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I. INTRODUCTION

Agriculture is the most important enterprise in the world. Agriculture is the process of producing food, feed, fiber and other desired products by the cultivation of plants and the raising of domesticated animals. In a true sense it is a productive unit where the free gifts of nature namely, land, light, air, temperature, rain water, humidity etc. are integrated into a single primary unit indispensable for human beings (Chandra, 2000).

Agriculture is the key development that led to the rise of human civilization, with the husbandry of domesticated animals and plants creating food surpluses that enabled the development of more densely populated and stratified societies (www.en.wikipedia.org).

India is an agricultural country and one third of the population depends on the agricultural sector directly or indirectly. Agriculture is the ministry of Indian Economy form time immemorial. Indian Agriculture’s contribution to the national gross domestic product (GDP) is about 25 percent. With food being the crowing need of mankind, much emphasis has been on commercializing agricultural production. For this reason, adequate production and even distribution of food has of late become a high priority global concern (Kumar and Singh, 2002).
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In the past two decades, “green revolution technologies” have more than doubled the yield potential of rice and wheat, especially in Asia. These high-input production systems requiring massive quantities of fertilizers, pesticides, irrigation and machines, however, disregard the ecological integrity of land, forests and water resources, endanger the flora and fauna and cannot be sustained over generations. To a great extent, future food security and economic independence of developing countries would depend an improving the productivity of biophysical resources through the application of sustainable production methods, by improving tolerance of crops to adverse environmental conditions and by reducing crop and post-harvest losses caused by pest and diseases (Kiruba et al., 2007).

Advances in agricultural sciences and technology and their application have revolutionalized the crop production in India. It is very much evident from the increased food production as a result of first green revolution mid 60’s. This was possible mainly because of efficient use of the natural resources, improved genetic engineering technology and better crop management practices. As a result of the manipulation of all these inputs, man has no doubt made agriculture prospective, progressive and economical. Unfortunately in the process of intensive farming, the environment has been treated in an unfriendly manner(Pearson Lorenly,2006). 

Intensive production systems have led to depletion of major and minor nutrients from the soil apart from damaging the soil health, productivity and also sustainability. Intensive farming systems warrant for use of high doses of chemical fertilizers. Non availability of organic forms of plant nutrients have also forced for the increased use of chemical fertilizers. Earth worm activity in the soil has been reduced greatly. Therefore, lack of sustainability in production in recent years is becoming a major cause of concern (Chaudhary et al., 2003). 

“Industrialized, chemical intensive agriculture and our globalize system of distributing food and fibre are literally destroying the earth, driving two billion farmers off the land and producing a product, which is increasingly contaminated.  In view of these facts, the selection of insecticides for use must take account their toxicity to animals, human beings and useful organism, their persistence in air, water, soil and overall environmental impact of their use on agricultural crops. World Health Organization and United Nations Environmental Programme estimated that there are one million human pesticides poisoning each year in the world with about 20,000 deaths, mostly in the developing countries(Dhahiwal and Arora, 2004). 

Slow agricultural growth is a concern for policy makers as some two-thirds of India’s people depend on rural employment for a living. Current agricultural practices are neither economically nor environmentally sustainable and India’s yields for many agricultural commodities are low. Poorly maintained irrigation systems and almost universal lack of good extension services are among the factors responsible. Farmers access to markets is hampered by poor roads, rudimentary market infrastructure and excessive regulation (William, 2008).

The effect of prolonged and over usage of chemicals in crops production has resulted in human health hazards and pollution of environment and ground water. At present, the issue is whether to continue with the chemical inputs-based intensive technologies or to go back to the traditional environment friendly farming practices like organic farming for sustainable production, income and socio-economic development of the farming community (Kumar and Singh, 2009). 

Indigenous agricultural practices can play a key role in the design of sustainable and eco-friendly agricultural systems, increasing the likelihood that the rural populations will accept, develop and maintain innovations and interventions. Thurston (2003) indicated that traditional agricultural practices must be understood and conserved before these are lost with rapid advancement of modern agriculture. These technologies or knowledge can be combined with scientific knowledge in transfer of technology. Indigenous practices can result in advantages like higher field with lesser cost (Oliver, 2004).


Around 10-20 per cent of the population are still unable to obtain efficient food to meet their basic energy needs, while it is not possible to increase the food production level beyond certain limit, but a reduction in pre and post harvest losses could lead to substantial increase in food availability to the increasing population leading to food security (Karthikeyan et al., 2006).


Food grain production in India is enough to feed its population, if we are able to minimize the pre and post harvest losses. There are four ways of increasing per capita food availability; one to increase the area under agriculture, secondly is to increase the production, thirdly, to control population and finally, to prevent pre and post harvesting losses. Considering the limited and dwindling land and water resources, slow growth in productivity and ever increasing population, minimizing pre and post harvest losses in one of the effective and economical way of increasing per capita food availability (Mendhi, 2001).

In this context that biological pesticides are being considered as environmentally safe, selective, biodegradable, economical and renewable alternative for use in organic farming system (Mandal, 2009).

Organic farming implies the use of organic farming nutrients and adoption of natural methods of plant protection in place of fertilizers and pesticides. In other words, organic farming is holistic production system which avoids on largely excludes the use of synthetically compounded fertilizers, pesticides, growth regulators and livestock feed additives. To the maximum extent feasible organic farming system rely upon crop rotations, crop residues, animal manures, legumes, green manures, mineral bearing rocks and aspects of biological pest control to maintain soil productivity and tilth to supply plant nutrients and to control insects, weed and other pestgs (Kumar and Singh, 2009).


Green pesticides or ecological pesticides which are believed to be environmentally friendly and thus cause less harm to the eco-system and animal health. In agrocology, pesticides and evaluated for minimal average environmental effects. Biocides include germicidal, antibiotic, antibacterial antiviral, antifungal, antiprotozaols and antiparasites. Pesticides typically came in the form of sprays and dusts. Many ecological pesticides are biological pesticides (Sharma, 2007). 


Environmentally friendly agricultural technologies for food safety appropriate technologies, which do not assault the nature, would have key roles to play in ensuring food security, in improving human health, and in rehabilitating and conserving the environment to safeguard the well being of the posterity. Instead of striving for more “green revolutions” with emphasis on miracle seeds, hard-hitting, synthetic and engineered pesticides and increased use of fertilizers, the future must look to natural ways and processes for augmenting agricultural productivity. In fact, all development efforts and activities should be within well defined ecological rules rather than within narrow economic gains. Sustainable agricultural systems must be ecologically sound for long-term food sufficiency, equitable in providing social justice, and ethical in respecting path future generations and other species (Juna et al., 2006).


The role of women in community development and the especially given current trends in agricultural extension activities. Agricultural extension is lending to rely more and more on working with farmer groups, and farmer to farmer extension, farmer field schools and farmers organizations are replacing the more traditional methods of agricultural extension centered on individual farm visits. A key focus of this approach is to enable rural people to secure sustainable livelihoods, with an emphasis on income-generating activities (Kriruba,2009). 

Hence, realizing the importance of sustainable agriculture of farming systems that are environmentally sound, profitable, production and maintain the social fabric of the rural community, this study was undertaken with the following objectives. 
General objectives: To
· Find out the existing agricultural practices – crops cultivation, production, storage and problems faced . 

· Conduct training programme on eco-friendly methods of pest and disease management for sustainable agriculture.

· Evaluate the impact of the training programme on eco-friendly methods of pest and disease management.  
Specific objectives 

· Collect information on food crops cultivation in the selected areas. 

· Study the existing problems in food crops cultivation, production and storage. 

· Assess the extent of losses and determine the factors leading to such losses. 

· Evolve a training curriculum to impart education on eco-friendly methods of  pest and disease management

· Evaluate the impact of training programme implemented in terms of knowledge gained, attitude developed and adoption of eco-friendly methods and conservation of food grains.

It is hoped that this study would help the farmers to improve their agricultural practice which would result in saving of every grain produced.
“A grain saved is a grain produced”
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II. REVIEW OF LITERATURE

“Agriculture not only gives riches to a nation, 
but the only riches she can call her own” 

- Samuel Johnson


The literature pertaining to the study on “Eco-friendly methods of pest and disease management for sustainable agriculture” are reviewed under the following headings:

A. Role of agriculture in Indian economy

B. Meaning and importance of eco-friendly agriculture practices

C. Eco-friendly methods of pest and disease management

D. Role of women in agriculture

E. Importance of training
A.
ROLE OF AGRICULTURE IN INDIAN ECONOMY


“Good agricultural practices such as conservation agriculture, can reduce the carbon footprint and the adverse environmental impacts of biofuel production just as they can for extensive agriculture production in general (Food and Agriculture Organization of the United Nations, 2008).


Agriculture is the branch of applied science. The term agriculture has been derived from the Latin words ‘ager’ meaning land or field and ‘cultura’ which means cultivation, i.e., the science and art of producing crops and livestock for economic purposes. It is also referred as the science of producing crops and livestock from the natural resources of the earth. The primary aim of agriculture is to cause the land to produce more abundantly, and, at the same time, to protect it from deterioration and misuse. The diverse branches of agriculture are as follows: agronomy, horticulture, entomology, plant pathology, plant physiology, soil chemistry, agriculture economics, agriculture extension, agriculture engineering, plant breeding and animal husbandary (Vyas, 2000).


Agriculture is the process of producing food, fibre, feed and other desired products by the cultivation of certain plants and the raising of domesticated animals. More people in the world are involved in agriculture as their primary economic activity than in any other, yet it only accounts for four per cent of the world’s GDP. In addition to food for humans and animal foods, agriculture produces, fertilizers, animals hides, leather, industrial chemicals (starch, sugar, ethanol, alcohols and plastics), fibres (cotton, wool, hemp and flax), fuels (methane from biomass, biodiesel) and both legal and illegal drugs (biopharmaceuticals, tobacco, marijuana, opium, cocaine) (Reddy and Shankar, 2008).


Sustainable agriculture is one of the produces abundant food without depleting the earth’s resources or polluting its environment. It is agriculture that follows the principles of mature to develop systems for raising crops and livestock that are like nature, self-sustaining. Sustainable agriculture is also the agriculture of social values, one whose success is indistinguishable from vibrant communities rich lives for families on the farms and wholesome food for everyone. But in the first decade of the 21st century, sustainable agriculture, as a set of commonly accepted practices or a model farm economy, is still in its infancy   more than an idea (Siddiq, 2002).


Although sustainability in agriculture is tied to broader issues of the global economy, declining petroleum reserves and domestic food security, its midwives were not government policy makers but small farmers, environmentalists and a persistent cadre of agricultural scientists. These people saw the devastation that late 20th century farming was causing to the very means of agricultural production, the water and soil and so began a search for better ways to farm, an exploration that continues to this day (athrancat.org/ athra-pub/suslagintro.html). 


Sustainable agriculture encompasses, but is not limited to, farming systems known as biological, ecologically clean, low-input, organic and alternative. It is well defined in the legislation establishing the Leopold center for sustainable agriculture. The Iowa Groundwater Protection Act of 1987 says, “Sustainable agriculture is the appropriate use of crop and livestock systems and agriculture inputs supporting those activities which maintain economic and social inability while preserving the high productivity and quality of Iowa’s land (Vinayak and Yadagir, 2008).


Sustainable agriculture is farming systems that are environmentally sound, profitable, production and maintain the social fabric of the rural community (Keevey, 2000).


Agriculture in India has a long history dating back to ten thousand years. Today, India rank second worldwide in farm output. Agriculture and allied sectors like forestry and logging accounted for 16.6 per cent of the GDP in 2007, employed 60 per cent of the total workforce and despite a steady declined of its share in the GDP, is still the largest economic sector and plays a significant role in the overall socio-economic development of India (wn.wikipedia.org/wikiagricultureindia).


India is the largest producer in the world of milk, cashewnuts, coconut, tea, ginger, turmeric and black pepper. It also has the world’s largest cattle population (281 million). It is second largest producer of wheat, rice, sugar, groundnut and inland fish. It is the third largest producer of tobacco. India accounts for 10 per cent of the world fruit production with first rank in the production of banana and sapota(Mahapatra,2005). 
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The economy in India is the twelfth largest economy in the world by nominal value and the fourth largest by Purchasing Power Parity (PPP). In the 1990s, following economic reform from the socialist-inspired economy of past-independence India, the country began to experience rapid economic growth, as markets opened for international competition and investment. In the 21st century, India is an emerging economic power with most human and natural resources, and a huge knowledge base (en.wikipedia.org).

B.
MEANING AND IMPORTANCE OF ECO-FRIENDLY (ORGANIC) AGRICULTURE


Organic farming products have got more value as compared to inorganic products. People are becoming more conscious for their health and environment. Bio-farming is sustainable and eco-friendly which enables to conserve biodiversity and to protect environment. Organic farming system avoids a largely excludes the use of synthetically compounded fertilizers, pesticides, growth regulations and livestock feed additives. It mainly relies upon crop rotation, organic manures, bio pesticides and Integrated Pest Management (IPM) (Mandal, 2008).


Organic farming is defined as production system, which avoids or largely excludes the use of synthetically compounded fertilizers, pesticides, growth regulators and livestock feed additives. Organic farming is a production system which favours maximum use of organic material (crop residues, animal excreta, legumes, on and off farm organic wastes, growth regulators, bio pesticides, etc.) and discourage the use of synthetically produced agro-inputs for maintaining soil productivity and fertility and pest management under conditions of sustainable natural resources and healthy environment (Gehlot et al., 2007).


Organic farming has been defined in different ways. Organic farming targets to creating environmentally and economically integrated sustainable agriculture production systems, which maximize reliance an farm derived renewable and management of ecological and biological processes and interactions. The term organic is used to refer not to the type of input used, but to the concepts of arm as an organism, in which all the components parts – the soil, mineral, organic matter, micro-organisms insects, plants, animals and human interact to create a coherent whole. Codex alimentarius has provided a simple definition of organic farming sating that it involves holistic production management systems (for crop and livestock) emphasizing the use of management practices in preference to the use of off-farm inputs, by using where possible, cultural biological and mechanical methods in preference to synthetic materials (Gloru Le, 2004).

To the maximum extent possible, organic farming concentrates on crop rotations, residues, manures, legumes, green leaf manures, green manuring off-farming organics wastes and biological methods of pest control to maintain soil productivity and tilth to supply plant nutrients and to control insects, weeds and other pests. The concept of soil as a living system that develops the activities of beneficial organisms is contrast to this definitions (Lamphin, 2006).


In India, organic farming has received considerable attention and the Government of India emphasized to give boost to organic farming in the rain fed areas and in the area of limited use of agricultural chemicals especially in North Eastern states. Madhya Pradesh took early lead in this regard. Uttarakhand and Sikkim have declared themselves as organic states. It is estimated that there is around 76,000 hectares of certified organic food at the farm level and 24 million hectares of certified forest area for collection of rural herbs in India, but the actual area under organic is  much more. In Maharastra alone, there are about 0.5 million hectares under organic farming since 2003, out of this only 10,000 hectares is the certified area. In Nagaland, 3000 hectares are under organic farming with crops like maize, soyabean, ginger, large cardamom, passion fruit and chilli. The State of Rajasthan has 5631 hectares under organic farming with crops like pearl millet, wheat, mungbean, guar, mustard and cotton (Jeeva, 2008).  

Organic farming is the global context


Organically produced agricultural products have received global attention in the last four years especially due to its being a multi-billion trade. Austria had the highest percentage of its cultivated area under organic farming followed by Switzerland, Italy, Finland, Denmark, Sweden and Czech Republic. India had the least percentage of cultivated area under organic farming (Kumar and Singh, 2009).

Integrated farming system


The third option in organic farming is the low input organic farming, in which the farmers have to depend on local resources and ecological processes, recycling agricultural wastes and crop residues. Capital intensive green revolution techniques are simply not a feasible alternatives far the poorest of the 1.4 billion farmers who live on the tropical region with ecologically, geographically and developmentally less favourable production conditions. In order to cover such risks and to ensure sustainability in their small holdings, the age-old unused farming systems are prudently integrated with the cropping system (Palaniappan, 2000).


Organic farming does not totally include the elements of modern agriculture. According to Hantilanan (2000) organic farming is a matter of giving back to nature the way back from it. It is inexpensive, profitable and sensible. Organic farming not mere non-chemicalism in agriculture, it is a system of farming based on integral relationship. Therefore, one should know the relationship of soil, plant, water and micro flora and the overall relationship between plants and the animal kingdom of which man is the open animal. It is the totally of these relationship which is the backbone of organic farming(Tarafdor and Tripathi,2008). 


Agriculture practices followed in organic farming are governed by the principles of ecology and are within the ecological means. Organic farming synonymously is also called as natural farming which aims at sustainable agriculture production (Itnal, 2001).

 
Organic farming, therefore, envisages a comprehensive management to improve the health of the soil. When the soil is in good health, the soil fauna and flora grow rapidly, become activated and facilitate the bio-chemical processes at a faster rate. This bind of process shall enhance the regenerative capacity of the soil and make it resilient to absorb the effects of climate vicissitudes. In this context, the concept of agro-ecosystem becomes relevant. A farming system unit is treated as an agro-ecosystem when it attains the semblance of a forest eco-system in species diversity and multiplicity (Jeeva, 2008). 

 
With the background concept, a simple definition of organic farming, therefore, would be a farming system devoid of chemical inputs, in which the biological potential of the soil and underground water resources are conserved and protected from the natural and human induced degradation or depletion by adopting suitable cropping models including agro-foresting and methods of organic replenishment, besides nature and biological means which are used for pest and disease control (Jharwal, 2008).

C.
ECO-FRIENDLY METHODS OF PEST AND DISEASE MANAGEMENT

There are different nomenclatures to organic farming. It is called also as eco-friendly farming, i.e., farming in relation to eco-region. It is also termed as biological farming (farming in relation to biological diversity, some call it as biodynamic farming (biologically dynamic and economically sound and sustainable farming) or macro bioagriculture (agriculture in relation to macro fauna). Whatever may be the name, the principle concept is that organic farming is the farming based on natural principles which alone are sustainable (Hiruvenkangagoundar et al., 2007).
Pest control, as practical today in most developing countries, relies mainly on the use of synthetic pesticides. Although pesticides are generally profitable on direct crop return basis, their use often leads to the contamination of terrestrial and aquatic environments, damage to beneficial insects and mild biota, accidental poisoning of human and livestock and the problems of pest resistance and resurgence. More than 500 carthropod pest species have become resistance to one or more insecticides (Georghiou and Hagunes-Tejada, 2002).


World Health Organization and Unite Nations Environmental Programme estimated that there are one million human pesticides poisoning each year in the world, with about 20,000 deaths, mostly in the developing countries. Therefore, may farmers all over the world are resorting to organic agriculture. In India, they adopt mostly the ancient means of crop production that include the extensive use of neem tree. In fact, in ancient times, neem was the most celebrated medicinal plant and final mention in a number of Puranic text like the Atharva veda, Upaninahad, Amarkosha and Ghrysutra. All these epics dealt with the outstanding quality of the neem tre as a source of medicine, organic manure and as a natural pesticides. The great Muslim scholar Ali Gilani called it the “Blessed Tree” and the ancient Indias called neem the village pharmacy (Srivastava, 2001) and (Schemutter,2008).


A millennium later, today, neem tree is once again steadily becoming an agro-scientific celebrity. During the second world war, because of scarcity of various rare materials and war needs, research work on industrial utilization of neem oil started and these workers also filed patents for pharmaceutical use of neem bitters and for refining the oil (Virendra Kumar Shing, 2006).


Insecticidal soap spray is an eco-friendly pest control that is used in the control of mites, aphids, scales and other pests. Mix together two tablespoon of dishwashing liquid with one gallon of water. Some eco-friendly pest control recipes for insecticidal soap all for Murphy’s oil soap or castile soap, but ordinary bargain brand dishwashing soap will work very well. Spray the leaves and affected plants and the surrounding areas (Pulluri, 2004).


Tobacco spray is very effective on caterpillars, aphids, whiteflies and slugs. The ingredients used to make this eco-friendly pest control spray are : one bulb of garlic, one medium onion, one tablespoon of cayenne pepper and  one quart of water. Chop the garlic and onion into small pieces. Mix all the ingredients together and let the eco-friendly pest control solution set for one hour before straining. Spray all areas of the garden and throughout the yard (Sonetal, 2007).


Although the pesticides and particularly insecticides used in organic farming are generally safer than synthetic pesticides. They are not necessarily safer and more environmentally friendly than synthetic pesticides. The main criterion for organic pesticides is that they are naturally-derived and some naturally-derived substances have been controversial (Kirruka, 2006).  


Pesticidal properties of neem have opened a neem avenue of research and use of this multipurpose tree as an organic source for disease management. Neem leaves in the form of green manure help in controlling the fungal disease.


Singh (2006) reported that the effect of green and nature plant residues and compost on the population of pythium aphaniolermatum in soil. The fungicidal effect of neem oil on soil borne pathogens of chick pea was studied.


These F. oxysporum f. sp.ciceri, Rhizoctonia solani, selerotium rolfsi and sclerotinia sclerotium was inhibited in liquid medium extracts of leaf, trunk bark, fruit pulp and neem oil. Similarly, Bhowmilk and Vardhan (2004) evaluated anti fungal activity of leaf extract of neem against curvularic lunata and found that the radial growth, sportulation and spore germination of the test fungus was checked to some extent.


Bhatra (2005) used neem and other pant products in the management of plant diseases that the addition of neem cake to soil reduced pre-emergence and post-emergence mortality of cotton seedings infected with Rhizactonia solani. Neem cake and leaves also reduced betal nine will caused by Rhylaphthara capsici. Wilt incidence caused by Fusarium salani was reduced by addition of neem cake to the soil. The population of fungi,bacteria, actinomycetes increasd directly due to neem cake with concomitant reduction in the population of M. phoseolina. Neem cake applied to the soil enhanced the population of soil fungi and bacteria in the rhizashere. Chellappa (2009) said that neem oil was highly effective against Nilaparmata lugens and suppressed the transmission of Grassy Stunt Virus (GSV-2 stain 2) and Rugged Stunt Virus (RSV) disease of rice. 

Name of the pest and damage symptoms are given below: 

	Pest
	Damage Symptoms

	Beetles
	Leaves/petals with numerous round holes

	Caterpillars
	Flowers / leaves with irregular holes and eaten away pieces

	Cutworms
	Stems cut at ground level

	Leaf miner
	White galleries on the leaf lamina

	Leaf roller
	Leaves rolled up with the larva feeding within it

	Aphids
	Leaves/tender plant parts/buds infested by small winged or wingless black/green/yellow/insects, infested parts sticky and sometimes sooty

	Hoppers
	Leaves and tender shoots with fine light fleckings

	Thrips
	Leaves discoloured with yellow and silvery streaks

	Whiteflies
	Small white insects appear underside of leaves, affected portion sometimes sticky and sooty

	Mealy bugs
	White waxy covering on the plant parts

	Capsid bugs
	Small ragged holes on the leaves

	Mites
	Affected leaves and plant parts show discolouration, bronzing and drying

	Red spider mite
	Fine light flecking on upper surface of leaves and flowers which turn yellow and dry off and die; fine silky webbing-on the affected parts

	Tarsonemid mite
	Leaves thickened and curled buds killed and flowers disfigured

	Scale insects
	Black, red raised scales on the stem and leaves, the affected parts sometimes becomes sticky and sooty

	Weevils
	Small irregular notches eaten away from leaf lamina and flower petals

	Rodents
	Stems of young seedlings cut just above the ground level

	Snails and slugs
	Flowers/leaves/young shoots with irregular holes and pieces eaten away, slime trails on or near the plant

	Birds
	Buds and bulbs pecked, flowers and leaves torn, spikes cut, sometimes plants uprooted


The following list contains environmentally friendly practices for pest control :

1. A saucer of beer will lure and drawn bugs and spails

2. To combat mildest quarter fill a rubbish bin with sea weed, come with water and have several weeks. Dilute the mix to the ratio of one part sea weed stem to six parts water before application.

3. Make a Chive spray to reduce mildent on zucchini and squash plants by steeping 1 cup of chopped chine leaves and three cups of water for several hours. Strain and add an equal part of water before spraying.

4. Aphids can be squashed by land, or blasted with a garden hose (water restrictions permitting). Aphids can also be deterred by making a nasturtium spray. The spray is made by taking one cup of nasturtium leaves and one cup of water and gently bringing to the boil over 15 minutes when the mix is cool, strain and spray.

1. To protect young seedlings create a protective collar from an old yogurt containers. 

2. To deter aphids and caterpillars, make a spray by boiling rhubarb leaves in water. Strain the mix and dilute to the ratio of one part rhubarb to four parts water. 

3. Gritty sawdust spread around susllings will deter snails and slugs who dislike the texture.

4. To keep birds from eating your home grown fruits drape bird netting over trees or alternatively hang aluminium pie dishes  or old CDs from the branches to create a reflection to scare the birds away. 

5. Used coffee grounds spread around sidling will kill slugs and snails.

6. Control pear and cherry slug by throwing wood ashes into the affected trees. The ashes degenerate the slugs (ezinearticles.com/?beer-for…ecofriendly-pest-control).

D.
ROLE OF WOMEN IN AGRICULTURE


Over the last 25 years, the role of women in agriculture has become a familiar and well-developed subject whereas once small groups of women met at local regional conferences to examine the roles of women on farms and in agricultural development and to bring attention to their importance (Eide, 2004).


The idea of women as productive partners in agriculture, discovering and documenting the various roles played by women as farmers, farm wives and agricultural professionals and recounting the stories of successful women in these role. Research that began to appear in the 1980’s and continues in the 1990’s has expanded the discovery process to more areas of the world, applying increasingly the study of women’s roles and contributions to agriculture (Joshi, 2005).


Many researchers have also begun to include rural and farm women as participation in determining the directions of new studies, in an effort to assure some tangible benefits came from the work. Fundamental among the discoveries has been the certainty that women farm, on their own in some cases, or as partners in the work of family farms, performing essential household production tasks, as well as tending gardens, livestock and assisting in the field as needed. Indeed, many cultural women are the farmers, on whom families and communities depend for food production. Women often help support family farm operations or their households through paid farm work for others, or through off-farm and non-farm business or paid employment (Khan, 2002).


In some researches, they said that as women’s access to and to credit, the effects of policies, programs and land on farm and rural women, the consequences of changes in farm structure far the roles of women, the connections between support of the needs of farms and the rural women and poverty and low-income rural households and implications of cultural, ethnic and racial differences on the needs of women on farms. More recently has come discussion of rural and farm women as important players in successful approaches to food security and in the development and adoption of sustainable agriculture practices (Kumar and Singh, 2002).


In the past two decades has focused on recognition and employment of women in agriculture, as forms, workers, professionals and within households. For women in developed countries, the focus has largely been on identifying and removing barriers to full participation in the work and rewards of agricultural and rural development and recognizing and developing women’s leadership as scientists, teachers, program agents and voluntary organizations. For women in developing countries, however, the focus has often been on the shortcoming of international agricultural development programs. The implications for successful development programs and policies of incorporating an accurate understanding of women’s roles in agricultural systems and of involving women as leaders and professionals in the transfer of new technologies and practices (Reddy, 2005).


The women as farmers and farm workers, woman in farm families and non-form women these terms categorically called as “women on the land”. The interactions of a range of roles played by women, especially combing women’s farm work with household and family tasks and with non-farm wage or volunteer work. Women works as independent farmers, farm managers and farm landlords and as bath paid and unpaid agricultural workers, within the family or for neighbours or unrelated employers. The category includes women household work on family farms and in families of farm workers and women’s roles as farm wives and mothers (Pravathi, 2002).


Women have always played an important role in agriculture. Current trends in globalization and rising environmental and sustainability concerns are redefining the relationship of women to agriculture and development (Singh et al., 2006).


The proportions of women involved in agricultural activities ranges from 20 per cent to 70 per cent, a number that is climbing in many developing countries, especially where agriculture is geared towards export (Sengupta, 2008)

Current trends in agricultural market liberalization and in the reorganization of farm work, as well as the rise of environmental and sustainability concerns are redefining the links between gender and development. The proportion of women in agricultural production and post harvest activities ranges from 20 to 70 per cent, their involvement is increasing in many developing associated with a growing demand for female labour, including migrant workers (Krishnamurthy, 2005).


Rural women have been intensively involved in agriculture. They perform numerous labour intensive job such as weeding, haring, grass cutting, picking, cotton stick collections, separation of seeds from fibre (Malik, 2006).


The extensive participation of women in all aspects of agricultural production, the main streaming of gender into the agriculture sector is a key strategy not only for the promotion of equality between men and women, but also for sustainable agricultural and rural development and economic growth in developing countries (Kuney, 2001).


This in turn, depends on strengthening women’s ability to benefit from market based opportunities by institutions and policies giving explicit priority to women farmer group in value chains.


A number of other changes will strengthen women’s contribution to agricultural production and sustainability. These include support for public services and investment in rural areas in order to improve women’s living and working conditions’ giving priority to technological development policies targeting rural and farm women’s needs and recognizing their knowledge, skills and experience in the production of food and the conservation of biodiversity, and assessing the negative effects and risks of farming practices and technology including pesticides on women’s health and taking measures to reduce use and exposure. 

E.
IMPORTANCE OF TRAINING 


Several on going programmes are underway at the governmental level for effective agricultural practices especially storage of food grains but the most vulnerable area which needs concentrated efforts is the farm level storage, where 60 to 70 per cent of the produce is retained and the maximum losses occur. In order to prevent the losses of this level, systematic extension education programmes are needed. Such programmes must include prevention of storage losses due to insects, pests and rodents (Aubock, 2002).


Singh et al. (2006) point out that women has been playing and will continue to play a crucial role in form and rural development. The training programmes and extension approaches should concentrate on the special needs of women farmers.


Krishnamurthy and Kulkarni (2005) mention that there is a need to develop better technologies for agricultural operations of harvesting and cleaning the crop products to reduce drudgery and physical burden of women. That an increase in literacy among rural women can achieve tremendous improvement in storage practices.


Mehratra and Yadav (2004) report that the greatest handicap today is illiteracy among rural women depriving them of the benefit of modern technologies. The need of the hours is to launch a massive rural literacy programme for women so as to enable them to have access to scientific and technological information in agriculture and rural development.


Verma (2007) points out that problems which hinder the development of improved pre and post harvest system are the lack of communication, co-ordination and co-operation between rural people, government, private sector and the scientific communities. Indifferences towards new agricultural technology can be removed by training the women in new technology. This would also help in improving their socio-economic status (Kanwar and Korrane, 2007).


Systematic approach should be established to ensure that enough and good quality food grains are made available to people especially to poorer section of population at reasonable prices (Nikhade, 2004).


The need of the hour is to have adequate knowledge of hour to reduce pre and post harvest loss as well as better organization and more efficient management (FAO, 2008). Specially trained staff should be engage to conducting demonstration in every village and they should be taught to know how to preserve food stuff (Shanmugavelu, 2008).


Universities have a special role to fulfill in training persons for position in planning and implementing action for improving food and nutrition in the world (Eide, 2004). In planning and implementation of such programmes, an integrated approach has to be adopted if optimum results have to be achieved (Kurien, 2005).


During the training programmes and practical demonstration, charts, posters and pamphlets, the most useful forms of visual aids may be used as a means to introduce a new idea. They are an invaluable means of  communication (Botham, 2002).


Field trips help the farmers to study the real picture with evidence (Brown et al., 2004). There is no doubt that women can play a more positive and active role if they are imparted education, training and skills. They should be enabled to make use of the important new technology (Joshi, 2005).
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III.
METHODOLOGY

The research design for the study on “Eco-friendly method of pest and disease management for sustainable agriculture” consists of the following aspects. The schematic representation of the research design is given in              Figure I.

A. Conduct of the household survey

B. Training of farmers on eco-friendly methods of pest and disease management and

C. Evaluating the impact of the training programme conducted

A.
CONDUCT OF THE HOUSEHOLD SURVEY

To understand the problems and practices adopted by the selected households during pre-harvest and post-harvest period, a household survey was found necessary.


The household survey included the following steps:



1.
Selection of the block



2.
Selection of the village



3.
Selection of the sample



4.
Conduct of the survey and



5.
Analysis and interpretation of the data collected
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1.
Selection of the block


The study was conducted in Coimbatore district in Tamil Nadu State. From the records maintained at the District Agricultural Office, Coimbatore, it was noted that out of 19 blocks in the district, Thondamuthur block had the maximum production of food grains, therefore, Thondamuthur block was selected for the study (Figure II). 

The agricultural profile of the selected block is presented in Table I.

TABLE I
AGRICULTURAL PROFILE OF THE SELECTED BLOCK
	S.No.
	Particulars
	Thondamuthur Block

	1
	Total number of revenue villages
	19

	2
	Population

Male

Female
	30,000

28.610

	
	Total
	58,610

	3
	Geographical area (in hectares)
	41,450

	4
	Total cultivable area (in hectares)
	12,588

	5
	Number and type of farm families

Marginal (Below 1 Hectare)

Small (1 to 2 hectares)

Large (Above 2 hectares)
	4,516

2,776

2,530

	6
	Crops generally cultivated
	Cereals : Paddy, maize ragi and bajra

Pulses : Bengal gram, black gram, cow pea, green gram and horse gram 


2.
Selection of the villages

The selection of village from the block was based on the production and availability of surplus cereals / millets, vegetables and fruits. The information on crop production was sought from the panchayat union agricultural office. Out of 19 villages, Viraliyur village produced more quantity of food grains. Therefore, Viraliyur village was chosen for the study.
3.
Selection of the sample


The success of any study depends on the careful selection of the sample. The choice of the sample must be decided based on factors such as nature of the study, size of the universe size of the sample, degree of precision desired and availability of resources (Saravanavel, 2003). 


In this study, purpose sampling procedure was followed. According to Gupta (2002), purpose sampling is a technique in which desired number of sample units is selected deliberately or purposely depending upon the object of enquiry. One fifty farm households where randomly selected from the selected village with equal representation from the three categories of land holding as detailed below.


Marginal 
- 50 (below 1 hectare)


Small

- 50 (1 to 2 hectares)


Large 

- 50 (Above 2 hectares)

 
Since the farm women play a significant role in agricultural practices, they were selected to be respondents for the household survey.

4.
Conduct of the survey  



To elicit the first hand information related to socio-economic profile, crops cultivated and information related to storage practices, a direct personal contact with the respondents was required. The steps involved were

a) Selection of tool

b) Preparation of interview schedule and 

c) Collection of data

a)
Selection of tool


Interview is a two-way method which permits exchange of ideas and information. It is a unique method in that it involves the collection of data through direct verbal interaction between the interview and the interviewer (Saravanavel, 2003). Therefore, the tool selected for this study was interview method. 
b)
Preparation of interview schedule 


To collect details related to this study, it was necessary to include in the schedule questions which would help to elicit information on socio-economic profile of the sample, types of crop cultivated, storage practices adopted, problems encountered during pre-harvest and post-harvesting period and role of women in agricultural activities. The schedule was carefully drawn up to elicit the required information.


To check the validity and reliability of the schedule, pretesting was done through a pilot study in five households. As mentioned by Brog and Gall (1993) the pilot study helps in improving data collecting routines, trying scoring techniques, revising locally developed measures and checking the appropriateness of standard measure. Based on the experience in pretesting, the schedule was modified to avoid ambiquity and complexity. The schedule thus finalized is presented in Appendix I.
c)
Collection of data

With the help of the finalized schedule, the survey was carried out in 150 selected households. The homemakers belonging to the farm families, were contacted personally one at a time, at their convenience. The required information was then elicited following the schedule and recorded side by side. 
5.
Analysis and interpretation of the data collected


The data thus obtained was tabulated and presented in Chapter IV. 

B.
TRAINING OF FARMERS ON ECO-FRIENDLY METHODS OF PEST AND DISEASE MANAGEMENT 


After examining the existing agriculture condition, the pre-harvest and post-harvest problems faced by the farmers and measures undertaken to solve the problems and need for conserving food grains, a training programme was carried out to save every grain produced.  The steps included :

1) Selection of sample

2) Formulation of training curriculum and 

3) Organization of the training programme

1)
Selection of sample


All the farmers who were involved in agriculture in the selected village were selected as sample for the training programme. It was also seen that these farmers were drawn from households which had surplus grains, vegetables and fruits for storage.
2)
Formulation of training curriculum  

Based on the data collected, the training curriculum was formulated. The course content of the five days training programme is given in Annexure I. The major trust areas dealt in the training programme were given in the Table II.

TABLE II

COURSE CONTENT OF THE TRAINING PROGRAMME
	S.No.
	CONTENT
	METHODS / AIDS USED

	1
	Food production scenario in India and Tamil Nadu. 
[image: image3.png]



	Lectures using charts, booklets
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	2
	Food grain losses due to moisture temperature, insects, mites and the nature of the damage
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	Lectures using charts
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	3
	Food grain losses due to rodents nature of damage and its control measures – physical, mechanical and biological.
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	Lectures using charts and pamphlets and posters demonstration on control of household and field rats.
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	4
	Methods to prevent / control insects and pests - biological methods
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	Lecture with pamphlets and posters. Demonstration on preparation of pest repellent using neem .
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	5
	Existing storage practices defects and improvement suggested and safe storage structure


[image: image11]
	Field visits demonstration on eco-friendly agricultural practices food grains
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3)
Organization of the training programme

Training was given for a period of five days. The purpose of the study and the training programme was explained to the farmers and their co-operation was sought for the success of the programme. Of the five days, two days were taken for giving factual information and three days for field demonstration. The tools used for the training programme were charts, posters pamphlet, special lectures, participating discussion and demonstration        (Plate 1, 2, 3, 4 and 5). 

C.
EVALUATING THE IMPACT OF THE TRAINING PROGRAMME CONDUCTED  
The impact of the training programme conducted was evaluated based on the initial knowledge of the participants on facts associated with food crop production and storage. The steps involved were

1.
Formulation of evaluation schedule

2.
Conduct of evaluation and

3.
Analysis and presentation of data
1.
Formulation of evaluation schedule

a)
Knowledge gained by the selected homemakers


The knowledge gained by the selected homemakers from the training had to be elicited from them. The extent of knowledge gained was assessed using a knowledge check / inventory compressing information relating to several aspects such as main causes of food crops spoilage, precautions to be undertaken before, during and after storage, advantages of safe food grain production and storage, effect of insects and mitas invasion on grains, methods to control their invasion, eco-friendly methods of pest and disease management, processing of organic pesticides and fumigants. Annexure II presents the schedule used to find out the knowledge on eco-friendly methods of pest and disease management before and after the training programme.
b)
Attitude developed by the selected homemakes

In order to find out the right reflection of the farmer’s attitude towards eco-friendly methods of pest and disease management, an attitude scale was developed based on Liket’s summated Rating Scale Technique (Appendix III gives the attitude scale used prior and after the training programme).

2.
Conduct of evaluation and


The impact of the training programme was assessed after a period of six months, that is, the period necessary for one cropping. In addition, evaluation was also done through direct observation of the knowledge put into practice by the selected households. The quantity and quality of food grains conserved through adoption of eco-friendly methods was assessed by using the quantification formula which was arrived based on the experience of the farmers.
3.
Analysis and presentation of data

 
The data collected through interview and observation, were analyzed, tabulated, presented and discussed under Chapter IV.

.
IV.
RESULTS AND DISCUSSION

The findings of the study on “Eco-friendly methods of pest and disease management for sustainable agriculture” are analyzed and presented under the following headings.

A. Household survey

B. Conduct of the training programme and 

C. Evaluation of the impact of the training programme conducted

A.
HOUSEHOLD SURVEY

The findings of the household survey are discussed under

I. Socio-economic profile of the selected households

II. Pattern of crop cultivation, production, storage and problems faced by the selected households

I)  a. 
Socio-Economic Profile of the Selected Households
The socio-economic profile helps to understand the age, education, occupation, marital status, type of family, family size, family income and type of land holding of the households. Tables III, IV, V show the socio-economic profile of the selected households.

Table III states the age, education, occupation, marital status, type of family and family size of the selected households.



TABLE III

SOCIO-ECONOMIC PROFILE OF THE SELECTED HOUSEHOLDS

	S.No.
	Category
	Classification
	Percentage

	1.
	Age (in years)
	20 – 30

31 – 40

41 – 50

Above 51
	20

35

30

15

	2.
	Education
	Illiterate

Primary

Secondary

Higher Secondary
	25

30

25

20

	3.
	Occupation
	Agriculture

Other subsidiary occupation

a) Dairy

b) Poultry

c) Business Trade
	100

20

10

10

	4.
	Marital status
	Married

Unmarried

Widow / divorce
	70

20

10

	5.
	Type of family
	Nuclear family

Joint family
	30

70

	.6.
	Family size
	Small family (upto 4 members)

Large family (above 4 members)
	40

60


A high proportion (35 per cent) of the women belonged to the age group of 31-40 years and majority of them had undergone primary education (30 per cent). It was found that cent per cent of them were performing agriculture as the main occupation. While for majority (20 per cent) of them, dairy was found to be subsidiary occupation. The table indicates that majority (70 per cent) of the women were married and lived in joint families. The results emphasized that the families were aware of the significance of the joint family system.

b)
Family income of the selected households

 
Income from agriculture, allied occupation and other sources were taken as the family income. The respondents were categorized into three income groups, namely, high, middle and low, following the categorization of HUDCO (2008).


Low 

– upto Rs. 4500 per month


Middle 
–Rs. 4501 – Rs.7500 per month


High

– Above Rs. 7500 per month 

Table IV depicts the family income of the selected households.

TABLE IV
FAMILY INCOME OF THE SELECTED HOUSEHOLDS
	S.No.
	Income Category
	Percentage of households

	
	
	Marginal (N=50)
	Small (N=50)
	Large (N=50)

	1
	Low (upto Rs.4500)
	78
	54
	18

	2
	Middle (Rs.4501-7500)
	20
	28
	28

	3
	High (Above Rs.7500)
	2
	18
	54



From the above table, it is clear that 54 per cent of the large farmers belonged to high income group, while 18 per cent and 2 per cent of small and marginal farmers respectively belonged to high income group. The level of income depends on the farm size and the type of lands possessed by the farmers and income from other occupations.  

c)
Type of land holdings of the selected households


The type of land possessed by the households under this study is presented in Table V.

TABLE V
TYPE OF LAND POSSESSED BY THE SELECTED HOUSEHOLDS
	S.No.
	Type of land
	Percentage of households

	
	
	Marginal (N=50)
	Small (N=50)
	Large (N=50)

	1
	Wet land
	68
	100
	100

	2
	Dry land
	56
	50
	78

	3
	Garden land
	28
	32
	58


 
All the large and small farmers possessed wet land, while 68 per cent of the marginal farmers had wet land. Seventy eight per cent of large farmers, 50 per cent small and 56 per cent of marginal farmers possessed dry land.

II. 
Pattern of crop cultivation, production, storage and problems faced by the selected households


The aspects discussed under this heading are types of crops cultivated, frequency of cultivation, problems faced during preharvest period, quantity of food grains produced, quantity of food grains stored, duration of storage losses and problem during storage, methods adopted to control pre and post harvest involvement of farm women in agricultural activities by the selected households.

S) Types of crop cultivated by selected households


Table VI and Figure III shows the types of crop cultivated by the selected households.

TABLE VI
TYPES OF CROP CULTIVATED BY THE SELECTED HOUSEHOLDS

	S.No.
	Name of the food crops cultivated
	Percentage of households

	
	
	Marginal (N=50)
	Small (N=50)
	Large (N=50)

	1
	Cereals
	
	
	

	
	Paddy
	53
	73
	91

	
	Ragi
	44
	38
	32

	
	Maize
	28
	29
	30

	
	Bajra
	28
	22
	13

	2
	Pulses
	
	
	

	
	Green gram
	17
	33
	38

	
	Red gram
	14
	15
	11

	
	Black gram
	35
	16
	32

	
	Bengal gram
	10
	11
	35

	
	Horse gram
	8
	21
	21

	3
	Nuts
	
	
	

	
	Groundnut
	31
	32
	40

	
	Coconut
	17
	22
	23


* Multiple Responses
Ninety one per cent of the large farmers cultivated paddy having more of the wet land and better irrigation as against 53 per cent of marginal farmers. The pattern of cultivation of other millets like ragi, maize and jowar did not show much difference among the three types of farmers. Groundnut was yet another crop cultivated by 40 per cent, 32 per cent and 31 per cent of large, small and marginal farmers respectively.

Among the pulse varieties green gram and black gram were the major crops cultivated by the marginal farmers, green gram and horse gram by the small farmers and bengal gram by the large farmers. 

2)
Frequency of cultivation


Paddy was cultivated yearly twice by 72 per cent of large, 39 per cent of the small and 21 per cent of the marginal farmers. Ragi, jowar and maize were cultivated yearly twice only by large farmers (28 per cent). All the marginal and small farmers cultivated ragi, bajra and maize only once annually. Pulse varieties and nuts and tubers were cultivated only once a year by all the marginal, small and large farmers due to poor water facilities. 

3)
Problems faced during pre-harvesting period

Table VII and Figure IV depict the problems faced during pre-harvesting period by the selected household.

TABLE VII
PROBLEMS FACED DURING PRE-HARVESTING PERIOD BY THE SELECTED HOUSEHOLDS
	S.No.
	Type of problem
	Percentage of households

	
	
	Marginal (N=50)
	Small (N=50)
	Large

(N=50)

	1
	Insect and pest
	100
	100
	100

	2
	Labour problem
	92
	100
	100

	3
	Water shortage
	46
	26
	42


* Multiple response


The major problems during pre-harvesting was insects and pest, followed by labour and water shortage.

4)
Kind of insects identified during pre-harvesting


Table VIII indicates the insects identified during pre-harvesting.
TABLE VIII
INSECTS IDENTIFIED DURING PRE-HARVESTING
	S.No.
	Insects Identified
	Percentage of households

	
	
	Marginal (N=50)
	Small (N=50)
	Large (N=50)

	1
	White insect
	100
	100
	100

	2
	Green worm
	92
	86
	82

	3
	Army worm
	56
	34
	28

	4
	Hairy caterpillar
	40
	26
	46

	5
	Red ant
	10
	18
	8



Cent per cent of all categories of farmers had problems due to white insect. Ninety two per cent, 86 per cent and 82 per cent of marginal, small and large farmers respectively had problems due to green worm. The other insects identified in the agricultural field were Army worm, Hairy caterpillar and Red ant. Plate VI shows the insects identified in the agricultural field.
5)
Methods adopted to control insects


Hundred per cent each of the marginal, small and large farmers were using chemical to control insect and pests. All the farmers were using pesticides, fertilizers, manures, root boosters to grow the plant quickly. About 60 per cent marginal farmers, 36 per cent of small farmers and 24 per cent of large farmers were using eco-friendly products. Cow dung as fertilizer and neem leaf extract to control insects and pests are the common method practiced by irrespective of all categories of farmers.

6)
Quantity of food grains produced per cropping

Table IX shows the type of food grains produced in the selected households per cropping.

TABLE IX

QUANTITY OF FOOD GRAINS PRODUCED IN THE SELECTED HOUSEHOLDS (in bags)*
	Type of food grain
	Percentage of households

	
	Marginal (N=50)
	Small (N=50)
	Large (N=50)

	Paddy
	150
	250
	500

	Ragi
	10
	16
	14

	Jowar
	30
	50
	30

	Bajra
	20
	35
	40

	Green gram
	30
	45
	25

	Red gram
	12
	10
	10

	Black gram
	4
	8
	10

	Bengal gram
	2
	4
	5

	Horse gram
	2
	5
	5


    * Each bag consists of 100kg of food grains
The selected households produced food grains namely paddy, Ragi, jowar and bajra and pulses such as Green gram, Red gram, Black gram, Bengal gram and Horse gram. Large quantities of paddy and bajra were produced by the large farmers of the selected households as they possessed more wet lands when compared to marginal and small farmers. Highest quantities of Jowar were produced by the small farmers.  

As regards pulses, small farmers produced maximum quantity of green gram (45 bags) while marginal farmers produced higher proportion of red gram (12 bags) and large farmers produced higher amount of black gram (10 bags).

7)
Quantity of food grains stored in the selected households
The farmers stored food grains for future to maintain adequate supply of the food grains for food and for seed for the next crop. Table X and Figure V show the type of food grains stored in the selected households.

TABLE X

QUANTITY OF FOOD GRAINS STORED IN THE SELECTED HOUSEHOLDS (in bags)*
	Types of food grain
	Percentage of households

	
	Marginal (N=50)
	Small (N=50)
	Large (N=50)

	Paddy
	100
	120
	200

	Ragi
	5
	10
	5

	Jowar 
	20
	30
	30

	Bajra
	10
	25
	20

	Green gram
	13
	20
	20

	Red Gram
	12
	10
	10

	Black gram
	4
	6
	10

	Bengal gram
	1
	2
	2

	Horse gram
	1
	2
	3


* Each bag consists of 100kg of food grains
Farmers stored as part of their produced food grains for future. As regards food grains, large farmers and small farmers stored more than 50 per cent of what they produced, while the marginal farmers sold more than half of their produce to fulfill their economic needs.

With regard to pulses, the farmers stored the maximum of their production for family consumption. They produced and stored all types of pulses for their personal use.

8)
Duration of storage 


Paddy was stored by all the groups of farmers for about six months as each cropping period is for six months. As pulses were susceptible to infestation the duration of storage was for a period less than six months. Black gram was the only one variety of pulse stored for six months.
9)
Grain storage structures used by the selected households


Table XI and Plate VII shows the storage device used by the selected households.
TABLE XI
GRAIN STORAGE STRUCTURE IN USE BY THE SELECTED HOUSEHOLDS
	Type of storage structure
	Percentage of households*

	
	Marginal (N=50)
	Small (N=50)
	Large (N=50)

	Gunny bag
	100
	100
	100

	Polythene bag
	100
	100
	100

	Stainless steel container
	58
	62
	76

	Aluminium container
	50
	40
	60

	Plastic container
	40
	38
	38

	Glass bottle
	34
	40
	30


* Multiple response


The traditional gunny bag and polythene bags were used for storage by all the households because of its advantages such as low cost, low weight and ease of handling. As the cereals and pulses stored in gunny bags are well aerated, they were preferred for storage of seed cereals and pulses. They were also utilized as a measure of quantity of cereals and pulses. Air tight stainless steel containers was used by 76 per cent, 62 per cent and 58 per cent of large, small and marginal farmers respectively. Sixty per cent and 50 per cent of large and marginal farmers respectively used aluminium containers. Plastic was used by 38 per cent both small and large and 40 per cent by marginal farmers respectively. Forty per cent and 34 per cent of small and marginal farmers respectively used glass bottles.

10)
Problems during storage


Table XII and Figure VI indicates the problems during storage.

TABLE XII
PROBLEMS DURING STORAGE

	Problems
	Percentage of households*

	
	Marginal 

(N=50)
	Small 

(N=50)
	Large 

(N=50)

	Inadequate technical guidance
	84
	77
	31

	Insufficient space for storage
	66
	30
	5

	Non-availability of chemicals
	59
	40
	36

	Seasonal variations
	57
	31
	9


   * Multiple responses


A majority of 84 per cent and 77 per cent marginal and small farmers respectively expressed inadequate technical guidance as the most significant problems faced in storage of food grains. Insufficient space for storage, non-availability of chemicals and seasonal variations are the other major problems expressed by the marginal and small farmers.

11)
Causes for food grain losses during storage


Table XIII and Figure VII indicate the cause for food grain losses during storage.

TABLE XIII
CAUSES FOR FOOD GRAIN LOSSES DURING STORAGE

	Causes 
	Percentage of households*

	
	Marginal 

(N=50)
	Small 

(N=50)
	Large 

(N=50)

	Insect and pest infestation
	99
	90
	82

	Rodents
	31
	11
	7

	Moulds and fungi
	25
	35
	11


      * Multiple responses


Ninety nine per cent, 90 per cent and 82 per cent of marginal, small and large farmers respectively mentioned insect and pest infestation as the major cause for food grain losses during storage. Thirty five per cent and 25 per cent of small and marginal farmers respectively expressed moulds and fungi as other causes for food grain losses during storage. Thirty one per cent and 11 per cent of marginal and small farmers respectively complained about the menace by rodents.
12)
Methods adopted to control insects and pests during storage 


Table XIV and Plate VIII depicts the methods adopted to control insects and pests during storage.

TABLE XIV
METHODS ADOPTED TO CONTROL INSECTS AND PESTS DURING STORAGE 
	Methods
	Percentage of households*

	
	Marginal (N=50)
	Small (N=50)
	Large (N=50)

	Sun drying
	100
	100
	100

	Use of neem leaves
	100
	100
	100

	Use of thulasi
	70
	76
	80

	Use of turmeric powder
	70
	76
	90

	Use of red chillie
	80
	84
	90

	Red soil coating
	40
	46
	50


* Multiple responses

Cent per cent of the selected households irrespective of group of farmers adopted sun drying and using neem leaf to control insects during storage. Seventy, 76 and 80 per cent of the marginal, small and large farmers respectively were using thulasi for storage. Seventy, 76 and 90 per cent of marginal, small and large farmers respectively were using turmeric powder. Red chillies was used by 80 per cent of marginal farmers, 84 per cent of small farmers and ninety per cent of large farmer to control pest in pulses. Only a very few per cent (40 per cent marginal, 46 per cent small, 50 per cent large) were using red soil coating for controlling insects and pests during storage.

14)
Involvement of homemakers in agricultural operations


Table XV and Plate IX show the involvement of homemakers in agricultural operations. 

TABLE XV
INVOLVEMENT OF HOMEMAKERS IN AGRICULTURAL OPERATIONS
	Agricultural operations 
	Percentage of households

	
	Marginal (N=50)
	Small (N=50)
	Large (N=50)

	Harvesting
	100
	100
	100

	Threshing
	20
	26
	46

	Winnowing
	48
	66
	70

	Drying
	100
	100
	100

	Transporting
	40
	70
	90

	Storage
	100
	100
	100

	Processing and marketing
	30
	50
	96



As depicted in the Table, hundred per cent of marginal, small and large farmers respectively were participating in harvesting, drying and storage in the selected households. Seventy per cent of large and 66 per cent of small farmers were actively engaged in winnowing. Ninety per cent of large and 70 per cent small farmers were involved in transporting.

B)
CONDUCT OF THE TRAINING PROGRAMME


With the help of the village president and grama sarikas, five days training programme was conducted in the adopted village. The farmers were trained and demonstrated on eco-friendly methods of pest and disease management. Table XVI and Figure VIII show the total number of farmers benefited by the training programme.

TABLE XVI
TOTAL NUMBER OF FARMERS BENEFITED BY TH TRAINING PROGRAMME

	S.No.
	Particulars 
	Number of participants

	
	
	Women
	Men
	Youth
	Total

	1
	Large 
	32
	18
	7
	57

	2
	Small 
	56
	27
	13
	96

	3
	Marginal 
	43
	21
	9
	73

	
	Total
	131
	66
	29
	226



The above table implies that women’s participation was found to be higher 131 while compared to men and youth. It reflects the fact that the women were more interested in learning and adopting new concepts and techniques. Plate X indicates the number of farmer benefited by the training programme.

C.
EVALUATING THE IMPACT OF THE TRAINING PROGRAMME


The impact of the training programme on eco-friendly methods of pest and disease management for sustainable agriculture by the selected households were assessed on the following ways.

a) Knowledge gained and attitudes developed by the homemakers

b) Extent of adoption of eco-friendly methods of pest and disease management and

c) Conservation of food grains.

a1)
Knowledge gained and attitudes developed by the homemakers


Table XVII exhibits the percentage of knowledge gained by the selected homemakers through the training programme.

TABLE XVII

PERCENTAGE OF KNOWLEDGE GAINED BY THE SELECTED HOMEMAKERS 
	S.No.
	Aspects
	Before Training
	After Training

	1
	Operation involved in pre-harvest
	40
	90

	2
	Operations involved in post harvest 
	70
	100

	3
	Causes of food grain spoilage
	40
	100

	4
	Insect infestation in food grain
	70
	100

	5
	Safeguarding grains from moisture and fungus
	30
	80

	6
	Insecticides and fumigants
	10
	70

	7
	Nature of damage by rodents
	90
	100

	8
	Methods of controlling rodents
	40
	100

	9
	Poison used for rodent control
	20
	80

	10
	Precautions in using

a. Insecticides

b. Fumigants

c. Problems due to synthetic insecticides and fumigant
	10

10

10
	70

70

60

	11
	Eco-friendly (organic) methods of pest and disease management

a. Pre-harvest

b. Post harvest

c. Advantages of eco-friendly methods 
	40

20

20
	100

100

100



It is clear that there was a significant gain in knowledge among the recipients of the training on eco-friendly method of pest and disease management.  


The significant result obtained might be attributed to the responsibility exhibited by the homemakers who playing the leadership role assigned to them. As a follow up of the training programme, they showed great interest in learning new methods on pest and disease management.  

a2)
Attitudes developed by the homemakers

In order to find the right reflection of the homemakers attitude towards eco-friendly methods of pest and disease management, an attitude scale was developed based on Likert’s Summated Rating Scale Technique. Each item in the scale was provided with five response categories. They were strongly favourable, favourable, neutral, unfavourable, strongly unfavourbale with scores 5, 4, 3, 2 and 1 (Appendix III gives the attitude scale used prior and after the training). Based on the responses obtained against each items, total attitude scores was obtained and shown in Table XXII. The ‘t’ test was calculated for the attitude scores and the results are depicted below.

TABLE XVIII
ATTITUDE SCORES OBTAINED BY THE HOMEMAKERS  
	S.No.
	Marginal
	Small
	Large

	
	Before training
	After training
	Before training
	After training
	Before training
	After training

	1
	28
	76
	22
	84
	28
	85

	2
	29
	81
	27
	82
	28
	84

	3
	18
	69
	21
	81
	22
	86

	4
	62
	80
	38
	81
	30
	88

	5
	4
	81
	46
	82
	48
	90

	6
	51
	88
	65
	90
	58
	83

	7
	5
	80
	52
	82
	59
	83

	8
	58
	82
	56
	80
	52
	84

	9
	46
	68
	58
	84
	69
	83

	10
	46
	72
	38
	73
	40
	85

	11
	51
	90
	52
	90
	51
	90

	12
	51
	89
	49
	80
	48
	89

	13
	25
	89
	27
	87
	28
	88

	14
	30
	66
	28
	49
	36
	76

	15
	32
	66
	35
	72
	38
	75

	16
	1
	73
	58
	73
	50
	75

	17
	32
	84
	38
	89
	36
	90

	18
	21
	65
	28
	74
	22
	89

	‘t’ values
	12.19*
	38.22*
	12.55*
	35.58*
	12.75*
	72.37*


* - Significant at one per cent level 


It is evident from the above table that the training programme change the attitudes of homemakers on eco-friendly methods of pest and disease management. The attitude score has increased from a minimum score of 1 to a maximum score of 90 after attending the training programme. The small farmers realized the fact that traditional storage practices demands excessive time for the purpose of storing of the grains. The large farmers attitude has changed with respect to eco-friendly storage practices which needed excessive labour for periodical cleaning of food grains.


The attitude scores of the farmers of all category was increased and also had shown significant ‘t’ values which implies the fact that the attitudes of the homemakers on agricultural practices has been changed after attending the training programme. 
b.
Extent of adoption of eco-friendly practices.


After providing training on eco-friendly practices, the farmers were encouraged to adopt the eco-friendly storage practices effectively. Periodically the farmers were guided on storage practices. The adoption level of eco-friendly  storage practices is given in Table XIX. The chi square values were obtained for the adoption level and are shown below.

TABLE XIX
ADOPTION OF ECO-FRIENDLY STORAGE PRACTICES

	S.No.
	Eco-friendly Storage Practices
	Percentage of households*

	
	
	Marginal 

Farmers 
	Small 

Farmers
	Large  

Farmers

	1
	Pre storage treatments, cleaning and drying of grains
	100
	100
	100

	2
	Preparation of storage rooms and structure

· Cleaning of storage room with neem extract

· Use of Neam leaf extract treated dunnage
	98

96
	99

100
	99

100

	3
	Biological control of pests and insects (methods are given in )
	98
	98
	100

	4
	Rat control measures chemical and mechanical control

· Wonder trap

· Robon cake
	90

94
	99

100
	99

98

	5
	Use of improved storage structure

· Use of disinfected gunny bags (neem treatment)

· Use of polythene bags 

· Use of metal bin
	90

91

3
	94

95

5
	97

94

7

	
	Chi square value
	1.200
	4.400
	2.600**


* Multiple responses

** Significant at five per cent level


It is evident from the Table XIX that after the training programme, the adoption level of the selected households had increased. It was found that cent per cent of the farmers of all category dried food grains before storage; Cent per cent of large and 98 per cent each of large, small and marginal farmers respectively enthusiastically followed the eco-friendly storage practices. More than 90 per cent of the farmers of all categories used neem treated dunnage, wonder trap, disinfected neem leaf extract gunny bags and polythene bags. It was observed that only a lesser proportion of the farmers used metal bins, viz, marginal farmers (3 per cent), small (5 per cent) and large farmers (7 per cent) due to higher cost of metal bins, the marginal and small farmers were not able to afford it when compared to large farmers.

The Chi square test implied that the adoption level of the large farmers were significant when compared to small and marginal farmers. Impact of the training programme was so effective that majority of them have adopted and followed eco-friendly storage practices after the training programme.
c.
Losses of food grains during storage before and after adoption of eco-friendly methods


Losses of food grains during storage before and after adoption of eco-friendly methods is presented in Table XX.

TABLE XX
LOSSES OF FOOD GRAINS DURING STORAGE BEFORE AND AFTER ADOPTION OF ECO-FRIENDLY METHOD

	S.No.
	Particulars 
	Percentage of households

	
	
	Marginal (N=50)
	Small (N=50)
	Large (N=50)

	
	
	Before 
	After 
	Before 
	After 
	Before 
	After 

	1
	Moisture
	5-10 
	2-6
	5-8
	2-4
	5-5
	1-2

	2
	Fungi
	5-15
	2-4
	5-10
	2-3
	5-8
	2-1

	3
	Mould
	5-10
	2-6
	5-8
	2-4
	5-5
	1-3

	4
	Insects
	5-8
	1-3
	5-5
	1-2
	5-3
	1-2



Losses of food grain during the storage period about 5-10 per cent and 5-8 per cent for marginal and small farmers respectively due to the cause of moisture and mould, while 5-15 per cent and 5-10 per cent for marginal and small farmers respectively by fungi and 5-8 per cent and 5-5 per cent for marginal and small farmers respectively by insects.


After applying the eco-friendly methods the losses of food grains due to moisture and mould during the storage period is reduced at about 2-6 per cent and 2-4 per cent for marginal and small farmers respectively. While for the 2-4 per cent and 2-3 per cent for marginal and small farmers respectively by fungi and 1-3 per cent and 1-2 per cent of marginal and small farmers respectively by insects.


As a result of adoption of eco-friendly method for pest management in stored food grains, on an average a saving of 15 kg of food grains worth Rs.600 for marginal farmers, 18kg worth of Rs. 720 for small farmers and 25 kg worth Rs.1000 for large farmers per household per cropping had accured.


The reduction of food grain losses could be attributed mainly by adoption of eco-friendly methods followed by the farmers, such as proper drying of food grain use of neem treated dunnage, use of neem powder to control pests in stored food grain. If farmers continue to adopt the eco-friendly practices quite a significant amount of food grains could be saved.
14.
Opinion regarding the adoption of eco-friendly method


The opinion regarding the adoption of eco-friendly methods to control pest in stored food grains was assessed and presented in Table XXI and Figure IX.

TABLE XXI

OPINION REGARDING THE ADOPTION OF ECO-FRIENDLY METHODS

	S.No.
	OPINION
	Percentage of households*

	
	
	Marginal 

(N=50)
	Small 

(N=50)
	Large 

(N=50)

	1
	Low cost
	100
	100
	100

	2
	Convenient to apply
	99
	95
	95

	3
	Easy availability
	99
	93
	90

	4
	More effective
	95
	85
	80

	5
	Safety 
	90
	80
	80

	6
	Suitability
	90
	90
	90

	7
	More satisfaction
	90
	90
	90


    * Multiple responses

Cent per cent of marginal, small and large farmers respectively opined that it is low cost. Ninety-nine per cent and 95 per cent each of marginal, small and large farmers respectively expressed that it is convenient to apply. Ninety nine per cent of marginal and 93 per cent of small and 90 per cent of large farmers emphasized that it is easily available to use. Ninety five per cent of marginal, 85 per cent of small and 80 per cent of large farmers stressed its effectiveness.

15)
Suggestion for better adoption of eco-friendly method


Suggestion received from the households regarding the better adoption of eco-friendly method is given below in Table XXII and Figure X.

TABLE XXII

SUGGESTION FOR BETTER ADOPTION OF ECO-FRIENDLY METHODS

	S.No.
	Suggestions  
	Percentage of households

	
	
	Marginal 

(N=50)
	Small 

(N=50)
	Large 

(N=50)

	1
	Educational campaigns
	99
	99
	99

	2
	Technical guidance
	99
	95
	89

	3
	Neem processing centre
	95
	90
	80

	4
	Regular supply of neem powder
	95
	80
	70

	5
	Provision of subsidy
	90
	80
	70



Ninety nine per cent each of marginal, small and large farmers requested that the training campaign to be conducted in a periodical manner to motivate and disseminate information to the farmers to utilize the nature’s gift neem and other eco-friendly products control pest in pre- and post harvesting. Ninety five per cent, 90 per cent and 80 per cent by marginal, small and large farmers respectively requested that neem processing centre to be established to process the neem as when required in each village. Ninety nine per cent, 95 per cent and 89 per cent for marginal, small and large farmers respectively emphasized that technical guidance have to be provide by the trained people. Ninety five per cent, 80 per cent, 70 per cent and 90 per cent, 80 per cent and 70 per cent for marginal, small and large farmers respectively opines that regular supplies of neem powder and provision of subsidy.

V. SUMMARY AND CONCLUSION


The thesis entitled “Eco-friendly Methods of Pest and Disease Management for Sustainable Agriculture” was undertaken with the main objective of minimizing food grain losses during pre and post harvesting for improving the quality of food, food security and economy through imparting training to the farm women. To conduct the research, Viraliyur village in Thondamuthur block of Coimbatore district was selected. Using purpose sampling techniques, the samples for the study were selected. For the household survey, 150 farm households were randomly selected representing 50 marginal farmers, 50 small farmers and 50 large farmers.


A household survey was conducted through interview method using a prestructured schedule to identify the different kinds of harvesting and storage practices followed and the problems encountered during pre-harvesting and post harvesting period. Based on the data collected, the training curriculum was formulated to impart knowledge on eco-friendly agricultural practices. Training was given to the selected homemakers who were willing to participate and deliver the messages learnt to other members – both men and women.


Training was given for a period of five days, two days for theoretical explanation and three days for field demonstration. Training programme included lectures, participatory discussions, demonstrations, meetings, exhibitions and field visits. The visual aids used were chart, posters and pamphlets.


The impact of the training programme was evaluated with the help of an evaluation schedule which was administered before and after the training programme. Salient features of the research are presented below.

The major findings of the household survey are presented below:

· A high proportion (35 per cent) of the women belonged to the age group of 31-40 years and majority of them had undergone primary education (30 per cent). It was found that cent per cent of them were performing agriculture as the main occupation, while for majority (20 per cent) of them, dairy was found to be subsidiary occupation.

· Paddy, Ragi, jowar and bajra were the cereals and black gram, green gram, red gram, bengal gram and horse gram were the pulses commonly cultivated in the selected village.

· Paddy was cultivated yearly twice by 72 per cent of large, 39 per cent of the small and 21 per cent of the marginal farmers. Ragi, jowar and maize were cultivated yearly twice only by large farmers (28 per cent). Pulse varieties and nuts and tubers were cultivated only once a year by all the marginal, small and large farmers due to poor water facilities. 

· The major problem during pre-harvesting was the insects and pests. The major insects identified during pre-harvesting was white insect.

· Ninety two per cent, 86 per cent and 82 per cent of marginal, small and large farmers respectively had problems due to green worm. The other insects identified in the agricultural field were army worm, hairy caterpillar and red ant.

· To control insects cent per cent irrespective of group of the farmers were using chemical, pesticides, fertilizers, manures, root boosters to grow the plant quickly. Sixty per cent of marginal farmers, 36 per cent of small and 24 per cent large farmers were using eco-friendly products to control pests. 

· The selected households produced food grains namely paddy, ragi, jowar and bajra and pulses such as green gram, red gram, black gram, bengal gram and horse gram. Large quantities of paddy and bajra were produced by the large farmers of the selected households as they possessed more wet lands when compared to marginal and small farmers. Highest quantities of jowar were produced by the small farmers.  

· As regards pulses, small farmers produced maximum quantity of green gram (45 bags) while marginal farmers produced higher proportion of red gram (12 bags) and large farmers produced higher amount of black gram (10 bags).

· As regards food grains, large farmers and small farmers stored more than 50 per cent of what they produced, while the marginal farmers sold more than half of their produce to fulfill their economic needs.

· With regards to pulses, the farmers stored the maximum of their production for family consumption.  

· Paddy was stored by all the groups of farmers for about six months as each cropping period is for six months. As pulses were susceptible to infestation the duration of storage was for a period less than six months. Black gram was the only one variety of pulse stored for six months.
· The traditional gunny bag and polythene bags were used for storage by all the households because of the advantages such as low cost, low weight and ease of handling 

· Regarding storage problems 84 per cent and 77 per cent marginal and small farmers respectively expressed inadequate technical guidance as the most significant problems faced in storage of food grains. Insufficient space for storage, non-availability of chemicals and seasonal variation are the other major problems expressed by the marginal and small farmes.

· Ninety nine per cent, 90 per cent and 82 per cent of marginal, small and large farmers respectively mentioned insects and pest infestation as the major cause food grain losses during storage.

· Hundred per cent of the selected homemakers were involved in harvesting, drying and storage of the food grains.

· Cent per cent of the selected households irrespective of group of farmers adopted sun drying and using neem leaf to control insects during storage.

· Women were actively involved in all the agricultural operations. Their role was significant in post harvest operations especially harvesting, drying and  storage of food grains.

The major findings of the training programme are detailed as follows:

· The homemakers showed a great deal of interest in attending the training programme. Adult men, women and youth attended the demonstration, meetings and exhibitions. It reflects the fact that the women were more interested in learning and adopting new concepts and techniques.

· Participation in the training programme helped the farmers and homemakers to gain knowledge on eco-friendly methods of pest and disease management such as pre-harvesting and post harvesting treatment with neem leaf extract and other eco-friendly methods like cleaning and fumigating the storage room with neem leaf extract, using neem treated dunnage, biological control of insects and pests, use of metal bin, rat proof and rodent control in the house and field.

· The attitude scores of the farmers of all category was increased and also had shown significant ‘t’ values which implies the fact that the attitudes of the homemakers on eco-friendly agricultural practices has been changed after attending the training programme.

· After the training programme, the adoption level of the selected households had increased. It was found that cent per cent of the farmers of all category dried food grains before storage; Cent per cent of large and 98 per cent each small and marginal farmers respectively enthusiastically followed the eco-friendly storage practices. More than 90 per cent of the farmers of all categories used neem treated dunnage, wonder trap, disinfected neem leaf extract gunny bags and polythene bags.

· After applying the eco-friendly methods the losses of food grains due to moisture and mould during the storage period is reduced at about 2-6 per cent and 2-4 per cent for marginal and small farmers respectively. While for the 2-4 per cent and 2-3 per cent for marginal and small farmers respectively by fungi and 1-3 per cent and 1-2 per cent of marginal and small farmers respectively by insects.

· The farmers perceived that these methods are very economical and most effective easily available and safety in protecting and storing food grains from insects, pests and other borers. Grain could be stored in this method even upto two years.

· As a result of adoption of eco-friendly method for pest management in stored food grains, on an average a saving of 15 kg of food grains worth Rs.600 for marginal farmers, 18kg worth of Rs. 720 for small farmers and 25 kg worth Rs.1000 for large farmers per household per cropping had accured.

· Women can exert a strong influence towards change. The study reveals the fact that the training had a dramatic and favourable effect especially on the women who in turn will educate the community on eco-friendly methods of pest and disease management for sustainable agriculture.
CONCLUSION


The training programme in the selected village has made a significant impact on pre and post harvest agricultural practices of the food grains. The farm population was highly satisfied with the conduct of the training programme and they showed greater interest in learning and adopting new concepts related to eco-friendly agricultural practices. Thus, the village wide programme launched to educate, motivate and persuade the farmers to adopt eco-friendly agricultural practices was successful with majority understanding and following the techniques which resulted in saving of food grains and money. The training helped the farmers to control the avoidable pre- and post harvesting losses and to save each and every grain produced. It would ultimately lead the nation to attain prosperity and food security.

RECOMMENDATIONS

· At least one storage centre for storing food grain in each village or panchayat union could be developed where all the storage operation can be done. All essential requirements like small size dryers, cleaning machine, weighing scale, dunnage and polythene covers can be provided in this storage centre which could be of great help to the marginal and small farmers.

· Short term training courses on eco-friendly methods to control insects and pests in the pre- and post harvesting could be organized for the benefit of the local farmers in all the panchayat unions by trained agriculturists.

· The control of rats should have an integral approach in the whole village.

· Setting up an eco-friendly farm resource centre, which would act as a clearing house for information on eco-friendly agricultural practices.

· Research on the application of Traditional Indian Plant Science to control food grain losses during pre and post harvesting.

· To strengthen and revitalize indigenous sciences and practices through research.
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APPENDIX I
AVINASHILINGAM UNIVERSITY FOR WOMEN, COIMBATORE-641043
DEPARTMENT   OF INTERIOR DESIGN AND RESOURCE MANAGEMENT
.

INTERVIEW SCHEDULE TO ELICIT INFORMATION ON “ECO FRIENDLY METHODS OF PEST DISEASE AND MANAGEMENT FOR SUSTAINABLE AGRICULTURE.
  I.   (1) Name of the village:

       (2) Name of the interviewee:

II. Age of the respondents

	Age in Years
	Homemakers

	20 – 30

31 – 40

41 – 50

Above 51
	


III. Educational status of a home makers:

	S.No 
	Educational status
	Homemakers 

	1.
	Illiterate
	

	2.
	Primary
	

	3.
	Secondary
	

	4.
	Higher Secondary
	

	5.
	Graduate
	


IV. Occupational status of a home maker:  

	S.No
	Occupational status
	Homemakers 

	1.
	Agriculture
	

	2.
	Other Subsidiary Occupation
	

	
	a. Dairy
	

	
	b. Poultry
	

	
	c. Business Trade
	


V. Marital Status:

            a.   Married                                                     b.     Unmarried

            c.   Widow                                                       d.     Divorce       

VI.  Types of Family:

           a.   Nuclear family                                           b.     Joint family       

VII. Family Size:
a.  Small

     
                         b. Large     
(Up to 4 members)


        (Above 4 members)

VIII. Types of Farmer:
    a. Marginal
                                b. Small
                             c. Large 
IX. Income of the Family:

	S. No
	Income range
	Range

	1.
	Low income
	

	2.
	Middle income
	

	3.
	High income
	


X. Size of Land Holding:

	S.No.
	Types of land
	Size in hectares

	1.
	Dry land
	

	2.
	Wet land
	

	3.
	Garden land
	


XI.  Types of Cultivating Crop

XII. Frequency of cultivation

XIII. Problem Faced during Pre-Harvesting:

     1. Insect problem


          

     2. Water problem

     4. Labor problem

XIV. What Kind of Insects Identified during Pre-Harvesting 

1. White insect 


                      2. Green worm 

3. Army worm



          4. Hairy caterpillar 
5. Any other
XV. What Are The Preventive Methods Adopted to Control Insect?

XVI. Quantity of Food grains Producted
	S.No
	Name Of Crops 
	Quantity produced in (kg)

	a. 
	  Cereals

    Paddy

    Ragi

    Maize
    Bajra
    Others, Specify
	

	b. 
	 Pulses 

 Black gram 

 Green gram

  Red gram

  Bengal gram

  Horse gram

  Others specify
	

	c. 
	Nuts and oil seeds

  Groundnut 

  Coconut 

  others specify
	


XVII. Quantity Of Food grains Stored And Quantity Sold:

	S.No
	Name Of Crops
	Quantity stored in  (kg)
	Quantity sold  in  (kg)

	a. 
	  Cereals

    Paddy

    Ragi

    Maize

    Others specify
	
	

	b. 
	 Pulses 

 Black gram 

 Green gram

  Red gram

  Bengal gram

  Horse gram

   Others specify
	
	

	c. 
	Nuts and oil seeds

     Groundnut 

     Coconut 

     Others Specify
	
	


XVIII. Storage Practice :

	S.No.
	Name of the food grains stored
	Duration
	Storage structures used
	Problem during storage
	Method of treatments
	Effective-ness

	1.

2.

3.

4.

5.

6.

7.

8.
	Paddy 

Ragi

Maize

Black gram

Green gram 

Red gram

Bengal gram

others specify
	
	
	
	
	


XIX.   Problems during Storage

	Problems
	

	Inadequate technical guidance
	

	Insufficient space for storage
	

	Non-availability of chemicals
	

	Seasonal variations
	


XX.   Causes for food grain losses during storage

	Causes
	

	Insect and pest infestation
	

	Rodents
	

	Moulds and fungi
	


XXI. If Yes, List the Methods used during Pre Harvesting Period?
              1. Neem                                                        2. Tulshi 

              3. Cow dung                                                  4. Jute thread/leaf

              5. Coconut peels                                           

XXII. What Are The Post-Harvesting Methods?

	Methods
	Marginal (N=50)
	Small (N=50)
	Large (N=50)

	Sun drying
	
	
	

	Use of neem leaves
	
	
	

	Use of thulasi
	
	
	

	Use of turmeric powder
	
	
	

	Chillie (Red chillie)
	
	
	

	Red soil coating
	
	
	


XXIII. Involvement of homemakers in Agricultural operations

	S.No.
	Operations
	 

	1.
	Harvesting
	

	2.
	Threshing
	

	3.
	Winnowing
	

	4.
	Drying
	

	5.
	Transportation
	

	6.
	Storage
	

	7.
	Processing and marketing
	


XXIV. Are You Aware Of Eco-Friendly Agricultural practices?

1. Yes                                                          2. No 

XXV. If no, tell the reason.
XXVI. If Such Training to be Conducted In your village would you like to participate and benefit from it?

            1.        Yes                                                          2. No 
XXVII. Have you undergone any such training programme regarding Eco-Friendly methods of pest and disease management?

            1.        Yes                                                          2. No 
XXVIII. Opinion of the farmers regarding the application of eco-friendly method.

XXIX. Suggestion of the farmers regarding the application of eco-friendly method.
APPENDIX  III
ATTITUDE SCALE USED PRIOR TO AND AFTER THE TRAINING PROGRAMME

	S.No.
	Statements
	SF
	F
	N
	UF
	SUF

	1. 
	One should continue using eco-friendly procedure of agriculture as the cost involved is very high
	1
	2
	3
	4
	5

	2. 
	One should continue using eco-friendly procedure of storage as their application is very difficult
	1
	2
	3
	4
	5

	3. 
	One should continue using eco-friendly procedure of storage which is locally available
	5
	4
	3
	2
	1

	4. 
	One should continue using eco-friendly procedure of agriculture as their application will not affect the health of children 
	5
	4
	3
	2
	1

	5. 
	Eco-friendly agricultural procedures demands excessive labour for the purpose of periodical cleaning of grains 
	5
	4
	3
	2
	1

	6. 
	Eco-friendly agricultural procedures demands excessive time for the purpose of storing the grains
	1
	2
	3
	4
	5

	7. 
	Eco-friendly agricultural methods leads to more loss of food grains
	1
	2
	3
	4
	5

	8. 
	Eco-friendly agriculture fetches attractive prices in the market
	5
	4
	3
	2
	1

	9. 
	Eco-friendly agricultural practices maintain the quality of the grains
	5
	4
	3
	2
	1

	10. 
	For safe and longer storage, improved grain storage structures are ensured
	5
	4
	3
	2
	1

	11. 
	We should follow the eco-friendly agricultural methods, because the nutritive value of grains is increased
	5
	4
	3
	2
	1

	12. 
	The food grain can be damaged due to insects and would cause acute loss of food grains
	5
	4
	3
	2
	1

	13. 
	The use of chemicals deteriorates that taste of food grains thus not good for consumption purpose
	5
	4
	3
	2
	1

	14. 
	Eco-friendly agricultural practices ensure protection of grains from rodents
	5
	4
	3
	2
	1

	15. 
	Eco-friendly agricultural practices ensure protection of grains from insects and pests
	5
	4
	3
	2
	1

	16. 
	The use of chemicals helps to reduce insect infestation to a certain extent
	5
	4
	3
	2
	1

	17. 
	Eco-friendly agricultural procedure are helpful in safe grain storage
	5
	4
	3
	2
	1

	18. 
	Eco-friendly agricultural procedure ensure good quality seeds for the next season
	5
	4
	3
	2
	1


SF – Strongly Favourable; F – Favourable: N – Neutral;

UF – Unfavourable, SUF – Strongly Unfavourable
APPENDIX  II
KNOWLEDGE INVENTORY TO TEST THE KNOWLEDGE OF THE HOMEMAKERS BEFORE AND AFTER TRAINING

	S.

No
	Before 

Training
	Knowledge Statement
	After

Training

	A. Operations Involved in Pre and Post Harvest Technology

	Operations involved in Pre and Post harvest technology ?

	1
	
	Threshing
	

	2
	
	Winnowing
	

	3
	
	Drying
	

	4
	
	Bagging or placing threshed grain in other containers or just keeping inside the room
	

	5
	
	Transport from field to storage structure
	

	6
	
	Storage 
	

	Causes of grain spoilage

	7
	
	Moisture 
	

	8
	
	Insects – pests
	

	9
	
	Rodents
	

	Effect of moisture and fungus on grains

	10
	
	Reduce quantity
	

	11
	
	Change in taste and flavour
	

	12
	
	Reduce marketability of grains
	

	13
	
	Make the grain unhygienic
	

	Safeguard grains from moisture and fungi
	

	14
	
	Dry the grains properly before storing it
	

	15
	
	Floor of the store house should be pucca and there should be no leakage during rainy season
	

	16
	
	Spread the bamboo mats or polythene sheet / iron plank on the floor, while storing in the gunny bag
	

	17
	
	Grains spoiled due to water should not be stored with other grains


	

	Types of insect and pest in stored food grains
	

	18
	
	Lesser grain borer
	

	19
	
	Pulse beetle
	

	20
	
	Khapra beetle
	

	21
	
	Flour beetle
	

	22
	
	Rice weevil
	

	23
	
	Rice moth
	

	24
	
	Any other
	

	Nature of damage by insects and pests

	25
	
	Makes the grain unhygienic 
	

	26
	
	Reduces the quantity
	

	27
	
	Reduces the marketability
	

	28
	
	Reduces the germination power
	

	Methods of controlling insects and pests

	29
	
	Proofing
	

	30
	
	Trapping
	

	31
	
	Poisoning
	

	PLEASE NAME THE POISON USED FOR RODENT CONTROL

	32
	
	Zinc phosphide

Aluminium phosphide

Robon cake


	

	ECO-FRIENDLY METHODS OF STORAGE PRACTICES  

	Before storage

	33
	
	Stores are white washed before storage
	

	34
	
	Cleaning and plastering of stores
	

	35
	
	All the cracks, crevices and holes existing in the floors, walls, ceiling are closed with cement and leveled permanently
	

	36
	
	Disinfest the stores by spraying neem leaf extract on walls, floor and ceiling 
	

	During Storage

	37
	
	Proper stocking of bags, as it helps in grain protection
	

	38
	
	Stores are kept rat proof and moisture proof
	

	39
	
	Use new bags. Disinfect old bags by dipping in neem leaf extract for 10 minutes and dry in shades
	

	40
	
	Never store old grains with new grains. As far as possible process the old grains into floor
	

	41
	
	Mixing sand / ash
	

	42
	
	Mixing of neem leaves
	

	After Storage

	43
	
	Doors and windows of godowns are kept closed during rainy season
	

	44
	
	Making the store air tight
	

	NAMES OF INSECTICIDES AND FUMIGANTS FOR CONTROLLING THESE INSECTS 

	Insecticides and fumigants

	45
	
	Neem leaf smoke
	

	
	
	Mint leaf smoke
	

	
	
	Wood crates made up of neem plant
	

	
	
	Neem treated gunny bags and polythene bags
	

	
	
	Neem leaf extract treated wooden planks or iron planks
	

	DO YOU KNOW THE ADVANTAGE OF SAFE GRAIN STORAGE ?

	46
	
	Quality is good
	

	47
	
	No loss in quantity
	

	48
	
	Better seed for next sowing
	

	49
	
	No change in taste and flavour
	

	50
	
	Nutritive value cannot be degraded
	

	51
	
	Income is increased
	

	52
	
	Time energy and money saving
	


ANNEXURE I
BOOKLET
“Agriculture is best enterprise is acceptable but avoid being on a fixed wage”


–  Alfered Bernhard.








Alone those men who plough their fields and eating live, do live.


The rest are bowing and following those who food would give.


- Thirukkural








“The ultimate test of man’s conscience may be his willingness to sacrifice something today for future generations whose word of thanks will not be heard” 


Gaylord Nelson, Former Governor of Wisconsin.





“A man without food for three days will quarrel, for a week will fight and for a month or so will die” 


- Gopal Chandra (2000).





A man’s feet should be planted in his country, 


but his eyes should survey the world 


– George Santayana.











