 
personal protective equipments (PPE) like safety masks, gloves and other 
protective gear regularly during pesticide application to crops which results in direct 
dermal exposure. 

Exposure to sunlight for extended period predisposes farmers to the risk of 
developing skin cancers. Farm women are an important group who work under sun 
for longer periods of time. As they are in contact with different chemicals and work 
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in hours when the earth is exposed to more sunlight and the days begin to extend, 
farmers are at higher risk of skin cancer compared to many other outdoor worker 
groups. 

The effect of an occupational exposure may range from the slightest erythema 
or discoloration of skin to a far more complex change, as malignancy. The pattern of 
skin diseases varies from one country to another and across different parts within the 
same country; in particular India, where customs, religion, language, climate and 
socio-economic conditions vary across different parts of the country.   

The diagnosis of different Occupational Skin Diseases (OSD) depends on the 
nature of the rash, occupational exposure, anatomical distribution, improvement of 
the rash when not at work and the results of special investigations such as skin patch 
tests. A high index of suspicion is required for the diagnosis of OSDs especially if 
there is no history of skin rashes in the workplace. Usually the rashes tends to 
improve when the worker is not at work e.g. when on leave. If there is no 
improvement in the rash after three weeks of absence from work then an 
endogenous cause for the rash needs to be considered or non occupational in nature. 

The various occupational skin diseases common in farm women are: 

1. Contact Dermatitis: Dermatitis is a localized inflammation of the skin. In 
general, inflammation refers to a condition in the body when it is trying to 
react to a localized injury of tissues. Occupational irritant dermatitis is an 
inflammation caused by substances in the workplace that come in direct 
contact with the skin. Signs of contact dermatitis include redness, blisters, 
scales, or crusts.  

2. Irritant Contact Dermatitis: Factors contributing to contact irritation 
include: the chemical properties of the substance, the amount and 
concentration of the chemical coming in contact with the skin and the length 
and frequency of the exposure. Factors specific to individual workers are 
also important. Hereditary factors influence the variety of reactions seen 
when workers in the same family are exposed to the same irritant. 
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The part of the body coming into contact with the substance plays a part 
in the degree of reaction. The penetration of substances varies over what area 
of the body as been exposed. For example, the face and upper back are more 
easily penetrated than the legs. 

Environmental factors also play a role. Hot, humid workplaces cause an 
agricultural worker to sweat; sweat can dissolve some types of industrial 
powders that may come in contact with the skin. This dissolving may 
increase the toxic effects of the chemical. On the other hand, sweating may 
also serve as a protective function, as it can dilute substances on the skin. It 
is best to become familiar with the chemical being used, so the farm worker 
can be adequately prepared during hot humid days. Working where the air 
humidity is low, or where the skin is wet for a prolonged period of time can 
cause skin chapping.  

3. Allergic Contact Dermatitis: Another kind of contact dermatitis, allergic 
contact dermatitis, differs in that it is an allergic response of the skin due to 
contact with some allergy-causing material. Another difference is that 
allergic dermatitis can occur in areas of the body that did not come in direct 
contact with the allergy-causing material as these allergens may be air-borne. 
Knowing the allergens of the individual worker and his/her response to it is 
the key to prevention. Wearing proper barrier clothing, keeps the sensitive 
farm worker free of contact allergic dermatitis. 

4. Sun Burn: Sunburn, a common result of overexposure to sun rays, is the 
most common and easily visible form of sun damage. Ultraviolet radiation 
(or UV rays) cause a type of skin cell called melanocyte, to produce the 
pigment melanin as a protective measure to keep the skin from burning. 
When exposure to the sun is too long or intense, the melanocytes cannot 
produce enough pigment in time to protect the skin and it will become 
burned. 

Preventive Measures: The first line of prevention of OSD is to identify the allergen 
and/or irritant and establish if it can be eliminated or if this not possible, substitute it 
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with less a hazardous agent. The next level of control is to develop engineering 
controls to eliminate or decrease exposure to these agents. The introduction of 
personal protective equipment (PPE) such as gloves and special clothing should be 
the last resort to control exposure to the agents. Workers need to be educated on 
appropriate and consistent utilization of PPE. The responsibility of ensuring a safe 
work environment is the dual responsibility of the worker and the employer. 

Skin can be protected at exposed workplaces if protection measures and 
programs are applied sufficiently and consistently. This is sometimes difficult. 
Various studies have shown that success in preventing OSDs is possible with 
intervention measures, which include training in skin protection. However, 
knowledge alone does not automatically lead to a change in attitudes, and this in 
turn may not automatically lead to a change in behaviour. Farm women be made 
aware that occupational skin diseases are almost invariably neither infectious or 
contagious. 

Occupational skin disease has important public health ramifications because it 
is a common occupational disease; and it shouldn’t be ignored as it has a significant 
psychosocial and financial impact on individuals.  
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Workplace Assessment Techniques and Advantage to Farm Women 
 

Dr. J. N. Mishra, Associate Professor, AICRP on Ergonomics and Safety in Agriculture,  
 College of Agricultural Engineering and Technology, OUAT, Bhubaneswar, Odisha 

E-mail: jnmishra64@gmail.com 
 

Women in rural India play a major role in shaping the economy of the country. The 
women work force in agriculture and allied sectors is estimated to be around 92 
million which amounts to about 40% of the total rural workers in the country. They 
participation in different production and post production agricultural operations 
including storage, packing, transport and marketing. Besides household 
management, most of the work related to management of cattle/other farm animals 
is done by women. Studies have shown that the Indian women work up to 14 hours a 
day to carry out the most arduous activities on farm and at home. Modernization of 
agriculture is taking place at a faster pace. However, jobs attended by women, more 
or less, remained the same. Though, considerable work has been done to develop 
agriculture with major emphasis on technical and economic achievement, very little 
attention has been given to gender issues. The technology development and transfer 
programmes are generally carried out on the assumption that the technologies are 
either gender-neutral or that the men are the main users and decision maker. This is 
often incorrect because women have quite different technological needs than men 
due to their different ergonomical characteristics, level of education, experiences, 
skills, etc. Therefore, many of these programmes prove to be ineffective as the 
technologies developed are not relevant to the needs of women  user, and transfer 
programmes do not reach up them.  

Introduction  
 The rural women are usually employed to perform arduous field operations 
like, preparatory work for seed bed, sowing behind the plough, transplanting, 
weeding, interculture, harvesting and threshing and primary processing of agro 
produce. The activities in agro-processing involve cleaning/grading, drying, 
parboiling, milling, grinding, decortications and storage. Women workers are also 
preferred in commercial agriculture lime tea, coffee, sugarcane, cotton, tobacco and 
plantation crops. Bidi making, jute retting, lac cultivation, processing and products 
preparation, cotton picking, sugarcane cleaning/detrashing, loading, spices picking, 
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cleaning and processing are also largely performed by women. For some of these 
operations, hand tools and equipment are available. However, most of the 
tools/equipment have been designed ignoring the real workplace assessment of the 
women workers. The modern technology the actual assessment of the workplace 
thus is not given consideration, may harm the women in long run rather benefiting 
by upgrading the skill of women.  
Anthropometry  
 Anthropometry is the technology of measuring various human physical traits 
as size, mobility and strength, whereas Engineering anthropometry is the effort to 
apply such data to design of equipment, workplace, and clothing to enhance 
efficiency, safety, and comfort of the operator since human machine interface 
decides the ultimate performance of the equipment/work system. Anthropometric 
measures vary considerably with factors such as gender, race, and age playing a 
dominant role in this variability. The application of anthropometric data is, 
therefore, controlled large by the anticipated user population. In Indian agriculture 
about 42 per cent of the workforce are women. Therefore, it is extremely important 
to give due consideration to gender issue while collecting the anthropometric data.  
 
Table 1. Comparison of anthropometric data of female workers  

Sl. 
No. 

Dimension 
India Odisha 

Average 
5th 
percentile 

95th 
percentile Average 

5th 
percentile 

95th 
percentile 

1 Weight, kg 46.3 33.5 59.1 44.0 33.8 54.1 
2 Stature, cm  151.5 141.4 161.5 151.5 141.8 161.2 
3 Vertical grip 

reach, cm   
183.1 168.9 197.3 179.4 166.3 192.5 

4 Acromial 
height, cm  126.1 116.8 135.3 125.0 115.8 134.2 

5 Olecranon 
height, cm  93.6 86.1 101.1 93.8 86.2 101.4 

6 Illiospinale, cm  85.3 77.2 93.5 82.5 74.9 90.1 
7 Metacarpal-III 

height, cm  64.9 58.1 71.8 64.3 57.6 71.1 

8 Knee height, 
cm  43.8 38.8 48.8 43.6 37.1 50.1 

9 Span, cm  155.1 142.2 168.0 158.0 141.7 174.3 
10 Sitting height, 

cm  77.5 70.2 84.7 78.4 69.8 87.1 
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11 Elbow rest 
height, cm  

20.8 15.8 25.9 22.1 17.4 26.8 

12 Knee height 
sitting, cm  

46.8 41.9 51.7 47.8 42.8 52.9 

13 Max. grip 
length, cm  

10.9 8.1 13.8 10.8 8.4 13.3 

14 Hand length, 
cm  

16.7 15.1 18.2 16.4 14.5 18.2 

15 Push strength 
(both hands) 
standing, N  

14.3 7.9 20.8 16.1 10.7 21.4 

16 Pull strength 
(both hands) 
standing, N 

15.8 9.5 22.3 15.9 10.2 21.5 

 
Use of anthropometric and strength data in design 
 At the start, it is necessary to define the user population. The important 
factors to take into account would be age, race, sex and occupation. As there is a 
large variation among body dimensions, it is not economical for sometimes 
practically feasible to design the equipment/work places so as to suit 100 per cent of 
the users. Therefore, generally the design is made in such a way so as to satisfy 90 
per cent of the users. This is achieved through use of 5th percentile and 95th 
percentile limits. It means that those people who fall outside these limits will not be 
matched with respect to the criteria concerned. They will be able to use the 
equipment but may be with less efficiency and comfort.  
 The anthropometric criteria fall into four main categories i.e. Clearance, 
Reach, Posture and Strength .Clearance criteria deal with concern like headroom, 
legroom and so on. Access problems between and around obstacles also fall into this 
category. Here, the limiting user will be large member of this population generally 
one who is 95th percentile in the relevant aspect. Reach criteria include those 
concerned with the location of controls or the storage of materials, and with a 
variety of situations where it is necessary to reach to perform a task. The limiting 
user will be a small member of the population usually 5th percentile in the relevant 
aspect. Postural criteria include those concerned with the location of displays  and 
controls at the heights of working surface. Here a limiting user will have to be 
identified keeping in consideration the job requirement. Strength criteria are 
applicable where a worker has to apply force to do the work. Generally here the 
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strength of the 5th percentile worker is taken as the design value. The data available 
on anybody dimension and strength parameter include mean, standard deviation, 
rage, 5th and 95th percentile values (5th percentile value = Mean – 1.645 x S.D. and 
95th percentile value = Mean + 1.645 x S.D.).  

Physical characteristics  
 Considering the design requirements of different tools or equipment and 
workplaces, various body dimensions were considered. For example for calculation of safe 
local carrying limit 5th percentile value weight of user population is to be considered. 
Similarly for deciding feeding chute height and for lifting olecaranon height towards 
deciding platform height for work to be done in standing posture like workshop, kitchen, 
etc. 5th percentile value of user population is to be calculated.  
  
Table 2. Physical characteristic of female agricultural workers in Odisha.  

Physical 
Characteristics 

Unit 
Female 
Mean +SD Range 

Age years 31.1 8.06 18 – 44 
Weight  kg 51.7 4.91 53 – 59 
Height, cm 152.0 7.61 142.1 – 162.2 
BSA  m2 1.52 0.12 1.38 – 1.69 

HR rest beats/min 70.3 3.2 65 – 76 

OCR rest l/min 0.19 0.02 0.16 – 0.23 
VO2 max l/min 1.70 0.08 1.56 – 1.81 

Body Mass Index  kg/m2 22.3 0.82 20.5 – 23.3 

 
Body Surface Area (BSA) 
 Body surface is required to find the energy metabolism of the worker.  
 

 
  

3600  

Body Max Index (BMI) 
 This measure exhibits a somewhat higher association with body fat and 
disease risk that do estimates based on simply structure and mass.  
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 .  

Ponderal Index (PI) 
 It is a simple measure of leanness of a person which ultimately decide output 
of a person. 
 

 
 

   

 
Maximum Oxygen Consumption ( VO2max)  
 Increasing the rate of work causes of linear increase in O2 uptake level to a 
point after which O2 uptake levels off. A further increase in work rest will no longer 
be accompanied by a further increase in O2 uptakes. The level at which O2 uptake 
levels off is called maximum aerobic power (MAP) and does not increase despite an 
additional  increase in workload. The VO2 max depends on factors like race, age, 
body built-up, etc.,  
Energy Expenditure Rate (EER)  
 Energy Expenditure Rate rate of a worker performing a job is calculated 
from the oxygen consumption rate data. This value of Indian workers has been 
accepted as 20.86 kJ/l of oxygen.  
Table 3.   Different postures adopted during  parameters in agricultural activities.  
Sl. 
No. 

Type of operation Traditional Posture Improved method 

1 Sowing / transplanting  Broadcasting /  
Random   

Standing / Bending Drum seeder / 
Transplanter  

2 Weeding  Hand  Squatting  / Bending Push pull weeder  
3 Application of PP 

chemicals  
Manual  Standing / walking  Sprayer  

4 Application of fertilizer  Manual 
Broadcasting 

Standing / Bending Fertilizer 
broadcaster  

5 Irrigation  Tenda/ Senna Bending  LLHP/ KBPump  
6 Harvesting  Manual (Sickle)  Bending  Improved sickle 
7 Threshing  Manual beating  Bending  Pedal thresher  
8 Transportation  Manual  Carrying on head  Bahungi  
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Table  4. Physiological parameters of selected subjects during paddy cultivation. 

Sl. 
No. 

Type of operation 

Female 

WHR 
beats/min 

OCR, 
l/min 

EER, 
kJ /min 

RC
WL, 
% 

1 Bund trimming with trench hoe 124.3 0.78 16.3 45.9 
2 Bund trimming with spade 138.4 1.12 23.5 65.9 
3 Paddy broadcasting - - - - 
4 Manual uprooting of seedlings  120.2 0.81 17.0 47.6 
5 Manual transporting of seedlings  112.7 0.69 14.4 40.6 
6 Manual transplanting (Bending posture) 114.7 0.65 13.6 38.2 

7 
Transplanting with  2 -row paddy 
transplanter 130.4 0.82 17.2 48.2 

8 Transplanting  with4 -row paddy 
transplanter 

134.8 1.19 24.9 70.0 

9 Sowing by pre-germinated paddy seeder 
(4-row) 

130.2 1.02 21.4 60.0 

10 Weeding by hand (Squatting) 100.2 0.58 12.1 34.1 
11 Weeding by trench hoe (Bending) 120.2 0.75 15.7 44.1 
12 Weeding with push pull type weeder  128.4 0.85 17.8 50.0 

13 Harvesting with sickle in squatting 
posture 

100.2 0.62 13.0 36.5 

14 Carrying paddy bundles on head  
(40 - 50 kg) 

128.4 0.97 20.3 57.1 

15 Grain threshing by beating on stone 
surface 132.5 1.19 24.9 70.0 

16 
Grain threshing by manual paddy 
thresher 124.3 0.76 15.9 44.7 

17 Grain threshing by power thresher 110.6 0.65 13.6 38.2 
18 Winnowing with Kulah 105.3 0.51 10.6 30.0 
19 Winnowing hand operated winnower  120.4 0.79 16.5 46.5 

 
Conclusion  

Design improvement in the existing tools, equipment and methods of work 
has significant effects in minimizing human strain, fatigue and increasing farm 
productivity. Extensive ergonomic research on farm operations and practices may 
generate a great deal of knowledge for the betterment of health, safety and 
productivity of billions of agricultural workers. In the present study the maximum 
oxygen consumption rate was recorded in pre-germinated paddy seeder (6- row), 
followed by operation in tenda, rice threshing on stone surface, for female 
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agricultural workers. Relative cost of work load was observed to be higher in 
weeding, transplanting, sowing seeds with seeders and threshing operations for 
female workers. Suitable work rest cycle may be followed to reduce the fatigue and 
drudgery involved in rice cultivation system in this region. 
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Introduction 
Horticulture with a wide range of crops e.g. fruit crops, vegetables crops, tuber 

crops, ornamental crops, medicinal and aromatic crops, spices and plantation crops, 
is one of the largest sectors of Indian agriculture. It contributes around 28% of the 
GDP from about 13.08% of the area and 37% of the total exports of the agricultural 
commodities. Our country has witnessed tremendous growth in this sector, which 
has brought out economic prosperity to the nation through ‘Golden Revolution’. The 
area under this sector was 0.76 million hectares in 1950-51 which has increased to 
24.2 million hectares in 2013-14 with a production of 277.4 million tonnes. Today 
country has got the status of 2nd largest producer of fruits and vegetables in the 
world. This important and indispensible segment of Indian agriculture, would have 
not reached to the present heights without the hard work of the farm women.   

Women constituting 60% of the farming population is responsible for 70% of 
the actual farm work. Almost in the all rural societies women constitute the integral 
part of the agricultural related activities. She is leading a very hectic life with double 
duties, first at home and second in the fields from ancient times. On an average she 
spends 10 working hours per day in domestic work and 7 hours per day in various 
farm activities. She is the first to wake up in the family and last to go to bed. 
Whatever the spare time she is getting after performing her domestic chores (house 
cleaning, fetching drinking water, utensil cleaning, food preparation, laundry, child 
care, tailoring, sewing, etc.) and social responsibilities, is being utilized by her for 
farm related activities as farmer and landless farm labour to support her family. 
Although, women work for longer hours and contribute substantially to the family 
income, they are not recognized as workers either by family or by the society rather 
wrongly characterized as economically inactive and supportive as cultivators’ wives. 
Therefore, there is need to highlight the role of women in horticulture appropriately.  

Farm women involvement in horticultural activities may vary with regions, 
farming systems, castes, classes and stages in the family cycle yet there is hardly any 
activity except ploughing, in which she is not contributing. In North India, women 
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mostly participate in fruit and vegetable processing, flower gardening, ornamental 
nursery, fruit and vegetable nursery kitchen gardening However, In South India, 
Eastern India and North Eastern India, besides these farm activities, women are 
playing important role in marketing of horticultural produce too. The role of farm 
women in different horticultural activities is being described under following heads- 

A. Horticultural crop production  
Fruit crops: Traditionally farm women are engaged in labour intensive, simple and 
low prestige tasks of fruit cultivation viz., collection of seeds, weeding, hoeing, 
irrigation, harvesting of fruits, transport of the produce to short distance and 
processing. In general they do not take part in operations requiring more physical 
strength, heavy implements (spade, machines etc.) viz., ploughing, pit digging, 
spraying of chemicals, mixing of manure, diverting water for irrigation etc. and 
those requiring greater skill, viz., orchard layout, planting, grafting, pruning and 
training etc. With the exception of a few hand tools (hand hoe, spade and knife), 
most of the tasks undertaken by women in horticulture are performed manually. 
According to Tripathi et al. (2015) women contribution in fruit cultivation includes 
weeding (80%), field preparation (40%), irrigation (40%), collection of harvest 
(40%), and sorting and grading (40%).  

Bhat and Bhat (2014) reported higher involvement of women than the 
involvement of men in apple cultivation for certain specific horticultural operation 
such as carrying cow dung on head, digging under plants, application of fertilizer, 
plucking of apples and transporting of boxes.  According to a study in 1984 of the 
Bay Region in Somalia, women and men share crop production activities. For 
example, in banana production, which is the main cash crop and second largest 
export commodity in the country, women fertilize and transport bananas to packing 
centres, while men irrigate and harvest the banana crop. Women are also responsible 
for the marketing of mango, potato, lemon, watermelon, vegetables and firewood to 
supplement their family income (FAO, undated2). 

Vegetable and tuber crops: Raising vegetables and tuber crops for supplementing 
diets as well as income is an important activity that women of the rural areas are 
performing. Major operations looked after by women are somewhat same as in fruit 
cultivation viz., sowing, planting, weeding, hoeing, irrigation, harvesting, digging 
for harvesting tuber crops and transport of produce to the short distance. Besides, 
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they do some other activities e.g. sorting, grading and selling of produce in local 
markets up to some extent.  The role of women in vegetable cultivation depicts 
interesting regional differences. The study conducted by Tripathi et al., 2015 in two 
districts (Khurda and Ganjam) of Odisha revealed that women participation is more 
in cultivation of vegetables as compared to fruits and flower crops. They are playing 
major role (60-80%) in field preparation, stubble collection, sowing of vegetable 
seeds, transplanting of seedling and weeding. The results of the study by Baba et al. 
(2010) in J &K revealed that although women dominates in some operations of 
vegetable cultivation but in totality male participation is found more prominent.  

Plantation crops: Coconut plantation plays an important role in the rural economy 
by generating income and employment. It is a major sector, which is woman 
dominated. The role of women in coir sector is as high as 80% and 60% in coconut 
processing and broom making, respectively. Involvement of women in coconut 
based handicrafts is up to 40%. Women generally work as groups and hence, there is 
need to organise women’s societies with a view to empower women socially and 
economically. 
 Study conducted in the rubber-producing villages revealed that, women are 
involved alongside men in all steps of rubber tapping due to inadequate labour and 
the seasonal nature of rubber production. In addition, like men, women often work 
as self-employed or hired labour (FAO, undated1). 

Ornamental crops: Flower cultivation has emerged as a lucrative business which 
ensures higher potential to return. Women participate in almost all activities right 
from preparatory tillage to harvesting, storage and marketing of the flowers. 
According to Mankar et al., (2013) in Vidarbha region of India farm women 
engaged in marigold cultivation activities are performing major role in top dressing 
of fertilizer (40%), grading (30%), packing (25%) and marketing of flowers (40%). 

 In Dakshina Kannada, women have been entrepreneurs since ages particularly 
in the floriculture arena.  Women from the past have been actively associated with 
the development of their families and this is a trend seen from a distance past. The 
local flower producers/ sellers in Mangalore are a classical example of need based 
entrepreneurship. The aim of this research is to examine the reasons for women 
entering into the business of producing and selling flowers as a means of supporting 
their families and eradicating poverty in their homes. The objective of the study was 
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to understand the reasons for women taking up the business of producing and selling 
flowers and to study the role of formal education in building entrepreneurial skills of 
women.  The study reveals that these women were solely responsible for eradicating 
poverty in their homes. They were entrepreneurs in a social and commercial sense 
and took up entrepreneurship with sole aim of eradicating poverty. The study further 
reveals that traditional producing and selling of flowers has declined for various 
reasons including the modern boutique shops and flower merchants which are 
operating in a large scale and selling erotic flowers which have longer shelf life and 
have caught the fancy and aesthetic sense of the customers. In this study the authors 
find that nearly half a decade ago women entrepreneurship in floriculture was 
flourishing (Dsouza and Pakkeerappa, 2014). The flower maala business in south 
India is purely done by women as in most of the cases the customers are women 
only. 

B. Horticulture IPM 
The concept and practice of IPM has been widely adopted first, in rice, then to 

cotton and vegetable production.  Despite implementation of gender specific IPM 
project on the health risk concerns of farm women (FAO, 2003), to date, there has 
been limited well-researched documentation on the role and contribution of women 
in IPM (Mancini et al., not dated). In a study conducted in coastal Orissa indicated 
that, women were mainly engaged in accessory IPM works of vegetables such as, 
insisting males for pest control, helping in application of pest control tools, field 
crop sanitation, sorting out affected fruits for market and safe seed storage in 
vegetable crops (Singh et al, 2010).  It has been reported from other places also that 
women have a high level of knowledge of pesticide health impacts, perhaps due to 
their role as health caretakers in the household but that their higher level of activity 
in non-field roles effectively hides their involvement in vegetable pesticide 
management (Anonymous, Undatedb). This was supported by reports that revealed 
that women participate less in activities such as spraying, fertilisation and irrigation 
in vegetable crops (Ozkan et al., 2000).  

Limited research information and anecdotal notes have begun to appear on 
women’s participation in IPM, especially in East Asia (Rola, 2003). Where men are 
involved in non-farm activities, there is much scope for women to take part in IPM, 
but under restrictive situations, their participation in IPM is very limited (FAO, 
2000). It has been observed that many programmes, including IPM, work had an 
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adverse effect on female farmers and to overcome this limitation, Gender Field 
School experiments have been encouraged (Fakih, 2003). In Viet Nam also the 
differential participation of women in IPM was 19% even after four years after the 
start of the IPM training programme (FAO, 1996).  

C. Nursery  and seed production  
Commercial fruit and vegetable nurseries is flourishing trade as the demand 

for quality planting material is increasing day by day. This sector provides better 
opportunities for a farm woman to earn handsome money due to ease of operation 
and flexibility of timing. Traditionally they have been in those nursery activities 
which require less skill and machinery viz., bed preparation, seed treatment, line 
sowing, filling of polythene preparation, weeding, watering, fertilizer application 
and seedling bundle preparation. They do not contribute much in grafting and plant 
protection measures due to lack of technical know- how and the amount of drudgery 
involved. Therefore, training on grafting and use of women friendly agricultural 
equipments could be very helpful in empowering them in nursery related activities. 
Disease and pest management is very important for nursery seedling production. For 
this purpose regular need based application of pesticides is necessary which is 
generally done by knapsack sprayer. The womenfolk find it difficult to shoulder the 
sprayer and operate by cranking the lever. Cart based pneumatic women friendly 
sprayer are available to counter this constrains. These are easy to operate and use. 
Farm women can easily spray pesticides to seedlings with the help of long delivery 
pipe, without taking the sprayer to all parts of nursery.   

Women can also be involved in production of quality seed both in vegetable 
and ornamental crops. Women can perform various seed processing operations like 
harvesting, threshing, cleaning, drying, sieving and packaging (weighing filling in 
packets, stapling, labelling, etc.) efficiently. 

D. Beekeeping 
It is an ideal, economically-viable enterprise that can be taken up by farm 

women as a profession as it requires less labour, attention, investment and no 
permanent holding. Besides, we have available with us the high yielding exotic Apis 
mellifera, commonly called Italian bee. Women can easily learn various operations 
involved in beekeeping viz., hiving of bees and bee swarms, occasional feeding, 
queen introduction, prevention of absconding, swarm control, honey extraction etc. 
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A few bee colonies (boxes) kept in a kitchen garden or backyard of the house would 
add to the income of the farmer woman.  

E.  Mushroom Cultivation 
Mushroom cultivation is considered one of women friendly enterprises as it 

is simple, low costing and home bound. It provides great opportunities of income 
generation to farm women in both semi-urban and rural areas. Women possess skill 
and patience required for important operation like- harvesting of mushrooms, which 
are picked at the desirable stage very skilfully without damaging bed and 
neighbouring pin heads; trimming mushrooms before packing for sale. Other 
operations like filling of compost, spawning, casing, spraying etc. can be carried out 
easily by women since these do not require moving out of homes. Women can also 
be engaged in packing processing, processing and preservation activities. Thus, 
women can play a vital role in mushroom cultivation without sacrificing their 
household responsibilities.    

Undoubtedly, mushroom cultivation can go a long way in raising overall 
economic level of women. Therefore, there is an urgent need to impart technical 
know- how to women so that they can adopt mushroom production as an income 
generating activity. Manju et al. ( 2012)  and Biswas (2014) found the significant 
impact of awareness and training programmes in disseminating the knowledge of  
mushroom cultivation . 

F. Post harvest 
Though, women have been doing various important post harvest activities in 

horticultural crops since the time immemorial like collection of harvest, curing, 
drying, cleaning, sorting, storage, etc. yet, their role in post harvest can be made 
more significant with the adoption of new available technologies like hot water 
treatment, fungicidal dips, waxing, pre-cooling, grading, artificial fruit ripening, 
packaging in corrugated   fibre board boxes etc.  In case of plantation crops, women 
play important role in labour intensive and drudgery driven post-harvest operations 
viz., de-husking of ripe and tender areca nuts, shelling, peeling and grading of 
cashew nut, beating and cleaning of retted coconut husks and spinning of coir yarns. 
Cashew processing is a highly labour intensive industry and has a long history of 
employing a large number of workers. One of the unique features of this industry is 
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that an overwhelming majority (more than 90%) of workers are women belonging to 
the economically and socially disadvantaged strata of society especially in Kerala.  

G. Processing and value addition 
According to UN Food and Agricultural Organization (FAO), one third of all 

food produced for human consumption or 1.3 billion tonnes a year is lost or wasted. 
Food loss is more common in low-income countries with restrictions in harvesting, 
storage, cooling, infrastructure, packaging and marketing systems. In recognition of 
this, the FAO's recently unveiled reforms include a focus on both food loss and 
waste (FAO, 2013). Female farmers in many low-income countries are responsible 
for growing and processing crops that are most susceptible to postharvest loss, such 
as tubers, fruit and vegetables. In Africa, for example, women play an important role 
in processing cassava, whose high perishability means that as much as half the crop 
can be lost after harvest. Indian women have been traditionally doing some 
processing and value addition in fruits and vegetables on small scale like preparation 
of dehydrated products, preserves, pickles etc. Improved technologies for drying, 
preparation of   minimally processed product (ready to cook vegetables and ready to 
eat fruits) and diversified processed products (Jam, jelly, murabba, pickle, candy, 
squash, nectar, ready to serve drinks, marmalades, etc.) from horticultural crops are 
now available various technologies which could be adopted by women.  Many 
simple farm-produce-processing technologies have been developed using minimum 
equipment and small investments. Women should be trained for handling these 
equipments/gadgets. 

Women have a key role to play in reducing food loss at the production, post-
harvest and processing stages, but face many barriers in doing so. There is need to 
design programmes which could gainfully utilise the services and skills of women in 
relation to their involvement in horticultural activities. This would also help in 
generating self employment and rural entrepreneurship. Some of the ventures would 
include agri-service centres’ sale of quality seeds and other agricultural inputs; 
advisory services and consultancy; village-level marketing; multipurpose 
warehouses and controlled atmosphere storage; hiring of implements; micro-
propagation; production of bio-fertilisers; bio-control agents; beekeeping; food 
processing and testing units; post-harvest management units; social agro-forestry; 
horticulture; cultivation and management of medicinal and aromatic plants; 
utilisation of crop residues; mushroom cultivation; low cost household equipments 
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and appliances etc. Entrepreneurship skills can help in building confidence and self 
awareness through income generation. Various activities can be taken up by rural 
women for income generation while being at home and by organising themselves in 
‘self-help groups’. 

Farm women friendly horticultural technologies for drudgery reduction 
Many farm women friendly horticultural technologies have been developed 

in India with a view to reduce the drudgery, to reduce occupational health hazards 
and to enhance the work efficiency of farm women engaged in Horticulture. These 
are being enlisted in following table- 

Technology Institution Price 
Finger Guard for picking flower and 
vegetable crops 

ANGRAU, 
Hyderabad 

Rs. 150/- 

Ring cutter for plucking vegetables like okra PAU, Ludhiyana Rs. 30/- 
Face protector for  reducing occupational 
health hazards during weeding and 
harvesting  

GBPUA&T, 
Pantnagar 

- 

Protective clothing for reducing 
occupational health hazards  

CCSHAU, Hisar Rs. 2000/- 

Fertilizer Trolley  UAS, Dharwad - 
 

Obstacles affecting the growth of women in horticulture sector 
• Although women play an important role in horticulture production, their role in 

the decision making process regarding buying inputs, selection of crop, selection 
of variety, planting crops, planning the budget, hiring labour, disposal of 
produce, etc. is not significant and  they play a supportive role. Study conducted 
in mango growing domains in Tamil Nadu, India by Sekar (2014) shows that the 
women’s participation in farm decision making and involvement in post-harvest 
operations are not encouraging. Women carry out harvesting and most of the 
post production operations like grading, packaging etc. but men largely control 
them. The outcome of the study suggested that redressing the gender gap in 
decision making, and improving the management skills of women through 
institutional intervention would be the key aspect in reducing post harvest losses, 
improving farm productivity and subsequently the income and household food 
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security. The results of the research in Turky by Ozkan et al. (2000) provide 
insight into the roles and activities of Turkish women farmers in key areas of 
their operations. It was found that women provide most of the farm labour and 
make some key decisions in vegetable production. Women farmers provide the 
majority of labour input in planting, hoeing and harvesting activities. Women 
participate less in other production activities such as spraying, fertilisation and 
irrigation. 

• Most of the horticultural activities performed by them involve considerable 
amount of drudgery because most of them are done manually. They use very old 
tools and equipment which also used by the gents and are not suitable for them. 
They are performing tasks repetitively with very awkward static posture such as 
squatting, bending, sitting which is responsible for musculoskeletal disorders 
and leads to occupational health hazards. Pain in upper and lower limbs, injuries 
in finger, nail & palm, allergies & injuries in skin are the major problems one 
can identify easily. 

• Women farmers are facing serious constraints in carrying out horticulture 
production activities because of inadequate technical competency. They have 
less access to information, technology, inputs and credit than men. This has 
compelled them to follow age old practices which in turn result in poor work 
efficiency and drudgery.   

• She is overburdened due to her multidimensional at home and at farm. Women 
agricultural labourers are paid much lower wages because of the belief that 
women have less physical strength than men. 

Technology and training for gender roles in horticulture  
• Women perform multiple roles in horticulture and play a major role in labour-

intensive and manual activities. In addition, women are almost exclusively 
responsible for post-harvesting (processing) and household activities. By 
comparison, men are normally responsible for horticultural work that is 
mechanised or associated with greater income-generating potential. Cultural 
traditions and gender stereotyping seriously limit the extent of assistance men 
provide in manual horticultural work, processing and household activities. 

• Women mostly work in groups. There is need to organise women’s societies for 
various activities involving group engagement. A strong and effective women’s 
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cooperative movement is desirable to boost economic upliftment process of rural 
women and families. 

• Gender inequalities exist in access to resources (such as material inputs, funds, 
seeds, breeds and plant varieties) as well as information and knowledge (such as 
training courses related to horticulture farming techniques and fertilizer use). 

• Women must be provided opportunities to have control over production 
resources that would lead to better life for their families and their children. 

• Inadequate information about the role of women in horticulture and limited 
recognition of their contribution, coupled with the lack of sex-segregated 
statistics, has created a situation in which the development and dissemination of 
horticultural technology has virtually ignored the role and needs of rural women. 
In villages where technologies to reduce female drudgery are available, they are 
normally beyond the means of poor and average-income households. 

• Technologies which are labour saving, drudgery reducing, income generating 
and productivity increasing should be given wide publicity and their use 
encouraged through pragmatic extension. 

• Lack of gender awareness at all levels of society - in the family, community, and 
government, and among women as well as men - reinforces traditional divisions 
of labour based on gender, and neglects the fact that women and men have 
different needs, including for technology and related support. 

• Infrastructural facilities like road, electricity, cool chain, etc. must be developed 
in rural areas for increasing entrepreneurial opportunities 

• Ignorance and a lack of attention to gender among government officials, 
scientists and village leaders - almost all of whom are male - lead them to 
assume that men are the main or even only target group in agriculture and rural 
development. Technology and related technical information and training are 
targeted at men. Officials fail to recognize the value of women’s contribution in 
horticulture and to ensure women’s participation in training. Instead, women are 
targeted for training in traditional female task areas such as food processing and 
health care. 

• The NARS, ICAR and SAUs have developed several technologies directed at 
reducing drudgery of farm women. Use of these technologies must be ensured by 
dissemination of information. Women should also be freed from socio-cultural 
bindings. Progress towards latter can be improved by obtaining feedback and 
suitably modifying the procedures in this respect. 
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• The traditional view of men as household heads, normally upheld by government 
organizations, helps to preserve gender inequality and limit the role of women in 
decision-making processes in the household and community. For instance, state 
banks offering credit target men, while women - especially from poor 
households - have few if any opportunities to access government loans because 
of their lack of collateral, and are forced to rely on informal sources of credit. 

• Planners, social welfare agencies and women’s development organisation should 
provide a rightful place to women. It is necessary to expand networking of 
support services so that women are freed from some of their gender imposed 
roles. 

• Women should have access to financial resources of the family. They should 
assume larger role in making decisions related to setting up of small cottage and 
agri-based enterprises. 

• Women have limited access to the world outside their village. Only younger, 
educated women tend to look for work outside the village. Most women - 
especially the older generations - do not venture far from the village. Household 
commitments and inadequate time, objections from their husbands, fears about 
safety, social norms or a lack of self-confidence prevent most women from 
travelling outside the village, and obstruct their access to information, 
technology, training and other external assistance. 

• Small entrepreneurial outlets involving agri-based allied professions should be 
created to ensure self-employment for rural women. 

• Raised to obey rather than to express opinions, most village women - especially 
poor rural women with little education - lack the confidence to state their views, 
contact government officials or attend training courses held outside the village. 

• Essential to empowerment is acquisition of knowledge and skills in modern 
technologies such as soil testing; use of high yielding varieties; scientific use of 
seeds bio- and chemical fertilisers, pesticides, water, etc. Compilation and 
documentation of relevant technologies and a network for technology 
dissemination is essential. 

• Overwork and lack of time, intensified by the absence of suitable labour-saving 
technologies, limits the ability of most rural women to participate in meetings or 
attend training aimed at improving productivity. The research found that poorer 
and less-educated women, who should be the important target group in rural 
development, face social and economic barriers to join women’s groups. Women 
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who belong to groups are usually better off and more likely to participate in and 
benefit from village-level training. However, in general, village groups still have 
fewer women members, and the selection process for training is biased in favour 
of men. 

Conclusion 
To conclude farm women are actively engaged in their full vigour in almost all 

activities of horticulture right from the cultivation to post harvest.  They do the 
extremely tedious, time and labour intensive works like planting, sowing, weeding 
and interculture, harvesting, collection of produce, transport on produce as head load 
to home and short distance, shelling, cleaning, grading and processing, etc. these all 
jobs involve considerable amount of drudgery because most of them are done 
manually. Horticultural technologies are available and women are needed to be 
exposed to all of them and trained based on their requirement. Besides, horticulture 
with variety of low volume high value crops provides immense opportunities to the 
farm women to get involved in various horticultural interventions with reduced level 
of drudgery. Through various horticultural interventions like back yard kitchen 
gardening, community nursery, mushroom cultivation, bee keeping, value addition 
through packaging, minimal processing and preservation she can secure not only the 
household nutritional but also the economic security of the family.  
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Gender Friendly Post Harvest Equipment/Technologies 

Dr. Sanjaya K. Dash, Professor and Head, 
Dept. of Agric. Proc. and Food Engg., College of Agric. Engg. and Technology 

OUAT, Bhubaneswar. 

Introduction 
Post harvest operations are those that are carried out on the food 

commodities after harvest till consumption. We may call it as the food processing 
and preparation. Traditionally, manual food processing and preparation activities are 
widespread in developing countries like India. Examples include the hand pounding 
of the grain, parboiling, processing of maize, millet, wheat, roots and tubers, oilseed 
processing, etc. These tasks often fall to women as they do the cooking, sometimes 
with the assistance of children. Particularly the rural women and more particularly 
those from the tribal areas work for longer hours, trying to balance competing 
demands in agricultural production, household chores and income generation. In fact 
post harvest work have been so closely related to women that women workers 
should never be ignored during the developments in post harvest equipment 
particularly for small sectors.  

Many traditional post-harvest activities can be described as drudgery: 
threshing and winnowing, de-hulling, grinding and pounding, preparation of food 
and processed products, marketing and load-carrying. If these provide income, the 
work is invariably poorly paid. Although manual processing has been declining with 
urbanisation and income growth, millions of people in rural areas still depend on 
these traditional processes.  For the large numbers of poor women, who live in rural 
areas, 'modern' technology is unavailable or unaffordable. Although technical 
innovation and adaptation are important, many factors affect women's ability to 
benefit from technological changes and these are often very location-specific. 
Women will not benefit from hardware development unless this nexus of technical, 
institutional and socio-economic issues is addressed. 

Like the agricultural production, post harvest activities and processing 
patterns also mostly affect the timing of peak labour demands and the nature of the 
tasks involved. For example, the grains have to be immediately dried for safe 
storage after harvesting. The fruits and vegetables are perishable in nature and they 
need to be processed as quickly as possible to reduce wastage.   
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The manual post harvest activities use human energy in two ways: they are 
arduous and time-consuming. Reducing arduous activities is sometimes more 
important than saving time. For instance, women often prefer custom-milling despite 
the walking and waiting time.  

General Post harvest operations and technology interventions 

The different post harvest operations can be broadly categorised as those for 
food grains (or durable crops) and those for the fruits and vegetables (which are 
perishables or semi-perishables). We will discuss them separately in the following 
paragraphs. 

Processing and value addition of grains 
The system components of the grain post harvest technology include the 

operations as harvesting, threshing, drying, handling, processing, storage, marketing 
and distribution. Each individual grain has its own unit operations for processing 
and value addition as the physical, textural and chemical characteristics differ as 
well as the end form of products. 

Harvesting and threshing: Physiologically mature crop with suitable moisture 
content should be harvested promptly as the early harvest at high moisture content 
result in higher grain yield. Delay causes loss of grain due to shattering, sprouting, 
bad weather, and attack of birds, rodents, insects and mould. Different types of 
harvesting and threshing machineries are available for reducing the drudgery as well 
as to improve the grain recovery. While varietal improvements can reduce 
shattering, etc., the improvements in harvesting and threshing methods and use of 
machines can increase the recovery of grain substantially.  

Cleaning: Cleaning operation associated with harvesting and threshing can reduce 
processing and storage losses considerably. Cleaning extends the shelf life, reduces 
the storage space and transportation cost and protects the processing machines. 
Continuous as well as batch type cleaners being manufactured by several agencies 
can help in this regard. 

Drying: Grain drying is a vital operation after high moisture harvest and has to be 
carried out immediately after harvesting and threshing. Sun drying causes huge 
amount of unseen losses. If the grain is not properly stirred during drying, there may 
be considerable reduction in head yield during milling. Sun drying in hot and humid 
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areas is often a difficult process, and dryers can be good solutions for that. Low cost 
solar dryers can be used for rural areas where power availability is always a 
problem. 

Processing: The processing operations differ for individual crops. For instance, the 
rice milling involves separation of husk and bran layers from the paddy to get as 
much whole rice as possible. The wheat milling involves separation of outer inedible 
layers and to convert the endosperm to powder form (known as flour) or to other 
forms as suji, bulgur, etc. The dhal milling involves separation of the outer husk 
cover and to convert to two splits with minimum brokens. The oilseed processing is 
mainly pressing or solvent extraction to take out the oil from the oil bearing 
materials. 

Many types of equipment are available for processing the different types of grains. 
The technology and the investment can be of different scales depending on the 
capability of the processor and also with a consideration of the market for which the 
product is being prepared.   

Secondary value addition: For most of the grains, value addition at rural level can 
increase employment and income. Good examples are the puffed and flaked rice, 
extruded products, etc. All these activities are often possible with equipment, which, 
in addition to reducing drudgery can increase the output of women. Small scale 
equipment for these activities as rice puffing machines, pulverisers, home scale 
extruders have also been developed and are also popular. 

Post harvest operations of horticultural produce 
Proper post harvest technology and value addition of fresh horticultural 

produce, in addition to extending the period of availability, also helps in prevention 
of seasonal market gluts, availability of wide range of  fruits and vegetables round 
the year, orderly marketing, better return to the grower and the preservation of the 
quality of these highly nutritional essential commodities. But, most of the farmers 
cannot afford to go for the commercial preservation methods such as freezing, 
canning etc., which are expensive and beyond the farmers reach. Hence low cost 
preservation techniques need to be developed and recommended to save the 
commodity at the farmers end for preventing different physiological diseases and 
disorders.  

Some such methods are described below. 
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Drying and dehydration: Drying/dehydration is one of the major ways to reduce 
losses and increase the shelf life of perishable commodities. The common examples 
are dehydrated chilli, other spices, vegetables, etc. Many times the dehydrated 
products are pulverised and are made available in powder form as ginger powder, 
garlic powder, etc. For all these products, in addition to following scientific methods 
we can also use small equipment to reduce the drudgery and to increase the quality 
and quantity of processed product.  

Osmotic dehydration is another novel way of dehydration which consists of two 
steps. The first step consists of immersing fruits in a concentrated salt or sugar 
solution (usually salt for vegetables and sugar for fruits), where water is lost by 
osmosis, thus increasing the solid concentration in the produce. However, complete 
removal of moisture from the fruit is not possible and further drying is required 
under sun or in a dryer. The product because of the added salt or sugar gets a new 
taste and has good market demand. A solar assisted osmotic dehydration (SOAD) 
process consists of 3 main components viz. osmotic dehydration, solar drying and 
solar concentrating of the spent dilute syrup. All processes and equipments are 
interconnected and must be taken in to account in the design of SOAD. 

Chemical preservation and value addition: The preparation of pickles, sauce, jam, 
jelly, etc. come under the category and the processes can be further simplified by use 
of small equipments, specifically available for the purpose.  

Controlled and modified atmospheric storage: The method of storing fruits and 
vegetables in an altered atmosphere to reduce the spoilage is known as modified/ 
controlled atmosphere storage. The difference between the CA and MA system is 
that in the first case, modification is done by active technological control, while in 
the second case, the appropriate atmosphere for preserving freshness is achieved 
passively. Most of these methods maintain the required level of gas composition by 
the use of gas generators, CO2 scrubbers, membranes etc.  

External coating formulations based on edible wax or sugar esters of fatty acids 
extends the post harvest life of perishables by acting as a semi-permeable barrier to 
gases and water vapour. This is the most inexpensive method for extending the shelf 
life of perishables since it reduces the sensitivity to low temperature and maintains 
the structural integrity. 
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Other methods: There are also other methods for value addition of specific 
commodities like fermentation, irradiation, etc. 

The general unit operations in a fruits and vegetables processing establishment are 
washing and  cleaning, peeling, slicing, blanching, pulping, mixing, packaging, etc. 
and all these can be conveniently carried out with small machines/ equipment. In 
addition, they are also required for maintaining uniformity in the quality of the 
product.   

Discussion  
Fortunately, in many places, traditional products are not necessarily regarded 

as inferior in urban areas, and there is also increased demand for convenience 
products and street foods. This will provide the momentum for the food processing 
sector in the rural areas and if we can maintain quality of production and can meet 
the quantity demand of people, there is a good scope of increasing the post harvest 
activities at rural level with reduced drudgery and more income. 

Though many equipment have been developed and are available, however, 
affordability is a key constraint to the use of mechanised processes in rural areas. 
Many women lack cash to pay for processing; mechanical processing in rural areas 
is often relatively expensive. Also, although manual processes take up valuable time, 
some (such as groundnut shelling) can be fitted in around other chores or carried out 
by older women or children. Moreover, some informal group processing activities 
may provide a welcome opportunity for discussion and information exchange 
amongst women.  

Power supply for the electricity operated machines are also problems. In urban 
areas, custom mills are more widely used because: mains electricity reduces 
processing costs; higher population density increases mill utilisation levels, hence 
reducing the cost per client; and additional marketing and employment opportunities 
influence women's capacity and willingness to replace manual processes with 
custom-milling. In rural areas, the reverse is true -and it may also be difficult or 
costly to obtain spare parts or fuel. 

Reducing drudgery per se is not necessarily what women may want, increasing 
their productivity may be a higher priority. Saving energy is often considered by 
women to be more important than saving time -but in busy months, time may also be 
at a premium. Seasonal analysis is very important because of the sharp seasonal 
differences in labour demands. The considerations as affordability of a technology, 
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group enterprise, commercial involvement, participatory technology development, 
are important. It is also important to analysis whether it is reduced drudgery or we 
are depriving the poorest women of work.  

Conclusion  
Post harvest technology, being integral part of agricultural system, needs to be 

developed on par with the developments in production agriculture. The research and 
development efforts in this area have been in progress in many institutions in the 
country. However, genuinely participatory technology development is needed to 
identify needs and design innovations that are affordable, socially acceptable, suited 
to the skills of women, and within their sphere of control/influence.  
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Statistical Analysis Techniques for Processing of Field Data 

Dr. Ananta Sarkar, Senior Scientist (Agril. Statistics), 
ICAR- Central Institute for Women in Agriculture, Bhubaneswar 

 

Data are the facts and figures (information) collected, analyzed and 
summarized for presentation and interpretation. All the data (information) collected 
in a particular study are referred to as the data set for the study. Elements are the 
entities/individuals on which data are collected. A variable is a characteristic of 
interest for the elements. Measurements collected on each variable for a particular 
element is called an observation. Hence, the number of observations is always the 
same as the number of elements. Variables can be either qualitative or quantitative. 
The data can be cross-sectional and time series data.  

Qualitative data use labels or names to identify an attribute for each element. 
Scale of measurement of qualitative data is either nominal or ordinal. It may be 
nonnumeric or numeric. Quantitative data use numeric values that indicate how 
much or how many. Scale of measurement of quantitative data is either interval or 
ratio. Quantitative data may be discrete or continuous. Quantitative data that 
measure how many are discrete. Quantitative data that measure how much are 
continuous because no separation occurs between the possible data values. 

 
The type of variable (qualitative or quantitative) decides the statistical analysis 

appropriate for a particular variable. If the variable is qualitative, it is possible to 
summarize the data either by counting the frequencies in each qualitative category or 

Data

Qualitative

Numeric

Ordinal Nominal

Nonnumeric

Ordinal Nominal

Quantative

Numeric

Interval Ratio
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by obtaining the proportion of the frequencies in each qualitative category; 
arithmetic operations are not feasible in such cases, whereas, arithmetic operations 
often provide meaningful results for a quantitative variable. Therefore, statistical 
analysis is limited for qualitative variables than that of the quantitative variables for 
which more number of alternatives are available in literature.  

Sources of Data: Data can be collected either from secondary sources 
(collected by other organizations, government offices, private sector organizations 
etc.) or from statistical studies. Statistical studies are of two types: experimental 
studies and observational studies. In experimental studies the variables of interest 
are first identified. Then one or more factors are controlled so that data can be 
obtained about how the factors influence the variables. In observational (non-
experimental) studies no attempt is made to control or influence the variables of 
interest. A sample survey is a good example of observational studies. 
 A population is the set of all the elements of interest in a study. 
 A sample is a subset of the population. 

Different methods are used for collection of data. Sometimes the whole population 
is of our interest and therefore, the whole population is our data set. This is feasible 
preferably when the number of elements (varieties) is less. Instead if we have 
number of elements too high and it is not possible to collect data on all the elements, 
in such situation we need to restrict ourselves for a dataset which consist of a sample 
from the population. In most of the situations, we are interested/ forced to use the 
sample data set to draw some conclusions about the population under study, 
therefore, extra care is necessary and compulsory while collecting the sample from 
the population. Method of drawing conclusion about the population based on 
information from the sample is known as statistical inference.  

Numerical characteristics of a sample, such as the sample mean and sample 
standard deviation, are called statistic. Numerical characteristics of a population, 
such as the mean and standard deviation, are called parameters. A statistic such as 
the sample mean is considered an estimator or a population parameter - the 
population mean. A sample mean provides an estimate of a population mean, and a 
sample proportion provides an estimate of a population proportion. A primary 
purpose of statistical inference is to develop estimates and test hypotheses about 
population parameters using information contained in a sample. 
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It is important to realize that sample results provide only estimates of the 
values of the population characteristics. The reason is simply that the sample 
contains only a portion of the population. With proper sampling methods, the sample 
results will provide 'good' estimates of the population parameters. But how good can 
we expect the sample results to be? Fortunately, statistical procedures are available 
for answering this question. Often the cost of collecting information from a sample 
is substantially less than from a population, especially when personal interviews 
must be conducted to collect the information. A list of well known sampling 
techniques are: 

Non –probability Sampling 

 Convenience sampling (purposive units) 
 Judgement Sampling (own judgement) 

Probability Sampling 

 Simple Random Sampling 
 Cluster Sampling 
 Systematic Sampling 
 Stratified Sampling 
 Multi-Stage Sampling 

The above procedures are useful for collection of data. The next step is to 
understand the data using descriptive and exploratory analysis. A list of measures of 
central tendency includes mean, median, mode, percentile, quartile etc. and a list of 
measures of dispersion includes range, interquartile range, variance, standard 
deviation, coefficient of variation etc.  

For descriptive and exploratory data analysis along with the usual measures of 
central tendency and measures of dispersion the graphical tools also play an 
important role to describe the data. Many times the data must be visually observed 
using proper graphical tools to understand the behaviour of the data or 
interrelationship between/among the variables. Bar chart and pie charts are mostly 
used for qualitative data where as histogram, dot plot, ogive, scatter plot, box plot, 
stem and leaf display are mostly used for quantitative data. 
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Type of statistical analysis depend on: number of populations; number of 
variables; type of variables; parameter types; sample size; sampling methods, 
assumptions, auxiliary information etc.  

• Number of populations – one /two/more than 2 
• Number of variables – one/two/more than 2 
• Type of variables – nominal/ordinal/interval/ ratio 
• Parameter types – mean, variance, median (mostly) 
• Sample size – small; large. Sampling – with/without replacement 
• Assumptions – distribution assumption (normal); continuous/discrete; 

independent observations; constant variance etc. 

In the present chapter, we will emphasize on testing of hypothesis (parametric) 
which are used for comparison of different drudgery reducing farm technologies/ 
farm equipments for villages. An attempt is made to describe the analytical tools 
followed by a hypothetical example using MS Excel software for easy 
understanding and using the tools in future research.  

Hypothesis testing can be used to determine whether a statement about the 
value of a population parameter should or should not be rejected. The null 
hypothesis, denoted by H0, is a tentative assumption about a population parameter. 
The alternative hypothesis, denoted by H1, is the opposite of what is stated in the 
null hypothesis. The alternative hypothesis is what the test is attempting to establish. 
The equality part of the hypotheses always appears in the null hypothesis. In 
general, a hypothesis test about the value of a population mean ( μ ) must take one of 
the following three forms (where 0μ  is the hypothesized value of the population 
mean). 

One-tailed 

(lower-tail) 

One-tailed 

(upper-tail) 

Two-tailed 

00 : μμ ≥H  

01 : μμ <H  

00 : μμ ≤H  

01 : μμ >H  

00 : μμ =H  

01 : μμ ≠H  



  Promoting occupational safety and drudgery reduction among farm women 

 August 1-10, 2015                                                                                                                                                                  153 

 

Steps of Hypothesis Testing 

Step 1.  Develop the null and alternative hypotheses. 
Step 2.  Specify the level of significance α . 
Step 3.  Collect the sample data and compute the test statistic. 
Step 4.  Use the value of the test statistic to compute the p-value. 
Step 5.  Reject H0 if p-value α< . 
 

Table: Common test statistics used for comparison of population parameters 
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Level of 
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Condition Test statistic 
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The above table is not complete. It provides a list of statistical tests commonly used 
viz. z, t, 2χ  and F test statistics in agricultural experiments. The following section 
will provide how to use the test statistics using MS Excel in analysis of experiments.  

Hypothetical Example: The total amount of seed distributed by 15 officials in 
1st district (s1) ranged from 135 to 140 kg/village with a mean value of 136.34 ± 
1.25 kg/village. The corresponding values from another district (s2) were 120 to 123 
and 121.19 ± 0.87 kg/village respectively. The MS Excel view of the data is given 
below: 

 

Situation 1. The authority claims that the seed distributed will be 120 ± 1.5 kg 
for s2. To test the claim with the observations taken from 15 villages and a z-test is 
applied (known σ ) and the formula mentioned in above table is used in MS Excel 
for calculation of p-value. 
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The p-value (0.0011) is less than 025.02/ =α indicates that the average seed 
distributed claimed by authority is significantly different from 120. The claim is not 
correct. 

Situation 2. The authority claims that the seed distributed will be 120 kg. To 
test the claim with the observations taken from 15 villages a t-test is applied 
(unknown σ ) and the formula mentioned in above table is used in MS Excel for 
calculation of p-value. 

 

 

The p-value (0.0001) is less than 025.02/ =α indicates that the average seed 
distributed claimed by authority is significantly different from 120. The claim is not 
correct. 
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Situation 3. The authority claims that the seed distributed for 2 districts 
(known 5.1,2 21 == σσ ) will be significantly different. To test the claim with the 
observations taken from 15 villages for both districts and a z test is applied (known 

5.1,2 21 == σσ ) and the steps are as follows for calculation of p-value in MS Excel. 

 

1. Go to Tools (main menu)  
2. Select Data Analysis option of Tools menu 
3. Select option z-Test: Two Sample for Means from Data Analysis menu 
 

 

4. A new window will appear, give the input in this window 
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5. Follow the snap shots while practice 
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The p-value (0.0000) is less than 025.02/ =α indicates that the average seed 
distributed for the two districts are significantly different as claimed by authority. 

Situation 4. The authority claims that the seed distributed for two districts 
(unknown 21,σσ ) will be significantly different. To test the claim with the 
observations taken from 15 villages from each districts and a z test is applied 
(unknown 21,σσ ) and the screen shot of steps are as follows for calculation of p-
value in MS Excel. 
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The p-value (0.0000) is less than 025.02/ =α indicates that the average seed 
distributed for the two districts are significantly different as claimed by authority. 

Situation 5. Consider s1 indicates the seed distributed by 15 officials in 1st 
year and s2 indicates the seed distributed by the same 15 officials in the same area in 
the 2nd year. The authority claims that the seed distributed in two occasions (assume 
equal 21,σσ ) by the same officials will be significantly different. To test the claim 
with the observations taken from same 15 villages for both occasions (matched 
samples) a t-test is applied (assume equal 21,σσ ) and the screen shot of steps are as 
follows for calculation of p-value in MS Excel. 
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The p-value (0.0000) is less than 025.02/ =α indicates that the average seed 
distributed during the two occasions are significantly different as claimed by 
authority. 

The above example is a hypothetical one, the situations are made to make the 
readers understand the situations when and what tests are to be applied in field 
experiments. The chapter contains only the concept of few statistical tests along with 
the examples restricted to parametric tests only, huge literature are available on net 
or off net. Readers are suggested to read any standard statistics book for further 
application.  
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Drudgery Faced by Farm Women in Horticulture Sector 

    Naresh Babu, Tapaswini Sahoo and S. K. Behera   
 ICAR- Central Institute for Women in Agriculture, Bhubaneswar, Odisha. 

 
India has favourable climates and soils for cultivating a large number of 

horticultural crops such as fruits, vegetables tuber crops, flower crops medicinal and 
aromatic crops, spices and plantation crops.  After independence, India faced the 
challenge of providing food security to millions of people. The R &D initiatives 
taken by the Government of India resulted in the Green Revolution between 1960- 
1970. However, it was only in mid 80s that the Government of India identified 
horticulture more profitable through efficient land use, optimum utilization of 
natural resources and creating skilled employment for rural masses especially for 
women. The above efforts coupled with enthusiasm for horticultural crop has paid 
rich dividend. Horticulture sector covering 11% of the total area in the country 
contributes 28% to the GDP and 54% to the export earnings in the agriculture sector. 
Horticulture has become as integral part of food and nutritional security and an 
essential ingredient of economic security. It has emerged as an indispensable part of 
agriculture, offering a wide range of opportunities to the farmers for crop 
diversification. The diversification of horticulture has created new area of 
employment generation and income enhancement of farm women.  The fruits and 
vegetables help to improve health by providing the essential nutrients, which are 
lacking in the diets of millions of rural women. Women are involved in most of the 
farming and related activities besides their exclusive involvement in domestic 
responsibilities. Traditionally, Women are involved substantially in various 
horticulture activities from production to post harvest handling activities like 
sowing, manuring, transplanting, watering, weeding and intercultural operations, 
harvesting,   transportation and post harvest operations like shelling, cleaning, 
grading, processing, etc. All these jobs involves considerable amount of drudgery, 
because it is mainly done manually (Shilparani, 2007). Although, women work for 
longer hours and contribute substantially to family income, they are not recognized 
as workers either by their family members or by the society. Thus, in order to have a 
better understanding of women’s role in horticulture, which is an important means 
of improving the economic condition of the family, it is important to know the 
participation of women in various activities of horticulture enterprise. Number of 
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studies has been conducted to identify different farm activities performed by 
women. However, studies on time utilization of both men and women and drudgery 
in horticulture production are very few. The percentage of rural women  
participating in horticultural production activities is increasing day by day with 
increase in the area under these crops. Since there is tendency among men to migrate 
towards cities or to other sectors, the role of women in agriculture  in general and in 
horticulture  in particular will increase. Presently India is producing about 81.28 and 
162.19 million tonnes of fruits and vegetables    ranking 2nd after Brazil and China, 
respectively. Despite the 2nd largest producer per day per capita availability of fruits 
and vegetables is less than the dietary standard recommended by Indian Council of 
Medical Research and National Institute of Nutrition. By 2030, India will need about 
122 million tones of fruits and 350 million tones of vegetables to feed the 
population. It will possible due to active participation of women and develop 
drudgery reducing horticultural technologies.  

Protray seedling production technology: The production of good quality 
seedlings is very much essential for getting higher yield and quality of any crop. The 
population of the country is constantly increasing day by day. Therefore, the daily 
requirement of vegetables/ flowers   will also grow simultaneously. Hence, there is 
need for overall development and expansion in vegetable/ flower production. It has 
now been realised that to achieve higher production levels, productivity has to be 
increased through the adoption of hybrid varieties and improved production 
technology. Presently, the commercial vegetable growers are quite aware about the 
importance of hybrid varieties as they are high yielding, uniform in maturity and can 
tolerate the effect of abiotic and biotic stresses and have better quality produce as 
compared to standard varieties / cultivars. Though the seeds of many hybrids are 
made available to the farmers, they lack the technical knowhow of producing quality 
seedlings. Hence, the production and timely distribution of quality seedlings of 
vegetables/ flowers would be a greater scope  to meet the growing demand. With 
this background  the  technology "Protray production of vegetable seedlings"  was 
develop. To ensure high productivity and high quality of the  seedling, raising ]of 
high quality seedlings through use of good quality seeds at a time  and at a 
appropriate place  is one of the cheapest and important way.  Most of the Indian 
farmers are raising vegetable seedling under open field condition which are  always 
inferior in quality as the seedlings are mostly infected  with virus when raised in 
open conditions and especially during rainy  and post rainy season. On one side soil 
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borne fungus and nematodes create severe  problem for  raising the seedlings in soil 
media in open field during hot summers and rainy season but on  the other hand  the 
very high cost of hybrid seeds  of vegetables   has also warranted the farmers to 
change  their  traditional nursery   raising method to increase the productivity and 
quality of  vegetables.  Protected nursery raising in vegetable crops is already  
working as a full scale  industry  in  USA, Turkey Japan, China Israel.  Under this 
system seedlings are raised  in multi- celled plastic pro- trays in artificial soil less 
media in  especially designed greenhouses or other protected  structures. Large 
number of virus free  healthy seedlings  can be raised in a small areas of  green 
house in multi celled plastic pro- trays by using  sterilized commercial coco peat 
growing media, as it reduces the incidence of seedling diseases and contains right 
amount of moisture in it. The coco peat is a by-product of coir industry and it has 
high water holding capacity. As it contains low nutrients and high lignin content. 
With the use of  this technology it is now almost possible to even raise  healthy 
vigorous seedlings of  different cucurbits, otherwise  it was not possible  in the 
traditional system of nursery raising.      

Low cost protected vegetables cultivation: Vegetables play a major role in 
Indian agriculture by providing food, nutritional and economic security and more 
importantly, producing higher returns per unit area. India is the largest producer of 
vegetable crops next to China. Despite its vegetable production in the country is 
much less than the requirement if balanced diet is provided to every individual. The 
present production of 162 million tons is to be raised to 196.5 million tons by 2020. 
There are different ways and means to achieve this target. e.g. bringing additional 
area under vegetable crops, using hybrid seeds, use of improved agro- techniques. 
Another potential approach is promotion of protected high value vegetable 
cultivation. Moreover, under the hot- and – humid tropical conditions of Odisha, 
vegetable cultivation is affected in summers and in monsoon. Considering the 
potential of vegetables in the country, protected cultivation of high- value vegetables 
has been promoted among the farm women to add their source of income. 
Horticulture can be economical viable for the poor farmers also if protected 
cultivation is made an integral part of their farming system. Protected cultivation  
gave Rs. 250- 300 /m2 annually. Protected cultivation is the best alternative and 
drudgery- less approach for using land and other resources more efficiently in the 
context of  perpetual demand    and shrinking land holding.   The farm women are 



  Promoting occupational safety and drudgery reduction among farm women 

 August 1-10, 2015                                                                                                                                                                  165 

 

being trained to upgrade their skills so that they can earn more returns from the unit 
area of polyhouse/ net- house. Furthermore, low cost polyhouses give an option to 
rural women to enhance their entrepreneurial ability. Duration of tomato, capsicum 
and broccoli   in protected condition   was extended about 45 days  as compared to 
open field condition. It has been observed that 40% mortality was recorded  in 
tomato under open field condition due to wilting and blight  as compared to 
protected condition. Moreover,  fruit quality in terms of size, shining, colour, taste  
and shelf life of these vegetables  was better under protected condition as compared 
to open field condition.  

Preparation of clove for planting: The breaking of clove and preparation  for 
planting is the initial and  the important activity for garlic production. The bulbs are 
broken with hands and then the cloves graded  and  diseased and damaged ones are 
sorted out.  The breaking of bulbs and selection of  clove is done by women. This 
process involves fatigue and there is no  standardized  devices available  for 
breaking of garlic bulbs. Mechanical breaking of bulbs damages the cloves , which 
may affect the germination.  

Planting of garlic: The planting of garlic is done manually. About 1.8 to 2.0 
lakh cloves are planted in one  acre. It is time taking and laborious work. Since the 
planting  of garlic is done by women, they suffer physical stress such as  back pain 
due to continuous  bending, cuts and bruises in hand and uprooting of nails. To 
reduce the drudgery of planting of garlic and increase the speed of planting, garlic 
planters were  designed and developed  by PAU Ludhiana which was tested by 
DO&G. This equipment has the potential to decrease the stress during planting. But 
it lacks precision and is unable  to maintain the required planting density. Some 
modifications in this planter may increase the efficiency and precision and can be  
useful device to reduce drudgery.    

Use of broad based furrow and drip irrigation: Garlic and onion are 
planted in flat bed or in ridges and furrows in dry beds. The planting in dry beds 
takes more  time and causes more damaged to fingers and nails. The planting in 
broad based furrow may reduce these problems because planting is done  on wet 
bed. Further drip irrigation help minimize the problems. The planting of garlic on 
broad based  furrows with drip irrigation also reduces stress during weeding and 
harvesting as the soil remains loose due to optimum moisture level (Tripathi and 
Lawande, 2012).  
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Selection, cutting and planting of onion bulbs: Women play important role  
in the  selection and cutting of bulbs  for seed production. Women do 80 per cent of 
the selection and cutting of bulbs. The selection of bulbs is a time  taking process 
and continuous  squatting of bulbs. The cutting of onion bulbs for planting is 
drudgery  prone activity as the sulphur compound produced during the process  of 
cutting causes irritation in the eyes. The planting of bulbs is usually done in flat beds 
or on  ridges.    

Harvesting and removal of onion  leaves:  Harvesting of onion is crucial 
operation, which is done by women. The harvesting in onion is usually done by 
uprooting the bulbs. Uprooting of bulbs require s high amount of energy and in 
heavy soil the jo is very hard. In most of the advanced  countries harvesting is done 
mechanically but mechanical harvesters  are not common in India. Minor 
modification in the hand hoe may be useful to reduce  the drudgery. After two or 
three days of harvesting cutting of leaves is also  done by women labourers. During 
these operation women suffer from injuries in their hands and backache and bruise 
in due to the  working posture.  

 Grading of onion: Among the various post harvest  operations highest 
manpower is required in grading operations. Grading of onion is done at  three- four 
levels. The first grading is done  at farmer  field where the rotted, bolter and double 
are graded. The second  grading is also done at  farmers before sending the market. 
The  third grading is done by the exporter, , wholesaler/ retailer. Onion is usually 
graded in three grades i.e.  ABC grades according to their size of the bulbs. In India 
grading of onion is usually performed manually either before storage or before 
marketing. It is a cumbersome process and required lot  of labours.  The grading 
with machine  reduces cost of labour charges and increases precision. Several 
graders have been developed by  institutes for grading of onion. NRC Onion and 
Garlic has developed manually and motorized graders for grading of onion. These 
graders are suitable for women also  and can increase  efficiency and reduce the 
drugery.    

Weeding: Weeding involve labour and time. Since weeding is usually done by 
women, they are subjected  more to drudgery.  Majority of the farm women do weed 
control using hand tools like sickle, khurpi and so on. Therefore,  timely weeding is 
very much essential for a good yield; this can only be achieved by using mechanical 
weeders which perform simultaneous job of weeding and hoeing and can reduce the 
time spent on weeding (man hours), cost of weeding and drudgery involved in 
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manual weeding (Goel et al, 2008). Mulching  of crop with  polythene and  with 
other locally available  biomass/ grasses are suitable  for management of weeds  
successfully and enhanced the productivity of crop.   

Study on mulching in tomato, brinjal, broccoli and  knol-khol: Weed 
control is essential for realizing production potential and imparting profitability in 
the vegetable  crops. In addition, the use of mulching  helps in reducing the drudgery 
of the women. In tomato, brinjal  broccoli and  knolkhol   four different mulches 
viz., M0, M1, M2 and M3 representing no mulch, mulching with transparent 
polythene, black polythene and with locally available Glyricidia leaves were used. 
Observations revealed that use of  black polythene (0.25 mm thickness) was 
effective  as it registered significantly higher fruit yield 350 q/ha in tomato, 294 q in 
brinjal, 140q  gm in broccoli and 234q   in knolkhol   with negligible weed growth 
(1.75g/m2 dw) than other mulches. Number of fruits/ head weight   and water use 
efficiency under black polythene mulch and Glyricidia leaves was statistically at 
par. It has been observed that mulching with blackpolythene plot registered 
significantly lower weed dry weight (62% less) as compared to  control. In  tomato,  
brinjal; broccoli and knolkhol, imposition of weed management from 45-60 days 
and 30-60 days period is crucial for realizing their potential yield. 

Participation of Women  in  Mango and Cashew nut Orchards Activities: 
Women working in orchards of mango and cashew nut  are very less exposed to 
different manually and power operated tools and equipments. They are using  the    
traditional tools  and equipment which are very old  and rejected by men  workers 
and also  not suitable  for them. Lack of technical knowledge  and skill  was 
observed  among the  women workers engaged in orchard activities   practices  till 
date.  The major activities performed by them manually are  preparation of mixture,  
filling of poly bags  nursery raising, weeding, watering, application of fertilizer and 
pesticides. Among different activities carried out by women, filling of mixture in 
poly bags, plantation, clipping of shoots, weeding and application of fertilizer were 
perceived  to  be very tedious and hazard prone. In case of cashew nut the  cell sap 
secreted from the plant is harmful for  skin and causes lesions and patches in the 
palm. A average percentage of time spending in squatting during the working period 
was 5 hours/ day. Working continuously for more than 3 hours in awkward static 
postures with repetitive movements of upper and lower limbs while filling of soil 
mixture  in  polybags, planting , weeding clipping of shoots, application of fertilizer 
were responsible for  including drudgery as well as  musculoskeletal pain in 
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different parts of the body.  Technological interventions were made to some of the 
selected activities  to reduce the drudgery. Trowels were introduced for filling soil 
mixture  in poly bags  where the work  was carried out  manually 48- 60  poly bags / 
hour were filled whereas,  with the help of  trowel  80- 12 poly bags / hour were 
filed.  Traditionally the women  remove shoots  from the plants 360- 400/ hour 
which increased to 550- 600 shoots/ hour when small secateurs was introduced.    

Women's contribution in cashew nut processing: In India women are 
involved in majority of cashew plantation for the collection of raw  cashew nut. 
Women engaged in this task harvest mature nuts by the way of collecting fallen  
nuts and shaking the tree branches . About 90 to 95 percent of total work force is 
constituted  by women in cashew processing industries irrespective of  the size of 
the processing facility or mode of operation, or location of the industry. Mostly 
women folks are employed in shelling, peeling, grading and packaging ( 
Balasubramanian, 2000). Shelling of cashew is  a difficult task, skilled personals are 
to engaged to achieve the  rapidity and quality that guarantees the desired  level of 
productivity. The drum- roasted nuts are shelled manually by gently tapping 2 to 3 
times on each side of the long edge  of the nut using light hammers. The shelling of 
steam  boiled nuts is done with specially constructed hand cum pedal operate sheller. 
Peeling is the process of removing outer skin of kernels called testa. The kernel 
shrink away from testa during drying helps easy removal of skin manually. Cashew 
nut and apple processing clearly indicates that it renders ample  opportunity for 
women  to involve  in agro processing sector. Although women are involved in 
various levels of cashew processing, drudgery faced by them need to be given 
special attention.   

High density planting through canopy management of guava: Women can 
grow guava and other fruit crops in backyard easily by adopting the meadow 
orcharding technique. Light is the most important factor in the production of fruits, 
as it plays an important role in their growth and development. Trees with the 
vigorous and dense canopies were found to be less productive and suffer more from 
the diseases and pests. Pruning of the trees for canopy management depends on the 
bearing habit of a tree, it limits the height of a plant forcing to develop dwarf and 
spreading canopies.   Normally guava planted at 6.0x6.0 m spacing ( 277 plants/ha) 
respond very well to pruning so it has bright prospects for high density planting to 
get high productivity per unit area. In this system plants should be planted at a 
spacing 2mx1m (5000 plants/ha). Pruning is a vital component for tree size 
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management and improving the fruiting potential of guava trees under high density 
planting. In this way 50 t /ha fruit yield will be recorded as compare to 15 t/ha  in 
normal spacing ( 6.0x6.0 m spacing). This technology has become popular among 
the farmers across the country and women can easily manage height of the plant.  
Harvesting of turmeric 

The crop is harvested   in seven to nine months from January-April.   The main 
harvest season begins from end of December and extends up to March. Turmeric is 
harvested when leaves turn yellow and start drying up. In harvesting, the whole 
clump is lifted out with the dry plant, then the leafy tops are cut off, the roots are 
removed, all the adhering mud particles are removed and the rhizomes are then 
washed well with water. Harvesting of turmeric is done after pre monsoon rain. 
After rains soil is become loose and digging of turmeric rhizomes is easy.   

Harvesting of turmeric is done by the   farm 
families    with the help of small spade 
(Fig.5).Usually the land is ploughed and the 
rhizomes are gathered by hand.  The fingers 
rhizomes are separated from the mother rhizomes 
by men and women and kept in shade for 2-3 
days.   

 Harvesting of vegetable and flowers: It fits into 
the hand properly, with the help of two rings - one in thumb and another in little 
finger. Force to cut the pedicel is exerted by pressing these two fingers together. 
Capacity of bhindi plucker is 5 to 10 kg/h depending upon person  and cost of Rs 
35/-.  It protect worker from thorny/chemical materials during bhindi harvesting. 
Arecanut Dehusker: Women are involved in dehusking of arecanut where this crop 
is growing in larger scale. They are working continue and getting  finger and palm  
injured resulting their efficiency is affected.   The 
rotary arecanut dehusker consists of the hopper, 
lead screw, cutting blade and handle. The graded 
nuts fed to lead screw through hopper. The nut 
got compressed between the lead sc  rew and 
cutting plate. The teeth on the cutting plate peeled 
off the husk and the kernel ejected by the leads of 
on the lead screw and thus the husk separated. 



  Promoting occupational safety and drudgery reduction among farm women 

 August 1-10, 2015                                                                                                                                                                  170 

 

The capacity of machine is  5 kg/h and cost of Rs and cost of Rs3000/ .  The major 
benefit of the machine  is to safe fingers and palm from  injury. Source of availability  
is College of Agricultural Engineering and Technology, Dr.BSKKV, Dapoli, 
District Ratnagiri-415 712 (Maharashtra).  
 Minimal Processing: Minimal Processing is an emerging technologies concept, 
which has gained increased popularity in recent past. The technique enables global 
marketing of precut fruits and vegetables in prepackaged from and the products are 
meant for specific end uses viz., curry salads pies, stuffings toppings and garnishing. 
Apart from offering fresh fruits vegetables products minimal processing also results 
in elimination of kitchen drudgery with sufficient convenience and restriction  of 
packaging and transportation costs. Minimal processing of raw fruits and vegetables 
has two purposes. First, it is important to keep the produce fresh and supply it in a 
convenient form without losing its nutritional quality. Second, the product should 
have a shelf life sufficient to make its distribution feasible to its intended customers 
The technology is less intensive with low energy consumption and requirements of 
manpower making it suitable for rural based industries.  
Conclusion 

Although, women work for longer hours and contribute substantially to family 
income, they are not recognized as workers either by their family members or by the 
society. But in reality women work greater number of hours than men and her 
nutritional requirements are not much different from men taking into account the 
type of work she is involved in. If modern methods of farming have made 
agricultural activities easier, the change has pushed the women workers to the 
background. It is only the men who learn to operate machines like harvesters, 
tractors and tube wells. But, it is not the physical incapacity, which has kept her in 
background; it is illiteracy, social restriction, her low self esteem and lack of 
facilities for technical training. Women get limited opportunities in modern 
occupations as they do not have access to the training required for new technologies. 
Hence, atleast in the 21st century where lot of policies are coming up for women 
should be completely diffused or communicated to the need women group so that 
we can see a raise in the standard of living. The investigation has shown that farm 
women spent most of their time in activities which were non-mechanized and 
involve drudgery. While mechanization has been the domain of men. Seemingly, 
researcher needs to develop tools which reduce the drudgery of women with 
minimum mechanization, however, enhancing the efficiency of the implement. 
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Role of Women in Indian Fisheries: Issues and Challenges 

Tanuja. S., Scientist (Fish Harvest and Post Harvest Technology), 
ICAR- Central Institute for Women in Agriculture, Bhubaneswar, Odisha, India. 

Introduction  
 Women empowerment, according to Kieffer (1984), is an interactive process 
which occurs between the individual and his environment, in the course of which the 
sense of the self as worthless changes into an acceptance of the self as an assertive 
citizen with socio-political ability. Women represent almost 50% of the total 
workforce engaged in fisheries around the world.  The exact nature of the work in 
which they are involved differs with culture and region and also between rural and 
urban areas.  In India, approximately 1.8 million people are employed in fisheries 
through net mending, marketing of fish, peeling, curing, preservation, trading, 
purchasing, handling, drying, filleting, displaying, and fish-selling activities. Of this 
women form 48% (Nag et al., 2012). About 60% of seafood is marketed by women 
in Asia and West Africa. In two major fish producing countries, China and India, 
women represented 21% and 24%, respectively, of all fishers and fish farmers 
(FAO, 2012). Despite their conspicuous involvement in fisheries activities, women's 
invaluable contribution is often overlooked, undervalued and undocumented. Gender 
mainstreaming gives women a chance to reinstate their position in society, and to 
recognize and utilise opportunities to generate wealth. Gender mainstreaming is thus 
a crucial component in alleviating poverty and achieving greater food and nutrition 
security.  

Women in fishing and pre harvest activities 

 Venturing out into the sea has always been 
considered as a male domain. This is not only 
because of the vigorous work involved, but also 
because of women’s domestic responsibilities and 
social norms. In Indian coastal artisanal fishing, 
women mend nets and manage the smaller boats and 
canoes that go out fishing. As a result of 
establishment of net  Women engaged in trap fishing in Assam 
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making plants to suit mechanisation in fishing gear, these women have been 
sidelined from their traditional occupations. In Maharashtra, the entire fishing 
economy revolving around Mumbai are controlled by women. In parts of India, 
women net prawns from backwaters and are also actively involved in the collection 
of bivalves and their marketing to ornamental dealers and lime collectors. In Assam 
trap fishing from is primarily done by women. In Tamilnadu, seaweed collection is 

carried out by fisherwomen. Their work 
and incomes are rendered highly 
vulnerable by increasing levels of 
pollution, destruction of coastal 
habitats, reclamation of backwaters etc. 
Moreover, these activities are ridden 
with occupational health hazards like to 
backache, headache, myalgia, anemia 
due to negligence about  

diet etc. A data base on women’s roles in fisheries in India can provide a holistic 
picture of the time women put in and the problems they face.  

Women engaged in fish processing and marketing activities 

 Since decades, women of fishing communities of India have been playing 
important roles in marketing of fresh fish, and processing surplus catch for sale at a 
later date in the form of cured fish. The women involved in marketing and fish 
processing activities could be classified as head loaders, petty fish traders and dry 

fish traders. The investment levels of head 
loaders are the lowest and hence their risk-
bearing abilities are very low. Petty fish 
traders are women who deal with medium 
value species and have considerably higher 
investment capacities and are therefore 
considered credit worthy by non-institutional 
credit sources. They often move out of their 
villages to sell the produce, have access to the 

suburban markets and use the public transport systems. 

 

Women with seaweeds in Tamil Nadu

Women vending fish 
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This group is able to survive only in areas where they have links with men in 
harbours or landing centres. Dry fish traders are 
primarily involved in fish salting and drying in a 
large scale. Fish for processing is procured 
during glut landings of a particular species and 
they usually employ family labor in curing of the 
fish. These women access weekly markets and 
are usually wholesalers. The study conducted by 
DRWA reveals that 90-95% of coastal 
fisherwomen of Orissa are active dry fish 
producers and vendors and they contribute around 20000/- to their family’s annual 
income through dry fish trade. One of the major constraints the women fish vendors 
in India face is the fact that they are not allowed to travel in the buses as they are 
considered unclean. Secondly, there are no adequate bus services that link women to 
landing centers and markets at the right time. Consequently, women lose out on 
good quality fish, prices and consumers. Moreover, the modernization of the 
fisheries sector has resulted in concentration of fish landings in harbours and hence 
displacement of women from fish vending.  

 Women involved in post fish harvest activities are usually unable to invest in 
hired labor or labor-saving technologies because 
they lack access to resources like institutional 
credit or technological innovations like ice boxes 
and proper storage mechanisms. Low level of  
literacy, restricted mobility, limited access to 
training programmes and information, lack of 
organized women groups, social and cultural 
issues, no partnership in decision making and  
ignorance on modern processing techniques like hygienic curing, good practices in 
handling and preparation of diversified and value added fish products are some other 
factors that impedes their progress.  
 Studies on the nature of work and role of women in landing centres, the 
problems and competition they face, their involvement in organisations, and how 
things have changed over time, would help in understanding the adapting ability of 

Women engaged in traditional fish 
drying

Women selling fish in market 
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women. It is necessary to understand the role women play in fish marketing, value 
chains and the drudgery involved in the process, problems they face in transport, in 
accessing market facilities, credit, etc.  It would provide useful information for 
policy initiatives.  
Women as workers in processing plants The displacement of women from fish 
vending have landed them as wage earners in fish processing plants in peeling and 
grading of prawns, processing of squid and scuttle fish, clams and mussels, filleting 
and packing of fish and related activities. Women form about 90% of the labour 
force in seafood processing industry but the wages paid to them is almost 30% less 
than that paid to men. It is usually migrant women between the age group of 18-25 
who are preferred as laborers in these units. These women have to stay away from 

their homes for longer periods, which 
makes it more difficult for them to fulfill 
their domestic roles and they experience 
poorer working conditions. They are 
usually housed under very unhealthy 
conditions and made to work 12-15 hours. 
Their employment is seasonal and carries 
with it a large number of health hazards. 
Workers of pre processing plants usually 
does not wear personal protective devices 

like gloves, gumboots or respiratory masks as they are not provided with these 
devices by the plant owners (Nag and Nag, 2007). Some of the health risks 
associated with working in fish processing plants, are safety risks (mechanical and 
electrical accidents), excessive noise levels, low temperatures, bacterial and parasitic 
infections and the presence of bioaerosols 
(which contain seafood allergens, 
microorganisms and toxins). These 
commonly result in fatal or non-fatal 
injuries and occupational diseases such as 
frostbite, noise induced hearing loss, skin 
infection and sepsis, allergic respiratory 
diseases, musculoskeletal cumulative trauma disorders, and stress related health 
problems. The poor ergonomic practices of long hours of standing or awkward floor 
sitting postures result in musculoskeletal pain and discomfort, with the greatest 

Women workers in shrimp 
preprocessing plants 

Women working in processing plants 
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prevalence localized in the lower back, followed by knees, upper back, calf, 
shoulder, and other areas (Nag and Nag, 2007). The workers are often inflicted with 
cut and stab wounds because of the use of cutting tools with poorly designed handle 
grips and finger guards and also due to loss of dexterity caused by the low 
temperature in the plants. Most fish factory employees are grossly deprived of health 
care services with no obligation from their employers. An in depth study on the 
working conditions of women in the sector, wages and gender-biasness in wages, the 
changing nature of employment, the impact of changes in technology and markets 
etc is needed in order to advocate welfare measures for women employed in this 
sector. 
Women in aquaculture 
 Aquaculture growth in India has been to the tune of around 6% surpassing 
the marine fish production. Women have assumed a leading role in the rapid growth 
of aquaculture with their participation along the aquaculture value chains higher 
than in capture fisheries. Women of Manipur, Assam & West Bengal in participate 

in sustainable aquaculture in pond 
fertilization, nursery rearing, fish feeding 
& harvesting.  Bangladeshi women 
forms about 60% of fish farmers, and 
many are successful entrepreneurs. In Sri 
Lanka, almost 30% of those engaged in 
the production and breeding of 
ornamental fish are women. In small 
scale aquaculture, rural women’s 

involvement could augment fish 
production, meet nutritional needs, 
uplift their social and economic 
conditions and promote gender 
equality. In freshwater aquaculture, 
culture of ornamental fish in the 
backyards of households, carp seed 
production, carp culture, murrel 
culture, magur culture and integrated 
fish farming are some of the 

Rural women with carp fingerlings 

Women with fattened crabs 
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technologies which could be adopted by rural women because of the low capital 
investment required and for maximum utilization of natural resources available in 
the proximity of their households. Rural women inhabiting brackish water areas 
could indulge in aquaculture activities like shrimp farming, crab fattening, milk fish 
culture, bhekti culure etc. Mariculture technologies that possess potential for 
women’s participation include mussel farming edible oyster farming, pearl oyster 
farming and pearl production, clam culture, lobster farming and fattening, sea 
cucumber culture, marine finfish culture, ornamental 
 fish culture, seaweed culture, open sea cage farming etc.  
 In order to improve the participation of women in aquaculture, location 
specific and need based training programmes need to be organized by adopting 
flexible timings and approaches. Improving their access to credit, developing 
women-friendly aquaculture technologies, involving women trainer/ extension 
worker and organising women’s aquaculture clubs can give better result in 
technology transfer. The gender-disaggregated data and information on women in 
aquaculture need to be strengthened to understand the exact roles they play in 
aquaculture and to promote equity and women’s rights.  
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Introduction 
In the ancient time, men used to go for hunting and gathering food while 

women used to stay at home for household and child caring. Hence, women had 
more opportunity to notice how seed sprouted and grew into plant. They observed 
this and practiced which had given birth to agriculture. There is a deep inter-linkage 
between woman and agriculture, the development of both being essential for the 
progress of every nation. As farmers and agricultural labourers, women form the 
backbone of agricultural economy in the developing countries like India. Women 
comprise about 43% of the agricultural labour force in developing countries. They 
devote about 45-50% of their time to agricultural activities. Yet, women have less 
access than men to agriculture related assets, inputs and services. Equal access to 
productive resources such as land, water, livestock, labour, modern inputs, 
technology, education, information and financial services is a critical determinant of 
agricultural productivity. If women had provided the same access to productive 
resources as men, they could boost yield by 20-30%; raising the overall agricultural 
output in developing countries by 2.5-4%. This gain in production could lessen the 
number of hungry people in the world by 12-17% (FAO, 2011). Hence, their access 
to all productive resources and to information on agricultural production is pertinent.  

NSSO survey (2005) revealed that about 40% of the men farmers want to quit 
farming due to less profitability. As the interest of men farmers declining in farming, 
they are migrating to earn adequate income from non farming activities. In this 
situation, women have to look after the household as well as farming activities. This 
situation leads to gender role transformation in the society. In this process, gender 
sensitisation for gender mainstreaming and equality become essential in order to 
support women with equal access to and control of productive resources and 
information for sustainable and profitable farming. According to the Food and 
Agriculture Organization (FAO), even though women are major producers of food, 
they lag well behind men in ownership of agricultural land and access to income 
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from land. This lack of access can also be applied to the area of information access 
and the ability to share and learn from this knowledge. This inequality in access to 
and control of productive resources between men and women is called as gender 
gap in agriculture. It is mainly caused by cultural and traditional behaviours and 
norms, and can be closed through gender sensitive Information & Communication 
Technology (ICT) interventions (Table 1). The application of ICTs in agriculture 
can have a significant role to reduce gender gap in the area of information and 
knowledge sharing. In agriculture, timely availability of critical inputs and relevant 
information enable smallholder farmers to take right decisions for increasing their 
farm productivity as to sustain their livelihoods. Hence, there is an increasing 
realization about the potentialities of ICTs in dissemination of agricultural 
information and knowledge sharing among all the stakeholders involved in 
agriculture. 

Gender and ICT: A good mix for reducing information drudgery 
The term ‘gender’ was derived from the french word 'gendre' means kind, type 

or sort. Gender refers to socially constructed roles, behaviours and expectations. The 
most widely used definition of word gender is given by Ann Oakley in her first 
academic book, Sex, Gender and Society published in 1972. 'Gender' however is a 
matter of culture: it refers to the social classification into 'masculine' and 'feminine'. 
The term ICT is coined by Dennis Stevenson in 1997. ICTs refer to an expanding 
assembly of technologies that are used to handle information communication. ICT is 
means of application of innovative way to facilitate information communication in 
the agricultural domain. These include hardware, software, media for collection, 
storage, processing, transmission and presentation of information in any format 
(voice, data, text and image) through computer, Internet, CD-ROM, DVD, email, 
telephone, radio, television, video, digital camera etc. (Rasheed et al., 2011).  

Both men and women contribute to agricultural production in a different ways 
as a result they have differences in access to productive resources, information, 
literacy and attitude towards suitable work for them which limit their active 
participation in agricultural activities. Women farmers are less productive because 
they do not have enough access to information, credit, extension services, inputs, 
and markets, and limited time available after all household activities. This less 
productiveness occurs despite they work longer hours than men. Hence, it is 
pertinent to empower women and build their capacity and ability to shoulder new 
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challenges and increase their productivity. The active participation of women in 
agricultural development can be facilitated through ICTs which are designed to 
accommodate the men's and women's capabilities and resources. The areas where 
ICTs can contribute to socio-economic and political empowerment of women in 
agriculture are; 

1) ICTs can provide real-time and cost effective information access to women's 
on weather, critical inputs, market prices, package of practices, pest and 
disease management services which help them to take right decisions for 
increasing productivity and profitability of their farm. This will help in 
reducing gender gap in yield, productivity and profitability in agriculture. 

2) ICTs can facilitate the communication, knowledge and experience sharing 
among women farmers and other stakeholders involved in agricultural 
production.  

3) ICTs can reduce women’s travel to meet various stakeholders involved in 
agricultural production. They can work from their place of residence which 
help them to overcome their time and mobility constraints. 

4) ICTs can enhance the timeliness, accuracy, and transparency in governance, 
business registration and administration processes. This will help to the policy 
makers to bridge the gender gap in women's access to productive resources 
and their ownership. 

5)  ICTs not only motivate all the stakeholders but also help in collecting, 
recording and analysing sex-disaggregated data. The sex-disaggregated data 
will help to policy makers to formulate gender friendly policies in order to 
reduce gender gap in agriculture. 

6) ICTs can play significant role in providing women's access to financial 
services and control over income which can promote their active participation 
and productivity in agriculture. 
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Table 1: List of some gender sensitive ICT initiatives in agriculture 

ICT Initiative Birth Year Initiated By Operational Area Beneficiary 

Video SEWA (VS)  1984 
Self Employed 

Women’s Association (SEWA), Gujarat 
International Women 

Ponthottam 1987 AIR, Madurai Madurai Women 

Village Knowledge Centre 1998 
M. S. Swaminathan Research Foundation, 

Chennai.  
Pondicherry region 

Rural families and 

marginal farmers 

Kudumbhashree 1999 Government of Kerala Kerala  Women  

Madhar Nigazhchi 2000 AIR, Coimbatore Coimbatore Women and Children 

Virtual Academy for Semi-Arid 

Tropics (VASAT) 
2001 

International Crops Research 

Institute for the Semi-Arid Tropics (ICRISAT) 
Andhra Pradesh Women 

Community Radio: Mandakini ki awaz 

and Shristi samudayik radio 
2001 

Himalaya Trust, Deccan Development Society, 

Myrada, and Kutch Mahila Vikas Sangathan 
Uttarakhand Farmers and women 

Kongu Community Radio  2004 
Kongu Engineering College, 

Erode, Tamil Nadu. 
Tamil Nadu. Rural women 

Gender Resource Centre (GRC) 2004 Ministry of Agriculture (GoI) India Men and women 

i-Shakti 2004 Unilever Andhra Pradesh Women and youth 

Kisan Call Centres 2004 Ministry of Agriculture (GoI) India Farmers 

Agrowon (Marathi daily newspaper) 2005 Sakal Media Maharashtra Farmers 
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Tata m-Krishi 2007 Tata Consultancy Service India Farmers 

Sangham Community Radio 2008 Deccan Development Society, Medak Andhra Pradesh Women 

Gender Knowledge Centre (GKC) 2010 
ICAR- Central Institute for Women in 

Agriculture, Bhubaneswar 
India Women in Agriculture 

e-Parwana 2012 Maharashtra Government Maharashtra 
Farmers and other 

agricultural stakeholders 

DD Kisan  2015 Doordarshan India Farmers 
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Gender issues in agriculture can be addressed through ICTs 

There is huge gap in number of men and women extension workers in India. 
About 85% extension workers are men In India (NSSO survey, 2005). Women 
farmers have less contact with men extension workers than men farmers. In fact, 
agricultural knowledge is transferred inefficiently from men to women and vice-
versa. Women have low agricultural technology utilisation because of difficulties in 
access to them and cultural restrictions on use. Women have less access to credit 
services because of less control over economic assets, illiteracy, socio-cultural 
barriers, the nature of their economic activities, and unable to provide collateral 
requirements. Time constraint is another important issue of women in agriculture. 
Women spend less time on farm activities but work longer on reproductive and 
household activities which are not valued. The child care, household responsibilities 
and socio-cultural norms limit mobility of women in and outside the society. 
Women are less educated than the men in many parts India. Their limited mobility 
and education hinders their access to and ability to understand technical information. 
Despite the importance of ICTs in agricultural gain and effective transfer of 
technologies, two specific challenges affect the gender sensitive agricultural 
development through ICTs. First, the needs and opportunities of smallholders are 
not considered separately. Second, it is believed that men and women farmers have 
same abilities and opportunities to access, use and control ICTs. These challenges 
and gender issues can be addressed through following ways;  

1) The needs and opportunities of smallholders should be identified in the context 
of use of ICTs for sustainable development. 

2) The sex-disaggregated data on participation in agricultural activities, 
education, access to and control over the resources, attitude towards ICTs, 
interest, needs, opportunities, current status of use and access to ICTs, etc. 
should be collected to make full use of ICTs potential. 
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3) As men's and women's involvement in agricultural activities is different, their 
information needs also different. Hence, there is need to develop gender 
sensitive information material in local languages. 

4) The gender sensitive ICTs which are compatible with existing communication 
method should be identified and integrate them to increase effectiveness of 
these ICTs. 

5) ICT initiatives should able to develop direct relationships with men and 
women. There should be separate rewards for the men and women to ensure 
their active participation. 

6) The research should be focused on identifying new employment opportunities 
through ICT-based enterprises for men and women in agriculture.   

7) The two way communication based gender sensitive ICT initiatives should be 
designed to collect and disseminate the agricultural information. 

8) The public-private partnership based gender sensitive ICT policies should be 
formulated by considering the rural infrastructure and environment. 

9) ICTs are not gender neutral. We have to apply a gender lens to ICTs to 
identify the differential power relations and how this affects women and men’s 
access to and use of ICTs. 

Conclusion 
In India, various ICT initiatives are giving hope for abolishing the digital 

divide among rural-urban and men-women but we can say that it is just beginning. 
We have walk miles to reach the goal the goal of empowering women in agriculture. 
There is no any ideal ICT tool or initiative fits all situations, all women in 
agriculture. The effective integration of ICT tools and initiatives having great 
potential in reaching women with locally relevant content. The developing, enacting 
and enforcing gender-sensitive ICT policies and initiatives make lot of sense.  Apart 
from strengthening rural infrastructure for better connectivity, there is a need to 
generate content in local language. Towards this end, further research is necessary to 
harness the potential of ICTs for improving status and reducing information 
drudgery of women in agriculture.  
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Minimizing Health Hazards of Farm Women in Seed Production 
and Management 

Dr. L. P. Sahoo, Scientist (SS), 
ICAR- Central Institute for Women in Agriculture, Bhubaneswar. 

Introduction 
 Rural women play a pivotal role in agricultural and rural economies in all 
developing countries. They play key roles by working with full passion in 
production of crops right from the soil preparation till post harvest activities. 
Women in food and farm systems have yet to get due recognition in Asia and the 
world over. At the village, commune and household levels, they remain key to a 
family and community’s health, nourishment and well being. Just as seed is central 
in agricultures, so are women central as seed keepers, knowledge holders and small 
farmers in their own right.  
How important are women to agricultural production?  

Economic integration has been strongly associated with increased 
employment of women in the paid, non-agricultural labour. Nevertheless, today, 
more than half of all women contribute to food production both for household 
production and sale. Women account for almost half of the world's agricultural 
workforce. They represent 47% in Africa, 17% in Latin America and the Caribbean 
and 44% of the regional agricultural workforce in Asia. However, women's role in 
agricultural production has been traditionally under-estimated and gender 
inequalities are pronounced in this sector. In developing countries, the great majority 
of women workers in agriculture are in subsistence farming, self-employed or 
working as unpaid family members. In addition to their productive work, they have 
the primary responsibility for domestic chores such as cleaning, cooking, taking care 
of the children, the sick and the elderly, fetching water and fuel-wood. They are also 
engaged in other income-generating activities to contribute to the family subsistence.  

Countries involve in most cases poor quality jobs and their average earnings 
are less than those of men. Negative factors such as political docility appear to be 
behind the preferential demand for female labour. Long hours of work, congested 
housing, extremely strict supervision, and long travel to work are the rule in this 
type of work.  
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The cultivation of non-traditional export crops has also provided low-paid 
jobs which complement the income of small-scale farmers. Much of this labour 
often involves a worker's whole family (including children and the elderly). Women 
often take their children with them into the fields, thus exposing both the children 
and themselves to occupational hazards. With the introduction of non-traditional 
crops in small-scale farming, men are found to share the work with women but not 
the profits from sales. This is likely to have a disproportionate effect on women 
since they have traditionally been the producers and marketers of food for the local 
market.  
Role of farm women in seed production and management: 

In seed production, women involve in selection, treatment, raising seedling, 
harvesting, storing activities. All these activities require knowledge, skill. Seed thus 
selected are sun dried for two or three days. When their moisture content has 
reduced to a sufficient level (roughly 10-13%), the seeds are stored in mud 
containers. Before sowing they are once again sun dried. Seed viability will not be 
affected for two to three years if they are well dried and kept in airtight containers. 
Seeds of vegetables are mixed with burnt ash and then sun dried. The fruits of a few 
vegetables during the third or fourth harvest cycle are left on the plant to ripen. The 
seeds of certain vegetables are left on rooftops to dry. Thus, women perform the role 
of seed selector and preserver, using traditional wisdom and knowledge. Apart from 
their own field experience, mothers, elders and older siblings are the sources of 
knowledge. 
 While performing above activities they are in contact with soil, pesticides 
and expose to environment. In every step there is a chance to hazard. 
 Mostly farm women involve in seed treatment, spraying, post-harvest 
activities for seed production and management. Many researchers developed safety 
kit for spraying operation. The main objectives are to prevent the operator against 
exposure to pesticides during spraying, the operator needs to wear the personal 
protective equipment (PPE) which consists of a face mask, a pair of hand gloves, 
eye protector, and an apron.  

What is the impact of working conditions on women's health?  
 Women in agriculture, like many other rural workers, have a high incidence 
of injuries and diseases and are insufficiently reached by health services. Most of 
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them have practically no education, training or access to information on the risks 
involved in their work.  
 Exposure to poor working conditions has serious repercussions on 
pregnancy, and can worsen pathologies brought on by old age. The risk of 
miscarriages, premature deliveries and spontaneous abortions has been directly 
related to work in greenhouses microclimates and to exposure to pesticides. Heavy 
work during crop cultivation and harvesting is frequent. Some studies have shown 
that traditional "female" tasks, such as sowing out, picking out, and clearing, implies 
a significant workload, particularly because they are not assisted by mechanical 
means during irrigation, ridging and farming. When such tasks involve machinery 
handling, they are traditionally undertaken by male workers.  
 Carrying loads is one of the major chores of rural women-workers in 
developing countries. They can spend over 20 hours a week on trips collecting 
vegetables, seed, water, firewood, laundry and livestock, tending and marketing 
goods and carrying weights of more than 35 kg on their heads and backs over 
considerable distances. Carrying heavy loads cause serious musculoskeletal 
disorders, such as chronic back pain, chest pain and miscarriages. Hazard is any 
source of potential damage, harm & adverse health effects on something or someone 
under certain conditions at work. 
Most frequent hazards in agriculture 
• Machinery such as tractors, trucks and harvesters and cutting and piercing tools 
• Hazardous chemicals: pesticides, fertilizers, antibiotics and other veterinarian 

products 
• Toxic or allergenic agents: plants, flowers, dusts, animal waste, oils etc 
• Carcinogenic substances or agents: certain pesticides such as arsenicals and 

phenoxyacetic herbicides, UV radiations, parasitic diseases such as biharzias and 
facioliasis 

• Transmissible animal diseases: brucellosis, bovine tuberculosis, rabies, lyme 
disease 

• Confined space such as pits, cellars and tanks 
• Noise and vibration 
• Ergonomic hazards use of inadequate equipment and tools, unnatural body 

posture or prolonged static postures, carrying of heavy loads, repetitive work, 
excessive long hours 
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• Extreme temperatures due to weather conditions 
• Contact with wild and poisonous animals insects, spiders, scorpions, snakes, 

certain wild mammals 
Workplace Hazards 
 The major workplace hazards are physical hazards, chemical hazards, 
biological hazards, ergonomically hazards, and psychosocial hazards. In seed 
production and management, mostly farm women are prone to chemical, biological, 
ergonomically and psychosocial hazards. 
Chemical hazards 
 About 100000 different chemical products are in use in modern 
environments and number is growing. Routes of entry into the body through 
inhalation, ingestion, skin contact. Routes of excretion are gastro-intestinal, renal, 
respiratory and skin. Health effects include renal diseases, respiratory disease, and 
hematologic, cardiovascular, neurologic diseases, carcinogenic, teratogenic. Women 
exposed to toluene have reported a greater frequency of menstrual dysfunction 
including dysmenorrhoeal, irregular cycles and spontaneous abortions. 
Biological hazards 
 Exposure to some 200 biological agents, viruses, bacteria, parasites, fungi, 
moulds and organic dusts occurs in selected occupational environments lead to 
chronic diseases among agricultural workers. The diseases are cold, influenza, 
diphtheria, tuberculosis, anthrax, ring worm, tetanus, hook worm, rabies. 
Ergonomically hazards 
 Ergonomics involve the environment, the tool, the workstation, the task, the 
organization. It goal to reduce work-related musculoskeletal disorders (MSDs) 
developed by workers. MSDs are injuries and illness that affect muscles, nerves, 
tendons, ligaments, joints or spinal disks. Common symptoms of MSDs are painful 
joints, numbness in hands, waists, forearms, shoulders, knees and feet, back or neck 
pain. Swelling or inflammations are common. Risk factors are static posture, 
forceful exertion, repetitive movement, extreme range of motion, awkward posture. 
Psychosocial hazards 
 Occupational stress is one of the major problems from a gender perspective.  
Stress caused by time and work pressures has become more prevalent during the past 
decade. Monotonous work, work that requires constant concentration, irregular 
working hours, shift-work, and seasonal-work can also have adverse psychological 
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effects. Stress is the harmful physical and emotional responses that occur when the 
requirements of the job do not match the capabilities, resources or needs of the 
worker. 

How productivity will increase by analyzing and addressing OHH of farm 
women? 
1-Improved tools and equipment help to achieve. 

• Reduce drudgery 
• Increase utilization efficiency of inputs 
• Ensure timeliness in field operations and reduce turnaround time for next 

crop 
• Increase productivity of worker-machine system 
• Conserve energy 
• Improve quality of work and also quality of produce 
• Enhance the quality of work life of agricultural workers 

2-Stipulations of rest periods 
 Every function of the human body can be seen as a rhythmical balance 
between energy consumption and energy replacement or between work and rest. 
This dual process is an integral part of the operation of muscles of the heart and of 
the organism as a whole. Rest pauses are indispensable for farm workers as they do 
more gruelling job and repetitive motions during agricultural activities. Farm women 
are exposed bending, squatting, stooping or standing posture for long periods during 
their work. Lifting or carrying heavy loads are also part of agricultural activities. 
These awkward postures and heavy work cause musculoskeletal injuries. 
3-Improvement of Workstations and Work methods 
 By improving work station and work methods, it will increase the 
productivity.  Simply a good working posture, which requires a minimum of static 
muscular effort, will be better and the body discomfort will be less. There is an 
urgent need to wear the personal protective equipment (PPE) which consists of a 
face mask, a pair of hand gloves, eye protector, and an apron.  

Conclusion 
 Women's roles range from managers to landless labourers. In all farm 
production, the average contribution of women is estimated at 50% to 60% of total 
labour, much higher in certain regions. Girls are preferred in cottonseed production 
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because their wages are lower than those of adults (see table for wage differentials in 
agricultural labour). Moreover, they work longer hours and more intensively, and 
are generally easier to administer. Gathering of fuel wood is the exclusive 
responsibility of women and girls. In general, male activities such as land 
preparation, planting, sowing, and fertiliser application are one-time jobs, usually 
accomplished within a stipulated time. Female activities, however, such as weeding, 
are recurrent daily activities, lasting from the time the seed is planted until it is 
harvested. 
 Health hazards have been a widespread problem in agriculture in more than a 
decade. The identification of health hazards and development of systems to evaluate 
intervene and decrease musculoskeletal risk factors  and resulting disorders is quite 
crucial for safety of farm women. Role of women in agriculture is increasingly 
understood and recognized in agriculture. There is need to initiate women oriented 
researches in agriculture.  
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Drudgery Reducing Options in Post Harvest and Value Addition of 
Fruits and Vegetables 

Abha Singh, Kundan Kishore and P. K. Rout  
ICAR-Central Institute for Women in Agriculture, Bhubaneswar, Odisha 

Introduction 
Food security is a condition related to the supply of food and individuals' 

access to it. For the rapidly growing population of India, it is really a challenging 
job. Food Security mission concerns different food production systems like 
agronomy, horticulture and fishery etc. However, India has made significant 
progress in horticulture due to profitability and opportunities. Huge postharvest/ 
food processing losses due to lack of knowledge and technology result in diminished 
returns for producers. India's horticulture production has crossed all time high of 
over 240 million tones and earned foreign exchange worth Rs.14,000 Crore from 
export Horticulture occupies hardly 8.5% of the cropped area they contribute over 
30% to the gross agricultural output in the country.  Among horticultural crops, 
fruits and vegetables have the lion’s share of more than 85% (205 million tons) of 
production; however they also experience high PHT losses (30-40%). Considering 
whooping post harvest loss the actual production of fruits and vegetables is 140 
million tones and consequently the per capita availability of fruits and vegetables 
reduced to 110g and 205g respectively, which is still less than the ICMR 
recommendation of 120 g/day and 300 g/day fruits and vegetables respectively. 
Micro level losses increase the marketing costs thereby increasing the price to the 
consumer.  The fruit production in India has recorded a growth rate of 3.9 per cent, 
whereas the fruit-processing sector has grown at about 20 per cent per annum. 
However, the growth rates have been extensively higher for frozen fruits and 
vegetables (121%) and dehydrated fruits and vegetables (24%). Similarly it is 
estimated that around 30-40 per cent of the vegetables is lost due to poor post 
harvesting practices. Less than 2 per cent of the total vegetables produced in the 
country are commercially processed as compared to 70per cent in Brazil and 65% in 
USA. Around 1.5 lakh MT of vegetables is sold as processed products. 

Post harvest management, processing, storage and utilization of horticultural 
products are generally the domain of women at home scale. Even in post harvest 
handling and processing, the involvement of women is very high. Value addition, 
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product diversification and by-product utilization has been given top priority in the 
recent years. The rural and tribal women have obtained expertise in the traditional 
foods and formulations through inherited knowledge. The commercial utilization of 
these formulations and products by small scale enterprises may be helpful in the 
income enhancement and additional employment of women. Further the new 
products and changing preferences of the consumers are opening new avenues for 
the small and medium scale enterprises in post harvest handling and value addition.  

Manual harvesting and post harvest operations in horticultural crops are 
widely practiced due to availability of agricultural labour and lack of machinery or 
tools. If these provide income, the work is invariably poorly paid. These activities 
are drudgery prone operations which are time-consuming, repetitive and arduous. 
Many traditional post-harvest activities can be described as drudgery like, 
harvesting, grading, peeling, pulping, grinding and pounding, preparation of 
processed products, marketing and load-carrying.  
 
Drudgery reducing tools 

Many designs or models of diggers for potato, onion and other vegetable crops 
are available throughout the country. Fruit harvesters and gatherers for mango, 
papaya, sapota, orange, etc. are available however it can be modified keeping in 
view of women workforce. The tree shaking, combing of fruits with collecting nets 
may also be tried for fruit harvesting. Banana comb cutter developed at CIPHET 
may be used by the banana growers.  

Mechanical harvesting of flowers is difficult as these are very delicate to 
handle. The suction principle has been used to harvest jasmine and harvester has 
been designed at TNAU, Coimbatore. The field applicability of this harvester may 
be tried on other flowers. Further, still the mechanical harvesters are required for 
other flowers too keeping in view of women workforce.  

Varieties of hand tools are available for pruning, budding, grafting and other 
operations in horticultural crops like cut flower productions. These tools can be used 
for post harvest handling of horticultural produce by women work force. 

There is a tremendous need for automatic cleaning and washing of vegetables 
and fruits. Few designs of washers and conveyors are available in the market. 
However, the spray jet washers, brush washing techniques may be tried along with 
drier attachment for fruits and vegetables. Graders for fruits such as apple, mangoes, 
sapota etc are available from different institutes like IIHR, IARI, CIAE, CIPHET 
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etc. An electronic weight grader has been developed at IIHR for fruits. The graders 
are to be tested for its suitability for as many numbers of varieties of fruits as 
possible. CIPHET tomato grader may be tried for similar fruits with little bit 
variation by women work force for sizing and grading of fruits. The fruit graders can 
be tested for vegetables also. However, the weight graders with higher capacity are 
yet to be developed. Colour grading of fruits, vegetable, flower and raisin is also 
required for export purposes. The indigenous colour graders should be developed. 
The following raw mango processing machinery has been developed by IIHR, 
Bangalore. 
i. Raw Mango Peeler: It consists of a rotating concave drum with sharpened 

projections and a guide to move the mango from feeding end to the outlet. The 
sharpened projections peel the mango with the capacity of 200 kg/h. Useful for 
making mango paste and amchoor. 

ii. Raw Mango Slicer: It has rotating blades powered by electric motor. It slices 
the mango 4-8 longitudinal slices. It has a capacity of 800 kg/h. 

iii. Mango Cube Cutter: It has series of circular blades with specified spacing. It 
cuts the mango slices in to cubes. It has a capacity of 500 kg of slices /h. These 
machineries are useful for pickle industries. Some commercial machinery for 
fruit pulping and seed extraction has also been developed by research 
organization and can be used for value addition of horticultural produce; 

Seed extractor 
A seed-extracting machine has been developed at PAU, Ludhiana. It is 

operated by 5 hp motor and is used for extracting vegetable seeds such as brinjal, 
tomatoes, water-melon, chillies, summer squash, cucumber, tinda etc. The machine 
gives the extraction rate of 4-9 kg/h for brinjal and 13 kg/h for tomatoes. 

Similar type of machine is available at TNAU, Coimbatore for tomato pulp 
extraction. Garlic bulb breaker and peeler with the capacity of 50 kg per hour have 
been developed at IIHR, Bangalore. Potato peeler and slicer have been developed at 
CIAE, Bhopal. Potato peeler and slicer have been developed by some industries 
also. However, the slicer and peeler for some vegetables like carrot, banana, and 
ginger may be developed.  
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Harvesting, Grading and sorting equipments 
i. Clippers: Fruit and vegetable clippers developed at CIPHET, Abohar. The 

fruits can be saved by holding it for safe harvesting. The tool is modified over 
available clippers in the market, which not only harvest the fruits but also hold it 
thus reducing the soft fruits. 

ii. Banana Comb Cutter: It is a useful to de-stem the comb from the banana 
bunch. It replaces the use of sickle, which was much labor and time consuming. 
It is safe for human and banana hands and can be used for faster work.  

Hand tool for easy separation of arils from Pomegranate 
A Novel hand tool for breaking of pomegranate and consequently easy 

separation of arils from its peel is available at CIPHET. Tool consists of fruit holders 
having knife arrangement that it only penetrate into the peel. Due to rotating action 
of the holders, fruit is break into two irregular halves as a simultaneous effect of 
tension with twist over peel. During this action, whole fruit experiences a shearing 
effect; and insides arils become loosen which provides an opportunity of easy 
separation. About 30-40per cent arils are separated in the process of irregular 
breaking. Tool accommodate medium size of the fruit because of maximum 
distribution  
ii..  Safe harvesting of fruits::  Fruit Saving Gadgets are developed at CIPHET, 

Abohar..  Fruits after plucking from tree are thrown in the trough of fruit saver 
and collected in a box/container. The fruits are graded on size basis at 
appropriate places.   

ii. TToommaattoo  ggrraaddeerr::  The tomatoes roll down using pipes due to gravity and fall 
immediately wherever they find the space of their diameter. The collector is 
inclined at 10° so that the tomatoes slide directly in crates. The important 
feature of grader is its ability to adjust the gap between the pipes and inclination 
of grading table and hopper.  

Fruits and vegetables washing machine 
Washing is the essential primary process unit operations for value addition of 

the fruit and vegetables at farm as for processing. Fruits and vegetable washing 
machine is developed at Punjab Agricultural University, Ludhiana. It is used not 
only to remove field soils, dust, pesticides but the surface microbial load also. A 
wide range of fruit and vegetables can be mechanically washed and can replace the 
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prevalent practice of washing which involves drudgery and unhygienic conditions. 
The machine can be used both by the producers as well as processors.  

Processing technology and Value added products 
i. Minimal Processing: Minimal processing techniques like, trimming, dicing, 

treatment of antioxidants developed at CIPHET, Ludhiana can be effectively 
used for quality maintenance and storage life of the fruits and vegetables.   

ii. Vacuum puff drying of fruits and vegetable: In vacuum drying, removal of 
moisture takes place in the absence of oxygen; oxidative degradation e.g. 
browning is very low in the final product. The fruit and vegetables are very 
sensitive to oxygen and heat and can be dried to 2-3 per cent (wb) moisture 
content. Vaccum expands the air and water vapour present in the concentrate 
and creates a frothy or puffed structure. Drying the concentrate under the same 
vaccum tries to maintain the puffed structure, depending on the applied vaccum. 
This expanded structure provides large area to volume ratio for and mass 
transfer, consequently high rate of drying. 

iii. Osmo dehydration: Technology for osmo dehydration of fruits developed at 
CIPHET, Ludhiana can be utilized for fruits of high altitudes. 

iv. Technology for making fruit bars, candies, etc.: Novel techniques for 
utilizing fruit and vegetables for making fruit bars, candies etc developed at 
CIPHET, Abohar/Ludhiana. 

v. Ready to serve beverages: Technology for preparation of ready to serve 
beverages developed at CIPHET, Ludhiana can be utilized for processing of 
fruits.  

vi. Effective packaging of fruits and their products : Research carried out at 
CIPHET, has developed effective and economically viable packaging of fruits 
and their products and can used by women workforce for shelf life enhancement 
of fruits and vegetables. 

vii. Health tonic/beverages/tablets: Utilization of CIPHET technology for fruits 
like pomegranate for making health tonics, digestive tablets etc by using 
advanced methods of dehydration, mixing and binding. 

Storage technology for horticultural Produce 
 A large quantity of fresh horticultural produce goes waste after harvest due 
to inadequate post harvest management and storage facilities available in India. 
Storage is primarily practiced for (i) orderly marketing (ii) extending the duration of 
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availability and (iii) to tide over the period of glut. The goal of storage is to slow 
down biological activities of the produce at low temperature with controlled 
atmospheric composition that will not cause chilling and freezing injury to the 
produce and reduce product drying by reducing the difference between product and 
air temperature and maintaining high humidity in the storage room. 
Evaporative cool room for fruits and vegetables  
 Normally, fresh harvested fruits and vegetables to be stored in ECS. The 
fruits and vegetables prior to storage should be pre-sorted for any extraneous 
materials around their skin, rotting, damage by birds or insects any visible microbial 
infection, any physical damage/bruise etc. CIPHET ECS in no load condition is 
capable of dropping the temperature up to 200C lower than outside and increasing 
relative humidity to 65-80%, depending upon the outside conditions. When ECS is 
loaded at its 90% capacity, drop in temperature reduces by 3-4oC and RH reaches to 
99% depending upon the outside temperature and relative humidity. It provides to be 
an effective short term on farm storage structure for fruits and vegetables in rural 
area to help farmers from distress sale and also supplying produce to processing 
units over prolonged period by about 2-3 weeks. 

Despite development and improvements in existing practices large numbers of 
farm women are deprived of modern' technology. Although technological innovation 
and adaptation are important, many factors affect women's ability to benefit from 
technological change - and these are often location-specific. Women will not be 
benefitted from hardware development unless technical, institutional and socio-
economic issues are addressed. 

Further reading  
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Introduction 
The livestock sector in India has been undergoing a change over the last few 

decades from being subsidiary to agriculture to standing out independently, being a 
tool for livelihood improvement of rural as people as well as peri- urban livestock 
keepers. It is increasingly being seen as a source of income and employment to 
millions of people in rural and peri-urban areas. The nutritional outcomes of the 
households rearing livestock comes as an additional benefit of the vocation of 
livestock keeping. In the last decade the dairy and commercial poultry sector have 
shown impressive growth. The demand driven growth in the dairy and the poultry 
sector has been due to the growth in human population, urbanization and changing 
dietary habits of the Indian population. The livestock sector in India contributes 
4.1% of the total GDP (2012-13). It alone contributes nearly 25.6% of value of 
output at current prices of total value of output in agriculture, fishery & forestry 
sector. The milk production now stands at 132.43 million tonnes (2012-13) and it is 
an important secondary source of income for millions households engaged in 
dairying. The 70% of the workforce engaged in dairying is comprised women. The 
per capita availability of milk is 295 g/day in India which is higher than the world 
average. Poultry sector has also shown an impressive growth because of the 
conducive government policies for commercial poultry production and the focus on 
family poultry system which addresses livelihood issues. The egg production in 
India was 69.73 billion in 2013, while the poultry meat production was 2.68 mt. The 
per capita availability of egg in India is 55 eggs per year. The livestock sector has 
the potential to provide income and employment and nutritional security to millions 
of farmers which is yet to be fully tapped. The growth witnessed in the dairy and the 
commercial poultry sector can be spread horizontally provided it encompasses other 
livestock species like goats, pigs and backyard poultry which are less capital 
intensive but have greater impact on the health and well being of the farm families. 
Although the contribution of women in making the operation flood programme has 
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been immense because they have been shouldering most of the activities related to 
rearing and management of dairy animals, their abilities and expertise with respect 
to other livestock species is yet to be fully appreciated especially in the field of small 
ruminants and backyard poultry. 

Women are vital to food security and family well-being and their need for 
labour saving and income generating technologies are acute. However, until now, 
most technical solutions have ignored women’s actual needs. Studies have shown 
that livestock contribute significantly to the income of poor households-particularly 
the income controlled by women, and enables poor and landless women to earn 
income using common-property resources. The expanding market for livestock 
products  also offers an opportunity for augmenting their income to those who do 
not have access to land and capital resources.   

The domestic animals like goats, sheep, pigs, chickens, ducks and rabbits can 
be reared easily by women while attending to other household activities and they are 
also important for household nutritional security. Identifying and supporting 
women’s roles as livestock owners and strengthening their decision-making power 
and capabilities are key aspects in promoting women’s economic and social 
empowerment. Recent review conducted by ILRI shows that if livestock 
technologies are developed in ways that consider the needs, interest and concerns of 
women and men, they can reduce women’s work load, increase productivity and 
contribute to the generation of income.  

Women play an important role in activities dealing with livestock such as care 
and management or transformation and marketing of certain livestock products. 
Furthermore, livestock ownership patterns especially for small stock and poultry 
appear more equitable than that of other assets like land, capital, and knowledge. 
These reasons have possibly contributed to an increasing inclusion in one way or 
another of gender aspects in livestock development projects. Gender aspects should 
be understood as ‘practical needs’ on the one hand (access to technologies, more 
access to better welfare) and as ‘strategic needs’ on the other hand (revised rules and 
regulations, long term improvement of women’s position).  

Concerning livestock development, there is a high level of agreement in the 
literature that socio-economic and institutional frameworks play an important role in 
determining who does what, and who gets what. Social and cultural norms dictate 
the division of labour and control over assets. Policy and institutional structures 
often restrict existing sources of support to women, particularly credit to acquire 
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large ruminants. Values, norms and moral codes embedded in culture and tradition 
have very strong influence on gender issues as they determine attitudes and the 
organisational set-up of the whole community system. Like culture and traditions, 
political, institutional and legal structures also change slowly. Hence, these latter 
factors often impede the implementation of gender balanced programmes. Hence, it 
is important to consider the socio-economic factor while implementing livestock 
programmes from gender perspective. Social and cultural factors determine the 
possible margin of action of women and their activities. In cases where women are 
excluded from community meetings, have no access to education and training, and 
where their capacity to become actively involved is not strengthened, they will 
always be left behind. Economic factors are the basis for change because with a 
greater economic independence, self-confidence and possibilities of upward socio-
economic movement increase. To achieve a broad-based impact with a particular 
intervention, gender aspects should be looked at simultaneously and all factors 
including political, institutional and cultural aspects should be considered.  

Gender Issues in livestock production 
Women and men livestock keepers typically have different needs and interests, 

and face different livelihood opportunities and constraints in managing livestock as 
well as in coping with emerging challenges such as poor access to markets, services 
and technical information, periodic drought, flood and disease, competing resource 
use, policies that favour larger-scale producers or external markets, and weak 
institutions (Table 1). In most system, women provide labour for various tasks 
related to livestock production but may or may not control the process of decision 
making, particularly over the disposal of animal and animal products. Similarly, 
women may be involved in production, but may or may not own the means of 
production, including livestock, land and water. 

Table 1: Gender-based constraints, needs and opportunities in livestock 
production  

Constraints Needs Opportunities 
Low women's 
participation in 
livestock 

• Gender sensitization for 
more women's participation 
in formal discussions 

• Adoption of improved 
technology that can 
suitably be integrate in 
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development 
programmes and 
training  
 

• Increased access to 
information, use of visual 
aids where there are 
problems of literacy 

• Include women in training 
and development 
programmes-very much open 
to innovations 

•  Organise training 
programme in those periods 
and days when women are 
not involved in other duties  

• Organise training programme 
on-site (village)  

• Introduce leadership 
development and confidence 
building measures  

traditional production 
system  

• Raise awareness of 
potential of livestock in 
increasing household 
food security and 
household economies and 
promotion of gender 
equality. 

• Conduct training 
progarmme in villages 
with flexibility in 
schedule and venue 

Time constraint in 
livestock 
management 
during peak 
labour periods 

 

• Introduction of labour-saving 
technologies/devices 

• Introduction of skills on 
livestock  management, e.g. 
full hand milking, use of 
locally made crates, 
revolving stool for milking, 
use of long handle rack 
/spade for removing dung 

• Look at case studies where 
women play a leading role in 
livestock production for 
exposure visits 

• Reduce livestock 
mortality and morbidity 

• Reduction in women's 
work drudgery 

• Development of other 
small enterprises  
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Low scale of 
production 
limiting access to 
inputs and 
markets 

 

• Introduction of group 
approach/ women self help 
group /farmers' groups or 
associations 

• Facilitation of support 
services at village level (AI, 
vaccination, deworming, 
credit etc.) through women 
self help groups  

• Training on capacity building 
of women SHGs for 
livestock enterprise 
development 

• Improvements in access 
to inputs, technical 
assistance and in 
marketing system 

• Women’s empowerment  
and increasing gender 
equity 

 

 

Lack of common 
pool resource 
(grazing, water 
and forest) for 
livestock 
production and 
other micro-
enterprises 
income genration 

• Improve access of women’s 
to  common pool resources 
through community 
participation and 
management 

• Develop mechanism at 
village level for provision of 
water and fodder during 
scarcity period 

• Improvement in the 
productivity of CPR  

• Enhance women’s’ right 
to control and manage 
CPR and livestock  

• Increasing livestock 
assets for the landless 
women 

Informal and poor 
marketing system 

• Improvements in 
infrastructure and transport 
services 

• Improving women’s 
management and skills in 
value addition and 
processing  

• Increase demand for 
livestock products and 
promote production 

For successful livestock interventions the following factors have to be considered:  
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a) Livestock production system  

The role of women in  varies according to the different livestock production systems 
and types of animals; crop/livestock linkages; feeding; availability and quality of 
natural resources, ecological conditions and vitality of land and pastures; soil 
quality; natural water sources; other common property resources; availability and 
cost of inputs; use of manure and crop residues; technology used. While considering 
the gender roles in livestock production we should take into account the proportion 
of households with livestock and their social structure; ethnic, cultural and social 
relations; household activities and intra-household organisation; seasonal migration; 
relation between livestock and other activities; gender disaggregated seasonal 
occupation and sources of income. 

In India  livestock are generally raised in mixed farming systems, where 
animals very often have different functions. During earlier times they were a symbol 
of wealth and were vital for agricultural operations. Of late, with the mechanization 
of agriculture large the role of draft animals  have diminished and cattle and buffalo 
are mainly reared for milk production. However, in areas where the mechanization 
of agriculture has not taken place, they are still an important source of draft power, 
dung and milk. The livestock activities are normally integrated into the existing 
farming systems: animals graze on fallow land and browse on hedges, utilise crop 
residues as feedstuffs and produce milk and meat, manure for biogas and power for 
traction.  

Sheep and goats are generally kept on grazing only with little supplementation 
of the household leftovers. In most of the cases, women are the custodians of sheep 
and goats in the household and often children also actively take part in their 
management.  Backyard poultry (BYP) is also an important activity for rural women 
as it generates cash income and provides employment opportunities while increasing 
the availability of meat and eggs that improve household nutrition. Studies 
conducted at DRWA in Odisha have revealed that BYP provides an income of Rs. 
2000 per unit of 6-8 birds over a period of five months. The rural women mostly 
preferred Vanraja and CARI DEvendra birds for backyard poultry rearing as both 
the birds as well as eggs fetch high price as compared to other birds. 
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b) Ownership of different livestock species  

Generally, men and women tend to own different animal species. In many 
societies, cattle and larger animals are usually owned by men, while smaller animals, 
such as goats and backyard poultry which are kept near the house, are more women's 
domain. However, ownership patterns of livestock are more complex and are 
strongly related to the livestock production system and to social and cultural factors. 
Ownership of larger animals is often related to ownership of the land. 

c) Access to capital and knowledge  

Men have easier access to government provided credit than women. Women 
are rarely considered creditworthy because they have no collateral. In addition, they 
often cannot read and write, and are not used to frequent governmental or official 
institutions without their husbands consent and being accompanied.  In the most 
countries in Asia, Africa and Latin America, animal husbandry services are mainly 
oriented towards men. Veterinary services and extension programmes and advisory 
services have been mainly designed by men for men. Extension personnel are often 
not trained to teach technical subjects to women or to react their specific questions. 
Due to limited resources in time and material, attention is first given primarily to 
men's animals. Extension work with women often requires special didactic 
knowledge and communication skills because women often speak only the local 
language or dialect and illiteracy is high.  

d) Responsibilities and division of labour  

Patterns of gender division of labour are location-specific and change over 
time. Although the most typical pattern of gender division of labour is that women 
are responsible for animals kept at the homestead, there are many variations to this 
pattern from non-involvement in livestock to the management and herding of large 
stock.  

If new livestock activities are introduced, it is mainly males who decide on 
whether or not to participate. The intra-household division of labour then depends on 
household labour availability, the number and type of livestock, economic 
development of the household and estimated income out of the new activity. But in 
fact, many decisions in a family are joint decisions, although they may not be 
formally recognised. 
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 In Odisha women perform all the day to day activities related to caring, 
feeding, cleaning, health and production of livestock. These activities performed by 
women may appear to involve low skill levels, they are, however, most critical to the 
survival, health and production of the livestock. Activities performed by men are 
occasional in nature, involve less time, energy and labour and largely occur in the 
public domain, outside the confines of the household. Activities such as 
vaccinations, deworming, grazing, purchase of fodder and medicines, and taking 
animals to the dispensary are generally taken care of by men because they involve 
greater mobility, access to new technology and information, greater interaction with 
the market and the outside world. Despite this division of work, livestock production 
and management continues to be a household activity with flexible arrangements of 
work between women and men. Women’s access to information and training in 
modern livestock management and dairying is limited and even indirect, lowering 
their involvement and efficiency. 

e) Role of livestock in the household nutrition  
One of the major reasons for keeping livestock in the household is to get direct 

nutrition in terms of milk and meat, but the income derived from sale of milk, and 
animals are also used to buy other food items. The manures produced by keeping 
animals improve household food production like vegetable and other food crop 
production. Generally, increased livestock production can have a positive influence 
on the nutritional level and the well-being of household members. Increased income 
from livestock production changes the intra-household distribution and control over 
products and earnings. When higher production and marketing activities become 
more important, women often lose their control over products and income. The level 
of nutrition within the family may decrease if the animals from which the products 
are derived are sold and the earnings spent on personal necessities, without taking 
into consideration the household well-being. 

f) Influence marketing of livestock products in the household economy 

Women tend to have greater control on the income from sale of poultry, eggs, 
milk and small ruminants. They tend to spend the money they earn from livestock 
activities on the welfare of their families. Income from livestock activities is also 
invested into diversification of agriculture, to buy animals and even to buy land. In 
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many societies, the little income derived from daily milk sales is sometimes used by 
men for drinking. 

g) Training in livestock activities  

Livestock production is generally a joint activity carried out by both men and 
women but, compared to women, men have easier access to technology and training, 
mainly due to their strong position as head of the  household and greater access to  
off-farm mobility. The decisions in activities related to livestock sector, such as 
breeding, handling, feeding and health care, are largely taken by men. Livestock 
extension services are often controlled by men and the extension personal are 
primarily men hence, the extension programmes and educational materials are 
mainly designed by and oriented towards men. Although in most societies all 
household  members are involved in some way or another in livestock production, 
the decision making processes within the family and the division of labour for 
activities such as feeding, milking, health care, processing and marketing differs 
between regions, societies and households.  

Women's access to information and training in modern livestock management 
and dairying continues to be limited and even indirect. Successful training should be 
oriented towards those household members which execute these tasks. For example, 
in societies where sick animals are mainly treated by women, they have knowledge 
of the symptoms and cures for animal diseases. But if they have no access to 
training, progress in best practices and appropriate herding to reduce diseases is 
difficult. Therefore, where extension services are dominated by men and where 
women have little access to training due to socio-culturally defined gender roles, 
men need to be persuaded to see the relevance and the benefit of training women. 
Only through a carefully planned gender approach can livestock production goals 
and successful training of women and men be achieved.  

h) Role of Self Help Groups 
Targeting livestock development through SHGs can accelerate the process of 

learning and arranging the inputs like credit.  

Gender analysis in livestock production 
Gender analysis requires taking into consideration factors which could 

influence the potential impact of a project and presents opportunities or constraints 
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to project goals and activities. It helps in determining factors which can facilitate or 
constrain the project. The following factors have to be considered while making 
gender analysis in livestock production: 

• Gender should  not be an issue of mistrust and prejudice, but of creativity, 
inspiration and positive spirit for men and women.  

• Social and cultural factors (norms and traditions which influence the 
behaviour of  men, women and children, organisation of the daily life of the 
household members, specific religious rules for men and women)  

• Economic factors (poverty level, inflation, infrastructure, income distribution 
and distribution among family members, etc.)  

• Institutional structure (government, extension, education, health care, 
funding agencies etc., and their gender approach in theory and practice)  

• Environmental factors (quantity, quality and availability of land by 
households and intra-household distribution, water, energy, etc.)  

• Political factors (power relationship, system of decision making, legal 
system, etc., and their influence on the relationship of men and women)  

• Demographic factors (migration, life expectancy, infant mortality, etc.)  
• Legal parameters (right to ownership, law of succession, etc.)  

Conclusion  
Sustainable development in agriculture can only be achieved through optimum 

utilization of natural resources. Livestock development interventions must take into 
consideration the land and livestock ownership pattern. Client-oriented participatory 
research is needed in developing appropriate livestock technologies for women in 
order to identify production constraints and to develop techniques that reduce 
women’s workloads while at the same time increasing their productivity. Such 
research should take into account women’s roles and responsibilities, as well as their 
workload. The following issues should be considered in designing appropriate 
technologies for livestock production: (i) Their implications for women’s labour 
requirements and workloads; (ii) Their suitability in terms of consumption 
preferences; (iii) Their implications in terms of women’s control over the means of 
production; (iv) Their expansion and use of women’s indigenous knowledge; (v) 
The participation of women in their trials; and (vi) The importance of incorporating 
women’s physical, social and cultural assets when designing research activities. 
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Participation of women is essential for developing and promoting technical 
interventions. Women’s self help groups should be encouraged to take up activities 
related to livestock production. This is often the only way for poor women to obtain 
sufficient resources (material, capital and labour) to initiate livelihood activities. The 
experiences suggest that there is need to focus equally on technology development 
and the enabling factors (availability and access to markets, credit, labour), which 
allows women to adopt new interventions. Providing support either in the form of 
funding or stock animals are good tools in starting the livelihood programme for 
vulnerable women, as it facilitate more effective utilization of unpaid family labour, 
more stable households and increased self-reliance. A favourable policy 
environment in terms of access to and control of productive and natural resources 
such as  land, livestock, micro-credit, veterinary services and assured markets will 
have to be provided and socio-economic and technical constraints needs to be 
addressed in order to strengthen women’s influence and social empowerment. 

 



Annexure-I 
Schedule for Short Course on "Promoting Occupational Safety and drudgery 
reduction among farm women" during 1st-10th August, 2015 at ICAR-CIWA, 

Bhubaneswar 
 

Date & 
Time 

Theory/ Tutorial Faculty Member(s) 

Day-1, Saturday (01.08.2015) 
10:30-11:30 Registration Short Course Team 
11:30-13:00 Role of  ICAR-CIWA in gender 

mainstreaming in agriculture - An 
overview 

Dr. S. K. Srivastava, 
Director, ICAR-CIWA

13:00-14:00 Lunch Break 
14:00-15:00 Gender perspective in agriculture research 

and development  
Dr. H. K. Dash, 
Principal Scientist 

15:00-16:00 Gender Concept and tools Dr. S. Mishra, PS 
16:00-17:00 Field experience from participants on 

relevant topic 
Participants 

Day-2, Sunday (02.08.2015) 
Group Exercises for drudgery reducing option in agriculture and allied sectors (4 
groups) 
Day-3, Monday (03.08.2015) 
10:00-10:30 Recapitulation of the previous day’s inputs  Short Course Team 
10:30-11:30 Ergonomical characteristics of farm women 

of India 
Dr. S. K. Mohanty, PI, 
AICRP on ESA, 
OUAT 

11:30-11:45 Tea Break 
11:45-13:00 Occupational health hazard faced by farm 

women at their work place 
Dr. J. Nayak, Senior 
Scientist 

13:00-14:00 Lunch Break 
14:00-15:30 Role of Bureau of Indian Standards in farm 

mechanization 
Mr. A. K. Purohit, 
Scientist-D, BIS 

15:30-17:00 Sustainable livelihood support for women 
in agriculture through schematic 
interventions 

Mr. B. K. Dey, 
Agronomist, RKVY 
Cell, Govt of Odisha 

Day-4, Tuesday (04.08.2015) 
10:00-10:30 Recapitulation of the previous day’s input  Short Course Team 
10:30-11:30 Gender Issues in agriculture and rural 

development 
Dr. J. Charles Jeeva, 
Senior Scientist 



11:30-11:45 Tea Break 
11:45-13:00 Role of AICRP on Home Science in 

addressing drudgery of farm women 
Dr. A. Singh, Senior 
Scientist 

13:00-14:00 Lunch Break 
14:00-15:30 Focusing on gender and drudgery issues in 

livestock production system 
Dr. A. Kumar, 
Principal Scientist  

15:30-17:00 Postural discomfort, musculo-skeletal 
disorder, stress of farm women and 
participatory evaluation of stress index. 

Ms. Gayatri 
Moharana, Scientist 

Day-5, Wednesday (05.08.2015)
10:00-10:30 Recapitulation of the previous day’s input  Short Course Team 
10:30-11:30 Women friendly IPM technologies 

including vermi-composting 
Dr. S. K. Srivastav, PS

11:30-11:45 Tea Break 
11:45-13:00 Improving livelihood security of farm 

women through dairy farming 
Dr. B. Sahoo, SS 

13:00-14:00 Lunch Break 
14:00-15:30 Occupational skin diseases among farm 

women   
Dr. S. Ray, MBBS, 
MD 

15:30-17:00 Workplace assessment techniques and 
advantage to farm women  

Dr. J. N. Mishra, 
Assoc Prof., FMP 

Day-6, Thursday (06.08.2015) 
10:00-10:30 Recapitulation of the previous day’s inputs  Short Course Team 
10:30-12:00 Opportunities for farm women in 

horticulture 
Dr. H. S. Singh, Head, 
CHES (CHES, BBSR) 

12:00-13:00 Exposure visit at CHES, Bhubaneswar Short Course Team 
13:00-14:00 Lunch Break 
14:00-15:30 Women friendly farm tools and equipment 

for drudgery reduction and exposure visit 
to AICRP on ESA lab, OUAT  

Dr. S. K. Mohanty, PI, 
AICRP on ESA, 
OUAT 

15:30-17:00 Gender friendly post-harvest equipment/ 
technologies and exposure visit to PHT lab, 
OUAT  

Dr. S. K. Dash, Head, 
APFE, OUAT 

Day-7, Friday (07.08.2015) 
10:00-10:30 Recapitulation of the previous day’s input   
10:30-11:30 Statistical analysis techniques for 

processing of field data 
Dr. A. Sarkar, SS 

11:30-11:45 Tea Break 



11:45-13:00 Drudgery faced by farmwomen in 
horticulture sector 

Dr. N. Babu, PS 

13:00-14:00 Lunch Break 
14:00-15:30 Occupational health hazards and 

technologies for addressing in fishery 
sector 

Mrs. S. Tanuja, 
Scientist 

15:30-17:00 Gender & ICT:  A good mix for reducing 
information drudgery in agriculture 

Dr. Shivai Dadabhau 
Argade, Scientist 

Day-8, Saturday (08.08.2015)
Exposure visit to villages of coastal Agro system (Puri district) 

Day-9, Sunday (09.08.2015)
Preparation of reports on problems and prospects of field experience related to 
drudgery faced by farm women in their areas 
Day-10, Monday (10.08.2015)
10:00-10:30 Recapitulation of the previous day’s input Short Course Team 
10:30-11:30 Minimizing Health Hazards of Farmwomen 

in seed production and management 
Dr. L. P. Sahoo, 
Senior Scientist  

11:30-11:45 Tea Break 
11:45-13:00 Drudgery reducing options in post harvest 

and value addition of horticultural crops 
Dr. A. Singh, Senior 
Scientist 

13:00-14:00 Lunch Break 
14:00-15:00 Training Evaluation Short Course Team 
15:00-16:00 Interaction with participants Short Course Team 
16:00-17:00 Valedictory Function  
 



Annexure-II 
List of Short Course Participants (August 01-10, 2015) 

Sl. 
No. 

Name of 
Participants 

Designation & 
Discipline Institute/Address Contact No. E-mail 

1 Mrs. Sumita Acharya Subject Matter Specialist 
(Food & Nutrition) 

KVK,  At-Panchamahala, PO: 
Hulursingha, Dist-Angul 09439849889 sumitaacharya75@gmail.com 

2 Mrs. Saswati 
Pattanaik 

Subject Matter Specialist 
(Child Development) 

At: KVK, Bhadrak, PO: Ranital Dist: 
Bhadrak- 756111 

09437800504 
06784265825 saswatipattanaik77@gmail.com 

3 Ms. Th Eloni Vida Subject Matter Specialist 
(Food & Nutrition) 

College of Horticulture and Forestry, 
Central Agricultural University, 
Pasighat, Arunachal Pradesh 

09436635682 
03682224887 thelonivida@yahoo.com 

4 Mrs. Sujata Sethy 
Subject Matter Specialist 
(Home Science 
Extension) 

KVK, ICAR-CRRI, Cuttack- 6, 
Odisha 08895795870 sujata.sethy@icar.gov.in 

5 Mrs. Dharitri Patra Subject Matter Specialist 
(Food & Nutrition) 

KVK, Shayamkunta, Baripada, 
Mayurbhanj, Odisha 

09439651795 
06742350841 dharitri.india@gmail.com 

6 Mrs. Kumari Shipra 
Assistant Professor 
(Home Science 
Extension) 

College of Home Science, RAU, 
Pusa, Samastipur, Bihar 09473248034 shipra.kumari334@gmail.com  

7 Mrs. Monalisa 
Pradhan 

Subject Matter Specialist 
(Home Science 
Extension) 

KVK, Sambalpur, RRTTS campus, 
College of Agril, Chiplima, Dist: 
Sambalpur  

09437629412 
06682225024 mona_lisa1977@yahoo.co.in 

8 Dr. Lilymoony 
Tripathy 

Associate Professor 
(Horticulture) 

College of Forestry, OUAT, 
Bhubaneswar  

09861232027 
06742560489 lilymoonyt25@yahoo.co.in 

9 Dr. M. Mohapatra 
Associate Professor 
(Agricultural 
Engineering) 

CAET, OUAT, Bhubaneswar 9437403159 mm.caet.ouat@gmail.com 

10 Dr. Dibyaprava 
Pradhan 

Associate Professor 
(Child Development) 

College of Home Science OUAT, 
Bhubaneswar-751003 

09437389931 
06742560804 dibyapradhan@rediffmail.com 

11 Mrs. Madhumita 
Sarangi 

Subject Matter Specialist 
(Family Resource 
Management) 

KVK, Nimakana, Manijanga, 
Jagatsinghpur, Odisha 09439370181 madhumita.sarangi1@gmail.com

12 Mrs. Sukanti Behera Subject Matter Specialist KVK, Khordha, ICAR-CIFA 09437033387 kvkcifa@yahoo.co.in 



(Home Science 
Extension) 

Kausalyaganga, Bhubaneswar751002 06742465060 

13 Mrs. Rout 
Bijayalaxmi 

Subject Matter Specialist 
(Home Science 
Extension) 

KVK, Nuapara, Dist-Nuapara 09437605656 srim.ouat@gmail.com 

14 Mrs. Anita Patro 
Subject Matter Specialist 
(Home Science 
Extension) 

KVK, Near Horticulture Farm, 
Purunagarh, Deogarh, Pin-768119 

09439326251 
06641226123 anitapatro70@gmail.com 

15 Dr. Pushpa Krishna Assistant Professor 
(Agronomy) 

Department of Agronomy, College of 
Agriculture, U. A. S., Bengaluru 
V.C. Farm, Mandya-571405 

09880177338 drpushpakrishna@gmail.com 

16 Mrs. Gitanjali 
Subudhi 

Subject Matter Specialist 
(Home Science 
Extension) 

KVK, Bhanjanagar, Ganjam 9437799801 
06821241152 subudhi_gitanjali@yahoo.co.in 

17 Mrs. Sasmita Pal 
Subject Matter Specialist 
(Home Science 
Extension) 

KVK, Bhawanipatna 9437938163 sasmitaorissa@rediffmail.com 

18 Mrs. Soram Molibala 
Devi 

Subject Matter Specialist 
(Child Development) 

KVK, Andro, Central Agricultural 
University, Imphal- East 09436893710 mollysoram@gmail.com 

19 Dr. Meenakshi 
Mohanty 

Assistant Professor 
(Agronomy) 

Directorate of PME OUAT, 
Bhubaneswar751003 

9437503387 
06742397964 mmohanty877@gmail.com 

20 Mrs. Lalrohlupuii 
Subject Matter Specialist 
(Home Science 
Extension) 

KVK, Selesih, Aizawl, Mizoram. 09436197069 k.lalro@yahoo.co.in 

21 Mr. Dinesh Kumar 
Rusia 

Head of the Department 
(Agricultural 
Engineering) 

Deptt. of Agricultural Engineering 
Birsa Agricultural University, Kanke, 
Ranchi - 834006 (Jharkhand) 

09431543781 dkrusia@gmail.com 

22 Dr. Sunil Kumar 
Dash Scientist (Horticulture) AICRP on Vegetable Crops, Dean of 

Research, OUAT, Bhubaneswar 09437306061 sunildash23@gmail.com 

23 Dr. Krishna Murthy 
R. 

Associate Professor (Soil 
& Water Management)

Zonal Agril. Research Station, VC 
farm, Mandya-571405, Karnataka 09632202521 srkmurthyssac@gmail.com 

24 Mrs. Tanuja S. Scientist (Fish Processing 
Technology) ICAR-CIWA, Bhubaneswar 08260374440 tanujasomarajan@gmail.com 
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