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Introduction



1 INTRODUCTION

Rice is food but more than food it is environment society culture politics 

business and above all the beauty of landscape It continues to shape the lives of 

millions and hence Rice is Life Festivals customs and languages of nee growing 

areas always celebrate the importance of this life saving gram of three billion people 

of this planet Rice is an integral part of our culture which is deeply ingrained m 

our mindset that gets reflected in our deeds and needs Rice being the second 

largest consumed cereal feeds over half the world s population and meets 80 

percent of their calone requirements Approximately three quarters of a billion of 

the world s poo eoi peop c oepenu on inis s aple to survive (Maclean and Hettel 

2006) Four fifth of the world s nee is grown by small scale farmers in low income 

countnes Rice based production systems and their associated post harvest 

operations employ one billion people m the rural areas of developing countnes 

(Misra 2010) Rice can be grown under diverse ecological conditions and has a 

very prominent role m maintaining the microclimate of the area They have an 

imminent role m conserving water stabilizing ground water table and preventing 

floods Moreover nee fields provide shelter to diverse flora and fauna

The pressing issue which our world faces today is the alarming increase in 

population that has crossed 6 8 billion in the recent years which means we have 

more mouths to feed with limited natural resources According to Rai (2006) Indian 

agnculture faces a major challenge of enhancing and sustaining the food and 

nutntional secunty of over one billion and growing population with 4 2 percent of 

the world s water resources and 2 3 percent of the global land

According to Tiwan (2002) the major challenge to food secunty now is that 

we have to produce 120 million tonnes from 44 6 million hectares of nee fields by 

the year 2012 As far as Kerala is concerned farming was used as a synonym of 

nee cultivation in the past Rice farming was indispensable production endeavor 

which had influenced the lives of every individual m the society under feudal 

agranan relations Haystacks m front of a house were then considered to be the
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symbol of prosperity Moreover nee fields played a very important role in the 

maintenance of eco system balance and climate of the state As our state is blessed 

with adequate rainfall with an average of 2600 mm a year (Kerala Agncultural 

University 2007) and as nee is a crop that requires water throughout the season it is 

very much suitable to our climatic conditions But recently it is an astounding and 

distressing fact that our state has been designated as a statutory ration state 

(Mathew 1999) producing only about 15 per cent o f its requirement in 2008 

compared to 45 per cent m 1951 (Nair 2008) Agnculture especially nee farming 

has been sidelined in the process of development and large tracts of nee fields have 

been converted for building better infrastructure m the state The cropping pattern in 

Kerala too had undergone m*jor c^ang®0 ir* ^  pa r decades Dunng 1960 61 

nee was the most extensive crop occupying 7 79 million hectares and the next in 

importance was coconut which occupied 5 01 million hectares Between 1975 76 to 

1995 96 there was a rapid decline in the area of food crops especially nee 

However dunng this penod there was a substantial increase m the area under 

coconut rubber and pepper Rice which had occupied the premier position dunng 

1960 61 and 1975 76 slipped to the second position in 1995 96 and further down to 

third position by 2003 04 while coconut moved from second to first position dunng 

this penod Rubber too has increased its area and moved from fourth to second 

position (Planning Commission 2008) This shift m cropping pattern is mainly 

attnbuted to lesser profitability and labour scarcity of nee farming compared to 

other crops In bnef total nee area m Kerala has declined from 7 79 lakh hectares in 

1960-61 to 2 34 lakh hectares in 2008 09 and the production has declined from 10 5 

lakh tones m 1960 61 to 5 9 lakh tones in 2008 09 consequent to vanous factors 

(State Planning Board 2009)

Both the commodity mindset and the so called Green Revolution have 

wrought havoc on paddy in Kerala and loom as a big threat to the state s 

environmental sustainability The indiscnminate use of chemical fertilizers and 

pesticides dunng the green revolution phase polluted the soils and wetlands m the 

state extensively and has turned them into wastelands Over 7 000 ha of paddy fields 

in the Kuttanad region another nee bowl of Kerala next to Palakkad is now lying
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fallow (Nair 2008) The sustainability of the development will be at stake if we 

follow a development paradigm neglecting the production of food grains and other 

basic livelihood requirements In the national scenario with a very meager increase 

in nee area from 30 81 million hectares in 1950 51 to 45 35 m ha in 2008 09 the 

production has increased from 20 58 million tones to 99 15 million tones 

(Department of Agnculture and Co operation 2009) This impressive increase in 

nee production is greatly attnbuted to green revolut on as part of which high 

yielding vaneties and inorganic inputs were introduced

It was high demand for food which was not able to keep up with the growth 

in population along with the failure of monsoon to amve over Asia in 1965 that 

made Ford Foundation and the Rockfeller Foundation encourage adoption of high 

yielding vaneties in 1966 resulting in the green revolution which then proved to be 

a boon to the farmers worldwide These miracle grains capable of giving very h gh 

yield replaced traditional nee Cultivation of high yielding vaneties necessitated 

overuse of fertilizers which is believed to have gradually detenorated and depleted 

soil fertility and quality Such vaneties were highly susceptible to pests and 

diseases which the traditional vaneties otherwise would have tolerated This 

warranted application of vast amounts of plant protection chemicals leading to 

environmental pollution and development o f resistance by the pests towards these 

harmful chemicals The water quality was also senously affected there by resulting 

m health hazards

The adverse effects of conventional nee fanning included deplet on of 

ground water resources fertilizer and pesticide contamination of soil and water loss 

of biodiversity and genetic erosion As human beings we have a moral 

responsibility for conserving the environment for holistic and inclusive growth with 

a long term vision and perspective rather than satisfying short sighted and sectarian 

requirements m the pretext o f development It s high time we develop farming 

techniques for sustainable agnculture considenng the environmental production 

and socio economic dimensions As high external input agnculture has been proved 

to be unsustainable ensunng food secunty requires a shift towards low external
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input / eco friendly agnculture which would maintain input output cycles and 

ecosystem balance It is estimated that the output / input ratio in conventional 

farming is 3 76 while in the case of ecological farming it is more than 4 95 (Sharma 

2001)

It is well established that over exploitation of natural resources like soil 

water and biodiversity for meeting the development greed of the nch have created a 

very hostile situation m which survival and continuance of life of the poor is at 

stake It is in this context several mechanisms for social orgamzation and collective 

interaction that would ensure sustainable growth have been evolved Among such 

initiatives democratic decentralization stands out with several inherent features for 

ensunng people s participation including the poor According to Ribot (2004) 

democratization and decentralization have resulted in creation of wider opportunities 

for people s participation in governance and also m exercising control over natural 

resources Many developing countnes including India have made efforts to devolve 

Natural Resources Management (NRM) functions to local self governments as a 

part of the process of institutional reforms The objective of these reforms is to 

remedy some of the negative fallouts of the top down and centralized governance by 

promoting local governance structures which can help tap the understanding and 

the ability of the local people and at the same time providing them with incentives

Kerala is unique with the presence of vast tracts of wetlands which is a 

precious natural resource in the context of maintaining eco system balance and 

conserving biodiversity Wetlands of Kerala are mainly used for growing paddy and 

prawn culture About 3 5 lakh hectares of land is used for agnculture in the state 

This accounts for nearly 50 percent of the total area under wetlands m the state 

[Kerala State Land Use Board (n d )] Conservation of these productive wetlands 

therefore requires attempts to increase production and to resolve the problems of nee 

farmers through community participation There had been several initiatives by the 

state government towards this endeavor as early as mid 1980s Two of such 

programmes that had worked exceptionally well and gained international attention in 

harnessing group efforts in nee farming were group farming and GALASA (Group
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Approach for Locally Adapted Sustainable Agnculture) Sustainable agnculture 

development is possible only through a decentralized system of development 

administration where by possibilities and limitations of local areas are identified 

Group and community endeavors hold the key for successful implementation of 

ecological farming over larger areas especially m the case of nee farming Eco 

friendly farming systems and techniques have been developed on the basis of a 

holistic view of human beings existence within the biosphere and the awareness of 

their dependence on scarce natural resources Thus according to Swammathan 

(2006) our goal should be to achieve an ever green revolution m nee which could 

improve productivity in perpetuity without associated ecological harm so that there 

is not only adequate nc^ in the market but also happiness or Q

farmers and consumers

Need for the study

Singh et al (2000) stated that as a result of unprincipled use of natural 

resources the component o f the environment is getting impaired raising threats to 

the survival of human beings Unscientific use of agncultural inputs and inefficient 

farming system lead to aggravation of so many environmental disorders like 

contamination and depletion of ground water acid deposition in the air soil quality 

detenoration and loss of diversity of flora and fauna species

In the case of nee which is a highly fragile wetland eco system the impacts 

o f high external input farming are prominent and far reaching Considenng the 

threats of intensive farming m nee there is an urgent need to study m detail the 

environmental concerns and awareness of the stakeholders of nee farming which 

include farmers agncultural labourers extension personnel and people s 

representatives/social activists This is because it is their concern that would be 

reflected upon the environment m toto Success of any sustainable agnculture 

development effort is based on the stakeholders concern for environment which 

infact turn out to be a pre requisite for eco friendly nee farming This study 

becomes relevant in view of the fact that the vanous dimensions of environmental 

concerns of the stakeholders of nee farming could become the starting point of
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greater policy level interventions for sustainable farming and natural resource 

management

Objectives of the study

In view of the issues discussed above the following objectives have been 

identified for the study

Study the nature and extent of environmental concerns in planning and 

implementation of development projects on nee farming under decentralized 

planning in Palakkad distnct Environmental awareness and constraints perceived by 

stakeholders in planning and implementation of the projects were also studied

Scope of the study

A thorough understanding of the environmental concerns awareness and 

perception on environmental aspects o f the stakeholders would help design suitable 

extension strategies and agncultural policies for preventing the detenoration of nee 

ecosystem and enhancing the productivity of eco friendly nee cultivation Factors 

defining environmental concerns depicts the major dimensions of sustainable 

agnculture and also elaborates the eco friendly practices under the four dimensions 

viz land and soil management water management biodiversity conservation and 

plant protection aspects The extent of environmental concerns as reflected in the 

inclusion / adoption of eco friendly technologies would throw light on the level of 

concern for environment expressed by fanners while planning and implementing 

development projects on nee This would provide information regarding the role of 

vanous organizations and fanners groups including padashekarasamithis m 

inculcating awareness and concern for environment in nee farming This study 

attempts to cover the multiple dimensions of the environmental issues that are likely 

to be addressed in nee farming areas of Kerala The points o f exploration also 

include the benefit cost ratio and social cost benefit analysis This would help the 

policy makers to chalk out strategies for making eco friendly nee cultivation 

profitable thereby attracting more number of farmers towards food grain 

production
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This has been attempted by case analysis of the planning and implementation 

processes earned out by padashekarasamithis This would also help the 

padashekarasamithis m leveraging their strengths understanding their weaknesses 

and improving their managenal skills and co operation Moreover success story of 

the much acclaimed cow based minimum budget nee farming (Go adhantha krishi) 

has been analyzed thread bare to understand ideal farmer initiatives which might 

enable capacity building of farmers It is also anticipated that the study would help 

instill better understanding among fanners on the feasibility and prospects of eco 

friendly farming

The study would also help delineate the constraints perceived by vanous 

stakeholders in eco friendly nee production which would guide the policy planners 

and administrators to resolve these issues based on real life situations This would 

revitalize and enhance the attempts of all community based organizations including 

padashekarasamithis for populanzmg large scale eco friendly nee cultivation m the 

state

The study would also contnbute to content development required for 

educational programmes on sustainable agnculture and community based natural 

resource management

Limitations of the study

The study was restncted to Palakkad distnct of Kerala state Hence some of 

the findings may not hold good for all the nee tracts of the country It is needless to 

state that the findings of the study are based on the perception and ability of verbal 

expression of the respondents Hence the objectivity of the study is subject to the 

degree of frankness and fairness shown by the respondents while expressing their 

opinion As the study was a single researcher s investigation as part of the 

requirements for the doctoral degree programme the limitations of time and 

resources have also affected it at vanous stages In spite of all these limitations due 

care has been taken to make the study as much scientific and objective as possible
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Organization of the thesis

The thesis is organized to have five chapters The introductory chapter 

contains a bnef account of the global national and state level scenario on nee 

production and draws attention to the need for eco friendly farming This chapter 

also explains the need scope objectives and limitations of the study In the second 

chapter a comprehensive review of the relevant literature that has helped the 

researcher to formulate the theoretical framework of the study has been included

The research methodology adopted for the study has been desenbed in the 

third chapter This chapter includes the details of the study area sampling 

t^nniquos s a -  ana oirei ools used to measure the dependent ai a independent 

vanables included m the study and the methods of analysis

The findings and discussion have been presented m the fourth chapter The 

fifth chapter summanzes the study highlighting the salient findings and implications 

The bibliography appendices and abstract of the report have been included 

subsequently under respective headings



‘TheoreticaC Orientation



2 THEORETICAL ORIENTATION

A scrutiny of available literature is of great value in gaming insights into the 

research problem under study This review has been given to establish broad and 

general theoretical background for the study Comparative views of the past 

approaches and findings would help substantiate the inference drawn from this 

research work Moreover deviation m inferences that may lead to further 

explorations is also made possible through reviews The available literature relevant 

to the study is presented under the following subheads in this chapter 

2 1 Decentralized planning

2 2 Rice farming under decentralized planning

2 3 Eco friendly farming and related concepts

2 3 1 Environmental concerns

2 3 2 Nature and extent of environmental concerns as reflected in the planning and 

implementation stages of development projects on nee farming 

2 3 3 Environmental awareness

2 4 Profile charactensties of the stakeholders

2 5 Economics of eco friendly nee production

2 5 1 Benefit cost ratio

2 5 2 Social Cost Benefit Analysis (SCBA)

2 6 Perception on the attnbutes of eco friendly practices

2 7 Constraints in eco friendly nee farming

2 1 Decentralized planning

The realization that people s participation is crucial for successful 

implementation of programmes like Community Development (CD) and National 

Extension Service (NES) was brought to sharp focus through the report of the team 

for the study of community projects and NES by Balwantrai G Mehta in 1957 The 

committee observed that one of the least successful aspects of CD and NES work 

was its attempt to evoke popular initiative It was in this context that the centre 

recommended democratic decentralization To establish Panchayati Raj on a firm 

footing the constitution of India was amended as per 73rd amendment act 1992 

which was a landmark m the process o f democratic decentralization While



10

democracy means that all the authority originates from the people decentralization 

is the distnbution of functions and powers from a central authonty to regional and 

local authonties Thus democratic decentralization implies that the government 

which has denved its authonty from the people redistnbutes it to some extent to the 

people for decision and action at the local level This is popularly known as 

Panchayati Raj in India With the constitutional amendments Panchayati Raj has 

emerged into a system of democratic local self government discharging 

developmental municipal and regulatory functions Democratic decentralization has 

been made a reality through Panchayati Raj at three levels Zilla Parishad 

Panchayat samithi at block and Gram Panchayat at village level (Ray 2008)

FAO (1998) observed that participatory methods could help to make the distnbution 

of extension services more equitable making farmers influential and responsible 

clients rather than passive beneficianes to improve sustainability

According to Agrawal and Ostrom (2001) diverse terms like devolution and de 

concentration are used to refer to the varying forms in which decentralization occurs 

Decentralization typically refers to a transfer of power from central authonties to 

lower levels m a political administrative and temtonal hierarchy

Ribot (2004) opmed that in order to be effective decentralization should transfer 

meaningful powers and sufficient resources to autonomous local authonties that are 

representative and downwardly accountable 

Decentralized planning in Kerala

Kerala with appreciative development indicators comparable to developed 

countnes has been expenmenting with decentralization and participatory local 

democracy ultimately aimed at realization of the constitutional goal of establishing 

genuine institutions of local self government since the enactment of Kerala 

Panchayat Raj Act & The Kerala Municipality Act in the year 1994 The acts laid the 

provision of a three tier system of Panchayat for the first time m the village block 

and distnct level m the rural areas and one tier system of urban local government
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such as municipality in the less urbanized areas or mumcipal corporation m the more 

urbanized areas Local governments were vested with the pou, ers and 

responsibilities of economic development and social justice m their respective 

areas Panchayats and the Municipalities altogether constitute the Local Government 

System of Kerala state in the Indian federal system (Wikipedia 2010)

The distinctiveness of Kerala decentralisation is that it has formalised a participatory 

framework with built in social accountability measures to take in citizens 

involvement m local planning and governance in harmony with the national and 

regional policies Public consultation is being done at the bottom most electoral 

constituency called ward I grama S u " J  ~ g° are convened

by the elected member of the constituency The information collected from this 

consultation process is fed into Local Government Development Report that 

provides the development status and potential of the local government Working 

groups for each sector translates the ideas into draft development projects in 

compliance with the guidelines of the State The local government appraises the 

projects matches them with the available resources and approves with necessary 

refinement before submitting them to the District Planning Committee in the form 

of a consolidated local plan for final sanctioning The District Planning Committee 

with the help of technical advisory groups examine the plan for technical viability 

and compliance with the government guidelines and sanction the plan w hich will be 

implemented by the concerned local government with the help of its officers 

working groups or stakeholder groups (DecWatch n d )

Kerala embarked on a trajectory of rapid decentralization since October 1995 

According to Vijayanand (2003) the state has moved ahead at good pace by 

transferring not only functions and responsibilities to local self governments but also 

the authonty to carry them out along with resources both human and financial To 

operationalize decentralization Kerala has chosen the path of participatory local 

level planning as the entry point This has succeeded to a considerable extent m 

harnessing public action in favour of decentralization In order to force the process a
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campaign approach was followed for decentralized planning known as the People s 

Planning Campaign and to a greater extent it succeeded in setting the agenda for 

decentralization The very important aspect of Kerala s decentralization has been 

people s participation The process has been designed to facilitate intervention by 

the interested citizen at all stages of the development process right from generation 

of developmental ideas through project planning project implementation up to 

monitoring

Isaac and Franke (2002) opined that decentralized planning m Kerala aimed 

at rejuvenating the state s stagnant productive sector had the specific objectives of 

mp ^ "g q J ity  of investment by allocating ources to local priorities 

facihtatinglocal level solutions to development problems exploiting local producti 

on possibilities enabling people s participation and contnbution in planned develop 

ment and bnnging about convergence of services

Franke and Chasm (2000) list the four factors that have contnbuted to generate the 

People s Campaign as (1) Kerala s long term achievements in bnnging a high 

matenal quality of life to its people even at low levels of economic development— 

the well known Kerala Model (n) a vibrant civil society combined with political 

parties that are capable of mobilising people for activities beyond voting (111) the 

micro level planning expenments that showed the power of local initiatives and 

( i v )  a conjunction of histoncal events that created a perfect moment in which to 

take the plunge (into democratic decentralization) The People s Campaign for 

decentralized planning constitutes an empirical case for the literature on 

decentralization local government and the uses of local initiatives for sustainable 

economic and social development

Veron (2001) remarked that the Kerala Model of Development has won wide 

international attention for its achievements with regard to social development and to 

a certain extent environmental sustainability It thus holds important lesson for 

participatory community based sustainable development m India and elsewhere
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2 2 Rice farming under decentralized plannmg

With the passage of the 73 d and 74 h amendments to the Constitution of 

India in 1992 Kerala earned out pioneering reforms and embarked a path of 

comprehensive decentralization since 1995 Powers and functions were transferred 

to local governments along with institutions offices and functionaries by October 

1995 Village block and district panchayats have standing committees The standing 

committees are constituted in such a way that every member of the panchayat gets a 

chance to function in one standing committee or the other Each standing committee 

is assigned certain subjects and these committees are expected to go into the subject 

* ^as both at the plannmg and impler*™ v" g“ ~ zr « d° u 1 Thc amended 

Kerala Panchayat Raj Act drastically reduces the powers of direct governmental 

control over Panchayat Raj Institutions With the transfer of power local 

governments in Kerala got the services of fairly senior professional officers on 

Health Agnculture Animal Husbandry Rural Development Social Welfare 

Scheduled Caste Development Education etc

The eleventh five year plan gives much focus on nee farming as over the 

years paddy land has shrunk to almost one third of the ongmal It has been declared 

that area under paddy in Kerala would be increased to 3 lakh hectares by the end of 

the planning penod This challenge has been the major issue of planning at the 

grassroots level Formulating the strategy o f integrated paddy development wh ch in 

turn require planning and implementation of projects at grassroots level are the 

responsibilities vested with panchayats which also includes coordinating vanous 

groups farmers agncultural labourers extension functionaries social activists and 

people s representatives Rice farming is very important from an ecological point of 

view rather than a commercial angle as it has pivotal role m eco system balance 

ground water recharge and maintaining the climate of the locality But the 

importance of this wetland ecosystem is often under valued Hence for conserving 

this precious resource a social action strategy involving the local people is very 

important a few of which is mentioned below
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Menon and Bhaskaran (1989) reported that based on the experience m group 

farming in Java Bah Taiwan Malaysia and Mexico the Kerala Agncultural 

University initiated an innovative approach known as group management in nee 

farming under the lab to land programme at Thuravur in Emakulam distnct by 

overcoming the constraints expenenced in the attempt of vanous agencies n the 

state This approach envisages supenmposmg o f community management of key 

farm operations over individual farm ownership and initiative w th the objective of 

efficient management of farmers resources to reduce cost of cultivation and to 

increase agncultural productivity

q Piann ng Board (1989) reported that gro r firming for nee introduced 

dunng the year was very effective in revitalizing the nee production scenano with 

new vigour enthusiasm and mass participation

Pretty (1995) opined that the success of sustainable agnculture depends not just on 

the motivation skills and knowledge o f individual fanners but an action taken by 

groups or communities as a whole

Kerala Agncultural University (2000) opmed that GALASA which is a meaningful 

combination o f group approach locally adapted resources and sustainable 

agnculture is an agnculture development scheme and the concept of decentralization 

is its lifeline In this programme the financial and administrative powers were vested 

with the three tier panchayats

Kumar (2005) reported that lr  1998 99 Kerala Agncultural University initiated an 

action research programme called the GALANA whose objective was to find ways 

to increase paddy production in Kerala Scientific planting of good quality seedling 

adequate use o f organic manure and integrated disease and pest management would 

increase nee yield from the then rate o f three tones /  hectare to more than 10 tones / 

hectare
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Government of Kerala (2006a) in the working group report for the eleventh five year 

plan stated that GALASA programme has to be spread everywhere in the state 

Integrated pest and disease management and production of vermi compost coir pith 

compost bio fertilizers like Azolla should be the part of the eleventh five year plan 

projects

Mehar (2007) reported that m the last six years the area under paddy had shrunk by 

an incredible one third in five years to just 276 000 hectares This is why the 

Peoples Plan accords capital importance to doubling paddy production This paddy 

output drive has already started showing results By assuring a price of Rs 8 50 per 

^ paddy production is up by 30 per a

Hah (2007) observed that of the entire programme launched to enhance the 

capability of the paddy farmers and to reduce the cost of production group farming 

for nee launched in 1989 was the most outstanding in winning the confidence of nee 

growers by producing splendid positive result

Nehru et al (2007) reported that the People s Sustainable Rice Project of the 

Thiruvananthapuram ziUa Panchayat in Kalatharakkal Ela scientific planning and 

effective implementation under leadership of padashekarasamithi and technical 

guidance of the Kerala Agncultural Umversity resulted in more than 100 per cent 

increase in yield with a substantial reduction in cost of production

Varughese et al (2007) stated that unlike other crops community participation is a 

prerequisite for effective plannmg and successful implementation of nee production 

programmes

2 3 Eco friendly farming and related concepts

The concept of eco-fhendly farming is used differently by the people in 

vanous contexts Some of these concepts are mentioned below for a better 

understanding of this term
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According to Pesek (198:>) b ological and ecological farming are terms commonly 

used m Europe and developing countnes Biological farming is a system of crop 

production in which the producer tnes to minimize the use of chemicals for control 

of crop pests Both biological farming and ecological farming are terms used in the 

broader sense encompassing vanous and more specific practices and techniques of 

farming sustainability e g  organic biodynamic holistic natural

According to Robert and Gilman (1986) natural farming reflected the expenences 

and philosophy of Japanese farmer Masanobu Fukuoka He descnbed it as do 

nothing farming and a lifetime of nature study His farming method involved no 

no i Zo no pesticides no weeding p~ ng and remarkably little 

labour He accomplished all this (and high yields) by careful timing of his seeding 

and careful combinations of plants (polyculture) In short he had brought the 

practical art of working with nature to a high level of refinement

Parr (1990) stated that low input farming systems seek to optimize the management 

and use of internal production inputs (i e on farm resources) and minimize the use 

of production inputs (i e off farm resources) such as purchased fertilizers and 

pesticides wherever and whenever feasible and practicable to lower production 

costs to avoid pollution of surface and groundwater to reduce pesticide residues in 

food to reduce a farmers overall risk and to increase both short and long term 

farm profitability

Rodale (1990) coined the term regenerative agnculture and it subsequently was 

expanded to regenerative / sustainable agnculture by the Rodale Inst tute and 

Rodale Research Center Two reasons given for the emphases on regenerative 

were (1) enhanced regeneration of renewable resources was essential to the 

achievement of a sustainable form of agnculture and (2) the concept of regeneration 

would be relevant to many economic sectors and social concerns
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According to National Organic Standards Board (1995) the pnncipal guidelines for 

organic production were to use matenals and practices that enhanced the ecological 

balance of natural systems and that integrated the parts of the farming system into an 

ecological whole Organic agnculture practices could not ensure that products were 

completely free of residues however methods were used to minimize pollution 

from air soil and water Organic food handlers processors and retailers adhered to 

standards that maintained the integnty of organic agncultural products The pnmary 

goal o f organic agnculture was to optimize the health and productivity of 

interdependent communities of soil life plants animals and people

N o ^ a n  (1997) pointed out that in E ^  u A efers to

organic farming whereas the term ecological refers to organic plus environmental 

considerations such as on farm wildlife management (i e the relationships between 

parts o f the agro ecosystem)

2 3 1 Environmental concerns

The word environment was derived from the French verb environner 

meaning to surround Our environment literally is no more and no less than our 

surroundings Concern here means the thoughts experiences or acts relating to the 

ecological improvement of altering the environment or being anxious about 

environment Studies portraying concerns for environment and the means for 

addressing these environmental concerns are presented below

Sreevalsan (1995) reported that nearly two third of the farmers were 

environmentally less onented

All and Jam (1998) reported that concentration o f atrazme alachlor simazme 

metalachlor and prometryn m ground water were much higher than the permissible 

health value (0 1 HgL 1) prescribed by United States Environmental protection 

agency
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Santhi and Selvakuman (2000) stated that green manures were an attractive alternate 

source to meet a substantial portion of the N requirement of nee and provide organic 

matter to wetland nee soils Addition of organic sources could increase yield 

through increased soil productivity and higher fertilizer use efficiency

Kar (2002) reported that people living in Amapur of Kamakhynagar block in the 

distnct of Dhenkanal Onssa realized global warming and understood the 

importance of planting trees To show their great concern on environment they 

organized greenery club to plant trees and green vegetation in the wastelands of 

v llages

Snnivasan (2003) found that people in the Sempakudi village of Pudukottai distnct 

made a pond in the village wasteland to harvest maximum possible rainwater with a 

purpose to recharge ground water This work was done without any help from 

government machinery They collected money @ Rs 1000 per house for this 

purpose and showed their concern for environment

Arunachalam and Seetharaman (2004) while studying sustainable agncultural 

indigenous practices for natural resource management observed that 100 per cent of 

the respondents of Kanyakuman distnct agreed that it was their duty to plant more 

trees wherever possible to conserve the environment and 90 50 per cent responded 

that they would take measures to preserve natural enemies while using chemicals 

against crop pests

Jaganathan (2004) in his work on analysis of organic farming practices in vegetable 

cultivation in Thiruvananthapuram distnct reported that nearly three fourth of the 

respondents (72%) had high environmental onentation and observed that there was 

positive and significant relationship between environmental onentation and attitude 

towards organic farming
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Singh et al (2006b) reported that scented nee might be efficiently and profitably be 

cultivated without using chemical fertilizer^ and providing green manure FYM or 

vermi compost and bio fertilizers instead It had an additional advantage of quality 

gram besides improvement on soil health as well as balance m agro eco system

Wang et al (2006) reported that after 12 years of straw incorporation soil organic 

carbon (SOC) increased by 0 23 g/kg annually and total soil N (TN) increased 

0 054g/kg annually In treatments with fertilizers but no straw return soil organic 

carbon increased by only 0 09 g/kg annually and TN increased by only 0 018 g/kg 

annually

Jayawardana (2007) revealed in his study on organic agncultural practices m 

coconut based homesteads in Thiruvananthapuram distnct that 83 per cent of the 

farmers had medium environmental onentation followed by high (10%) and low 

(7%) levels of environmental onentation

Vijayalakshmi et al (2007) stated that Centre for Indian Knowledge System took the 

initiative of growing traditional vaneties organically and linked the consumers with 

the farmers through a programme named Arogyam She also reported that this 

centre had brought together 3000 farmers from 125 villages and motivated them to 

conserve 130 indigenous vaneties cultivated in Tamil Nadu organically They had 

also set up a farmers seed bank to conserve indigenous vaneties

According to Thanal (2008) any threat on nee was not only a threat to the food 

sovereignty of the region but also to the ecology of the region which included its 

most basic of life support systems water air bio diversity culture and nature of 

human and other life forms in the region

Singh and Purohit (2008) stated the importance of bio fertilizers over chemical 

fertilizers as the bio fertilizers provide m addition to nitrogen certain growth 

promoting substances like hormones vitamins ammo acids etc Crops have to be
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provided with chemical fertilizers repeatedly to replenish the loss of nitrogen where 

as bio fertilizers supply nitrogen continuously throughout the en ire penod of crop 

growth in the field under favourable conditions

Durgadevi et al (2009) reported that an application of one kilogram herbicide per 

hectare lead to approximately 0 5 mg chemical per kilogram soil Erratic and 

continuous application of herbicides create toxicity problems to crop plants residual 

effect on the intercrops and succeeding crops in the rotation development of 

herbicide resistant bio types and health hazards due to accumulation of residues in 

crop produce and ground water She also stated that since herbicides were sprayed 

a,Kpr p5 1 " op reason where the plant co/er M **le major portion of the

chemical entered the soil where it became a part of the life cycle Hence these 

chemicals were supposed to be the major ground water polluting pesticides

Kallas et al (2009) observed that farmers who were concerned with environmental 

problems food safety and soil degradation were more prone to adopt organic 

cultivation practices

2 3 2 Nature and extent of environmental concerns as reflected in the 
planning and implementation stages of development projects on rice farming

The review of the nature and extent o f environmental concerns m rice 

farming is presented under four dimensions i iz land and soil management water 

management biodiversity and plant protection aspects

2 3 2 1 Land and soil management

Conway and Edward (1988) stated that greater effort was needed to promote more 

efficient and less polluting use of N fertilizers and the use of alternate sources of N 

like crop wastes ammal and green manures legumes in rotation and as tree crops 

blue green algae and nitrogen fixing bacteria in nee
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Jayaraman (1988) reported that majority (80%) had medium level of adoption 

followed by the rest (20%) of the farmers with low adoption level with regard to 

neem coated urea for paddy cultivation

Ponkathaperumal (1994) found that the practices namely application of FYM to 

nursery application of DAP to nursery application of FYM to main field 

application of NPK fertilizers application of neem cake treated urea application of 

Azospirillum application of N fertilizers as top dressing were adopted by more 

than two third of respondents

End P et al (2003) reported that the hig1̂  g~ ~ j  ^  -  d A b> the 

treatment in which Azolla was introduced at 4 5 t/ha at planting

Helen et al (2003) reported the rate of adoption of vanous technologies like summer 

ploughing of paddy fields (90%) use of orgamc manures (50%) application of 

neem coated urea (40%) and growing green manure crops in situ (80%) They also 

stated that the use of neem cake along with urea improved nee productivity by 

giving 4 to 6 per cent higher yield Similarly fringe cropping on paddy field bunds 

using cowpea vanety Bhagyalakshmi gave 250 to 600 kg vegetable yield from 

bunds of one hectare plot

Arunachalam and Seetharaman (2004) observed that there were 98 per cent of the 

respondents who agreed that a clean environment could be achieved by following 

organic farming practices Almost an equal percentage of the respondents had 

shown their great concern on STL based fertilizer application to avoid pollution 

(91 00%) minimum use of chemical inputs to avoid environmental hazards 

(91 50%)

Pathak and Ladha (2006) reported that resource conserving technologies involving 

mimmum tillage with residue mulch are alternative to conventional nee systems for
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improving soil quality and that with happy seeder it is now possible to sow seeds in 

residue retained fields

Sither et al (2006) stated that to make the soil fertile and fit enough to sustain the 

crop on its own add paddy straw and crop residues thereby leading to produce 

vermicompost withm the soil Use of organic materials like amuthakai aisal (mix of 

cow excreta) panchagavya gunabajalam (extract of dead ones m water) organic 

crop growth regulators insect and harmful microbe repellents bio-fertilizers alone 

could sustain and balance the soil for sustainable nee productivity

Qm fa* nnr&\ * o ^  n order to ensure availabiht of "ents to nee organic 

manure and bio fertilizers had to be applied Crop residues and other leguminous 

crop could also be ploughed in to improve soil fertility

2 3 2 2 Water management

Leggitt (1990) observed that there had been excessive withdrawal o f ground water 

Faulty water management had resulted m senous twm problems of water logging 

and soil salmisation in many commands Judicious integration of all water resources 

at the farm system and basm levels and also appropnate methods for safe use of 

poor quality waters including sewage waters would be essential for sound irrigation 

management

Costanza (1991) stated that the efficient natural resource management for 

sustainable agncultural production involved the management of water regulation and 

supply utilization of favourable climate integrated nutnent management waste 

treatment and biological control of pests

Majonty of the paddy growers (53 34%) were medium m their overall adoption of 

recommended water management practices followed by 26 66 per cent in low level 

and 20 per cent in high level adopter categones as reported by Suresh (1991)
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Reijntjes et al (1992) stated that immense sums had been spent by development 

projects on large scale irrigation schemes in which water was often used 

inefficiently Small scale alternatives (lift irrigation small dams water harvesting 

tanks etc ) were much cheaper and more flexible and use water more efficiently and 

give farmers the possibilities to participate in lay out and management

Nandmi (1995) in her compantive study on impact o f soil and water conservat on 

programme implemented by an NGO and government organization reported that 75 

per cent of the respondents made earthen bunds to conserve soil and moisture by the 

farmers in the study area She further reported that all the farmers practiced summer 

ploi gh "p

Kavitha (2001) found that the integrated water management practices viz summer 

ploughing land leveling strengthening of bunds alternate wetting and drying 

growing of short duration vaneties and penodical cleaning of bunds were adopted 

by more than 80 per cent of the farmers

Arunachalam and Seetharaman (2004) observed that 90 per cent of the respondents 

expressed their concern on conserving water as it was their precious resource

Hittalmam et al (2006) stated that nee required about 5000 litres of water to 

produce one kilogram of nee under traditional cultivation methods in submerged 

conditions hence methods needed to be devised for conserving it

Singh et al (2006a) stated that compared to transplanted nee SRI saved lmgation 

and total water input consumption by 23 per cent and 19 per cent respectively 

without loss in productivity

Singh (2009) observed that the use of organic manures increased the organic matter 

in the soil and improved its water retention capacity which saved water by 14 per
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cent To further improve water resource m the study area it was suggested to harness 

the rainwater using water harvesting tanks

2 3 2 3 Biodiversity

Mathew (1999) in a case study on land use change analysis observed that conversion 

of paddy lands in Kumarakom region had drastically reduced aquatic medicinal 

plant Bacopa monnien (Brahmi)

Nair (2002) observed that the biodiversity register of Pozhuthana gi ama panchayat 

indicated that of the nine ecosystems paddy fields had suffered the most damage 106 

onp a a a grnV n jn he panchayat and now 71 of ♦hem u d disappeared one 

among them is Karuthan a variety that could be grown only in plain lands

Leenakumary and Francies (2003) stated that near about two thousand traditional 

vaneties of nee were predominantly cultivated in Kerala which were well adapted 

to different agro climatic situations m Kerala and possessed special traits 

Population explosion and its chain reactions caused denudation of forests and 

erosion of land races pnmitive forms and wild nee species

Subramaman and Sundar (2003) stated that although there can be no doubt that high 

yielding vaneties are needed to meet the food demands of the ever increasing human 

population there was a pnee to pay in terms of loss of genetic diversity The 

cultivation of land race vaneties had declined Similarly the wild species were 

threatened with extinction through changes in land use and extension of agnculture 

into marginal areas and deforestation

There is growing recognition that agncultural biodiversity is being eroded and agro 

ecosystems impovenshed by the loss o f genetic diversity International agreements 

such as the Convention on Biodiversity (CBD) and the Ramsar Convention on 

wetlands are a response to these concerns The World Summit on Sustainable 

Development (WSSD) Plan of Implementation calls for a significant reduction in the 

current rate o f biodiversity loss by 2010 (Halwart 2004)
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Thanthnarachchi et al (2007) reported that the aim of MPIS was to breed and 

propagate local nee vaneties and provide seeds and ecological awareness to fanners 

It stnved to do this by training fanners in ecological farming build ng awareness 

among farmers to shift to ecological farming assisting ecological paddy farmers to 

market their produce at fair pnees and developing a more direct nee chain from 

farmer to consumer and ensure a pnee fair to both Among its different actions 

possibly the most important was the collection and recording of vaneties and 

associated knowledge

Viji ^mi et al (2007) stated that the Ce~fr~ f  " v  d& ms 

had set up the community seed banks in Valayamapattu village of TamilNadu The 

process involved seed mapping which yielded valuable information on genetic 

diversity An inventory of farmers m different villages who cultivated these vaneties 

was made and farmers who become members used part of their land towards 

conservation of indigenous grain vaneties

2 3 2 4 Plant protection

According to Miyata (1989) increase in the resistance of pest populations to 

pesticides was observed causing pest outbreaks BPH and green leafhopper have 

developed high levels of resistance to organophosphates carbamates and 

pyrethroids

The nee fields being agro ecosystems are managed with a vanable degree of 

intensity and hence agronomic measures and practices affect the abundance of 

aquatic species and the composition of the aquatic community (Halwart 1993)

Nirmaladevi (2000) stated that under mechanical practices yellow sticky trap was 

adopted by 44 per cent of the respondents and light trap was adopted by 38 67 per 

cent of the respondents This low level of adoption was found among the 

respondents because they felt it was very difficult for them to set optimum number 

of traps
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Rajasekaran and Govind (2000) found that the practices which were adopted to a 

higher extent by TANWA trainees were seed treatment with bio fertilizers planting 

technique neem cake blended urea application and seed treatment with fungicide 

and the practices which were adopted to a lesser extent were weedicide application 

integrated rat control soil test ng Zinc Sulphate application and integrated pest 

management

Sudhakar and Kanagasabapathi (2002) found that most of the respondents adopted 

summer ploughing (90 95%) crop rotation (90 34%) and use of light traps 

nno a  i 0f  respondents had adop the practices viz

using Trichogramma egg card (48 43%) use of correct dose of nitrogenous 

fertilizers and raising trap crops (47 50%) seed treatment with Trichoderma was 

known to 41 66 per cent of farmers

Raji et al (2003) stated that cultivation of vaneties with multiple resistance to pests 

and diseases was one of the means of lowenng the cost of nee production She also 

reported that Pseudomonas fluorescens was a promising and potential bio control 

agent for nee disease management which was effective against fungal as well as 

bactenal pathogens of nee Similarly the foliar spray of cow dung extract and cow s 

unne cow dung slurry as top dressing and cow dung as basal dressing were 

significantly supenor to the control of Bactenal Leaf Blight as the bacteno phages 

present in fresh cow dung was responsible for the biological control of the 

pathogens

Suji and Vasanthakumar (2004) observed that nearly half the farmers (47 50%) have 

adopted neem cake in paddy nursery Application of neem cake and kerosene to 

control paddy green leafhopper was adopted by 34 16 per cent of the respondents 

Blending urea with neem cake was found to be adopted by 31 66 per cent of the 

respondents and controlling the diseases through neem oil application was found to 

be adopted by 22 50 per cent of the respondents
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Warburton et a I (2006) observed that thirty five per cent of the respondents wore 

some kind of mask normally a T shirt or handkerchief tied around their nose and 

mouth wearing of boots or gloves was conspicuously absent Protective clothes 

worn by the farmers however were not really adequate to protect them

Prabu (2008) m a case study of an organic fanner observed that he grew trees near 

the paddy fields which was home to several birds that fed on insect pests of his 

crop Irrigation water from the well entered a fishpond and flows to paddy fields 

The fish droppings added manure to the crop and the fish also fed on some insect 

pests Ducks were also let into the field for inset pests control and suppression of 

weed growth

According to Smitha (2008) some of the eco friendly technologies that helped in 

sustainable nee farming were integrated application of organic manures and bio 

fertilizers collection and release of natural enemies using light traps and pheromone 

traps application of Pseudomonas super natant of cow dung slurry need based 

application of botanic pesticides and bio control agents cultivation of locally 

adapted vaneties and adjusting the time of planting and regulating the water level m 

the field

Khule et al (2010a) observed that 13 89 per cent fanners up to 35 years age had 

high level of adoption of low cost crop cultivation technology of paddy

Pawar et al (2010) observed that 43 33 per cent of the farmers made use of empty 

pesticide bottles 73 33 per cent farmers didn t know mixing of pesticides 70 per 

cent o f farmers never used gloves or mask for preparation of pesticides 60 per cent 

farmers sprayed pesticide dunng morning hours 76 66 per cent farmers never wore 

clothes covenng whole body dunng spraying 73 33 per cent farmers chewed 

tobacco while spraying and 60 per cent farmers sprayed pesticides more than 

recommendation



28

2 3 3 Environmental awareness

Awareness is being conscious of something as a state of perceiving and 

taking account of some event occasion experience or object Studies depicting 

environmental awareness is given below

Lionberger (1960) defined awareness as the first knowledge about a new idea 

product or practice At the awareness stage an individual has only general awareness 

about it For successful implementation of a new technology or development 

programme the prime step is to make the stakeholders aware of the programme or 

the technology its objectives principles aims etc

Ganesan (1982) observed that no paddy growers were aware of biological control of 

pests whereas 44 per cent o f the cotton growers were aware about the role of NPV 

to control pest

Jeyaknshnan (1984) found that majority of paddy growers (67 50%) had medium 

level o f awareness about the low cost technologies like recommended seed rate 

optimum spacing neem coated urea split application of nitrogenous fertilizers etc 

in paddy cultivation

Ranganathan (1987) stated that cent percent of the fanners were aware and had 

knowledge on recommended water management practices in paddy

Awareness about summer ploughing was cent percent among small and big fanners 

white it was 96 per cent among medium farmers as reported by Venugopalan (1989)

Ponkathaperumal (1994) concluded that nearly half (54%) of the sample paddy 

farmers were found to possess medium level o f awareness followed by high (30%) 

and low (16%) on integrated nutnent management practices
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Jayaraj (1997) m his study on adoption of bio pesticides among cotton growers 

indicated that slightly less than half (42 50%) of the respondents were found to 

possess low level followed by high (33 33%) and medium (24 17%) awareness 

levels about the bio pesticides

Kavitha (2001) reported that cent percent of the farmers were aware about the 

integrated water management practices viz summer ploughing land leveling 

strengthening of field bunds growing of short duration vaneties More than 70 per 

cent of the farmers were aware about other water management practices like 

penodical cleaning of channels and quick drainage methods

In an attempt to study the awareness of farmers on the cultural methods of Integrated 

Pest Management among IPM farmers and non IPM farmers Govmd and Perumal 

(2001) revealed that more than three fourth of respondents from both the categones 

belonged to the high awareness category for the practices viz selection of vanety 

water management in nursery tnmming and plastenng of bunds and land leveling m 

mam field

Sudhakar and Kanagasabapathi (2002) in their study on awareness and adoption of 

Integrated Pest Management practices m cotton cultivation reported that a little more 

than half of the respondents were aware of the practices viz using recommended 

dose of pesticides (58 34%) raising crops other than malvaceous crops m cotton field 

(54 16%) using NPV pesticides co operating with neighbours in raising same 

vanety m the village (52 20%) using sex pheromone traps (51 66%) and using 

yellow sticky traps (51 66%)

Bala (2003) m his study on awareness on air pollution among rural households m 

Haryana reported that half of the respondents were aware of nuclear explosion fire 

m oil wells and forest fires leading to air pollution In the study he revealed that the 

respondents were aware that direct incineration of garbage (76%) and smoke 

produced at time of cooking (62%) are internal sources of air pollution The
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respondents (60 70%) were aware o f major external air pollutants such as improper 

disposal o f garbage smoke from vehicles exhaust emitted from industries fumes 

due to use of insecticides / pesticides dust particles from agncultural operations and 

smell from industnal effluents

Devi (2007) revealed that majonty of the applicators lacked awareness on pesticide 

toxicity levels Only one third of the respondents read the label on the pest cide 

packet Likewise majonty of them were spraying highly toxic pesticides She also 

found that none of the applicators were using the protective gadgets But majonty of 

the applicators wore full sleeved shirts and some tied a piece of cloth around the

Jayawardana (2007) reported that 73 per cent of the respondent had medium level 

followed by high (15%) and low (12%) level of awareness Fifty per cent of the 

farmers had awareness index between 50 and 75

Nair (2007) stated that for effective implementation o f paddy land conservation wide 

spread awareness on the adverse impacts o f conversion o f paddy lands was 

important otherwise Kerala would witness senous ecological problems mainly in 

the form of water scarcity land degradation crop failure and frequent occurrences 

of natural calamities of flood and drought

Akhtar et al (2008) stated that the increasing awareness of the deleterious effects of 

indiscriminate use of chemical fertilizer and pesticide in agnculture had led to the 

adoption o f organic farming as an alternative method for conventional farming 

worldwide

Khule et al (2010a) reported that there was growing awareness and readiness to 

adopt the low cost technology among young and educated farmers
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Sharma et al (2010) reported that partial awareness was found m the case of seed 

treatment with microbial culture organic manuring recommended dose of chemical 

fertilizers use of bio fertilizers use of micro nutrients IPM IDM biological 

control of insects and diseases and moisture content of nee for storage

2 4 Profile characteristics 

2 41  Age

Subramanian (2000) found that the majonty of the paddy growers belonged to 

middle age group (46 67%) followed by old (33 33%) and young (20%) age group

Mahmdr? ap* ^aur (2004) m their study on exter f  ^

regarding pesticide residues in cereals vegetables milk and milk products reported 

that 56 67 per cent respondents were m the age group of 28 36 years 25 83 per cent 

were 19 27 years and 17 50 per cent were between 37 45 years

Kalra and Kaur (2005) revealed that majonty of Agnculture Development Officers 

(ADOs) (60%) were in the age group of 30 35 years

Jayawardana (2007) observed that majonty of homestead farmers (80%) were old 

aged while 14 per cent were found to be in the middle age group and six per cent of 

the respondents belonged to the young category

Allahyan and Chizan (2008b) found that majonty (39 2%) of the agncultural 

extension professionals were 3140 years old

Kallas et al (2009) observed that older farmers were found to be less likely to adopt 

organic farming

Malathesh et al (2009) reported that over one third farmers (35 83%) in different 

farming systems were middle aged followed by old age (32 50%) and young age 

category (31 66%)
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2 4 2 Experience m dealing with eco-friendly rice cultivation

Ramanathan (1995) reported that 52 per cent farmer respondents had low farming 

experience and 48 per cent had high experience 44 per cent of the labourers had 

low level of experience as labourers and 56 per cent had high level of labour 

expen ence

Hamf and Ganesan (2004) reported that most of the paddy fanners possessed 

medium level of farming expenence

on/i ttq ^9005  ̂ fe^nd that majonty of Agnculture De\e ment officers 

(ADOs) (40%) had 2 6 years of expenence

Prasidha (2006) reported that no respondents had less than five years of farming 

expenence and majonty of the respondents had more than 25 years of expenence

Allahyan and Chizan (2008b) found that nearly 29 1 per cent of agncultural 

professionals had served m extension activities for 1 to 5 years

2 4 3 Participation m training programmes on eco friendly rice cultivation

Mahipal and Prasad (1997) in their study on impact of training programmes on 

extension personnel found that majonty of the respondents had gained medium level 

of knowledge about vanous technologies imparted dunng training

Ansan and Chandargi (2000) revealed that the topics viz Integrated pest 

Management manures and fertilizers and their usage and use of insecticides m IPM 

were ranked as first second and third respectively with regard to their topic 

effectiveness in trammg programme for Assistant Agncultural Officers

Ravichandran et al (2000) observed that under training needs information on 

biological control measure for the disease control of pest was the least preferred area
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by the farm women which showed that the importance of the biological control 

measures was not much felt by the farm women

Devi (2007) stated that the pesticide applicators were not trained even to understand 

the level of toxicity by reading the colour code She further reported that the 

trainings organized by the mainstream agencies usually focused on training farmers 

But in majonty of cases of spraying (75%) the farmer did not supervise and 

preferred to stay away from the field

Hosamam et al (2009) in their study on effectiveness of training for farmers on 

vermiculture ^ s s ’wed that majonty of the responded be^"g“d to To\ egv, y 

(68 52%) followed by high (20 38%) and medium (11 11%) categones with regard 

to knowledge levels before the training programme On the other hand percentage 

of respondents increased m both high (50 00%) and medium (18 51%) categones 

after the training programme and decreased (31 48%) in low category of knowledge 

level

2 4 4 Participation m activities related to environmental conservation

Singh (1991) defined participation in watershed development programme as an act 

of partaking (by farmers) in all stages of the development and management 

programmes nght from designing of vanous soil and water conservation structures 

through momtonng and evaluation of their performance

O Bnen (1997) found that inadequate participation was one of the reasons why 

development projects were ineffective

According to Parker (1997) participation ranged from local people being involved m 

implementing development or conservation programmes to being actively involved 

in all stages of the development process including decision making process
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Loganandhan and Singh (2005) observed that organic farmers were with higher 

degree of social participation than the conventional farmers

Kallas et al (2009) in their study found that membership of an environmental 

organization had positively influenced the decision to take up organic fanning

Malathesh et al (2009) reported that social participation of half of the farmers was 

low whereas 38 33 per cent belonged to medium category and 11 67 per cent 

belonged to high social participation category

2 4 5 Attitude towards group management

Mohanan (1989) revealed that in the ela programme (intensive paddy cultivation in 

contiguous area) the farmers had expressed positive attitude towards cultivation of 

nee in large groups

Hussain (1992) revealed that group management approach had influenced the 

attitude of the respondents towards group management very much favourably

2 4 6 Perception on the importance of mitigating environmental degradation

Singh (1989) reported that continuous puddling of nee field in Punjab has led to the 

formation of an impervious layer of soil which not only prevents uptake of water 

and nutnents from deeper layers but also requires more fertilizer application

Drost et al (1996) stated that farmers who adopt sustainable agnculture practices do 

so because they wanted to be good stewards of the soil reduce ground and surface 

water pollution produce quality food with reduced amounts of chemicals and reduce 

health nsks to farm families and livestock Negative farmer perceptions regarding 

any one or combmation of sustainable agnculture elements could limit the adoption 

of such practices
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rheodore (2002) stated that the nee crop was beginning to cause environmental 

concerns by posing threats to the sustainability o f the lrngated regions both in 

economic and ecological terms

Raji et al (2003) stated that introduction of HYV of nee over reliance on chemical 

fertilizers and plant protection chemicals and intensive cultivation had upset the 

biological equihbnum there by disturbing the set pattern of occurrence of diseases 

The minor diseases like brown spot sheath rot and false smut were becoming major 

problems in nee growing tracts of Kerala

Sheela c } r ,r 'n6) stated that chemicahsation in ~ ~

enormous problems like environmental pollution toxicity hazards residues in food 

and destruction of biodiversity of natural enemies etc

Wei et al (2009) reported that the fanners perceived environmental degradation in 

terms of increased frequency and seventy of sandstorms movement of sand dunes 

detenoration of pasture quality and declines in groundwater depth and quality A 

Tobit model analysis showed that the education level of farmers the availability of 

extension services and whether farmers had participated m ALERMP were highly 

significantly correlated with the farmers perception of degradation

According to Smitha and Amlkumar (2009) loss of indigenous vaneties had made 

the fanners grow high yielding vaneties that required more input especially 

chemicals which had polluted our environment Biodiversity loss also included 

reduction in the natural enemy population which in turn made paddy susceptible to 

pests and diseases Disturbance in the food chain had resulted in the gradual 

alteration of the communities

2 4 7 Indigenous wisdom orientation

According to Rajasekaran (1993) Indigenous Technical Knowledge (ITK) is the 

systematic body of knowledge acquired by local people through the accumulation of
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experiences informal experiments and intimate understanding of the environment 

m a given culture

Sabarathinam (1997) stated that though the indigenous technical knowledge was 

region specific it could be applicable to similar agro climatic conditions because 

most of the indigenous agncultural technologies had got scientific rationale

Ghosh (2002) opined indigenous knowledge (IK) is an important value input in 

planning and decision making related to sustainable management of natural 

resources and the importance of IK for the purpose of sustainable development is
\  #ill r o  nrm

Many indigenous practices documented by Sundaraman and Ranganathan (2003) 

illustrated how well fanners in the tropics learned to manipulate and denve 

technologies from local resources and natural processes applying the pnnciples of 

agro ecology without knowing that this term exists

According to Somasundaram and Amanullah (2008) use of panchagavya spray on 

the growth and sustainable productivity of crops had scientific rationale as it 

contained growth regulatory substances essential plant nutnents and effective 

microorganisms He also stated that keeping ITK as a basis dunng the process of 

developing technologies resulted in a basket of sustainable options rather than fixed 

packages

2 4 8 Sense of empowerment

Heinnch (1993) reported that group approach could lead to subtle and gradual 

process of farmer empowerment

Haq (1995) observed that empowerment means that people were in a position to 

exercise their own free will to participate fully in making and implementing
dpp cmnc
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Sreen (1995) observed that when members were empowered it motivated them to 

work hard and more sincerely

Surendran (2000) reported that the respondents of the Quasi governmental groups 

exhibited high level of empowerment in group related activities

Loganandhan and Singh (2005) observed that organic fanners were slightly with 

lower level of aspiration whereas conventional farmers were with more aspinng 

goals in their life than that of  organic farmers

Jayawardana (2007) reported that majonty of the respondents (71%) had medium 

level of self confidence

2 4 9 Education

Snram and Palamsamy (1997) found that educational status was positively and 

significantly related with the awareness of the eco friendly farming practices of 

homestead farmers

Hamf and Ganesan (2004) observed that most of the paddy farmers had medium 

level of education

Loganandhan and Singh (2005) revealed that comparatively organic farmers were 

with more educational qualification than the conventional farmers

Prasidha (2006) revealed that most of the labourer respondents who were the heads 

of the families in both gender were illiterates
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Malathesh et al (2009) observed that more than half (58 33%) of the farmers had 

medium education level while nearly equal number of farmers had low level 

(21 66%) and high level (20 01%) of education

Khule et al (2010a) found that 13 04 per cent farmers were educated up to H S S C 

and above They had high level of adoption of low cost crop cultivation technology 

of paddy

2 4 10 Occupation

Smitha (2004) observed that 64 2 per cent of the respondents had farming as their 

pnrr1̂  and ^  ^e (35 8%) farming was associa ed h other

income generating activities

Pandey et al (2004) found that all the respondents were found to be practicing 

agnculture as their major occupation followed by 37 50 per cent farmers engaged in 

more than one occupation and 18 75 per cent farmers practiced more than two 

occupations

According to Kallas et al (2009) farmers who had a second economic activity apart 

from agnculture were more likely to convert to organic agnculture

2 4 11 Livestock possession

Snram (1997) revealed that one third of the farmers owned livestock worth Rs 5001 

to 10 000

Theodore (2002) reported that the farming systems which included dairy 

component were found to be more ecologically sound than those systems which 

lacked this
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Jaganathan (2004) revealed that nearly three fourth of the respondents had medium 

level of livestock possession

Alvasen (2007) observed that in Kampala Uganda most of the farmers kept poultry 

(61 6%) followed by dairy cattle (45 6%) pigs (27 2%) goats (22 4%) and sheep 

(3 2%) Livestock was an important part of the respondents lives and contnbuted 

25 50% to the household economy m the majonty of the households

Jayawardana (2007) revealed that majonty of the respondents (71%) had medium 

livestock component along with agnculture and 15 per cent of the respondents 

belonged to low category and only 14 per cent were found to have high livestock 

possession

Malathesh et al (2009) observed that majonty (45 00%) of the farmers belonged to 

medium livestock possession followed by low possession (39 16%) and high 

livestock possession category (23 33%)

2 4 12 Risk orientation

Theodore (1999) observed that a majonty (58 33%) of the diversified farmers had 

high level of nsk onentation followed by the remaining 41 67 per cent with low 

level of nsk onentation As regards the non diversified respondents about two 

thirds (63 33%) were hnind with low level of nsk onentation followed by the rest 

36 67 per cent with high level of nsk onentation

Arunachalam and Seetharaman (2004) in their study on sustainable agnculture 

found that thirty five per cent of the respondents were seen distnbuted in the 

medium group of nsk onentation and almost an equal percentage of the respondents 

were found m the high (33 00%) and low levels (32 00%) of nsk onentation
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2 4 14 Attitude towards extension intervention in popularizing eco friendly rice 
cultivation

Agunga and Igodan (2007) observed that farmers practicing sustainable agnculture 

had a strong interest m extension Of the 99 respondents 72 8 per cent expressed 

interest m extension information on production methods almost 68 per cent of 

respondents expressed interest in extension information on the environment and 

57 6 per cent of them expressed interest in participating in the planning of extension 

programs Only bout 30 per cent of respondents felt extension educators know 

enough about sustainable agnculture to help them and understand what organic 

fanners needed

Allahyan and Chizan (2008a) observed that attendance of farmers association 

collaboration among research extension and education organizations farmers 

associations NGOs rural credit agencies and transportation companies were having 

the most important role m accomplishing agncultural sustainability

According to Allahyan and Chizan (2008b) we cannot accomplish sustainable 

agnculture by only using conventional extension methods Rather it requires a new 

kind of learning process that is called facilitation of learning They stated that 

considenng unsustainable agncultural conditions it seems that extension systems 

require new educational strategies to achieve sustainable objectives

Singh (2009) reported that the behaviour of field workers and other concerned 

officials with the farmers was reported to be congenial and helpful and did not pose 

any problem m the process

Wei et al (2009) observed that specific extension activities in large and well funded 

projects were required if  fanners were to recognize degradation and adopt improved 

management practices The promotion o f farmer education and strengthening of 

extension services were recommended as the best policy strategies for improving 

environmental management
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Khule et al (2010b) reported that many low cost paddy cultivation practices needed 

more emphasis through extension efforts It could be done by arranging result 

demonstrations discussions lecture etc

2 4 15 Political Orientation

Holmstorm (1978) indicated that more than 90 per cent of the farmers were 

members of South India factory trade unions

Rexhn (1984) stated that majonty of the small farm women (94 7%) were not 

participating in an> "~1itical organization

Kareem and Jayaramaiah (1998) observed no significant relationship between 

political participation and extent of participation in development programme

Geetha (2002) found that 76 per cent labourers of thozhil sena were of the opinion 

that political interference was one of the mam hindenng factors for the successful 

implementation of any new programmes

Kumaran (2008) observed that majority of the farmers (79 per cent) had high level 

of political onentation and 21 per cent of them had low level of political onentation 

Majonty of the farmers felt that their fundamental nght would be protected only 

through politics

2 4 16 Knowledge on eco-friendly practices is rice cultivation

Knowledge can be defined as acquaintance with a branch of learning a 

language or the life theoretical or practical understanding of an art science industry 

etc Webster s New International Dictionary defined knowledge as familiarity 

gained by actual expenence practical skill and technical acquaintance
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Parthasarathi and Govind (2002) reported that the knowledge level of trained 

farmers was much higher on biological and physical methods of pest control 

identification of pests and predators and on economic threshold levels

Hamf and Ganesan (2004) revealed that among the technologies relating to physical 

/ mechanical methods of pest management majonty of the respondents (89 00%) 

had knowledge on the methods of controlling case worms whereas the knowledge 

on the pests controlled by light traps as a means of pest surveillance was possessed 

by four per cent of the respondents only They found that most of the respondents 

(81%) had knowledge on Economic Threshold Level (ETL) for chemical spray to 

contro1 olc'" “d that majonty of the respondents (°°° ) had

knowledge on correct procedure of using bio agents while only 13 per cent knew 

the pests controlled by Trichogramma egg parasite

Suji and Vasanthakumar (2004) revealed that majonty of the respondents (59 16 per 

cent) was found to possess medium level of knowledge and 28 33 per cent of the 

respondents had low level of knowledge on vanous dimension of botanical 

pesticides

Ganesamoorthi et al (2006) found that the FFS had impacted more knowledge and 

adoption in the components like prevention through cultural practices followed by 

mechanical and biological methods

Patil et al (2010) observed that 28 33 per cent of the trained and only 15 00 per cent 

of the untrained farmers had high level of knowledge on bio fertilizers

2 4 17 Participation in decision making with farmers

Padmanabhan (1981) found significant positive correlation between agncultural 

labourer s participation in decision making with farmers and feeling of 

responsibility in increasing agncultural production
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Alex (1994) reported that education was not associated with the role performance of 

labourers with regard to their participation m decision making with farmers m paddy 

production

Ramanathan (1995) reported that the variable participation in decision making with 

farmers had a strong and positive relationship with farmer labourer relationship

2 418 Decision making ability with regard to eco friendly rice cultivation

Alex (1994) defined decision making as the process of judiciously choosing course 

of action from available alternatives for the purpose of crop production

Rivera (1997) reported that participatory decision making in extension had shown to 

increase commitment to programs associated with extension systems

According to Nath (2004) among the categones of extension personnel the 

Assistant Directors of Agnculture had higher decision making ability and the 

Agncultural Assistants had the lowest decision making ability

2 4 19 Leadership

According to Barnard (1948) leadership referred to the quality of behavior of 

individuals whereby they guide people in the activities m an organized effort

Radhaknshna et al (1994) emphasized that the leadership role of extension workers 

had become an increasingly cntical element in the successful performance of 

extension programmes

Desai (1995) found that leadership was an important ingredient m the level and form 

of community participations

Ban (1997) reported that a participatory approach required change in the leadership 

style and culture of extension agency
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Noor (1998) referred to leadership as the process of influencing people towards 

achieving the desired goals The leader motivated people to behave m the most 

desired way

Surendran (2000) reported that Quasi governmental group scored the highest mean 

score followed by Governmental groups and NGO groups with respect to leadership 

propensity

Khalil et al (2008) concluded from their study that leadership competencies and 

organize ^ M of behaviour characters rela job

performance These competencies remained one of the important vanables to use in 

order to explain the performance of agnculture extension worker as leader to 

fanners

2 4 20 Communication effectiveness

According to Ban and Hawkins (1988) the role of agncultural extension agent was 

to help fanners form sound opinions and make good decisions by communicating 

with them and providing them with the information they need They further stated 

that farmers preferred information sources that had a practical approach with 

considerable local knowledge as well as knowledge of the economic consequences 

of the recommendations The extension agents information would be effective only 

if it fits into the farmers decision making process and was compatible with his way 

of thinking and of using language

Glendinmng et al (2001) observed that the decision to adopt agro forestry was 

found to be determined by the farmers attitude to it which in tum was shaped by 

information received through farmer to farmer and farmer to extension contact The 

mode of communication was important and to be effective needed to be customized 

for each target group
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2 4 21 Extent of influence exerted by vanous agencies in developing 
environmental concerns

Blobaum (1983) stated that most of the organic technologies were accessed only 

through non traditional sources like books magazines and neighbours

Hamf and Ganesan (2004) observed the majonty of paddy farmers had medium 

contact with extension agency and medium level of mass media exposure

Lopez and Requena (2005) reported that the availability o f information sources was 

an important factor in explaining conversion to organic farming

Lukas and Cahn (2008) observed that the major motivation for the respondent 

farmers to adopt organic agnculture was their negative expenences with 

conventional farming e g detenorating natural assets continuous pest and disease 

problems high costs for external farm inputs and health problems that were related 

to the use of pesticides

Kallas et al (2009) observed that those farmers who tend to use internet technology 

when managing the fanm were influenced positively m their decision to convert to 

organic farming

Wei et al (2009) reported that specific extension activities like Alxa League 

environmental rehabilitation and management project (ALERMP) are required if 

farmers are to recognize degradation and adopt improved management practices

Khule et al (2010b) observed that 30 00 per cent farmers with higher level of 

extension contact had high level o f adoption of low cost cultivation technology of 

paddy
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2 4 22 Preference of manures and fertilizers

Elangovan and Vasanthakumar (1997) studied the perception of extension officials 

towards eco friendly prac ices He reported that bio fertilizer application enriched 

farmyard manure green manuring neem cake application and Integrated Pest 

Management obtained the usefulness index more than 90 00

Bhople and Borkar (2000) reported that majonty of the farmers (83 33%) were 

found to be neutral in their feelings about bio fertilizers Only 12 per cent farmers 

were observed to be unfavourable in their reaction about bio fertilizers

Selvm (onn2 * A °  ̂ ^pinion of farmers about the effecti c s of

eco friendly cultivation practices in paddy and reported increased yield by 43 per 

cent of the farmers Eighty per cent o f the respondents opined that the eco friendly 

cultivation practices had decreased the cost of cultivation

Bndjit et al (2003) reported that reducing the fertilizer dosage by 50 per cent and 

supplementing it with 10 t ha FYM or green leaf produced grain yield equal to that 

realized with the 100 per cent dose of N

Arunachalam and Seetharaman (2004) observed that the farmer respondents were 

extensively using some of the well established Integrated Nutrient Management 

practices like application o f farmyard manure treatment of seed seedlings and 

suckers application o f STL recommended fertilizer and green and green leaf 

manure Only a few respondents used enriched farmyard manure

Singh (2009) observed that majonty of the farmer respondents (54 84%) perceived 

no market development for organic produce as in case o f non basmati nee tulsi and 

onion the pnee remained the same for organic and inorganic produce whereas the 

pnee o f organic basmati nee was higher by about 13 per cent and that of mustard by 

about 11 per cent as compared to inorganic The increase in farm gate pnee was not
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as sizable as the pnee paid by the consumers Thus benefit denved by market 

middlemen did not percolate to the farmers

2 4 23 Preference of insect pest control methods

Anusuya (1997) m her study on impact of fanners field school on farming 

community stated that majonty of the respondents (67 50%) were found to possess 

moderate level of adoption of IPM practices followed by high level of adoption 

(18 33%) and low level of adoption (14 17%)

Venkatachalam (1999) in his study on fanners adoption behaviour and perception 

towards bio con rd  °gsnts found that nearly 95 per cer /   ̂ " d

perceived that bio control agents (BCA) is economic compared to other pesticides 

BCA were eco friendly in nature (95 83% user friendly (94 16%) and application of 

BCA did not create any residual effects in the crops (93 33%)

Kiran (2000) observed that all the farmer respondents had good perception regarding 

the deletenous effects of excessive usage of pesticides such as scorching effect but 

unfortunately quite a large majonty was ignorant of other crucial effects on crops 

An overwhelming majonty projected skin lmtation and eye lmtation as their main 

health hazards due to excessive usage of pesticides

Subramaman (2000) observed that the integrated weed management practices viz 

summer ploughing land preparation and puddling maintaining close plant spacing 

and seed rate hand weeding and application of chemical weedicides were adopted 

by an over whelming majonty of the farmers

Bndjit et al (2003) stated that the magnitude of loss due to weed damage was 

estimated at 25 per cent in transplanted nee and 65 per cent in upland nee They 

also reported that hand weeding was the most effective method provided the 

availability of labourers is ensured at cheaper costs
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2 4 24 Preference of disease control methods

Raji et al (2003) found that green manures @ 5 t ha significantly reduced the 

incidence of sheath blight They also observed that achook spictab and neem gold 

were effective m reducing the disease and improving the yield which were on par 

with the fungicide Tilt

Bndjit et al (2003) observed that disease incidence in general was lowest in organic 

system of management

Raji et al (2006) in their study revealed the effectiveness of Integrated Disease 

Management strategy including host plant resistance The use of bio control agent 

Pseudomonas fluorescens and vermicompost application significantly reduced 

(49%) the neck blast and increased the grain yield (12 74%) compared to the plots 

without any management practices

2 4 25 Preference of weed control methods

Narayanan et al (1995) revealed that more than half o f the respondents (53%) had 

medium level of adoption of weedicides in paddy followed by low (25 5%) and high 

(22 5%) levels

Quadhia (1999) revealed that almost all the paddy farmers had faced the problem of 

weeds and they used mechanical and cultural control measures such as hoeing 

ploughing and hand weeding However no respondent was found to adopt chemical 

control measures for the control of weeds in the nee fields

Sarkar et al (2007) stated that in today s situation the farmers mostly prefer 

chemical weed management as it did not involve the cost of labour and moreover 

they need not wait for labourers to be available
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Solomon and Okolo (2008) reported that majonty (76 2%)of the oil palm farmers 

suggested that proven organic farming technologies had to be developed taking into 

consideration existing indigenous knowledge in weed control

Singh (2009) observed in his study that by adopting organic cultivation apart from 

mechanical measures mustard oil mixed with saw dust was used in case of nee crop 

as pre emergence control of herbs Post emergence control was done by employing 

manual labour Thus the use of human labour in organic farming had gone up by 20 

30 per cent

2 4 26 Political affiliation

Alexander (1974) reported that political affiliation was not associated with role 

expectation of farmers but associated in the case of labourers He also stated that 

agncultural labourers were able to achieve considerable improvement in their status 

through participation in labour union activities and that the unions operating in the 

area were affiliated with the communist parties

Lukose (1982) found a significant association between political affiliation and 

satisfaction of labour performance

Prasidha (2006) reported that 58 per cent of male respondents were either mere 

sympathizers or an ordinary member of LDF whereas 5 per cent of male respondents 

were either active member or office bearer of the same 24 per cent of the 

respondents were members of UDF and 14 per cent were members of BJP None of 

them were either active members or office bearers of UDF and BJP 26 per cent of 

female respondents were not at all interested in politics 60 per cent were members 

of LDF and 14 per cent were members o f UDF and there were no members m BJP
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2 4 27 Effectiveness of the supply of inputs for eco-friendly nee farming as 

experienced by farmers

Peterson (1997) opined that fanners needed inputs to increase production but timely 

access to these were often a major problem to the majonty of the farming 

community

Saran et al (1998) found that farmers got more than half of their requirement of 

agncultural labour in time They got hardly 10 to 20 per cent of their seeds and 

fertilizers lr time More than 80 per cent of the inputs were not available at all 

Resources like lmgation seeds fertilizer plant protection inputs scientific know 

how maru~ "g r 1 r  J *1 J  labour were available in varying d^g~ n

time but with difficulty

Surendran (2000) reported that the availability of inputs for farming was more in 

quasi -  governmental groups than other groups

Gowda and Gowda (2004) observed that non availability of quality seed matenal 

has been known to reduce the yield at least by 10 20 per cent

Singh (2009) observed that it was a cause of concern of about 6 per cent respondents 

that the organic inputs were not available in time On the reverse side nearly 16 per 

cent stated that the nsk of non availability of such inputs was lesser

RASTA (Rural Agency for Social and Technology Advancement) (2010) reported 

that lack of availability of organic inputs was a problem for many of the farmers 

who liked to move on to organic farming

2 5 Economics of eco friendly rice production

This provides literature under two sub titles benefit cost ratio and social cost 

benefit analysis
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2 5 1 Benefit Cost ratio

Suresh (2000) reported that labour is the costliest single input in nee cultivation and 

contnbutes to about 57 41 % of the total cost of production

According Commission on Agncultural Costs and Pnces (2004) cost of production 

was the highest in Kerala (Rs 5 20/Kg) mainly due to the wages of the labourers 

Even though the total cost of cult vation has increased by 220% from that of 1988 

the sale pnee registered an increase of only 92% thereby indicating a huge gap m 

profit ratio

Alam and Verma (2006) found that the average cost of production of organic 

basmati was Rs 8327/acre and the average yield was 7 68 quintal/acre with an 

average profit of Rs 6265 per acre Profits from organic cultivation were higher in 

both distncts and were especially found profitable m Dehradun distnct

Nandhim et al (2006) observed that the cost and returns of paddy showed that the 

gross income and net income realized per ha o f paddy was Rs 14 228 50 and Rs 1 

385 49 in region I and Rs 19 326 00 and 2100 69 ha in region II which indicated 

that the paddy production m region II was more profitable than in region I and this 

was mainly due to availability o f groundwater and use of higher quantity of manures 

and fertilizers

Sharma et al (2006) observed a higher yield of 32 9 q/ha and better C B rat o of 

1 1 54 in practicing Integrated Pest Management

Nehru et al (2007) in their study revealed that by spending Rs 19 600 for 

cultivating nee in one hectare an average yield of 7 5 tones per hectare was 

obtained The return from the gram alone was Rs 51 000/hectare @ Rs 

6800/tonne By adding the return from straw the gross retum/ha amounted to Rs 

54 000 which resulted in a net return o f Rs 34 400 per hectare
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Channabasavanna and Biradar (2007) reported a higher Sustainable Value Index 

(SVI) and profit/day for Rice Fish Poultry integrated farming system than 

conventional nee nee system

2 5 2 Social Cost -  Benefit Analysis (SCBA)

According to Little and Mirrlees (1968) the three aspects of SCBA are

1) To determine the contnbution of the project different policy objectives of 

development such as increase m aggregate consumption income redistnbution a 

subtraction rate of economic growth with social objectives increase in employment 

achievement of self reliance etc

2) Uc^ fa  ̂ and outputs to account for dist rt o md

constraints in the economy and to get the resource value of the inputs and outputs

3) Identification and quantification of not only the direct effects of a project but 

effects external to it falling on the society but not reflected in the resource flow 

statements of the project

Social Cost Benefit Analysis is concerned with the theory and application of 

Criteria for investment decision making m the public sector (Irvin 1978)

Aruna (1980) defined SCBA as a technique of identifying investigating and 

quantifying in a single summary measure the total impact of the cost as well as the 

benefits o f a project as a whole of society so that the economists or its decision 

makers are enabled to select only the socially most remunerative projects for 

implementation In economics there are benefits or costs that are not included in the 

market pnee of goods or services For example the cost of natural resource 

depletion pollution and other environmental and social factors are externalities that 

often are not factored into the market pnee of a product

Pitale (1982) opined that investment decisions considered from society s angle go 

beyond the ordinary dimensions of costs and benefits in monitory terms Example 

transporting a few inputs from one place to another is a transport cost to an



53

individual but the wear and tear of road is of no cost to him It is a cost to the 

society According to him tangible benefits are those which are easily measurable 

in monetary units Intangible benefits are those which cannot be evaluated easily 

and precisely In Social Cost Benefit Analysis (SCBA) an attempt is made to 

quantify the intangibles and social costs and benefits are the costs and benefits 

incurred by society and m his study on SCBA of lift irrigation project in Sangli 

distnct Maharashtra he concluded that the scheme is found to be technically 

feasible economically sound and bankable as the benefit cost ratio worked out to be 

2 24

Puttaswamaiah (1989) lr u s study concluded that benefits der —*s ^

project includes diversification m the cropping pattern increased employment due 

to ungation increased income and increased consumption and asset formulation as a 

result of increased income According to him social benefit of the project is the 

incremental value of output The value of output is a gross concept SCBA aims at 

assessing the utility of a project to society as a whole

Dean et al (1995) m their study on the costs and benefits of agro forestry to farmers 

found out vanous social benefits from establishing trees on farms they are tree can 

provide protection from soil erosion tree provides wood products for the farm and 

trees provide raw matenals for rural industnes that generate employment for rural 

communities and other social benefits like wild life habitats water retention 

capacity or shade and dwelling

Gopikuttan and Kurup (2004) studied on the costs and benefits of paddy land 

conversion and found that landowners had to bear the cost o f conversion while they 

are benefited by high rent/profit The farm workers on the other hand had more costs 

like loss of employment demal of access to open resources dnnking water scarcity 

loss o f grass and medicinal plants while they were reported to have no benefits The 

residents of valleys had to face fall m ground water level dnnking water shortage 

flood loss of access to common resources as the costs they incurred while improved
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road access was the only benefit they had The owners of nee fields close to the 

converted fields had difficulty in getting and draining water pest infestation 

increased use of pesticides and insecticides high cost of cultivation problems due to 

high frequency of flood and water logging while they didn t have any benefits other 

than better access to their fields

Tegtmeier and Duffy (2004) stated that agncultural production affected 

environmental and human health Many consequences were borne mvoluntanly 

rather than chosen because no formal market trading takes place for ecosystem 

function c neai r  a rv a  nDse 1 rpacts or externalities might be qua fled 

indirectly by assigning dollar values through a process called valuation which 

informs agncultural production and policy decisions

Dimensions of Social Cost Benefit Analysis 

2 5 2 1 Dimensions of social cost 

1 Lower yield in the initial years

Balasubramaman (2006) stated that the yield might decline to a half or a third of 

what was obtained in intensive farming

Nair (2007) stated that the switch over to orgamc farming practices could be a 

gradual process so that the suspected sudden yield decrease could be minimized

According to Shivay (2007) m changing over to eco friendly farming an initial crop 

loss generally occurs particularly if  it was rapid Biological controls might have 

been weakened or destroyed by chemicals which might take three or four years to 

build up Organic farmers might be afraid to enter the new market without adequate 

government support

Lukas and Cahn (2008) in their study observed that conversion process itself 

involved high levels o f nsk and uncertainty and in many cases fanners faced the 

problem of temporanly lower yields for a conversion penod of one to three years
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Singh (2009) reported that due to shifting from inorganic to organic farming the 

yield of basmati paddy declined by about 25 per cent (from 12q/acre to 9q/acre) and 

the general observation / perception of the farmers was that initially yield declines 

significantly but later covers up to some extent

2 Non remunerative price

Singh (2009) observed that in case of non basmati nee tulsi and onion the pnee 

remained the same for organic and inorganic produce The increase in farm gate 

pnee was not as sizable as the pnee paid by the consumers Thus benefit denved by 

market middlemen did not percolate to the farmers Therefore organized efforts of 

marketing by the farmers were needed Majonty of the farmer resnondents f54 R4%"i 

perceived no market development for organic produce

3 Higher cost of cultivation

According Nair (2007) attempts should be made for the augmentation of organic 

manures through organic recycling Likewise production of bio fertilizers and bio 

control agents should be programmed in time which would enable to reduce the cost 

of cultivation to a considerable extent

4 Inconvenience in handling organic inputs

Alvasen (2007) reported that manure produced from pigs and poultry was 

experienced by the respondent farmers to have a stronger smell and was harder to 

remove It was also reported that many of the farmers neighbours felt that livestock 

was an inconvenience for them Flies was not considered to be any problem and 

most o f the farmers thought that proper and regular cleaning was the best way to 

control the nuisance of smells and flies

2 5 2 2 Dimensions of social Benefit 

1 Superior quality of rice

In India monitoring studies conducted by AINP on Pesticide Residues revealed that 

more than eighty per cent of the nee grains analyzed all over India were found
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contaminated Dunng the recent years the major contaminants m nee weie 

carbofiiran phorate and endosulfan (AICRP 2003)

Gopal et al (2006) reported that supervised tnals showed the presence of residues in 

all the fractions of paddy namely nee grams bran and straw at harvest following the 

application of 10 per cent HCH dust @ 2 5 kg ai ha Multi location tnals earned 

out using carbofiiran on nee as recommended by the Directorate of Rice Research 

for the control of insect pests and also by AICRP on nematodes showed residues of 

carbofiiran and its metabolites on nee grains bran straw and husk If the residues 

are found above MRL it leads to blemish on prestige of the country besides causing 

economic lo

Akhtar et al (2008) reported that organically produced crops were free from any 

toxic chemical residues so that it had higher demand as compared to chemically 

produced crop He also stated that organically grown crop provided healthier and 

nutntionally supenor food for man and animal than those grown with commercial 

fertilizers

According to Pandey et al (2008) the continuous supply of organic matenal feeds a 

huge number of soil organisms and provides an ideal environment for them As a 

result the soil becomes soft capable of nutrient uptake and maintains large quantities 

of nutrients and water

Smgh (2009) observed that 84 per cent of the farmer respondents perceived an 

improvement in the quality of organic produce from that of inorganic

Rao et al (2010) reported that farmyard manure + panchagavya improved the 

protein starch lysine and tryptophan content than farmyard manure treated maize 

alone
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2 Improvement m soil quality

According to Patnaik et al (1986) diazinon cytrolane carbofiiran carbaryl + 

lindane qumalphos and dursban when applied the bactenal population underwent a 

significant fall

Tejada and Magallona (1985) reported that analysis of soil from a high pesticide 

user farm showed residue levels higher than those in the nee plant At 0 day after 

application 0 25 mg/kg of chlorpynfos residue was detected m the soil while only 

0 09 mg/kg was detected on nee leaves Rainfall may have washed out chlorpynfos 

residues from the leaves and deposited them on the soil Soil retains pesticide 

residues longer than ary nee field ecosystem component ——-a - 1 

adsorption and bound residue formation thus making the soil the ultimate sink of 

pesticide deposition

Akhtar et al (2008) stated that organically grown nee was more resistant to disease 

and insect and it also reduced pollution He also stated that organic manures 

improve soil physical properties like granulation tilth aeration improved water 

holding capacity etc It was also found to promote favourable chemical reaction

3 Improvement m water quality

Pingali (1995) reported that In Philippines endosulfan was the most commonly 

found pesticide in ground water samples followed by butachlor methyl parathion 
and carbofuran

Reddy et al (1997) revealed the presence of HCH DDT and other organochlonne 

pesticides to the tune of 4 19 ppb in water bodies

According to Vu et al (2006) monitoring of pesticide residues in river systems in 

Japan indicated the presence of a number of herbicides commonly used in paddy 

fields
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4 Increased water availability

Popular Expert Committee (1998) reported that paddy fields acted as water reservoir 

and it was observed in the research station of Kerala Agncultural University that 

85% of water in the paddy fields was percolating to the ground They also stated 

that since paddy area declined without preserving and percolating water flood in 

monsoon and droughts m summer were occumng m the state frequently which were 

the results o f ecological imbalance

Nehru et al (2007) reported that through sustainable nee farming the ground water 

has been recharged and this ensured adequate water for the requ rement of the 

inhabitants

Akhtar et al (2008) stated that good management o f field residues could increase 

efficiency of ungation and control o f erosion

5 Enrichment of biodiversity

Oi (1990) reported that the insecticides produced 3 2 to 7 4 per cent spider mortality

Chen (1992) reported that the synthetic pyrethroids produced > 90 per cent mortality 

of ants spiders beetles and Telenomus sp

Nair (2002) stated that there were 106 nee vaneties grown in Pozhuthana 

gramapanchayat However now almost 71 o f these have disappeared including 

Karuthan a vanety that can be grown on plain land

Bhanu et al (2006) revealed that butachlor might reduce bactenal P  fluorescens 

multiplication to low level but reduce the survival to a great extent Increasing 

concentrations of all the herbicides from 0 5x to 2x severely reduced the colony 

forming umt (c f  u) counts o f bio agent



Nalmakuman et al (2007) found that in the insecticide treated plots the pests vvere 

comparatively lower up to sixth week after transplant ng (WAT) and dunng the 

seventh WAT a shooting up of the pest population was observed which necessitated 

a second spraying Immediate suppression of pests and natural enemies was noticed 

dunng eighth WAT In the untreated plots even though the population fluctuations 

were noticed the flare up of the pests did not occur and equihbnum was maintained 

between the pests and natural enemy population

Vijayalakshmi et al (2007) stated that green revolution that emphasized on the use 

of high yielding vaneties had resulted in the narrowing down of genetic base This 

genetic " « m r  ~ d saster by making the crop vulnerable to p“-st and

disease attacks

Kumar et al (2008) found that maximum population of natural enemies was 

observed in natural biological control plot (NBCP) as compared to need based 

application of pesticides and scheduled based application of insecticides plot

6 Enhancement of aesthetic value

Akhtar et al (2008) stated that by practicing organic farming there is an 

enhancement of the environment in such a way that biodiversity flourishes and it is 

enjoyable for people both working withm the system and viewing it from outside

7 Life style changes towards sustainable development

Sarkar (1985) opined that level o f living took into account the composite goods and 

services actually consumed by the family which might or might not be identical 

with what they regarded as necessary or desirable

Padel (2001) observed that average farm size was found to be smaller in most 

countnes than for conventional farms which might reflect the high proportion of 

lifestyle and self sufficiency onented farmers in the organic group Aspects of 

lifestyle were also reflected in the more personal motivations to convert to organic

d9
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farming and majonty of organic farmers had placed less emphasis on profit 

maximization

8 Self development

Collins and Guetzkow (1964) found that group member s satisfaction was affected 

by member s role in the group its prestige direct rewards and benefits received

Rajendran (2002) reported that strong local resource endowment sustained 

commitment and ideology had influenced the organic farmers to go in for raising 

nee under organic system in combination with traditional expertise

Lukas and Cahn (2UU8) ooserved that the organic farmers m the case study 

perceived that the conversion from conventional to organic agnculture had improved 

their livelihoods in a range of ways They pointed out that over the long term the 

conversion had improved their net farm incomes reduced the nsk of pest cide 

poisonmgs lead to more self sufficiency improved food safety and reduced 

vulnerability and improved the access to networks supporting knowledge exchange 

and political participation He also found that organic agnculture resulted in better 

maintenance of cultural assets

Somasundaram and Amanullah (2008) stated that validating farmer s expenments 

creates an environment o f respect for local people and village level extension 

workers thus leading to their increased participation and empowerment

Singh (2009) reported that the organic farmers o f nee were much improved in 

organizing as a group marketing avenues training shanng knowledge etc It has 

increased their capacity building and brought out attitudinal changes in them

9 Augmenting Public health

According to Morgan (1977) eczema and nail destruction were common symptoms 

of chronic pesticide exposure He also reported that bronchial asthma was the most 

common abnormality attnbuted to long term pesticide exposure
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Bala (2003) found that majonty of the respondents reported that headache (98%) 

chest pain (80%) coughing (90%) dizziness (66%) suffocation (58%) and nausea 

as perceived ill effect of pesticides on physiological health of human beings

Wang et al (2006) reported that in 1990s with the changes of rural economy 

structure m China the use of straw and organic manure m building up soil fertility 

and crop production decreased and the use of chemical fertilizers increased Large 

amounts of crop straw accounting for 45 60% of the total annual straw resources 

were burned m fields resulting in senous deterioration of air quality which 

adversely affected human respiratory health and traffic safety

Devi (2007) stated that reducing the doze of pesticides significantly reduced the 

health costs of workers exposed to pesticide use A 25 per cent reduction m the dose 

of all pesticide doses would result in a 24 per cent reduction in these welfare costs 

She revealed that every three out of four respondents experienced at least one 

episode of severe health damage after the spray Skin problems itching eye 

irritation and vision problems were the immediate health effects The frequencies of 

symptoms like nausea giddiness breathing problems dehydration vomiting 

cramps convulsions and diarrhea were comparatively less

Singh (2009) reported that there was a positive impact on the human and animal 

health by way of adopting organic farming in nee wheat system

1 0  Increased labour utilization

OECD (2000) reported that organic farming was more labour demanding than 

conventional agnculture

Rajendran (2002) reported that employment generation was found more under 

organic nee cultivation as weeding was exclusively done with manual labour 

Human labour also did some operations like catching rats dunng pollination and 

gram formation stages and a substantial amount of human labour was used for
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weeding operation m the direct sown nee plots as compared with transplanted fields 

Moreover each and every operation and supervision was done with utmost care

Pillai (2004) opined that nee cultivation could be sustained only by attracting 

younger generations to the farms by introducing appropnate mechanical practices 

that would reduce drudgery improve timeliness of operations and provide attractive 

wages to farm workers

Kallas et al (2009) observed that the aspect of generating employment was an 

important factor for conversion and highlights the social role of the vineyard organic 

agnculture in Catalo a.

Singh (2009) stated that landless labour was also believed to reap the benefit from 

increased employment and wage rates as most of the operations of organic farming 

were manual and labour intensive

2 6 Perceived attributes of practices

Padel and Lampkin (1994) observed that there were so many cases where organic 

farmers achieved a better financial return after the conversion penod

Van clay and Lawrence (1994) argued that for farmers the non adoption of practices 

might be a very rational choice because of the charactensties of the innovations 

such as the complexity and need for a whole system change economic 

disadvantages higher nsk conflicting information indivisibility and reduced 

flexibility m management decisions and incompatibility with other aspects of the 

farming system

According to Padel (2001) organic farming was a complex system and the 

conversion to organic management affected the whole farming system not only 

single enterpnses
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Singh (2009) observed scarcity of labour in peak penods due to increased labour 

employment and thus wage rate As perceived by the respondents the income of 

landless labour was reported to be increased by 27%

2 7 Constraints perceived by the stakeholders m planning and implementation 
of development projects addressing environmental concerns

Chizan et al (2000) showed that major bamers hampenng adoption of sustainable 

agncultural practice included little financial returns for farmers low farmers 

knowledge with respect to sustainable agnculture low levels of farmers education 

government rules and regulations problems with soil erosion lack of water and low 

extension workers knowledge with respect to sustainable agnculture

Sumathi and Alagesan (2000) found out that less than 50 00 per cent of the 

respondents expressed the lack of adequate knowledge on predators and parasites 

and high cost of labour as the major problems Lack of knowledge on NPV usage 

high cost of pesticides and lack of knowledge on ETL of the different pests were 

reported by the respondents as the major problems in the level of adoption of IPM 

practices

De Buck et al (2001) found that farmer s perception of production nsks was the 

major bamer m adopting sustainable practices In addition they revealed that 

market situations political situations and personal conditions were farmer s reasons 

for changing or not changing to more sustainable practices in arable farming

Ponnusamy and Ravi (2002) revealed that very low pnee for the produce (62 50%) 

dominance of local merchants (56 67%) malpractice in weighing (45 83%) and 

inadequate storage facilities (40 00%) were the major problems encountered by 

paddy fanner s m marketing
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Nandini et al (2003) revealed that more than half (55 00%) of the IRDT 

beneficiaries reported high initial cost to be the major constraints in the adoption of 

soil and water conservation practices 57 50 per cent of the respondents revealed 

lack of adequate subsidy 45 per cent considered lack of adequate knowledge about 

soil and water conservation practices

Kumaran (2003) revealed that majonty of the farmers (51 67%) had rated the 

effectiveness of extension services as medium level About one third of farmers 

(34 17%) rated it to had low level of effectiveness Only 14 16 per cent expressed 

extension services were igi y ci ~ ivc

Manohan (2004) reported that sixty five per cent of the respondents expressed that 

they did not have sufficient quantities of farm yard manure and promoting compost 

pits vermi compost green manunng and green leaf manunng could be tackled only 

through trainings and demonstrations

Muthuraman and Sain (2006) found that the important constraints faced by the 

sample farmers in the adoption of IPM technology were the market factors 

innumerable components of nee IPM influence of para extension lack of 

knowledge on natural enemies and economic threshold level of major insect pests 

and diseases non availability of bio pesticides and pheromone traps absence of 

community action and poor extension facilities to populanze IPM

Ponnusamy (2007) reported heavy investment in the initial stage lack of marketing 

for the produces from different enterprises labour unavailability and its high cost 

cind lack of infrastructure in addition to scattered land holdings of farme s as the 

major constraints in adoption of Integrated Farming System He also observed
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marketing problems input related problems natural calamities lack of government 

support labour pest and disease occurrence lack of infrastructure facilities 

financial difficulties non reclamation of water bodies as the major constraints in a 

crop production system m the order of their importance

Ahmadvand (2008) revealed that little financial return to farmers low extension 

workers knowledge low farmers knowledge with respect to sustainable agnculture 

and low levels of farmers education were the major bamers m adoption of 

sustainable agnculture
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3 Methodology

This chapter elucidates the research methods and techniques followed in this 

study The details have been dealt with under the following headings

3 1 Research design

3 2 Locale of the study

3 3 Selection of respondents

3 4 Factors defining environmental concerns m nee farming

3 5 Nature of environmental concerns m the development projects of nee

farming

3 6 Vanables and their measurements

3 6 1 Operationalization and measurement of the dependent vanables

3 6 2 Selection operationalization and measurement of the independent vanables

profile charactenstics of stakeholders

3 7 Other relevant information related to the study

3 8 Economics of eco friendly nee production

3 8 1 Benefit cost ratio

3 8 2 Social Cost Benefit Analysis (SCBA)

3 9 Perception of farmers on attnbutes of eco friendly practices m nee farming

j  10 Constraints perceived by the stakeholders in the plannmg and

implementation of development projects in nee farming

3 11 Instruments and techniques employed m data collection

3 12 Statistical tools used m the study
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3 1  Research design

According to Kerlinger (2004) research design is the plan structure and 

strategy ot investigation conceived so as to obtain answers to the research questions 

and to control vanance

A research design is a fundamental plan for gathenng the empmcal data 

necessary to corroborate or refute the basic conceptual framework models or 

theones being investigated (Hoffer and Bygrave 1992) After careful analysis of 

the available literature and keeping in view the objectives of the study more of 

qualitative and behavioural attnbutes were selected for the study Case study and 

focus group interview methods were employed to gather in depth and precise 

information on eco friendly nee farming

A direct survey approach was adopted for recording the pnmary data from the 

respondents at the field level based on ex post facto des gn Accord ng to Singh 

(2006) an ex post facto research is one in which the investigators attempt to trace an 

effect that has already occurred to its probable causes

3 2 Locale of the study

3 2 1 Selection of district

Palakkad distnct has been purposively selected for the study as the distnct accounts 

for about one third of the total area under nee cultivation of Kerala state The 

estimated cultivated area o f nee in Palakkad and Kerala dunng 2004 05 was 111029 

ha and 289974 ha respectively Palakkad distnct is also the major nee producing 

(260118 tonnes) tract in Kerala state (Government of Kerala 2006b) The distnct 

has all the agro socio economic conditions needed for paddy cultivation
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3 2 2 Selection of area / study units 
3 2 2 1 Selection of Blocks

There are 13 block panchayats in Palakkad distnct Of these four

predominantly nee growing blocks viz Kollengode Kuzhalmannam Chittur and

Alathur were purposively selected with net nee area o f20339 4 19367 15282 8 and 

14842 hectares respectively

3 2 2 2 Selection of Grama Panchayats and Padashekaram

3 2 2 2 1 Kollengode Block

Out of the five grama panchayats (Muthalamada Kollengode Vadavannur 

Pudunagaram and Koduvayur) Kollengode grama panchayat having the highest 

area and production of nee was selected purposively for the study Kollengode 

krishi bhavan has twenty padashekarams actively functioning under it From this 

list Thekhnchira padashekaram with 194 members and 162 132 ha of nee field was 

randomly selected for the study It is one of the largest padashekarams with highest 

number of members in Kerala state

3 2 2 2 2 Kuzhalmannam Block

Of the seven grama panchayats (Kuzhalmannam Kannadi Kuthannur 

Thenkun ssi Mathur Kottayi and Perungottukunssi) Kuzhalmannam having the 

highest area and production of nee was purposively selected for the study Under 

Kuzhalmannam krishi bhavan there are forty six padashekarams from which 

Nelhancaud padashekaram with 42 members and 27 67 ha of nee field was 

randomly selected for the study purpose

3 2 2 2 3 Chittur Block

Nalleppilly panchayat was purposively selected from the six grama 

panchayats (Vadakarappathy Kozhinjampara Eruthempathy Nallepilly Perumatty



69

and Pattanchery) of Chittur block for the study having the highest area and 

production of nee Under Nalleppilly krishi bhavan there are twenty nine 

padashekarams functioning actively From this list Manchu a padashekaram with 

65 members was randomly selected for the study purpose

3 2 2 2 4  Alathur Block

Of the nine grama panchayats (Tharur Kavassery Enmayur Alathur 

Vadakkan chery Vandazhi Kizhakkanchery Kannambra and Puthukode) Enmayur 

grama panchayat was selected purposively for the study having the highest area and 

production of nee Under Enmayur krishi bhavan there are twenty seven 

padashekarams of which Kolapadam padashekaram with 72 farmers and 99 67 ha 

of land was randomly selected for the study

3 2 3 Description of the study area

Knowledge about the study area would help gam better understanding of the 

conditions in which farming was being earned out in that region Palakkad is the 

land of palmyrahs and paddy fields It is often called as the Gate way of Kerala 

The Sahya ranges bordenng the region and the 32 km long gap (Palakkad Gap) in 

the mountains assert a dominant influence on the climate of the region

Geographic location

Palakkad distnct is situated in the central region of Kerala The distnct is 

bounded on the north by Malappuram distnct in the east by Coimbatore distnct of 

Tamilnadu in the south by Tnchur distnct and in the west by Tnchur and 

Malappuram distncts The distnct lies between 10°21 and 11°14 North latitude 

and 76°02 and 76°54 East longitude The total geographical area of Palakkad 

distnct is 4480 sq kms representing 11 53 per cent of the state s geographical area 

Palakkad has a culture which is a blend of Malabar and Tamil Nadu due to its 

proximity to these regions



/u

Topography

Topographically the distnct can be divided into two regions the low land 

and the high land formed by the hilly portion The soil is latente in the hill and mid 

regions Mid land is thick with coconut arecanut cashew pepper rubber and paddy 

cultivation

Rivers

The most important nver in the distnct is the Bharathapuzha The tnbutanes 

of Bharathapuzha are Malampuzha Walayar Mangalam Meenkara Ayalu e 

Pothundy and Kanjirapuzha There are also two tnbutanes of the Cauvery in 

Attappady hill range viz Bhavam and Siruvam The other important nvers flowing 

through the distnct are Korapuzha Kunthipuzha and Nellipuzha

Climate

The distnct has a humid climate with a very hot season extending from 

March to June m the western part of the distnct whereas it is less humid in the 

eastern sector About 75% of the annual ram is received dunng the southwest 

monsoon penod The temperature of the distnct ranges from 20° C to 45° C

Administration

For the purpose of administration the distnct is divided into two revenue 

divisions Ottappalam and Palakkad and five taluks viz Alathur Chittur Palakkad 

Ottappalam and Mannarkkad There are five taluks 163 villages four municipal 

towns and 91 grama panchayats m the distnct The distnct is divided into 13 

Community Development Blocks for the effective implementation of vanous 

developmental activities
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Land and soil

The total geographical area of Palakkad distnct is 4480 sq kms Of this the 

area under forest is 1363 sq kms Palakkad Chittur and Alathur taluks are more or 

less plain except for Nelliampathy area of Chittur taluk But Ottappalam and 

Mannarkkad taluks are undulating The distnct falls in the midland region except 

Attappady block which is an Integrated Tnbal Development Block and lies in the 

high land region

There are three types of soil (1) latente soil seen in Ottappalam Alathur 

Chittur and Palakkad taluks (2) virgin forest soil of Mannarkkad taluk and (3) black 

soil in Chittur and Attappady valley which is used for the cultivation of cotton

Area under crops

Palakkad distnct is called the Granary of Kerala The net cultivated area 

of the distnct is 198474 hectares i e 44 per cent of the total geographical area 

Major portion of the cultivable area is used for raising food crops The total paddy 

cropped area comes to 111029 hectares (total of three seasons) Palakkad is the only 

distnct in the state where cotton and groundnut are cultivated Area under fbre 

cotton cultivation is 1472 ha and groundnut is 1346 ha

Coconut and other oil seeds occupy a prominent position among the crops 

covenng 57991 hectares and is one of the major sources of income to the cultivators 

The climate in the distnct is suitable for the cultivation of horticultural crops such as 

mango jack fruit and papaya and the area under cultivation of fruits is 41105 

hectares Plantation crops such as rubber tea and coffee are planted m a big way n 

midland and highland regions The area under plantation crops is 35475 hectares in 

which rubber occupies more than 70 per cent The basic details of the study area are 

presented below



Kollengode block

Kollengode block covers a geographical area of 172 29km2 Tamil Nadu 

surrounds the block in the east Nemmara and Alathur blocks in the west Chittur 

and Palakkad blocks in the North and Nemmara block in the south The block has a 

population of 1 23 908 and literacy rate of 77 22 per cent Paddy coconut mango 

vegetables ginger banana and groundnut are the major crops cultivated in this 

block The irrigation projects supplying water in this block are Chittur over 

Walayar Malampuzha and Gayathnpuzha Of these Gayathnpuzha provides 

irrigation water to the study area

Kuzhalmannam block

The block covers a geographical area of 192 12 km2 It is surrounded by 

Yakkara over in the north Kodumbu and Koduvayur panchayats in the east Tarur 

Tiruvilluamala panchayats in the west and Enmayur panchayat in the south The 

block has a population of 1 56 657 Kuzhalmannam is one of the severely drought 

affected areas of Palakkad distnct Paddy coconut banana tapioca sweet potato 

and vegetables are the major crops cultivated in this block The lmgation projects 

supplying water to this block are Malampuzha Chittur and Valayar Of these 

projects Malampuzha dam provides water to the study area Kuzhalmannam

Chittur block

Chittur block which covers a geographical area of 261 24 km2 is surrounded 

by Tamil Nadu in the east Kollengode block in the south and Malampuzha block in 

the north and west The block has a population of 181549 and a climate and culture 

that is very much similar to Tamil Nadu It has recently been declared water scarce 

even though it had ample rainfall in the past Paddy is the major crop cultivated m 

this agnculturally predominant block of Palakkad distnct Coconut banana 

sugarcane groundnut cotton tapioca and vegetables are also cultivated here Chittur
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block gets irrigation water from Chittur nver which is also the major source of 

irrigation in the study area Nalleppilly The block has a I terary rate of 68 5%

Alathur block

Alathur block is situated in the south central part of the distnct the block 

covers a geographical area of 371 25 sq kms It is surrounded by Nemmara block in 

the east Thnssur distnct m the west and south and Kuzhalmannam block in the 

north The block has a population of 253385 according to 2001 census This block 

is blessed with latente and clayey soil best suited for nee cultivation Rubber 

arecanut coconut pepper tapioca and ginger are the ma n crops cultivated here 

Gayathnpuzha and Mangalampuzha nvers are the main source of irrigation 

Through Mangalam Malampuzha Pothundi Mangalam Pothundi and 

Malampuzha projects lmgation water is made available to the block The block has 

a literacy rate of 73 32%

3 3 Selection of respondents

The sampling units for the study were farmers agncultural labourers 

extension functionanes and people s representatives / social activists The list of 

farmers from the above selected padashekarams was obtained from the respective 

krishi bhavans and ten beneficiary farmers were randomly selected from each 

padashekaram Likewise ten each of agncultural labourers and people s 

representatives or social activists in the same padasheka am were selected randomly 

for the study Thus there were 40 beneficiary farmers 40 agncultural labourers and 

40 people s representatives or social activists from the study area In addition to 

those included in the selected projects or padashekarams extension functionanes 

from other regions of the distnct were also randomly selected so as to make a 

sample size of 40 Of this sample 20 were Agncultural Officers and 20 were 

Agncultural Assistants Thus the total number of respondents belonging to the 

above four categones were 160



Fig 2 Selection of area and respondents
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3 4 Factors defining environmental concerns

Vanous factors defining environmental concerns were categonzed under four 

major dimensions identified after review of pertinent literature and discussion with 

experts from the fields concerned The four dimensions thus identified were

a Land and soil management

b Water Management

c Biodiversity conservation and

d Plant protection

An exhaustive list o f practices reflecting environmental concerns under each 

dimension were then identified after the review of relevant literature and d scussion 

with experts from the concerned fields Focus group discussion with a group of 

farmers and extension functionanes of Palakkad distnct who do not constitute the 

sample of respondents helped in identifying those practices that are relevant and 

possible to be adopted under Palakkad condition The final list included forty eco 

friendly practices that could have been adopted to address vanous environmental 

concerns m the plannmg and implementation of development projects on nee 

farming The list was employed as a standard m order to assess the nature and 

extent of environmental concerns of the nee farmers in Palakkad distnct

3 5 Nature of environmental concerns in the development projects on rice 
farming

After discussion with experts from the Kerala Agncultural University 

extension personnel from Palakkad distnct focus group discussion with non 

respondent fanners of the distnct and review of relevant literature 40 eco friendly 

practices were identified and categonzed under four dimensions viz land and soil 

management water management biodiversity conservation and plant protect on 

reflecting environmental concerns of nee growers of Palakkad distnct Nature of 

environmental concerns of nee growers refers to the nature of technologies included
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or adopted in the plannmg and implementation stages of development projects on 

nee farming which reflect their environmental concerns The eco friendly practices 

coming under four dimensions that were considered m the plannmg and 

implementation stages of the development projects in nee were identified after 

extensive review of literature discussion with scientists extension personnel and 

progressive fanners The percentage adoption of each eco friendly practice 

identified was also worked out to study the nature of environmental concerns 

reflected m adoption of technologies

3 6  Variables and their measurements

cpe ce n /arao  es were identified for at tfk- tour categones of 

respondents viz farmers agncultural labourers extension personnel and people s 

representatives or social activists Some of the independent vanables selected were 

common to all the four categones of respondents Discussion with social scient sts 

and perusal of past literature helped identify 13 common independent vanables and 

two common dependent vanables that could be used in the study Vanables 

identified for each of the categones and their measurement procedures are explained 

below

3 61 Dependent variables

1 Environmental concerns

2 Environmental awareness

3 Extent o f environmental concerns as reflected in inclusion / adoption of 

technologies in the plannmg and implementation stages of development projects on 

nee farming (Only for farmers)

3 6 1 1  Environmental concerns

Environmental concerns has been operationally defined as the apprehension 

on the consequences of detenoration of soil water and other natural resources due to 

use of pesticides inefficient use of fertilizers improper water management practices
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loss of bio diversity due to cultivation of new high yielding vaneties conversion of 

paddy lands etc and the willingness for deliberate intervention in order to ensure 

environmental and economic sustainability

Development of a scale to measure environmental concerns in rice farming 

Item generation

The relevant items covering the universe of content m the measurement of 

environmental concerns were collected by reviewing literature and discussion with 

experts in the concerned field A total of 77 items were generated under the five 

dimensions identified namely socio economic land and soil management water 

manage™ biodiversity conservation and p p o  ̂ i l i  d

rating method (Smgh 2006) was followed in the study for scale construction

Preliminary screening of the items by relevancy rating

The relevancy of the items generated was established by sending these items 

to 70 judges with appropriate instructions (Appendix I) The judges comprised of 

experts in the field such as the scientists of relevant discipline of Kerala Agncultural 

University Tamil Nadu Agncultural University and University of Agncultuial 

Sciences Bangalore

The experts were to rate the degree of relevancy of each item in measunng 

the environmental concerns of the stakeholders on a five point continuum as Most 

relevant Relevant Undecided Less relevant and Not relevant with scores 5 

4 3 2 and 1 respectively Out of the 70 judges 60 responded within a penod of one 

month The scores for each of the items were summated over all the respondents 

and a relevancy index was worked out using the formula

Relevancy index Total score obtained on each item X 100 
Maximum possible score

Those items which secured a relevancy index of 80 and above were 

selected thereby retaining 34 items
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Item analysis

Item analysis is a set of procedures that are applied to know the indices for 

truthfulness (or validity) of the items in a scale (Singh 2006) The most important 

aspect m item analysis is the determination of the Index of Discnmmation of the 

items The indices used for the selection of items in the study were

a) Index of Discnmmation ( t test) suggested by Edwards (1957)

b) Item score total score correlation (Pearson s r ) suggested by Anastasi (1961)

and Guilford (1971)

The 34 items selected based on relevancy rating by the judges were 

administered to 25 non sample respondents and the responses were obtained on a 

three point continuum ( Agree Undecided and Disagree with scores of 2 1 and 

0 respectively)

For carrying out item analysis two types of scores were used These were 

the item score refemng to the score of an individual on a particular item and the 

total score refemng to the summation of the item scores of an individual These 

scores were used to arrive at the discnmmation index and the item score total score 

correlation

Index of Discrimination

The index of discnmmation is the extent to which the success or failure on 

an item indicates the possession or otherwise of the trait being measured (Marshall 

and Hales 1972) It indicates the power of an item to discnminate the low category 

from the high category of the respondents

Following the suggestion of Edwards (1957) 25 per cent of the subjects with 

the highest total score and 25 per cent of the subjects with the lowest total score 

were selected The cntical ratio (t value) of each item was calculated using the 

formula
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i h -

J n ( n - 1)

Where

Xh Mean of the score o f an item for the high group

XL Mean of the score of an item for the low group

n -  Number of subjects in a group

The statements with high t values greater than 2 228 were selected

Item score-total score correlation

The correlation between the individual item score and total score is used as a 

measure of the discriminatory power of the item It shows how well the item is 

measunng the function which the test itself is measunng This exhibits the extent to 

which a particular item discnminates among the examinees who differ sharply in the 

function being measured by the test as a whole (Singh 2006) Using the Pearson s 

Product Moment method correlation was worked out between each of the item 

scores and the total scores of the respondents

Selection of items for the final scale

The results of the item analysis of the 34 items performed based on the 

discnmmatron index and item score total score correlation are presented in 

Appendix II It could be observed that 18 items had discnmmation index values 

above 2 228 and 20 items had significant item score total score correlation ( r 

value above 0 4) Considenng these two factors 16 items which had high t values 

and significant item score total score correlation were chosen for the final scale



Standardization of the scale

The scale developed was standardized by verifying its reliability and validity 

as descnbed below

Reliability of the scale

The reliability o f a scale refers to the consistency of the scores obtained by 

the same individuals on different occasions or with different sets of equivalent 

forms Statistically reliability is also defined as the self correlation of the test 

(Singh 2006) Split half reliability (Anastasi 1961) was used in the present study 

using odd even method

The scale was administered to 30 respondents belonging to a non sample 

group and their responses were collected The scores obtained for all the odd terns 

and all the even items were pooled The two sets of scores thus obtained were 

correlated using pearson s product moment correlation The correlation co 

efficient (r 0 632) for the half test was obtained The reliability of the full test was 

obtained using the formula

Reliability o f the full test 2 x Reliability of the h  test
1 + Reliability of the lh  test

The reliability o f the full test was found to be 0 774 which indicates the 

appreciable reliability o f the scale

Validity of the scale

A scale is said to be valid when it actually measures what it tends to 

measure (Goode and Hatt 1952) This refers to the degree to which it approaches 

infallibility in measunng what it purports to measure Validity is the agreement 

between the test score or measure and the quantity it is believed to measure (Kaplan 

and Saccuzzo 2001)

Determination of content validity essentially involves the systematic 

examination of the test content to determine whether it covers a representative



sample of the behavior domain being measured (Anastasi 1961) Care was taken to 

include items covering the universe of content with respect to the different 

dimensions of environmental concerns in nee farming in the scale thereby 

satisfying the content validity cntenon

The scale developed to measure the environmental concerns in nee farming 

is not specific for use with any particular category of respondents The scale s not 

location specific and can be used m any geographical area with slight modification

3 6 1 2  Environmental awareness

Awareness on environment is operationally defined as the extent to which 

the farmers were aware on different environmental issues and the need for 

sustainable management o f resources The scale developed by Arunachalam and 

Seetharaman (2004) with some modification was used for this study

The respondents who were aware of an environmental issue were given a 

score of one and those who were not aware were given a score of zero Awareness 

index was developed by using the total score of an individual respondent

Awareness Index Total awareness score obtained by a respondent X 100

Maximum possible score

The respondents were then categonzed into groups with low medium and 

high awareness levels based on frequencies in selected categones

3 6 13  Extent of environmental concerns m the development projects of rice 
farming

After review of relevant literature discussion with experts from Kerala 

Agncultural University extension personnel from Palakkad distnct and focus group 

discussion with non respondent farmers of the distnct 40 technologies were 

identified and categonzed under four dimensions viz land and soil management 

water management biodiversity and plant protection reflecting environmental 

concerns of the nee growers Extent of environmental concerns m the plannmg and

80
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implementation of development projects of nee farming refers to the extent of 

environmental concerns either included dunng the planning stage or adopted dunng 

the implementation stage of the local level development projects on nee farming 

Each of the technology identified thus was given a score of 1 Thus a respondent 

adopting all the technologies would have a score of 40 The respondents were asked 

to identify the technologies that were included in the planning stage of the project 

which involved the padashekarasamithi for each of which a score of one was given 

Likewise technologies that were possible to be adopted m their respective fields and 

those which were adopted in the first crop season were also given a score of one 

Environmental concern index was worked out for every respondent for planning 

rgr'T i an a ont s [gQ  (] ] separately using the J a

[ECI (P)] Number of eco friendly practices included in the planning stage X 100 

Total number of eco friendly practices that could be adopted m the field

[ECI (])] -  Number of eco friendly practices adopted m the field X 100

Total number of eco friendly practices that could be adopted in the field

The indices for planning stage would be invariably different from that of the 

implementation stage as the former was done on a padashekaram basis whereas the 

later was earned out at an individual level The indices of environmental concerns as 

reflected in inclusion / adoption of practices in the planning and implementation 

stages of nee farming projects were worked out for each of the four dimensions 

identified to compare different stages The respondents were classified into low 

medium and high classes based on their individual index values obtained for the 

planning and implementation stages of the four dimensions The frequencies and 

percentage of respondents coming under each class was also worked out

3 6 2 Selection operationalisation and measurement of independent variables

Vanables are defined as those attributes of objects or events that can be 

measured In other words they are the charactenstics or conditions that are 

manipulated controlled or observed by the researcher In view of the objectives of



the study review of relevant literature discussion with experts and observations 

made by the researcher eight vanables were selected which were common for all 

the stakeholders and eight independent vanables other than the common vanables 

were selected for the farmer category Likewise five four and three vanables each 

were selected for extension personnel agncultural labourers and people s 

representatives/social activists respectively A comprehensive list of vanables 

selected for each category is presented below

(I) Profile characteristics common for all the stakeholders

1 Age

2 Expenence in dealing with eco fhendly ~ve cu a aticr

3 Participation in training programmes on eco fhendly cultivation

4 Participation in activities related to environmental conservation

5 Attitude towards group management in nee farming

6 Perception on the importance of mitigating environmental 
degradation

7 Indigenous wisdom onentation

8 Sense of empowerment

(II) Profile Characteristics for farmers (other than common characteristics)

1 Educational status

2 Occupational status

3 Livestock possession

4 Risk onentation

5 Export onentation

6 Attitude towards extension interventions in populanzing eco friendly 
nee cultivation

7 Political onentation

8 Knowledge on eco friendly practices m nee cultivation

5Z



(in) Profile characteristics of agricultural labourers

1 Educational status

2 Knowledge on eco friendly practices in nee cultivation

3 Participation in decision making with farmers

4 Political onentation

(iv) Profile characteristics of extension personnel

1 Decision making ability with regard to eco fhendly nee cultivation

2 Leadership

3 Communication effectiveness

4 Development functioning

5 Participation in decision making with farmers

(v) Profile characteristics of people s representatives/social activists

1 Educational status

2 Leadership

3 Political onentation

(vi)Other relevant information related to the study

Other related aspects which could not be considered as vanables but highly 

relevant to the study were also collected and categonzed The information collected 

were on

1 Extent of influence exerted by vanous 
environmental concerns

agencies in developing

2 Preference of manures and fertilizers

3 Preference of insect pests control methods

4 Preference of disease control methods

5 Preference of weed control methods

6 Political affiliation

7 Effectiveness of the supply of inputs for eco 
(for farmers)

friendly nee farming



3 6 2 1 Profile characteristics common for all the stake holders 

3 6 2 1  1 Age

It was defined as the number of calendar years completed by the respondents 

at the time of enquiry The number of completed years was as such cons dered as 

the score of the respondent for this variable

3 6  2 12  Experience m dealing with eco friendly rice cultivation

It referred to the number of completed years of expenence in nee cultivation 

by following eco friendly methods of farming by the respondents

3 6 2 13  Participation in training programmes on eco friendly cultivation

This vanable was operationally defined as the actual number of training days 

(with indication of subject matter place and duration) attended by the respondents 

on eco friendly cultivation The scoring procedure followed by Hamf (2005) with 

modification was adopted Each day of training attended was given a score of one 

and the total duration of trainings attended was thus worked out for each respondent

3 6 2  14  Participation m activities related to environmental conservation

This vanable for the purpose of the study was defined as the level of 

involvement o f stakeholders in activities with an environmental cause individually 

or as a part o f any social organization concerned with environmental activism The 

sconng procedure elicited the respondent s involvement in terms of time spent 

participation m activities assumed leadership status and mobilizing people by 

assigning scores to different levels as given below

84

Level of involvement Score
Very High 5

High 4
Medium 3

Low 2
Very Low 1
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3 6 2 1 5  Attitude towards group management in nee farming

It referred to the degree of positive or negative feeling of the stakeholders 

towards group management The scale developed by Hussain (1992) was used for 

the study It assesses the degree of affect that the stakeholder may associate with 

group management in nee farming The scale consisted of 20 statements which 

were rated on a five point continuum as given below

Response Strongly
Agree

Agree Undecided Disagree Strongly
Disagree

Score for positive 
statement

5 4 3 2 1

Score for negative 
statement

1 2 3 4 5

The total attitude score for each respondent was calculated by adding up the 

scores for each statement

3 6 2 16  Perception on the importance of mitigating environmental 
degradation

This vanable for the study was defined as the degree to which the 

respondents become aware of the importance and relevance of reducing 

environmental degradation

The scale with five statements developed by Varghese (1998) and adopted by 

Maheswan (2000) and Hamf (2005) was followed in this study All the statements 

in this scale were positive A five point continuum of responses from strongly 

agree to strongly disagree as detailed below was used

Response Score
Strongly Agree 5

Agree 4
Undecided 3
Disagree 2

Strongly Disagree 1

The scores obtained for all the stafements by the individual respondent were 

added up to obtain the perception score for that respondent
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3 6 2 1 7  Indigenous wisdom orientation

It was defined for the study as the degree to which an individual is oriented 

towards the knowledge generated over a penod of time by the local community 

through tnal and error and/or deliberate expenments m order to meet their needs

Based on expert opinion and review of pertinent literature fifty statements 

reflecting the indigenous wisdom onentation of the respondents were identified The 

25 items selected based on judge s rating was administered to 25 non sample 

respondents and the responses were obtained on a five point continuum ( Strongly 

agree Agree Undecided Disagree and Strongly disagree Based on item

analysis ana orrelation as presented in section o i l  cas~ oi bcale

development for environmental concerns of stakeholders 17 statements having a t 

value more than 2 228 and r value greater than 0 4 were included in the final scale 

(Appendix III) The scoring procedure adopted here was as follows

Response Strongly
Agree

Agree Undecided Disagree Strongly
Disagree

Score for positive 
statement

5 4 3 2 1

Score for negative 
statement

1 2 3 4 5

3 6 2 1 8 Sense of empowerment

It was operationally defined as the degree of confidence an individual has in 

his own capabilities by which he can gam control over his own lives his community 

and society

The scale with fifteen statements developed by Alex (1999) was followed 

here The responses were collected on a five point continuum ranging from 

strongly agree to strongly disagree The scoring procedure adopted here was as 

shown below
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Response Strongly
Agree

Agree Undecided Disagree Strongly
Disagree

Score for positive 
statement

5 4 3 2 1

Score for negative 
statement

1 2 3 4 5

3 6 2 2 Profile characteristics of farmers (other than the common 
characteristics)

3 6 2 2 1 Educational status

It is operationally defined as the highest academic qualification possessed by 

a respondent To measure this vanable the sconng procedure followed by 

Soma a *i was aaopted in this study

Category Score

Illiterate 0

Pnmary school 1

Middle school 2

High school 3

Higher Secondary school 4

Graduation 5

Post graduation & above 6

3 6 2 2 2 Occupational status

Occupation was defined here as the one based on the actual bread winning 

time spent in a particular profession and was reckoned as pnmary and all other 

occupations m which the respondents were engaged at the time of interview was 

taken as subsidiary The scale developed by Anandaraja (2002) was used for the 

study The sconng procedure adopted was as follows
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Occupation Score

Farming as a sole occupation 4

Farming + agncultural labour 3

Farming + Business 2

Farming + Service 1

3 6 2 2 3 Livestock Possession

Livestock possession is referred to as the number of animals possessed by an 

individual The value of vanous livestock items was calculated and the total value 

of all the livestock was categonzed into the following intervals as given by Snram 

(1997) and Jayawardana (2007)

Value (Rs ) Score

5000 1

5001 10 000 2

10 001 15 000 3

15 001 20 000 4

20 001 and above 5

3 6 2 2 4 Risk orientation

Supe (1969) defined nsk onentation as the degree to which a farmer was 

onented towards encountenng nsks and uncertainty in adoptmg any new idea in 

farming The scale developed by him and followed by Hassan (2008) was used to 

measure this vanable The scale consisted of six statements of which two were 

negative These items were rated on a five point continuum

Response Strongly
Agree

Agree Undecided Disagree Strongly
Disagree

Score for positive 
statement

5 4 3 2 1

Score for negative 
statement

1 2 3 4 5



3 6 2 2 5 Export orientation

It was defined as the degree to which a farmer is oriented towards 

possibilities m exporting organic produce The scale developed by Hamf (2005) was 

followed The scale consisted of six statements o f which only one was a negative 

statement The sconng procedure adopted here was as follows

82

Response Strongly
Agree

Agree Undecided Disagree Strongly
Disagree

Score for positive 
statement

5 4 3 2 1

Score for 
negative 

i suteme~i

1 2 3 4 5

3 6 2 2 6 A ttitude towards extension intervention m popularizing eco friendly

rice cultivation

It was referred in the study as the positive or negative disposition towards the 

extension interventions adopted for populanzing eco fhendly nee cultivation

The procedure used by Hamf (2005) was used for the study with slight 

modification Six statements were used with only one statement negative The 

response was collected on a five point continuum that ranged from strongly agree to 

strongly disagree

Response Strongly
Agree

Agree Undecided Disagree Strongly
Disagree

For positive 
statement

5 4 3 2 1

For negative 
statement

1 2 3 4 5

3 6 2 2 8 Political orientation

Political onentation was operationally defined as the degree to which a 

person recognizes the power relations existing in the society and believes that 

democracy distnbutive justice and political parties are relevant and important for 

resolving the problems of people especially farmers m order to achieve the objective 

of people s sustainable development
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The scale developed by Kumaran (2008) Was used for this study It 

consisted of ten statements in which the responses were collected on a two point 

continuum vi Agree and Disagree with the scores of 1 and 0 respectively 

for positive statements and the sconng was reversed in case of negative statements

Response Agree Disagree
For positive statements 1 0
For Negative statements 0 1

3 6 2 2 9 Knowledge on eco friendly practices m rice cultivation

Different researchers have measured knowledge by developing and 

standardizing items which reflect knowledge on a particular domain Cronbach 

(1949) defined knowledge test as one in which procedures opportunities and sconng 

have been fixed that precisely the same test can be given at d fferent times and 

places

Noll (1957) defined a standardized knowledge test as one that has been 

carefully constructed by experts according to the acceptable objectives or purposes 

and procedures for admmistenng sconng and interpreting scores which are 

specified in detail so that the results should be comparable and norms and average 

for different age and status have been predetermined

Shankanah and Singh (1967) measured knowledge of fanners on improved 

methods of vegetable cultivation based on teacher made test as suggested by 

Anastasi (1961) Nair (1969) also measured knowledge level of farmers on 

recommended package of practices of nee using teacher made test with multiple 

choice questions Jaiswal and Dave (1972) computed the knowledge score as 

follows

Knowledge score Number of conect answers x 100

Total score possible



Singh and Singh (1974) developed a knowledge test based on the response of 

fanners on vanous aspects of wheat cultivation The total score of each individual 

was calculated by the formula

Xi x 100

N

Where Xi -  Number of correct answers

N Total number of questions

In the present study a standardized knowledge test was developed for 

measunng the knowledge of farmers and agncultural labourers about eco friendly 

practices in nee cultivation by following the procedures adopted by Pillai (1983) 

™3P nQ8m B'mr ( QO f md Sushama (1993) as detailed ^cr der

(A) Collection of Items

The content of knowledge test was composed of questions called items A 

pool of questions was prepared by reviewing pertinent literature and discussing with 

experts of Kerala Agncultural University Finally a thorough scrutiny of the item 

pool was made with the assistance of experts to find out items which were supposed 

to differentiate the well informed respondent from the poorly informed ones and 

having a certain level of difficulty A total of 61 items covenng the four dimensions 

of eco friendly nee cultivation viz land and soil management water management 

biodiversity and plant protection were selected

(B) Item analysis

The 61 questions on eco friendly practices in nee cultivation were 

administered to 24 randomly selected non sample respondents pnor to the 

preparation of the final schedule and their responses were used for item analysis

Item analysis yields two kinds of information item difficulty and item 

discnmmation The index of item difficulty reveals how difficult an item is 

whereas the index of discnmmation indicates the extent to which an item 

discnminates the well informed individuals from the poorly informed ones

Scores of value 1 and 0 were given to the correct and incorrect responses 

respectively The scores obtained by the twenty four respondents were arranged in

yi



the descending order of total scores from the highest to the lowest and the 

respondents were divided into three groups arranged in descending order of total 

scores obtained by them The three groups were G G2 and G3 For item analysis 

the middle group (G2) was eliminated retaining only the terminal ones with high and 

low scores (Gi and G3)

The data pertaining to correct responses for all the items m respect of these 

two groups (G and G3) were tabulated and the difficulty and discnmmation indices 

were calculated

P index of item difficulty

E 1/3 index of discnmmation

E ' 3 (SO_________ (S3)
N/3

Where Si and S3 are the frequencies of correct answers in the groups G and G3 

respectively

N total number of respondents m the sample

a) Item difficulty index

The difficulty value of an item refers to the proportion or percentage of 

individuals who answer the item correctly (Garrett 1966 Guilford 1971) As 

Coombs (1950) pointed out the difficulty of an item vaned for different individuals 

In the present study the items with P value ranging from 10 to 75 were considered 

for final inclusion in the knowledge tests (Singh 2006)

b) Item discnmmation index

The index of discnmmation is the ability of the item on the basis of which 

the discnmmation is made between supenors and mfenors ( Blood and Budd 1972) 

It was indicated by E 13 Mehta (1958) emphasized that E 13 method was somewhat 

analogous to and therefore a convement substitute for the phi coefficient 

formulated by Perry and Michael (1951) Different researchers indicated different

vz
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with modification Availability of five essential inputs was measured in the range 

always sometimes and never The sconng pattern adopted was as follows

Availability of Inputs

Score

Always Sometimes Never

Sufficient Quantity 3 2 1

On time 3 2 1

Current market rate 3 2 1

Transportation easiness 3 2 1

3 8 Economics of eco friendly rice production 

3 8 1 Benefit -  Cost Ratio (BCR)

Benefit Cost Ratio is defined as the ratio of the present worth of benefits to 

the present worth of costs of cultivating nee A ratio greater than one indicates 

profitability in nee farming Benefit cost ratio of eco friendly nee cultivation 

inorganic nee cultivation and cow based minimum budget nee farming ( Go 

adharitha krishi)  were worked out for the purpose of companson Very few farmers 

in the study area practice most of the eco friendly technologies A farmer who 

practices maximum number of eco friendly technologies was identified and selected 

for calculating B C ratio of eco friendly nee farming Likewise one farmer each 

practicing inorganic nee cultivation and the recently introduced cow based 

minimum budget nee farming (  Go adharitha krishi)  were identified and selected 

from the same area

3 8 2 Social Cost Benefit Analysis (SCBA)

Social Cost Benefit of eco friendly nee farming can be defined as the total 

impact of the cost as well as the benefits on the society as a whole Success of a 

cultivation practice cannot be desenbed in terms of direct benefits alone but needs to 

consider the indirect external effects impacting on the society The externalities or



E 13 value ranges for final selection of items and as such there is no critical range 

that has been specified Sulaiman (1989) Bonny (1991) and Sushama (1993) in 

their studies gave the range as 0 35 to 0 50 0 20 to 0 80 and 0 20 to 0 90 

respectively In the present study the items with E 3 values ranging from 0 20 to 

0 90 were considered for the final selection (Appendix IV)

(C) Validity

Seltiz et al (1977) defined validity of a measunng instrument as the extent to 

which differences in scores reflects true differences among individuals as the 

charactensties that we seek to measure rather than random or constant errors The 

Kiiovvie^ D b u  ve upeu ~i ti e study were tested for their conten validity

Content validity is a kind of validity by assumption as desenbed by Guilford 

(1971) Care was taken to include items covenng the entire universe of relevant 

aspects of knowledge with regard to eco friendly practices m nee cultivation Items 

were collected through vanous sources such as experts o f Kerala Agncultural 

University and relevant literature Hence it was assumed that the tests could 

measure the knowledge of the respondents with validity

(D) Method of sconng

The respondents were asked to indicate their responses to the items in 

relevant knowledge tests and the correct answers were assigned score 1 and 

incorrect answers 0 The total knowledge score for each respondent was calculated 

by summing up the scores given for each item

(E) Categorization of respondents

Knowledge levels of respondents on eco friendly practices in nee cultivation 

were calculated and the respondents were classified into low medium and high 

groups based on frequencies in selected categones

yj



3 6 2 3 Profile characteristics of agricultural labourers

The profile charactensties of agncultural labourers are given below The first 

three have been already explained The fourth one participation in decision making 

with farmers was quantified under 3 6 2 3 4

3 6 2 3 1 Educational status

3 6 2 3 2 Knowledge on eco fhendly practices is nee cultivation

3 6 2 3 3 Political onentation

3 6 2 3 4 Participation m decision making with farmprs

Participation in decision making with farmers referred to the extent to which 

a labourer is involved in decision making with the farmers regarding nee production 

This was measured using the procedure followed by Padmanabhan (1981) and 

Ramanathan (1995) which compnsed of twelve decision making activities of the 

farmers The labourers selected for this study were asked to indicate the extent of 

their participation m such activities The sconng procedure adopted here was as 

follows

y 4

Response Most often Often Sometimes Never

For positive statements 4 3 2 1

For Negative statements 1 2 2 4

The total score of the respondent on this vanable was worked out by adding 

the scores on all the activities

3 6 2 4 Profile characteristics of extension personnel

All the profile charactenstics exclusively for extension personnel with its 

measurement procedure is explamed below except participation m decision making 

with fanners that has been detailed in section 3 6 2 3



3 6 2 41  Decision making ability with regard to eco friendly rice cultivation

In the present study decision making ability was defined as the involvement 

of the extension personnel in generation of ideas evaluation of options and making 

choice from among options with regard to eco friendly nee cultivation

It was measured using the procedure followed by Surendran (2000) and Nath 

(2004) with slight modifications The sconng procedure followed was as follows

Response Score

Decision taken independently 3

Considered after consultation with others 2

Not considered 1

Summation of the scores obtained for the statements m the schedule formed the total 

score

3 6 2 4 2 Leadership

This referred to the degree of ability of the extension personnel to influence 

the group in deciding and implementing group activities The sconng procedure 

followed by Surendran (2000) was adopted m this study

Response Score

Always 3

Sometimes 2

Never I

3 6 2 4 3 Communication effectiveness

It was defined as the degree to which consensus has been reached between 

the sender and receiver on the interpreted meaning o f messages which is then 

translated into meaningful action
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Based on review of pertinent literature and expert opinion 60 statements 

reflecting the communication effectiveness of extension personnel were selected 

The 30 items selected based on judge s rating was administered to 25 non sample 

respondents and the responses were obtained on a five point continuum ( strongly 

agree agree undecided disagree and strongly disagree) Based on item 

analysis and correlation as presented previously in section 3 6 11 statements having 

a t value more than 1 8 and r value greater than 0 4 were included in the final scale 

Thus ten statements were finally selected for the scale (Appendix V) The sconng 

procedure adopted was as follows

Response Score
Agree Undecided Disagree

For positive statements 2 1 0
For negative statements 0 1 2

3 6 2 4 4 Development functioning

It was defined as the perception of extension personnel on the function ng of 

our public system and development programmes The scale developed by Alex 

(1999) with 21 statements of which all were negative was used in this study The 

sconng procedure followed here was as follows

Response Score

Strongly Agree 1

Agree 2

Disagree 3

Strongly Disagree 4

3 6 2 4 5 Participation in decision malung with farmers

3 7 O ther relevant information related to the study

Other information relevant to eco friendly nee farming collected from 

different categones of stakeholders were extent of influence exerted by vanous
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agencies in developing environmental concerns preference of manures and 

fertilizers preference of insect pest control methods preference of disease control 

methods and preference of weed control methods of all the stakeholders Data on 

political affiliation of all the stakeholders except extension personnel and 

effectiveness of the supply of inputs for eco friendly nee farming as felt by the 

farmers that were very much relevant to the study were also collected

3 71  Extent of influence exerted by various agencies in developing 

environmental concerns

It is operationally defined as the extent of influence exerted by different 

agencies on the individual in developing environmental concerns Here the 

respondents were asked to score the different agencies influencing them in 

developing environmental concern The influence would range from a very positive 

level to a very negative level The sconng procedure adopted here was as follows

Level of influence Score

Very positive 5

Positive 4

Neutral 3

Negative 2

Very negative 1

3 7 2 Preference of manures and fertilizers

Preference implies a real or imagined choice between alternatives and the 

possibility of rank ordenng these alternatives based or happiness satisfaction 

enjoyment and utility they provide

Preference of manures and fertilizers was defined as the respondent choice 

between the two alternatives namely organic (manures) and inorganic (fertilizers) 

available for nee production

The respondents were asked to give their preference of manures and 

fertilizers on ten different production aspects of nee on a five point continuum of
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response ranging from exclusively organic with a score of 5 to exclusively 

inorganic with a score of 1 It was measured as follows

Response Score

Exclusively organic 5

Pnmanly organic 4

Integrated Nutnent management 3

Pnmanly inorganic 2

Exclusively inorganic 1

3 7 3 Preference of insect pest control methods

Preference of insect pest control methods was operationally defined as the 

choice of the respondents between the alternatives organic insect pest control 

methods and inorganic insect pest control methods

The respondents were asked to give their preference of insect pests control 

methods on ten different production aspects of nee on a five point continuum of 

response ranging from exclusively organic with a score of 5 to exclusively 

inorganic with a score of 1 The sconng adopted here was as follows

Response Score

Exclusively organic 5

Pnmanly organic 4

Integrated Pest Management 3

Pnmanly inorganic 2

Exclusively inorganic 1
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3 7 4 Preference of disease control methods

Preference of disease control methods was defined as the choice of the 

respondents between the alternatives organic disease control methods and inorganic 

disease control methods

The respondents were asked to give their preference of disease control 

methods on ten different production aspects of nee on a five point continuum of 

response ranging from exclusively organic with a score of 5 to exclusively 

inorgamc with a score of 1 It was measured as follows

R aponsc Score

Exclusively organic 5

Pnmanly organic 4

Integrated Disease management 3

Pnmanly inorganic 2

Exclusively inorganic 1

3 7 5 Preference of weed control methods

Preference of weed control methods was operationally defined as the choice 

of the respondents between the alternatives organic weed control methods and 

inorganic weed control methods

The respondents were asked to give their preference o f weed control methods 

on ten different production aspects of nee on a five point continuum of response 

ranging from exclusively organic with a score of 5 to exclusively inorgamc 

with a score o f 1 The sconng adopted here was as follows
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Response Score

Exclusively organic 5

Pnmanly organic 4

Integrated Weed Management 3

Pnmanly inorganic 2

Exclusively inorganic 1

3 7 6 Political affiliation

In the study it was referred to as the stance of the respondents (farmers 

agncultural labourers and people s representatives / social activists) with respect to 

theory and praxis of different political ideologies in the present democratic system 

The sconng adopted here was as follows

Response Right
Conservative

Liberal Liberal
Left

Left Radical
Left

Non
Political

Score 1 2 3 4 5 6

3 7 7 Effectiveness of the supply of inputs for eco friendly rice farming

This refers to the availability of cntical inputs for eco friendly nee 

production like seeds manures and organic plant protection inputs on time in 

sufficient quantity current market rate and with easiness in transportation

Like wise it refers to the availability of other inputs like credit on time in 

required amount and in current bank rate and irrigation water on time and in 

adequate quantities

Supply effectiveness of inputs for eco friendly nee farming was measured in 

this study by using the procedure adopted by Surendran (2000) and Nath (2004)
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external effects may be of two categones viz external costs and external benefits It 

is also known by the names external bads (Negative externalities) and external 

goods (Positive externalities) respectively

As the study was static and not temporal and as the benefits or costs incurred 

by the society could not be traced over a number of years due to limitation of time 

social cost benefit analysis could not be quantified as in an exhaustive study 

However an attempt has been made to develop values viz Social Cost Value (SCV) 

and Social Benefit Value (SBV) Social benefit cost ratio was then worked out 

using these values

3 8 2 1 Dimensions of social cost and social benefit

The vanous dimensions of social cost and social benefit accruing out of eco 

fhendly nee farming were identified after extensive perusal of literature and 

discussion with experts from Kerala Agncultural University as well as progressive 

farmers The major dimensions thus selected for the study were given to a panel of 

experts from vanous departments of College of Agnculture Vellayani to assign 

weights to the dimensions of social cost and benefit as per their importance to the 

society (Appendix VI) This analysis was done involving sixteen respondents who 

were practicing eco fhendly nee cultivation

I Dimensions of social Cost

1) Lower yield in the initial years

2) Non remunerative pnee

3) Higher cost of cultivation

4) Inconvenience in handling eco fhendly inputs

II Dimensions of social benefit

1) Supenor quality o f nee

2) Improvement in soil quality

3) Improvement in water quality

4) Increased water availability

5) Ennchment of biodiversity

6) Enhancement o f aesthetic value
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7) Life style changes towards sustainable development

8) Self development

9) Augmenting Public Health

10) Increased labour utilization

3 8 2 2 Computation of Social Cost Value (SCV)

The social cost of eco friendly nee farming was measured by computing the 

Social Cost Value of each respondent farmer and compared

In this study social cost accruing out of eco friendly nee farming was 

measured by using the SCV developed for the purpose The mam purpose behind 

developing social cost value was to construct an index of general nature to suit any 

group and for converting the values obtained into 0 1 scale

SCV asenbed by each farmer was worked out by considenng the social cost 

score the maximum possible score and weightage used for each dimensions The 

formula used for this purpose was

SCV Sc

c

w

I W

'*~Sc1" w Sc2 W2 "~SC3~" w 3 S cT

- c ,  - + •—C2 — + c 3— + ^  c 4—

w 4

w  + w 2 + w 3 + w 4

Where W) W2 W3 W4 are the weights of four dimensions

Scj Sc2 Sc3 Sc4 are the social cost scores of four dimensions

Ci C2 C3 C4 are the maximum possible social cost score of four dimensions

As seen earlier Sc takes care of the unequal distnbution in the range of 
“ C~~
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sconng of the dimensions and the index takes a minimum value of zero and 

maximum of one Hence the efficiency can be easily identified and compared

3 8 2 3 Computation of Social Benefit Value (SBV)

Social benefits accruing out of eco friendly nee farming were measured by 

computing the value asenbed by each farmer as seen in case of computation of 

social cost

SBV of each respondent farmer was computed by applying the method 

similar to that of SCV Extent of social benefit score the maximum possible score 

and the weightage of each dimension were applied m the following formula to find 

out SBV of eco friendly nee cultivation

SBV Sb

B

W

£ W

'"S b  ^ W, ^  Sb2"' W2 ^*Sb (T

B + b 2 + + Bio

W

W i+ W 2 + 

Where 

W, W2

Sbi Sb2

B B2 

dimensions

W,

W 10 are the weights of ten dimension of social benefit 

Sbio are the social benefit score of ten dimensions 

B 0 are the maximum possible social benefit score of ten

As seen earlier Sb takes care of the unequal distnbution in the range of 
B



sconng of the dimensions and the index takes a minimum value of zero and 

maximum of one Hence the efficiency can be easily identified and compared

3 8 2 4 Benefit -  Cost ratio of eco friendly rice farming

In the study for SCBA the benefit cost ratio of eco friendly nee farming 

was found out based on the SCV and SBV calculated for each selected respondent 

The formula used was as follows

Benefit cost ratio (B C ratio) -  Total SBV

Total SCV

Where SBV Social Benefit Value 

SCV Social Cost Value

Pnncipal Component Analysis (PCA) was used for identifying the vanation 

in the social cost and benefit scores of the respondents This helps in identifying 

those dimensions under both social cost and benefit which are mainly responsible 

for the vanation in the scores of social cost and benefit of the respondents 

(Appendix VII)

3 8 2 5 Operationalization and measurement of the dimensions of social cost 

and social benefit

3 8 2 5 1 Dimensions of social cost

1 Lower yield in the initial years

It refers to the yield reduction dunng the initial years o f adopting eco 

fhendly nee cultivation practices compared to inorganic cultivation practices in nee

It was measured by admimstenng a structured schedule (Appendix VIII) 

developed by the researcher for the purpose The respondents were asked about the 

yield obtained dunng the initial years o f eco fhendly nee cultivation and the 

responses were collected in a four point continuum viz very high high low 

and very low with scores 1 2 3 and 4 respectively

11D



1U6

2 Non remunerative price

It was defined as the farmer s difficulty m getting remunerative pnee in 

relation to the expenditure incurred on eco fhendly nee cultivation practices It was 

measured by admmistenng the schedule developed by the researcher for the purpose 

with a scale having two items The first item was measured in Yes and No 

response with scores 1 and 2 respectively The second item was measured on a 

five point continuum as very high high same low and very low with scores 

1 2 3 4 and 5 respectively Summation of scores of the two items was the score for 

non receipt o f remunerative pnee as perceived by the respondent The scores of 

this attnbute ranged from 2 to 7 (Appendix VIII)

3 Higher cost of cultivation

It was defined as the increased cost of cultivation incurred by the farmers 

while adopting eco fhendly nee cultivation compared to the conventional farming It 

was measured by applying the schedule developed by the researcher for the purpose 

The scale consisted of two items The first item was measured m Yes and No 

response with scores 2 and 1 respectively The second item was measured on a 

five point continuum as very high high same low and very low with scores 

5 4 3 2 and 1 respectively Summation of scores of both the items denoted the 

perception on higher cost The scores fall in the range of 2 to 7 (Appendix VIII)

4 Inconvenience m handling eco friendly inputs

It was operationally defined as the degree of difficulty and drudgery m 

handling the bulky eco friendly inputs including those inputs emitting foul smell

It was measured by applying the schedule developed by the researcher for 

the purpose The scale consisted of three items The first item was measured on a 

four point continuum namely very difficult difficult easy and very easy with 

scores 1 2 3 and 4 respectively The second item was measured on a three point 

continuum namely comfortable not so comfortable and not at all comfortable 

with scores 1 2 and 3 respectively The third item was measured in Yes and No
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response with scores of 1 and 2 respectively Summation of the scores of these three 

items was the extent of inconvenience in handling eco fhendly inputs The possible 

score ranged from 3 to 9 (Appendix VIII)

3 8 2 5 2 Dimensions of social benefit

1 Superiority of rice quality

It was referred to as the external quality parameters like appearance texture 

flavor and cooking quality which are perceived to be enhanced by eco fhendly 

cultivation practices and hence make the product more acceptable to consumers

This vanable was measured by admmistenng questions that could elicit 

specific response on each of these attnbutes The first item was measured in Yes 

and No response with scores of 2 and 1 respectively Item two was measured 

us ng four quality dimensions of nee viz cooking quality taste texture and flavor 

These four quality dimensions were rated by the respondent on a four point 

continuum namely extremely good good somewhat good and not so good 

with scores 4 3 2 and 1 respectively The summation of all the items reflects the 

perception of respondent about the quality of nee produced in an eco fhendly way 

compared to that of conventionally produced nee The possible scores range from 5 

to 18 (Appendix VIII)

2 Improvement m soil quality

It was defined as the capacity of the soil from nee fields in which eco 

friendly methods of cultivation are practiced to function within the natural or 

managed ecosystem boundanes to sustain plant productivity maintain or enhance 

water and air quality and support human health as felt by the farmers

The status of soil quality as perceived by the fanners was measured by 

admmistenng specific questions framed by the researcher (Appendix VIII) The 

schedule consisted of a important soil quality parameters that was easily felt or seen 

by the respondent farmer s viz structure nutnent status water holding capacity and 

presence of soil orgamsms like earthworms The first quality parameter structure 

was given three choices namely improved same as before and destroyed with
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scores 3 2 and 1 respectively Other three parameters were rated on a three point 

continuum increased same as before and decreased with scores 3 2 and 1 

respectively The summation of scores reflects the perception of respondent on the 

soil quality after adopting eco fhendly nee cultivation The score ranged from 4 to 

12 Soil sample analysis for enumeration of microflora was done with the help of 

experts of department of plant pathology College of Agnculture Vellayani and soil 

nutnent status was analyzed from Regional Agncultural Research Station Pattambi

3 Improvement m water quality

It was referred to as the enhancement in the quality o f water consequent to 

adopting eco friend j  nee ou i \a io n  m relation o guideline values suitable for 

human consumption and domestic purposes including personal hygiene as 

perceived by the farmers

This attnbute which is measured as the quality improvement perceived or 

felt by farmers was measured using the schedule developed by the researcher 

(Appendix VIII) The schedule consisted of three items and the responses of all 

these items were collected as Yes and No response with scores 2 and 1 

respectively The summation of scores of the three items reflects the respondent s 

perception on water quality after adopting eco friendly nee cultivation The score 

ranged from 3 to 6 Water from the study area was analyzed for pesticide residues at 

the Pesticide Residue Lab AINP (PR) Vellayani

4 Increased water availability

It was operationally defined as the quantity o f water saved or conserved by 

adopting vanous water conservation measures in eco fhendly nee farming like ram 

water harvesting reinforcement of bunds summer ploughing land leveling etc

The dimension was measured using a schedule (Appendix VIII) having two 

items developed by the researcher The response to the first item was recorded as 

Yes or No with scores 1 and 2 respectively The second item was measured on a 

five point continuum viz very much increased increased no change
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decreased and very much decreased with scores 5 4 3 2 and 1 respectively The 

summation of scores shows the increased water availability by way of adopting eco 

fhendly nee cultivation The score ranged from 2 to 7 (Appendix VIII) The ground 

water status of the study area was reviewed with the help of secondary data from 

Ground Water Department Palakkad

5 Enrichment of biodiversity

Ennchment of biodiversity was defined as the increase in the population of 

flora and fauna m nee fields by way of adopting eco friendly practices in nee 

cultivation

The dimension was measured using the schedule developed by the researcher 

for the purpose (Appendix VIII) The schedule had two items of which the first item 

had six sub items depicting the biodiversity m nee fields It was rated by the 

respondent on a three point continuum viz increased no change and decreased 

with scores 3 2 and 1 respectively The second item was rated on a five point 

continuum namely very much increased increased no change decreased and 

very much decreased with scores 5 4 3 2 and 1 respectively The summation of 

scores reflects the perception of respondents regarding biodiversity ennchment by 

adopting eco friendly nee cultivation The scores ranged from 7 to 23 Major 

organisms constituting the nee eco system were identified and document by taking 

photographs Old farmers from the locations under study were contacted with the 

photos of the flora and fauna of nee fields to collect information on the vanation in 

the diversity over the years

6 Enhancement of aesthetic value

It was operationally defined as the incremental user value attributed to the 

appearance of nee fields managed in an eco friendly way It pertains to the nature 

and expression of beauty as perceived by the viewer

It was measured by admmistenng specific questions to elicit responses on a 

four point continuum (Appendix VIII) The respondents were asked to record the
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level o f appreciation they have on seeing nee fields managed in an eco friendly way 

with all its biodiversity along a four point continuum very beautiful beautiful 

somewhat beautiful and not beautiful with scores 4 3 2 and 1 respectively

7 Life style changes towards sustainable development

It was defined as the changes in the way of living of farmers by way of 

adopting eco fhendly nee cultivation thus inculcating m him a green way of living

It was measured using the schedule developed by the researcher for the 

purpose (Appendix VIII) The scale consisted of three items and the responses of all 

these items were collected as Yes or No response with scores 2 and 1 

respectively The summat on of the scores of the three items reflects the life style 

changes of respondent farmers The score ranged from 3 to 6

8 Self development

It was defined as the degree to which an individual denves contentment self 

esteem and recognition m his efforts towards social cause of sustainable 

development

It was measured using the schedule developed by the researcher (Appendix 

VIII) The schedule consisted of four items The first item was scored on a five 

point continuum viz very much contented much contented undecided not

much contented and not at all contented with scores 5 4 3 2 and 1 respectively 

The responses of other three items were collected as Yes and No response with 

scores 2 and 1 respectively The summation of all the items reflects the self 

development o f respondent farmers adopting eco fhendly nee farming The scores 

on self development ranged from 4 to 11

9 Augmenting public health

It was operationally defined as the improvement in the health status of 

people consequent to adopting eco fhendly cultivation practices in nee

It was measured using schedule developed by the researcher for the purpose 

by asking the respondents to record his response as yes or no to three items The
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scores o f the responses were 2 and 1 respectively (Appendix VIII) Sum of the 

scores o f the three items reflects the respondent s perception of eco fhendly nee 

cultivation m augmenting public health The score of this dimension ranged from 3 

to 6

10 Increased labour utilization

This vanable was defined as the extent of utilization of additional labour by 

the respondent m practicing eco fhendly nee cultivation

It was measured using the schedule (Appendix VIII) which consisted of two 

items The response of first item was collected as Yes or No answers with scores

2 and 1 respectively The second item was rated on a four point continuum viz 

\ e iy h ig h  high somewhat high "d not at all high with scores 4 3 ° A

respectively The sum of the scores of these two items is indicative of the 

respondent s perception on increased labour utilization by way of adoption of eco 

fhendly nee cultivation The scores ranged from 2 to 6

3 9 Perception of farmers on attributes of eco friendly practices

It is defined as farmers perception on the vanous attnbutes of practices 

regarding eco friendly nee cultivation The attnbutes studied were simplicity of eco 

friendly nee cultivation practices its profitability cost of cultivation and labour 

requirement

The practices selected for the study were grouped under four dimensions of 

eco friendly nee cultivation viz land and soil management water management 

biodiversity conservation and plant protection The data were collected by means of 

qualitative research methods like focus group discussion Focus group was formed 

m each of the selected blocks to develop a general understanding of farmers 

perception on vanous attnbutes of eco friendly technologies Focus group consisted 

of six to twelve participants m all the four blocks under study so that the group is 

neither so large to preclude adequate participation by most members nor so small 

that it fails to provide substantially greater coverage than that o f an interview with 

one individual There was a moderator who was the investigator and an assistant 

moderator to report the discussion who was one among the progressive farmers of



the area to report the discussion. The major steps followed in conducting this focus 

group discussion were detailed below.

(a) Established the purpose of the focus group, including its goals and desired 

outcome, which in this study was generating the perception, attitude and ideas 

of farmers about the simplicity, profitability, cost of cultivation and labour 

requirement of various eco-friendly practices in rice cultivation. After the 

purpose was finalized, various eco-friendly practices coming under the four 

major dimensions viz. land and soil management, water management, 

biodiversity and plant protection were identified.

(b) Prepared moderator’s guide that served as a map to chart the course of the 

focus group interview from beginning to end. The moderator’s guide included 

sections like (i) introduction (ii) warm-up (iii) term clarification (iv) questions 

to be asked (v) wrap-up (vi) member check and finally (vii) the closing 

statements for winding up session.

(c) Determined the number of focus groups, which in this study was one for each 

block.

(d) Since selection of location is very important in focus group formation, Krishi 

bhavans o f the study area were selected considering its availability and 

accessibility to the group members in all the four cases.

After a detailed discussion consensus regarding the simplicity, profitability, 

cost and labour requirement of all the practices listed was arrived at. The discussion 

was properly reported and was finally considered for qualitative analysis. The 

method followed by Sivaramakrishnan (1981) was followed in this study with slight 

modifications.

(a) Perception on degree of simplicity of eco-friendly practices in rice

The group was asked to give their opinion on the degree of simplicity in 

adopting each of the eco-friendly cultivation practices in rice. The rating was done 

qualitatively on a five point continuum ranging from very simple to very complex.

Response categories

Very Simple Simple Moderate Complex Very Complex



(b) Perception on the profitability of eco-friendly practices in rice 
cultivation
It was measured qualitatively in a five point continuum ranging from ‘very 

high’ to ‘very low’. The group was asked to give their opinion on the profitability of 

the listed eco-friendly practices in rice. After a brainstorming session consensus was 

arrived at on the profitability aspects of the listed eco-friendly practices.

Response categories

Very High High Medium Low Very Low

(c) Perception on the cost involved in eco-friendly rice cultivation

The farmer groups were asked to give their opinion on the cost involved in 
adopting each of the selected eco-friendly practices in rice. The response was 
obtained on five point continuum as follows.

Response categories
Very Low Low Medium High Very Low

The scores obtained for each practice was added up to get the total score for 

perception on cost involved in selected eco-friendly practices in rice.

(d) Perception on labour requirement of eco-friendly practices in rice 

cultivation

The fanner groups were asked to give their perception of labour requirement 

for selected eco-friendly practices in rice, in comparison with the conventional 

inorganic rice cultivation. The response categories were as follows.

Response categories

Very Low Low Medium High Very High



3.10 Constraints perceived by the stakeholders in planning and implementing 

development projects that address environmental concerns in rice farming

One of the specific objectives of the study was to identify the constraints 

perceived by the stakeholders in planning and implementing development projects 

that address environmental concerns in rice farming. After discussions with a cross- 

section of stakeholders and review of relevant literature, constraints perceived by the 

stakeholders at planning and implementation stages were identified and listed out. 

Number of constraints identified in the planning stage was 17 and for 

implementation stage it was IS.

The respondents were asked to assign first rank to the item, which they 

considered as the most serious constraint. Scores of 17, 16, 15, 14, 13, 12, 11, 10, 9, 

8, 7,6,5,4,3,2 and 1 were given to ranks I, II, III, IV, V, VI, VII, VIII, IX, X, XI, XII, 

XII, XIII, XIV, XV, XVI and XVII respectively for planning and in the 

implementation stage the scoring started from 18. Zero score was given for 

constraints, which were not ranked by the respondents. The frequencies of the 

stakeholders ranking each constraints in each rank were found out and multiplied 

with the corresponding score value. The constraints with the highest score value was 

considered as the most serious one followed by others in the order of decreasing 

score values.

3.11 Instruments and techniques employed in data collection.

In order to ensure high objectivity in the study, a number of standard tools 

developed by different Indian and foreign experts in the field of behavioural 

sciences were used. However such tools were used and modified with care, so that 

they could be applied to local conditions. Before using these tools and techniques 

the administration of these were thoroughly comprehended with the help of available 

literature and discussions with experts.



3.11.1 Pilot study

A pilot study was conducted to collect basic information about Palakkad 

district, the respondents and the locale. The investigator made several trips to the 

study area before finalizing the variables for the interview schedule. Thorough 

discussions and interactions with extension personnel and scientists of Krishi 

Vigyan Kendra and RARS, Pattambi helped the investigator gain information about 

the district and the nature of rice farming. This has been useful in recognizing and 

incorporating many valid variables and issues. Data collection devices were later 

constructed on the basis of this preliminary investigation.

3.11.2. Development of interview schedule

In view of the objectives of the study, a structured interview schedule was 

developed for collecting information from the four stakeholders selected for the 

study (Appendix IX, X, XI and XII). Care was taken to avoid ambiguous and vague 

items that may distort the information inflow. Questions selected were specific to the 

category of respondents under study and hence four questionnaires intended for the 

four categories of stakeholders were developed.

3.11.3. Pre-testing and restructuring of interview schedule

The interview schedule was pre-tested with 10 per cent of the non-sample 

respondents of each category at random. This was done with the objectives of testing 

the validity and reliability of the items included in the schedule. On the basis of the 

observations made during pre-testing, some minor but necessary changes were 

brought about in the interview schedule, and the same were later finalized for 

collection of data.

3.11.4. Administration of the interview schedule

The researcher has taken utmost care to build a good rapport with the 

respondents before the administration of schedules. Mostly structured interviews 

were conducted, and probing and focused interview techniques were applied
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wherever required. Case studies and focus group discussions were also conducted 

for obtaining necessary information. Data collection took approximately three 

months from January to April 2010.

3.12 Statistical tools used in the study

The statistical measures provide the investigator with an opportunity to 

express the facts in an empirical way. With this contention and assuming that the 

data collected were of at least the ordinal level, more of parametric statistical tests 

were employed in the study. The data collected from the respondents were scored, 

compiled and analyzed using the following statistical tools.

3.12.1 Percentage

The means and standard deviations of the dependent and independent 

variables were worked out and the respondents were categorized into different 

groups with their relative proportions expressed in percentages. For calculating the 

percentage, the frequency of the concerned cell was divided by the total number of 

respondents in each and multiplied by 100. The percentages were corrected to two 

decimals.

3.12.2 Mean and standard deviation

Mean score is a measure of simple comparison, obtained by dividing the sum of 

the scores by the total number of times/ respondents. Standard deviation is the 

square root of the mean of the squared deviations of the individual values from their 

means. These statistical tools were employed for the categorization of the sample 

respondents into different groups .in case of the various dependent and independent 

variables.

3.12.3 Pearson’s product moment correlation -  ‘r’

Pearson’s prbduct moment correlation is a measure of the linear association 

between two contiguous variables. The values of the correlation co-efficient (r) 

ranges from -1 to +1. The sign of the correlation co-efficient indicates the direction



of the relationships, while its absolute value indicates the strength. In the present 

study, co-efficient of correlation was used to study the nature and extent of 

relationship between the dependent variables and the independent variables.

3.12.4 Canonical correlation analysis

Canonical correlation analysis was applied to analyze the importance of 

profile characteristics and the dependent variables of fanners, agricultural labourers, 

extension personnel and people’s representatives. This analysis helps in identifying 

the key variables of the study. Canonical correlation analysis developed by Hotelling 

was used to identify and quantify the association between two sets of variables X 

and Y. This technique allows for the investigation of multiple independent variables 

effects upon multiple dependent variables (Schul et al. 1983). It focus on the 

correlation between linear combinations of variables in one set and linear 

combination of variables in another set (Johnson and Wichem, 1992). The two sets 

of variables X and Y are defined as

^  ~   Xp )

=  ................ -y , )

Then Ul ~ aux : + a]2x2 + ........+ a\Px P and

Vj = bny l + b]2y 2 +  + b]qy q

are known as the first pair of canonical variate and the correlation between (Ui Vj)

is defined as Rc2 = Corr (Ui Vi), where, an  aip are weights associated to the

variables in X set and b n  biq are weights associated to the variables in Y set.

Then one seeks another pair of canonical variates (functions) maximizing the same 

correlation subject to the constraint that they are to be uncorrelated with first pair of 

canonical variable, known as second pair of canonical variate. The number of pairs 

of canonical variate thus derived for a system with p independent and q dependent 

will be min (p,q).



Canonical loadings

Correlation between variables in set X and its own canonical variate U is 

known as canonical loadings or structure coefficients. Let r (x, ,Uj) is used to
*L

denote the correlation between i (xj), i= l,2 ...,p  variable in X and its own first 

canonical variable Uj is known as canonical loadings of X.

r (x; ,Ui) = Corr {x\JJ\)Similarly correlation between ith (yj), i— l,2...,q  

variables in Y and its own first canonical variable Vj is known as canonical 

loadings ofY.

r ( y i , V ] )  =  C o r r  ( y i ,V j )

Canonical cross-loadings

The correlations between variables in X set and the canonical variate of Y 

(V) are known as canonical cross-loadings of X. Similarly correlation between 

variables in Y and canonical variate of X (U) are known as cross loading of Y. Cross 

loadings and loadings are based on a linear relationship and this have corresponding 

results. But cross-loadings facilitate the transformation of a canonical model to a 

single latent construct, which resembles structural equation modeling, and hence 

cross loadings approach is preferred (Hair et al., 2005).

Redundancy Index

P 2
R. Ix = £  r’Cxi ,Ui)

i=l x Rci2

P

9 ,R . I y =  X / (y ,  ,V.)
W _________ x Rci2

q

Where, the values of redundancy indices vary from 0 tol.



3.12.5 Principal Component Analysis (PCA)

The Principal Component Analysis (PCA) technique, initially described by 

Pearson (1901) and further developed by Hotelling (1933) is one of the popular 

multivariate techniques. Principal components are linear combinations of random or 

statistical variable, which have special properties in terms of variances. 

Transforming the original vector variable to the vector of principal components 

amounts to a rotation of co-ordinate system that has inherent statistical properties. In 

the present study, Principal Component Analysis (PCA) was used in identifying 

those dimensions of social cost and benefit, which are mainly responsible for the 

variation in the social cost and benefit scores of respondents. The total variability 

present in the data is divided into different components such that each component is 

a linear combination of the different dimensions. The procedure of finding these 

linear combinations called principal components is by applying orthogonal 

transformations to the original set of variables, thereby reducing a multidimensional 

data set to a space of lower dimensions.
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4. RESULTS AND DISCUSSION

This chapter presents the salient findings of the study with appropriate

discussions and interpretations. The results are presented under the following major

heads in the light of the objectives set forth.

4.1 Profile characteristics of stakeholders.

4.2 Other relevant information related to the study

4.3 Environmental concerns of stakeholders in rice farming.

4.4 Environmental awareness of stakeholders.

4.5 Factors defining environmental concerns

4.6 Nature and extent of environmental concerns in the development projects on 

rice farming.

4.7 Relationship between set of independent variables and a set of dependent

variables - Canonical correlation analysis

4.7.1 Relationship between the profile characteristics and environmental concerns, 

environmental awareness and extent of environmental.concems of farmers.

4.7.2 Relationship between the profile characteristics of agricultural labourers and 

their environmental concerns and awareness.

4.7.3 Relationship between the profile characteristics of extension personnel and 

their environmental concerns and awareness.

4.7.4 Relationship between the profile characteristics of people’s representatives/ 

social activists and their environmental concerns and awareness.

4.8 Economics of eco-friendly rice production.

4.8.1 Benefit -  cost ratio of eco-friendly rice production

4.8.2 Social cost benefit analysis of eco-friendly rice farming

4.9 Constraints perceived by the stakeholders.



4.10 Perception of farmers on attributes of eco-friendly cultivation practices in 

rice.

4.11 Paruthikavu padashekarasamithi ~ A case of effective planning and 

implementation of development projects on rice farming under decentralized 

planning.

4.12 Cow based minimum-budget rice farming (Go-adharitha krishi): A success 

case of eco- friendly rice farming.

4.1 Profile characteristics of stakeholders

Analysis of the profile characteristics of the stakeholders viz. farmers, 

agricultural labourers, extension personnel and people’s representatives/social 

activists provided information on their background that would serve to provide 

information on the need and scope for improvements in the socio-personal and 

psychological aspects, which would in turn influence their concern for environment

4.1.1 Profile characteristics common for all stakeholders

This has been attempted to get a clear picture on the various socio-personal 

and psychological characteristics that would influence the environmental concerns 

of all the stakeholders. The findings are presented in Table 1.

4.1.1.1 Age

Table 1 reveals that 60 per cent of the farmers belonged to the ‘old age’ 

category followed by 40 per cent into ‘middle-aged’ category. No fanners were 

found in the ‘young age’ group. The age-based categories of agricultural labourers 

also reveal a similar distribution with 52.5 per cent of the respondents belonging to 

‘old age’ group and 47.5 per cent belonging to ‘middle age’ category. More than 

three-fourth of the extension personnel belonged to ‘middle age’ category (77.5%) 

followed by ‘young age’ group (12.5%). Similarly about three-fourth (72.5%) of the 

people’s representatives were in the ‘middle age’ group followed by 17.5 per cent in 

the ‘old age’ category.



Table 1. Distribution of different stakeholders based on their common profile characteristics
SI.
No

Variable Category Farmers

n=40

Agricultural Labourers 

n=40

Extension Personnel 

n=40

People’s 
representatives/Social 

activists n=40
Frequency Per cent Frequency Per cent Frequency Per cent Frequency Per cent

1. Age
Young (<35 years) 0 0 0 0 5 12.5 4 10
Middle aged (35-50 

years)
16 4° 19 47.5 31 77.5 29 72.5

Old (>51 years) 24 60 21 52.5 4 10 7 17.5

2. Experience in 
dealing with 

eco-friendly rice 
cultivation

0-4 years 20 50 16 40 12 30 31 77.5
5-9 13 32.5 24 60 25 62.5 9 22,5

10-14 6 15.0 0 0 3 7.5 0 0
15-19 0 0 0 0 0 0 0 0
>20 1 2.5 . 0 0 0 0 1 0 0

3. Participation in 
training 

programmes on 
eco-friendly 
cultivation

0 (No training) 21 52.5 40 100 11 27.5 20 50
1-3 6 15 0 0 23 57.5 11 27.5
4-6 5 12,5 0 0 5 12.5 4 10
>6 8 20 0 0 1 2.5 5 12.5

4. Participation in 
activities related to 

environmental 
conservation

Low 33 82.5 40 100 5 12.5 0 0
Medium 3 7.5 0 0 34 85 27 67.5

High 4 10 0 0 1 2.5 13 32.5

5. Attitude towards 
group 

management

Unfavourable 0 0 0 0 0 0 0 0

Neutral 37 92.5 13 32.5 0 0 40 100
Favourable 3 7.5 27 67.5 40 100 0 0



SI.
No. Variable Category

Farmers

n=40

Agricultural Labourers 

n=40

Extension Personnel 

n=40

People’s 
rcprescntatives/Social 
activists n=4Q

Frequency Per cent Frequency Per cent Frequency Per cent Frequency Per cent

6. Perception on the 
importance of 

mitigating 
environmental 

degradation

Low 0 0 0 0 : 0 0 0 0
Medium 23 57.5 40 100 0 0 13 32.5

High 17 42.5 0 0 40 100 27 67.5

1
7, Indigenous wisdom 

orientation
Low 0 0 0 0 0 0 6 15

Medium 12 30 10 25 1 2.5 28 70
High 28 70 30 75 ; 39 97.5 6 15

8. Sense of 
empowerment

Low 0 0 0 0 0 0 0 0
Medium 23 57.5 34 85 9 22.5 13 32.5

High 17 42.5 6 15 31 77.5 27 67.5



D istribution of d ifferent stakeholders based on th e ir age

Farmers Agricultural Labourers Extension Personnel People's
representatives/Social

activists

□  Young (<35 years) □  Middle aged (35-50 years) ■ Old (>51 years)
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D istribution of d ifferent stakeholders based on th e ir participation in tra in in g  programmes on eco-friendly 
cultivation

Farmers Agricultural Labourers Extension Personnel People’s
representatives/Social

activists

□  0 (No training) □  10-14 15 - 19 I >6

D istribution of d ifferent stakeholders based on th e ir participation in activ ities related to 
environm ental conservation
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Fig. 3 Profile characteristics common for all stakeholders



Distribution o f different stakeholders based on their attitude towards group m anagement
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Fig. 4 Profile characteristics common for all s takeholders
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The figures show that majonty of the farmers and agncultural labourers 

belonged to the old age category which could be due to the lure of the youth for 

white collar jobs and due to the prevalent perception that farming is not a profitable 

livelihood option Most of the extension personnel belonged to the middle age 

category as their retirement age is 55 and those belonging to the old age category 

were veiy less in number in the study area People s representatives/social activists 

mostly belonged to the middle and old age group and it may be the due to the 

reason that gaining people s recognition as people s representatives/social activists 

necessarily requisites long term endeavor to the cause of social welfare The results 

are m line with that of Jayawardana (2007) and Allahyan and Chizan (2008b)

4 1 1 2  Experience in dealing with eco friendly rice cultivation

The figures presented in Table 1 indicated that half (50%) of the farmers had 

an expenence in the range of 0-4 years while 32 5 per cent of the farmers had 

expenence in eco friendly nee farming fo about 5 9 years and it was found that 

only 17 5 per cent farmers had an expenence of more than 10 years in eco fhendly 

nee cultivation Among the agncultural labourers 60 per cent had an expenence 

between 5 and 9 years and 40 per cent had an expenence in the range of 0 4 years 

It was observed that not even a single labourer had an expenence of more than 10 

years in eco friendly nee cultivation

The extension personnel were found to be distnbuted in the first three 

categones with a majonty 62 5 per cent having expenence in the range of 5 to 9 

years Thirty per cent of the extension personnel were in 0 4 years expenence 

category and only 7 5 per cent had an expenence between 10 and 14 years The 

people s representatives/social activists were found to be restricted m the first two 

expenence categones with a majonty of 77 5 per cent having an expenence 

between 0 and 4 years and 22 5 per cent having 5 to 9 years of expenence

The probe indicates that 17 5 per cent farmers and 7 5 per cent of extension 

personnel had an expenence of more than ten years and no respondents among 

agncultural labourers and people s representatives/social activists had more than 10
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years of expenence The reason for very less number of respondents in the category 

o f more than 10 years may be due to the fact that the concept of eco fhendly 

farming and its techniques were populanzed among the people only dunng the last 

decade Hence most of the respondents are less expenenced in eco fhendly 

cultivation of nee

4 1 1 3  Participation in training programmes on eco friendly cultivation

It is evident from Table 1 that majonty of the stakeholders m the three 

categones viz Farmers (52 5%) agncultural labourers (100%) and peoples 

representatives/social activists (50%) had received no training n eco fhendly 

cultivation Majon y of the extension personnel (57 5° o naa r c ^  g raining or 

eco friendly cultivation for 1 to 3 days whereas 27 5 per cent of the people s 

representatives/social activists and 15 per cent of farmers received tram ng for 1 to 3 

days More than four days of trainings were attended by 32 5 per cent o f farmers 15 

per cent o f extension personnel and 22 5 per cent of people s representatives/social 

activists

The results clearly indicate that majonty of the farmers and people s 

representatives/social activists had not undergone any training on eco friendly 

cultivation It is very important to emphasize the fact that no agncultural labourer 

had attended any training programme The training programmes organized by the 

main stream agencies usually focus on training farmers But usually the trained 

farmers do not supervise and prefer to keep away from the field that the technologies 

do not reach the labour category This finding is a pointer emphasiz ng the need for 

organizing training programmes for the labourers where by sustainable agnculture 

can be made a reality The result is in line with the studies of Devi (2007) where she 

found that the pesticide applicators were not trained even to understand the level of 

toxicity

4 1 1 4  Participation m activities related to environmental conservation

Low level of participation (4 to 9) in environment related activities was 

shown by 82 5 per cent of the farmers while a meager 10 per cent had high level of



participation with scores in the range of 16 to 21 All the agncultural labourers 

exhibited low level of participation the scores being 4 to 9 Majonty (85%) of the 

extension personnel fell into the medium category with scores ranging from 10 to 

15 While 67 5 per cent of the people s representatives/social activists had shown 

medium level of participation 32 5 per cent had high level of participation n 

environmental activities

The first two categones of stakeholders viz farmers and agncultural 

labourers were rated low in their participation in activities related to environmental 

conservation and the reason might be the disinterest and shortage of time as they 

were completely involved in farming activities whereas extension personnel had 

shown medium level of participation as the agnculture department work through 

them It is a known fact that people s representatives/social activists exhibit h gh 

sociability and leadership qualities which logically explain their high level of 

participation m all social activities especially those related with environment 

4 X 1 5  Attitude towards group management

The distnbution pattern of respondents based on their attitude towards group 

management is presented in Table 1 A perusal of the above data indicates that only 

7 5 per cent of the farmers had favourable attitude towards group management 

approaches whereas 92 5 per cent of them were in the neutral category With 

respect to the agncultural labourers majonty (67 5%) belonged to the favourable 

category while 32 5 per cent were neutral in their stance All the extension personnel 

and people s representatives were found to be favourable and neutral respectively in 

their attitude towards group management

Group farming programme m nee cultivation covenng the whole state was 

introduced dunng 1989 90 This had created a positive impact among small and 

marginal farmers of the state Possession of larger area by individual farmers and an 

undulating topography of the study area might have been the major reasons for the 

neutral attitude on group approach among the farmers Moreover the respondents 

had opined that group approaches were not effectively practiced m the eastern belt 

of Palakkad distnct The observation made is against the findings of Surendran

12b
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(2000) and in line with Hussain (1992) who reported that 67 64 per cent of farmers 

were m the neutral category The lack of respondents m the unfavourable category 

could be due to the reason that the respondents would have developed confidence in 

group management efforts that had increased the yield when compared to the 

traditional approach The availability of inputs was also made easy through 

padashekarams in the group approach The results of the study also draw support 

from the findings of Ghosal (1982) and Mohanan (1989) where they inferred that 

the farmers had expressed positive attitude towards group farming

4 1 1 6  Perception of stakeholders on the importance of mitigating 
environmental degradation

An examination of Table 1 reveals that majonty of the farmers (57 5%) had 

medium level of perception on the importance of mitigating environmental 

degradation followed by 42 5 per cent possessing higher level of perception All 

(100%) the labourers possessed a medium level of perception whereas all the 

extension personnel had a high level of perception on the importance of mitigating 

environmental degradation Majonty of the people s representatives/social activists 

possessed high level (67 5%) of perception followed by 32 5 per cent with medium 

level of perception on the importance of mitigating environmental degradation

The high level of perception about the importance of mitigating 

environmental degradation among extension personnel and people s 

representatives/social activists could be attributed to their role m the society as 

change agents All the farmers belonged to the medium and high categones whereas 

the labourers had shown medium level of perception which could be attnbuted to 

comparatively low environmental awareness and concerns

4 1 1 7  Indigenous wisdom orientation

The figures presented m Table 1 reveals that majonty of the farmers (70%) 

had high onentation to indigenous wisdom followed by a 30 per cent in the medium 

category Most of the agncultural labourers had shown a high level (75%) of 

indigenous wisdom onentation whereas majonty of the people s
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representatives/social activists fell into the medium category (70%) of indigenous 

wisdom onentation High onentation to indigenous wisdom was exhibited by 97 5 

per cent of the extension personnel

The overall figure indicates that majonty of the farmers agncultural 

labourers and extension personnel possessed a high level of indigenous wisdom 

onentation whereas the people s representatives/social activists belonged to medium 

category This could be due to the fact that those who were directly related with the 

farming activities had a higher level of indigenous wisdom onentation Even today 

most of the farmers and agncultural labourers adopt indigenous practices followed 

by thei ancestors The ^nectn ene^s or these technologies would have resulted in a 

better onentation towards indigenous wisdom

4 1 1 8  Sense of empowerment

As is revealed from Tablel majonty of the farmer respondents belonged to 

the medium level (57 5%) of empowerment followed by 42 5 per cent who 

possessed high level of empowerment with scores more than or equal to 55 In the 

case of labourers most of them possessed medium sense of empowerment (85%) 

Majonty of the extension personnel (77 5%) and people s representatives/social 

activists (67 5%) exhibited a high sense of empowerment

Different levels of sense of empowerment as perceived by stakeholders 

shall be attnbuted to their educational status and their status in the society The 

agncultural labourers had a very low participation in decision making with farmers 

and most of them performed duties as directed by the farmers which might be 

another reason for their medium level of empowerment



Common profile characteristics for farmers agricultural labourers and 
people s representatives / social activists

4 1 1 9  Educational status

An analysis of the educational status of the stakeholders (Table 2) reveals 

that almost half o f the farmers (47 5%) possessed high school education while one 

fifth (20%) of them were found to possess middle school education Only 2 5 per 

cent o f the farmers were graduates Majonty of the agncultural labourers were 

illiterate (60%) followed by 32 5 per cent having pnmary school education None of 

them had education above high school level In the case of people s 

representatives/socia1 a^t >/ists 35 per cent were graduates and j  c fuu c

them were educated up to the high school level Five per cent were post graduates 

and there were no illiterates m this category of stakeholders

It was interesting to note that there were no illiterates among the farmers and 

people s representatives/social activists Most of the farmers were high school 

educated while 60 per cent of the people s representatives/social activists were 

graduates and post graduates The category of people s representatives/social 

activists included 50 per cent of young social activists belonging to Sastra Sahithya 

Panshad and other environmental groups who were highly educated As the 

younger generation was reluctant to take up jobs as agncultural labourers and as 

most o f the labourers in the paddy sector were women due to migration of male 

labourers to other jobs the literacy rate was found to be very low among the 

agncultural labourers

4 1 1 10 Political orientation

It is evident from Table 2 that all the three category of respondents viz 

farmers (90%) agncultural labourers (90%) and people s representatives (100%) 

exhibited a high level of political onentation Only 10% each of farmers and 

agncultural labourers indicated medium level o f onentation towards politics

izy



Table 2 Distribution of farmers agricultural labourers and people's representative social activists based on their educational
status and political orientation

SI
No Variable Category

Farmers

n=40

Agricultur il Labourers 

n=40

People s 
representatives/ 
Social activists

n-40
Frequency Percentage Frequency Percentage Frequency Percentage

1 Educational
status

Illiterate 0 0 24 60 0 0
Pnmary School 7 17 5 13 32 5 6 15
Middle School 8 20 3 75 4 10
High School 19 47 5 0 0 10 25

Higher Secondary 
School

5 12 5 0 0 4 10

Graduation 1 25 0 0 14 35
Post graduation & 

above
0 0 0 0 2 5

2 Political
onentation

Low 0 0 0 0 0 0
Medium 4 10 4 10 0 0

High 36 90 36 90 40 100
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The result reveals that most of the farmers were very much interested and 

involved in political activities and felt that their fundamental rights would be 

protected only through political interventions and group action in a democracy 

Politically charged and enlightened society of Kerala is an important reason for 

developing such an onentat on of the categones towards politics even among the 

illiterate agncultural labourers The histonc and landmark legislation of land reforms 

in Kerala in 1957 consequent to several agranan struggles along with independence 

movement and immediately after independence All these substantiate the result 

which is also similar to the findings of Geetha (2002) and Kumaran (2008)

Common profile characteristics for farmers and agric-i1*’ al labourers 

4 1X11 Knowledge on eco friendly practices in rice cultivation

As is obvious from Table 3 majonty of the farmers possessed a high level of 

knowledge (67 5%) with scores more than 10 followed by 32 5 per cent belonging 

to medium knowledge category In the case of agncultural labourers all the 

respondents (100%) possessed a medium knowledge level

Table 3 Distribution of farmers and agricultural labourers based on their 
knowledge on eco friendly practices in rice cultivation

SI
No Vanable Category

Farmers
n—40

Agricultural
labourers
n-40

Frequency % Frequency %
1 Knowledge on eco 

friendly practices 
in nee cultivation

Low 0 0 0 0
Medium 13 32 5 40 100

High 27 67 5 0 0

High knowledge level in eco fhendly farming is an important pre requisite to 

undertake sustainable farming The information and communication technologies 

(ICT) available together with the support for promotion of eco fhendly nee 

cultivation provided by both the central and state governments and other agencies 

might have helped the farmers to know more about eco friendly cultivation practices 

in nee that resulted in their high knowledge level Many a time training attended by 

the farmers were not well organized and of poor quality Besides their
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communication of information to the labourers might have resulted in distortion 

This might be the reason why the labourers had medium knowledge level This 

finding is in agreement with the studies of Jaganathan (2004) and Jayawardana 

(2007)

Common profile characteristics of agricultural labourers and extension 
personnel
4 11 12 Participation m decision making with farmers

An examination of Table 4 indicates that 97 5 per cent of the agncultural 

labourers had low participation in decision making with farmers No respondent m 

this category had a high level of participation m decision making It was noticed 

that 90 per cent of the extension personnel had medium level of participation 

whereas 7 5 per cent had high level of involvement in decision making with farmers

Table 4 Distribution of agricultural labourers and extension personnel based 
on their participation in decision making with farmers

SI
No Variable Category

Agricultural 
labourers n-40

Extension
personnel

n—40
Frequency % Frequency %

1 Participation in 
decision 
making

Low 39 97 5 1 25
Medium 1 25 36 90

High 0 0 3 75

In the past farmers used to be more attached to permanent labourers with 

whom they discussed every farm operation But at present due to less number of 

permanent labourers farmers discuss farming with only a handful of old and 

expenenced labourers on whom they still have faith and confidence that too on 

limited aspects mainly associated with labour availability This might be the reason 

for the low participation of labourers in decision making with fanners As far as 

extension personnel is concerned they have a better role to play in farming 

operations especially after the introduction o f decentralized plannmg programme 

Formulation of development projects in agnculture and distnbution of farm inputs
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are mainly earned out through Knshi Bhavans and hence the extension personnel 

had medium level of participation in decision making with fanners The results are 

in line with the observations of Padmanabhan (1981) and Ramanathan (1995)

Common profile characteristics for extension personnel and people s 
representatives/social activists

4 1 1 13 Leadership

Table 5 Distribution of extension personnel and people s representatives/social 
activists based on leadership traits________________ ________________________

SI
No Variable Category

Extension
personnel

n-40

People s representatives/ 
Social activists

n—40
Frequency % frequency %

1
Leadership

Low 1 25 0 0
Medium 16 40 36 90

High 23 57 5 4 10

The results presented in Table 5 indicate that more than half (57 5%) of the 

extension personnel possessed a high level of leadership followed by 40 per cent 

belonging to the medium category whereas 90 per cent of people s 

representatives/social activists belonged to the medium leadership category Ten per 

cent of this category of stakeholders possessed high level of leadership

The result indicates that majonty of the extension personnel had high 

leadership quality which might be attnbuted to their exposure to more number of 

training programmes group discussions and interaction with people from across 

different strata of the society Moreover the situation in which they work warrant 

enhancement and fine tuning of their leadership skills Likewise people s 

representatives are elected by people by virtue of their leadership qualities and 

concern for social welfare Social activists are voluntary leaders inspired by intrinsic 

motivation and concern for people around him and who strive for the well being of 

the society and leads the people towards development This explains the possession 

o f leadership traits by the respondents from medium to high level
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Profile characteristics exclusively for farmers 

4 1 1 14 Occupation

As is obvious from Table 6 92 5 per cent of the farmers had farming as the 

sole occupation while a meager 5 per cent of the respondents did farming along with 

some business Exactly 2 5 per cent of the respondents were in the service sector 

and farming was their subsidiary occupation But it was observed that no farmer was 

engaged as agncultural labourer

Table 6 Distribution of farmers based on their occupational status
n-40

Category Freq«e„ Percentage

Farming as a sole occupation 37 92 5

Farming + Agncultural labour 0 0

Farming + Business 2 5

Farming + Service 1 25

Majonty of the nee growers were old aged with farming as their traditional 

occupation Most of the farmers in eastern Palakkad possessed larger paddy area and 

farming is a way of living for them which might be the reason why majonty of them 

had farming as their sole occupation

4 1 115 Livestock Possession

Table 7 Distribution of farmers based on livestock possession
n=40

Category (value) Frequency Percentage

<5000 29 72 5
5001 10 000 0 0

10 001 15 000 0 0
15 001 20 000 2 5

20 001 and above 9 22 5
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It is evident from Table 7 that majonty (72 5%) of the farmers possessed 

livestock of value less than or equal to 5000 whereas 22 5 per cent of the farmers 

had in their possession livestock worth 20 001 and above This may be due to the 

fact that the livestock population in Kerala is declining day by day and farmers were 

not interested m keeping livestock as it was considered to be labour intensive and 

less profitable But those who took up this enterpnse did it on a commercial basis 

with more number of animals and birds In the study of Jaganathan (2004) and 

Jayawardana (2007) majonty of the respondents had medium level of livestock 

possession

4 1 1 1 6  Risk Orientation

Table 8 Distribution of farmers based on n sk  orientation
n-40

Category Frequency Percentage

Low 0 0
Medium 5 12 5

High 35 87 5

It may be observed from Table 8 that majonty of the respondents (87 5%) 

possessed high levels of nsk onentation Only 12 5 per cent of respondents were 

having medium nsk onentation The high level o f nsk taking ability was attnbuted 

to the massive schemes for paddy cultivation sponsored by the national and state 

governments like National Food Secunty Mission (NFSM) and sustainable 

development of nee respectively that cater to the mechanization and input needs of 

farmers at subsidy rates State government is procunng paddy at the rate of Rs 

12/kg which has become a boon to the paddy farmers Crop insurance is taken care 

of by the Samrudhi programme at grama panchayat level which insures paddy 

crop at the rate o f Rs 2500/ha All these ensured higher nsk taking ability for 

farmers
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4 1 1 17 Export Orientation

The figures presented in Table 9 implies that a large percentage (67 5%) of 

farmers showed medium level of export onentation while 32 5 per cent o f them had 

a high level of onentation towards export

Table 9 Distribution of farmers based on export orientation
n=40

Category Frequency Percentage

Low 0 0
Medium 27 67 5

High 13 32 5

Majonty of the farmers had medium level of onentation towards export of 

nee as they were aware of the prospects of export o f organic nee But most of them 

opined that the procedure for certification was expensive and complex that made 

them sell their eco friendly produce in local markets at a pnee on par with inorganic 

nee not resulting in any substantial gain

4 1 1 18 Attitude towards extension interventions m popularizing eco friendly 

cultivation

A glance at Table 10 reveals that large proportion (77 5%) of the farmers had 

neutral attitude towards extension strategies in populanzing eco friendly nee 

cultivation Only 22 5 per cent had favourable disposition towards the extension 

strategies

Table 10 Distribution of farmers across different levels of attitudes towards 
extension interventions m popularizing eco-friendly cultivation

n-40
Category Frequency Percentage

Unfavourable 0 0
Neutral 31 77 5

Favourable 9 22 5
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Majonty of the fanners were of the opinion that the present extension system 

was not giving due importance m populanzing eco friendly nee cultivation which 

could be due to the fact that the extension personnel were mostly tied up with 

official works and hence could not make themselves available in the farmers field 

most of the time

Profile characteristics of extension personnel

4 1 119 Decision making ability with regard to eco friendly rice cultivation

A perusal o f Table 11 reveals that 50 per cent each of the extension 

personnel had medium and high level o f decision making ability No respondents 

had low ability in decision making pertaining to eco friendly nee cultivat on It 

could be observed from the table that extension personnel were capable of taking 

decisions independently Agncultural officers exhibited higher decision making 

ability than the Agncultural Assistants which might be due to their cadre 

supenonty The finding is in line with that of Nath (2004) who reported that the 

Assistant Directors of Agnculture had higher decision -  making ability and the 

Agncultural Assistants had the lowest decision making ability

Table 11 Distribution of extension personnel across different levels of decision 
making ability with regard to eco friendly rice cultivation

n 40

Category Frequency Percentage

Low 0 0

Medium 20 50

High 20 50

4 1 1 20 Communication effectiveness

A glance at Table 12 reveals that majonty (90%) of the extension personnel 

exhibited high level o f effectiveness in communication Most of the extension 

personnel possessed high level of leadership traits The fact that only an effective
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communicator can be a good leader explains the respondent s high level of 

effectiveness in communication

Table 12 Distribution of extension personnel based on communication 
effectiveness

n=40
Category Frequency Percentage

Low 0 0

Medium 4 10

High 36 90

4 1 1 21 Development functioning

A perusal of Table 13 reveals that majonty of extension personnel belonged 

to neutral category (72 5%) in their perception on the functioning of our public 

system whereas 27 5 per cent of the respondents had an unfavourable opinion and 

no respondents had favourable disposition towards our public system

Table 13 Distribution of extension personnel based on their perception on 
development functioning ____________________  n=40

Category Frequency Percentage

Unfavourable 11 27 5

Neutral 29 72 5

Favourable 0 0

Prevalence of corruption lack of people s involvement and lack of co 

ordination between the departments might be the major reasons why majonty of the 

extension personnel didn t have a favourable disposition towards the functioning of 

our public system Other reasons for neutral to unfavourable perception might be the 

tendency among our public officials to concentrate more and more powers in their 

hands rather than to delegate Issues related to supenonty among employees 

reluctancy in owning responsibility and lack of transparency in management has also 

contnbuted to this kind of response
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4 2 Other measurements relevant to eco friendly rice farming

4 2 1 Extent of influence exerted by various agencies in developing
environmental concerns

A perusal o f Table 14 reveals that majonty (42 5%) of the farmers 

considered direct expenence to be the major factor strongly influencing them m 

developing environmental concerns followed by a comparable 40 per cent reporting 

mass media to have very positively influenced them in developing environmental 

concerns Other factors that have very positively influenced them were peer group 

who were other farmers working with them (30%) and literature (25%) compnsing 

of books magazines news paper etc A majonty (60%) of the respondents were 

positively influenced by mass media in developing environmental concerns 

Similarly more than half (52 5%) of the respondent farmers were found to be 

positively influenced by literature while a comparable 50 per cent were positively 

influenced by their peer groups

It was revealed from the table that majonty of the farmers were not influenced by 

external agents such as nature clubs (97 5%) teachers (90%) and NGOs (87 5%) m 

developing environmental concerns It was interesting to note that no respondent 

was negatively influenced by any of these agencies

An examination of Table 14 indicates that 32 5 per cent of the labourers were 

very positively influenced by mass media and 20 per cent were influenced very 

positively by their direct expenence and peer groups in developing and nurtunng 

environmental concerns Peer group and direct expenence positively influenced 72 5 

per cent of labourers while 65 per cent reported that they were positively influenced 

by mass media m inculcating environmental concerns Teachers (100%) NGOs 

(100%) and nature clubs (100%) had not exerted any influence in developing 

environmental concerns among labourers Literature (75%) too played a very little 

role in influencing agncultural labourers Table 14 revealed that among people s 

representatives/social activists literature (55%) direct expenence (47 5%) and peer 

group (35%) were found to have very positive influence in developing 

environmental concerns Eighty five per cent opined that mass media positively



Table 14 Extent of influence exerted by vanous agencies m developing environmental concerns in different categories of stakeholders

Category Teachers NGOs Literature Peer group Direct
experience

Nature club Mass media Extension
personnel

Internet

F % F % F % F % F % F % F % F % F %
Very Positive 1 25 1 25 10 25 12 30 17 42 5 1 25 16 40 3 75 1 25

Positive 3 75 4 10 21 52 5 20 50 11 27 5 0 0 24 60 4 10 0 0
Neutral 36 90 35 87 5 9 22 5 8 20 12 30 39 97 5 0 0 33 82 5 39 97 5
Negative 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Very negative 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Category Teachers NGOs Literature Peer group Direct experience Nature club Mass media
F % F % F % F % F % F % F %

V ery Positive 0 0 0 0 0 0 8 20 8 20 0 0 13 32 5
Positive 0 0 0 0 10 25 29 72 5 29 72 5 0 0 26 65
Neutral 40 100 40 100 30 75 3 75 3 75 40 100 1 25
Negative 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Very negative 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Category Teachers NGOs Literature Peer group Direct experience Nature club Mass media
F % F % F % F % F % F % F %

Very Positive 7 17 5 15 37 5 23 57 5 19 47 5 20 50 0 0 19 47 5
Positive 8 20 21 52 5 16 40 20 50 19 47 5 15 37 5 20 50
Neutral 25 62 5 4 10 1 25 1 25 1 25 25 62 5 1 25
Negative 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Very negative 0 0 0 0 0 0 0 0 0 0 0 0 0

Category Teachers NGOs Literature Peerjgroup Direct experience Nature club Mass media
F % F % F % F % F % F % F %

Very Positive 1 25 3 75 22 55 14 35 19 47 5 3 75 4 10
Positive 17 42 5 33 82 5 14 35 23 57 5 19 47 5 14 35 34 85
Neutral 22 55 4 10 4 10 3 75 2 5 23 57 5 0 0
Negative 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Very negative 0 0 0 0 0 0 0 0 0 0 0 0 2 5
F Frequency
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influenced them while a comparable 82 5 per cent were positively influenced by 

NGO s m developing environmental concerns Majonty reported that they were not 

influenced by nature clubs (57 5%) and teachers (55%) It was also noticed that a 

small proportion (5%) of the respondents reported that they were sometimes very 

negatively influenced by advertisements in mass media

Literature direct expenence and mass media/ peer group had very positively 

influenced 57 5 per cent 50 per cent and 47 5 per cent of the extension personnel 

respectively NGOs positively influenced 52 5 per cent respondents while a 

comparable 50 per cent were influenced positively by mass media and peer groups 

in developing e i ioil e uai concerns Majonty opined that nature clubs (o2 5%) 

and teachers (62 5%) had never influenced them

To summanze the results direct expenence and mass media had very 

positively influenced the process of developing environmental concerns of farmers 

and agncultural labourers respectively In case of extension personnel and peoples 

representatives/social activists literature had very positively influenced them As 

the last two categones were educated literature could have influenced them to a 

great extent whereas majonty of the labourers who are illiterate were more 

dependent on mass media This might be the reason for predominant role of mass 

media m developing environmental concerns Farmers were of the opinion that their 

own expenence of using inorganic inputs and its impacts that were visible to them 

was the major factor in developing environmental concerns

4 2 2 Preference of manures and fertilizers

The results on the pattern of preference of different categones of 

stakeholders with regard to manures and fertilizers are explained in Table 15 The 

results imply that exclusively inorganic means of nutnent management was 

preferred by majonty of the farmers while taking into consideration labour cost 

(100%) ease of handling (100%) cost of cultivation (90%) and profitability 

(62 5%) Exclusively organic cultivation was preferred to the same extent on the 

production aspects viz quality of nee (67 5%) social health (67 5%) and human



Table 15 Preference of manures and fertilizers by different categories of stakeholders

Category
Profitability Yield Cost of 

cultivation
Ease of handling Quality of rice Soil health Human 1 ealth Labour Cost

Frequency % Frequency % Frequency % Frequency 1 % Frequency % Frequency 1 % Frequency 1 %
Frequency j %

farmers n 40
EIO 27 67 5 13 32 5 36 90 40 1 0 0 0 0 0 0 0 0 40 1 0 0

PIO 1 25 2 5 1 25 0 0 0 0 0 0 0 0 0 0

INM 7 17 5 12 30 0 0 0 0 4 10 0 0 0 0 0 0

PO 5 12 5 13 32 5 0 0 0 0 9 22 5 13 32 5 13 32 5 0 0

EO 0 0 0 0 3 75 0 0 27 67 5 27 67 5 27 67 5 0 0

Agricultural labourers n-40
EIO 29 72 5 7 17 5 40 1 0 0 40 1 0 0 0 0 0 0 0 0 40 1 0 0

PIO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INM 11 27 5 33 82 5 0 0 0 0 14 35 5 12 5 2 5 0 0

PO 0 0 0 0 0 0 0 0 10 25 11 27 5 11 27 5 0 0

EO 0 0 0 0 0 0 0 0 16 40 24 60 27 67 5 0 0

Extension personnel n 40
EIO 17 42 5 0 0 27 67 5 27 67 5 0 0 0 0 0 0 37 92 5
PIO 3 75 3 75 1 25 8 2 0 0 0 0 0 0 0 0 0

INM 19 47 5 37 7 175 4 10 1 2 5 0 0 0 0 0 2 5
PO 1 25 0 0 5 12 5 1 25 8 2C 3 75 1 25 1 25
EO 0 0 0 0 0 0 0 0 31 77 37 92 5 39 97 5 0 0

People s representatives social activ sts n 40
EIO 26 65 6 15 36 90 36 90 0 0 0 0 0 0 37 92 5
PIO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

INM 10 25 26 65 1 25 0 0 6 15 1 25 1 25 2 5
PO 3 75 2 5 0 0 0 0 0 0 2 5 2 5 0 0

EO 1 25 6 15 3 75 4 10 34 85 37 92 5 37 92 5 1 25
E I O  Exclusive  In o rg a n ic  P IO  P r im a r ily  In o rg a n ic  I N M  Integrated  N i  trient M a n ag em e nt P O  P rim a  lly  organic  E O  E x c l isively O rg a n  c
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health (67 5%) Taking into account human health soil health and yield 32 5 per 

cent each of the farmer respondents preferred pnmanly organic methods Thirty 

per cent of farmers preferred Integrated Nutnent Management taking into account 

the yield

Table 15 revealed tl at majonty of the labourers preferred exclusively 

inorganic cultivation methods in nutnent management taking into account cost of 

cultiviation (100%) ease of handling (100%) labour cost (100%) and profitability 

(72 5%) Exclusively organic methods were preferred considenng human health 

(67 5%) soil health (60%) and supenor quality of nee (40%) Giving pnonty to 

yield and supenor qu*u y of nee 82 5 per cent and 35 pe ^ent o «grcu uirai 

labourers respectively preferred Integrated Nutnent Management

As revealed from Table 15 extension personnel preferred exclusively 

inorganic methods of nutnent management in case of production aspects like labour 

cost (92 5%) ease of handling (67 5%) and cost of cultivation (67 5%) They 

preferred Integrated Nutnent Management m case of yield (92 5%) and 

profitability (47 5%) Taking into account human health soil health and supenor 

quality of nee 97 5 per cent 92 5 per cent and 77 5 per cent of the extension 

personnel respectively preferred exclusively organic methods An examination of 

Table 15 indicates that exclusively inorgamc methods were preferred by the 

people s representatives/ social activists giving foremost pnonty to labour cost 

(92 5%) ease of handling (90%) cost of cultivation (90%) and to some extent 

profitability (65%) Integrated Nutnent Management was preferred by 65 per cent 

of this category with regard to yield Considenng soil health and human health 

separately 92 5 per cent respondents preferred exclusively organic method of nee 

cultivation whereas 85 per cent voted exclusively organic method for supenor 

quality of nee

Summanzmg the results all the stakeholders preferred exclusively 

inorganic method of nutnent management considenng labour cost ease of handling 

and cost of cultivation Taking into consideration profitability of nee cultivation 

farmers agncultural labourers and people s representatives preferred exclusively
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inorganic methods Exclusively organic methods were prefeired by all the 

category of stakeholders with regard to production aspects viz soil health human 

health and perceived quality of nee Majonty of the extension personnel peoples 

representatives and agncultural labourers preferred Integrated Nutnent 

Management taking into account yield while an almost equal percentage of farmers 

preferred Integrated Nutnent Management and pnmanly organic methods 

considenng the yield of rice

The stakeholders general preference for exclusively inorganic method was 

owing to the fact that organic methods of nutnent management were mostly labour 

intensive Bulkiness difficulty and inconvenience in handling stench and filthy 

nature of organic manures compared to fertilizers were the reasons for their low 

preference Moreover non availability o f organic manures and its transportation 

incurred a higher cost in organic nee cultivation As most o f the stakeholders had 

medium to high level o f environmental awareness and concerns a vast majonty of 

them preferred exclusively organic methods for improving soil health human 

health and quality of nee

4 2 3 Preference of insect pest control methods

The pattern of preference of vanous insect pest control methods ranging 

from exclusively organic to exclusively inorganic methods is given in Table 16 The 

figures presented indicate that exclusively inorganic methods of insect pest control 

was preferred by majonty of the farmers taking into account labour cost (97 5%) 

ease of handling (97 5%) cost of cultivation (92 5%) profitability (72 5%) and yield 

(50%) Majonty (67 5%) farmers preferred exclusively organic methods of 

cultivation taking into consideration supenor quality of nee soil health and human 

health while pnmanly organic method was preferred m the case of improvement in 

soil health and human health by 32 5 per cent each of the respondents

Table 16 reveals that exclusively inorganic methods of nee cultivation was 

preferred by majonty of the agncultural labourers in most of the production aspects



Table 16 Preference of insect pest control methods by different categones of stakeholders

Category Profitability Yield Cost of 
cultivation

Ease of 
handling

Quality of rice Soil health Human health Labour Cost

Frequency % Frequency % Frequency % Frequency
1 %

Frequency % Frequency % Frequency % Frequency %
Farmers n-40

EIO 29 72 5 20 50 37 92 5 39 97 5 0 0 0 0 0 0 39 97 5
PIO 3 75 1 25 2 5 1 25 0 0 0 0 0 0 1 25
IPM 5 12 5 11 27 5 0 0 0 0 1 25 0 0 0 0 0 0
PO 3 75 8 20 0 0 0 0 12 30 13 32 5 13 32 5 0 0
EO 0 0 0 0 1 25 0 0 27 67 5 27 67 5 27 67 5 0 0

Agricultural labourers n 40
EIO 33 82 5 31 77 5 37 92 5 39 97 5 0 0 0 0 0 0 40 100
PIO 1 25 2 5 2 5 1 25 0 0 0 0 0 0 0 0
IPM 5 12 5 7 175 0 0 0 0 7 175 2 5 2 5 0 0
PO 1 25 0 0 1 25 0 0 10 25 11 27 5 11 27 5 0 0
EO 0 0 0 0 0 0 0 0 23 57 5 27 67 5 27 67 5 0 0

Extension personnel n-40
EIO 16 40 3 75 25 62 5 25 62 5 0 0 0 0 0 0 27 67 5
PIO 1 25 0 0 8 20 4 10 0 0 0 0 0 0 7 17 5
IPM 11 27 5 29 72 5 5 125 8 20 0 0 0 0 0 0 5 12 5
PO 1 25 1 25 2 5 3 75 8 20 8 20 8 20 1 25
EO 11 27 5 7 17 5 0 0 0 0 32 80 32 80 32 80 0 0

People s representatives/social activists n-40
EIO 27 67 5 14 35 34 85 36 90 0 0 ! 0 0 0 0 37 92 5
PIO 1 25 0 0 2 5 1 25 0 0 0 0 0 0 0 0
IPM 2 5 13 32 5 0 0 0 0 3 75 0 0 0 0 0 0
PO 7 17 5 9 22 5 3 75 3 75 0 0 1 25 1 25 2 5
EO 3 75 4 10 1 25 0 0 37 92 5 39 97 5 39 97 5 1 25

E I O  E x clu s iv e  In o rg a n ic  P I O  P r im a r i ly  In o rg a n ic  I P M  In te g ra te d  Pest M a n a g e m e n t P O  P r im a r i ly  org a n ic  E O  E x c lu s iv e ly  O rg a n ic
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viz labour cost (100%) ease of handling (97 5%) and yield (77 5%) In 

improvement of soil and human health 67 5 per cent each of labourers preferred 

exclusively organic methods Exclusively organic method of insect pest control 

was preferred by 57 5 per cent of the labourers considenng the supenor quality of 

nee

As is revealed by Table 16 on account of labour cost (67 5%) ease of 

handling (62 5%) cost of cultivation (62 5%) ad profitability (40%) majonty of the 

extension personnel preferred exclusively inorganic method of insect pest control 

Considenng the yield aspect 72 5 per cent of the extension personnel preferred 

Integrated Pest Management Majonty of the extension personnel voted for 

exclusive organic methods of insect pest control considenng the three production 

aspects vi7 supenor quality of nee (80%) soil health (80%) and human health 

(80%)

An examination of Table 16 indicates that most of people s 

representatives/social activists preferred exclusively inorganic methods while 

taking into consideration labour cost (92 5%) ease of handling (90%) cost of 

cultivation (85%) and profitability (67 5%) Thirty five per cent respondents 

considenng the yield aspect preferred exclusively inorganic insect pest control 

method while a comparable 32 5 per cent respondents voted for Integrated Pest 

Management Majonty of this category of stakeholders preferred exclusively 

organic methods for soil health (97 5%) human health (97 5%) and supenor quality 

of nee (92 5%)

In bnef it is clear from the table that taking into account labour cost ease of 

handling cost of cultivation and profitability all the stakeholders preferred 

exclusively inorganic method of insect pest control Farmers and agncultural 

labourers considenng yield also preferred exclusively inorganic method Inorgamc 

methods involved pesticides which were easy to handle and involved a very little 

labour thus reducing the cost of cultivation and thereby a higher profitability 

Considenng the soil health human health and quality of nee all the stake holders 

preferred exclusively organic methods which may be deemed true in the wake of
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the fact that most of the respondents belonged to category having medium and high 

level of environmental awareness and concerns and most of them were aware of the 

ecological impacts of inorganic farming

4 2 4 Preference of disease control methods

The results on the pattern of preference of different categones of 

stakeholders with regard to disease control methods ranging from exclusively 

organic to exclusively inorganic are explained in Table 17 The figures presented 

indicates that exclusively inorganic method was preferred by majonty of the 

farmers on account of most of the production aspects viz labour cost (97 5%) ease 

of handling (97 5%) cost of cultivation (97 5%) profitability (77 5%) and yield 

(50%) Most of the respondents preferred exclusively organic methods of disease 

control in nee taking into account human health (67 5%) soil health (67 5%) and 

supenor quality of nee (67 5%) whereas 32 5 per cent each preferred pnmanly 

organic methods considenng human health and soil health

A perusal of Table 17 revealed that exclusively inorganic method of 

disease control was preferred by majonty of the extension personnel considenng the 

production aspects viz ease of handling (72 5%) labour cost (67 5%) cost of 

cultivation (62 5%) and profitability (40%) For a better yield 72 5% of this 

category of stakeholders preferred Integrated Disease Management Most of the 

respondents voted for exclusively organic method of disease control on account of 

human health (80%) supenor quality of nee (77 5%) and soil health (72 5%)

An examination of the table of the people s representatives /social activists 

indicate that most of them had a likeness towards exclusively inorganic methods 

while taking into consideration labour cost (92 5%) ease of handling (85%) cost of 

cultivation (85%) and profitability (67 5%) involved in disease control Thirty five 

per cent of this category of stakeholders preferred exclusively inorgamc method 

while a comparable 32 5 per cent preferred Integrated Disease Management 

considering the yield Considenng human health soil health and supenor quality of 

nee 97 5 per cent 97 5 per cent and 92 5 per cent respectively of the people s 

representatives/social activists preferred exclusively organic methods of disease 

control



Table 17 Preference of disease control methods by different categories of stakeholders

Category
Profitability Yield Cost of 

cultivation
Ease of 

handling
Quality of rice Soil health Human health Labour Cost

Frequency % Frequency % Frequc cy % Frequency % Frequency % Frequency % Frequency % Frequency %
Farmers n 40

EIO 31 77 5 20 50 39 97 5 39 97 5 0 0 0 0 0 0 39 97 5
PIO 1 25 1 25 1 25 1 25 0 0 0 0 0 0 1 25
IDM 5 12 5 11 27 5 0 0 0 0 1 25 0 0 0 0 1 25
PO 3 75 8 20 0 0 0 0 12 30 13 32 5 13 32 5 0 0
EO 0 0 0 0 0 0 0 0 27 67 5 27 67 5 27 67 5 0 0

Agricultural labourers n 40
EIO 36 90 34 85 37 92 5 39 97 5 0 0 0 0 0 0 40 100
PIO 1 25 1 25 2 5 1 25 0 0 0 0 0 0 0 0
IDM 2 5 5 12 5 0 0 0 0 7 17 5 2 5 2 5 0 0
PO 1 25 0 0 01 25 0 0 10 25 11 27 5 11 27 5 0 0
EO 0 0 0 0 0 0 0 0 23 57 5 27 67 5 27 67 5 0 0

Extension personnel n 40
EIO 16 40 3 75 25 62 5 29 72 5 0 0 0 0 0 0 27 67 5
PIO 5 12 5 0 0 11 27 5 3 75 0 0 0 0 0 0 5 12 5
IDM 11 27 5 29 72 5 3 75 4 10 0 0 0 0 0 0 3 75
PO 1 25 1 25 0 0 4 10 9 22 5 11 27 5 8 20 5 12 5
EO 7 175 7 175 1 25 0 0 31 77 5 29 72 5 32 80 0 0

People s representatives/social activists n 40
EIO 27 67 5 14 35 34 85 0 0 0 0 0 0 0 0 37 92 5
PIO 1 25 2 5 2 5 2 5 0 0 0 0 0 0 2 5
IDM 2 5 13 32 5 0 0 0 0 3 75 0 0 0 0 0 0
PO 7 17 5 7 17 5 3 75 3 75 0 0 1 25 1 25 1 25
EO 3 75 4 10 1 25 1 25 37 92 5 39 97 5 39 97 5 0 0

E I O  E x c lu s iv e  In o rg a n ic  P I O  P r im a r i ly  In o rg a n ic  I D M  In te g ra te d  Disease M a n a g e m e n t P O  P i m a n ly  o rg a n ic  E O  E x c lu s iv e ly  O r g a n ic
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The result is almost similar to that of the preference of stakeholders for 

insect pest control methods Here most of the stakeholders were inclined towards 

exclusively inorganic methods considenng the production aspects viz labour cost 

ease of handling cost of cultivation and profitability Most of the farmers and 

agncultural labourers had a likeness towards exclusively inorganic disease control 

methods considenng the yield whereas extension personnel preferred Integrated 

Disease Management for a higher yield Majonty of the stakeholders preferred 

exclusively organic methods for better soil health human health and quality of 

nee

4 2 5 Preference of weed control methods

The pattern of preference of weed control methods ranging from exclusively 

organic which is mostly manual to exclusively inorganic methods involving 

herbicides is given in Table 18 An examination of the table of farmers indicates that 

they had an inclination towards exclusively inorgamc methods of weed control 

with regard to labour cost (100%) ease of handling (100%) cost of cultivation 

(100%) profitability (92 5%) and yield (50%) Considenng human health soil 

health and supenor quality of nee 67 5 per cent 67 5 per cent and 65 per cent of the 

farmers respectively preferred exclusively organic methods

Table 18 reveals that majonty of agncultural labourers preferred exclusively 

inorganic methods of weed control with regard to labour cost (100%) ease of 

handling (100%) cost of cultivation (100%) and profitability (90%) Considenng the 

yield aspect 52 5 per cent of the labourers preferred Integrated Weed 

Management Exclusively organic methods of weed control were preferred by 

majonty of the labourers on the production aspects viz human health (67 5%) soil 

health (67 5%) and supenor quality of nee (55%) while 27 5 per cent 27 5 per cent 

and 22 5 per cent each preferred pnmanly organic methods on the production 

aspects like human health soil health and supenor quality of nee respectively



Table 18 P reference of weed contro l m ethods by d iffe ren t categories of stakeholders

Category
Profitability Yield Cost of 

cultivation
Ease of 

handling
Quality of rice Soil health Human health Labour Cost

Frequency % Frequency % Frequency % Frequency % Frequency % Frcquc cy % Frequency % Frequency %
Farmers n 40

EIO 37 92 5 20 50 40 100 40 100 0 0 0 0 0 0 40 100
PIO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

IWM 3 75 12 30 0 0 0 0 3 75 0 0 0 0 0 0
PO 0 0 8 20 0 0 0 0 11 27 5 13 32 5 13 32 5 0 0
EO 0 0 0 0 0 0 0 0 26 65 27 67 5 27 67 5 0 0

Agricultural labourers n 40
EIO 36 90 19 47 5 40 100 40 100 0 0 0 0 0 0 40 100
PIO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

IWM 4 10 21 52 5 0 0 0 0 9 22 5 9 5 2 5 0 0
PO 0 0 0 0 0 0 0 0 9 22 5 11 27 5 11 27 5 0 0
EO 0 0 0 0 0 0 0 0 22 55 27 67 5 27 67 5 0 0

Extension personnel n 40
EIO 24 60 11 27 5 33 82 5 36 90 0 0 0 0 0 0 31 77 5
PIO 3 75 7 17 5 3 75 3 7 5 0 0 0 0 0 0 5 12 5

IWM 9 22 5 9 22 5 3 75 0 0 0 0 0 0 0 0 3 75
PO 4 10 13 32 5 1 25 1 25 8 20 8 20 8 20 1 25
EO 0 0 0 0 0 0 0 0 32 80 32 80 32 80 0 0

People s representatives/social activists n-40
EIO 33 82 5 11 27 5 36 90 36 90 0 0 0 0 0 0 37 92 5
PIO 2 5 4 10 2 5 2 5 0 0 0 0 0 0 2 5

IWM 0 0 16 40 0 0 0 0 1 25 0 0 0 0 0 0
PO 4 10 7 175 2 5 2 5 3 75 I 25 1 25 1 25
EO 1 25 2 5 0 0 0 0 36 90 39 97 5 39 97 5 0 0

EIO Exclusive Inorganic PIO Primarily Inorganic IWM Integrated Weed Management PO Primaril / organic EO Exclusively Organic
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The results presented in Table 18 imply that exclusively inorganic methods 

of weed control was preferred by majonty of the extension personnel on account of 

vanous aspects of production viz ease of handling (90%) cost of cult vat on 

(82 5%) labour cost (77 5%) and profitability (60%) On the yield aspect of nee 

production 32 5 per cent of the extension personnel had an inclination towards 

pnmanly organic weed control methods Majonty of the respondents preferred 

exclusively organic methods taking into consideration human health (80%) soil 

health (80%) and supenor quality of nee (80%)

A perusal of Table 18 revealed that exclusively inorganic methods of weed 

control was preferred by majonty of the people s representatives/social activists 

r'nnQid^ng ^bou cost (92 5%) ease of handling (ono ) cost of cultivation (90%) 

and profitability (82 5%) Forty per cent of the respondents giving pnonty to the 

yield aspect preferred Integrated weed management methods whereas giving 

foremost pnonty to human health (97 5%) soil health (97 5%) and supenor quality 

of nee (90%) majonty of the farmers had an inclination towards exclusively 

organic methods of weed control

In the preference towards weed control methods a vast majonty of 

stakeholders opted exclusively inorgamc methods on the production aspects viz 

labour cost ease of handling cost of cultivation and profitability This may be due 

to the fact that inorganic weed control methods using weedicides involved a few 

labourers thus reducing labour cost and thereby the cost of cultivation This in turn 

would increase their net profitability Majonty of the stakeholders considenng 

human health soil health and quality of nee preferred organic weed control methods 

involving manual labour As most of the stakeholders have medium to high level of 

environmental awareness and concern they were aware about the environmental 

impacts of herbicide application

4 2 6 Effectiveness of the supply of inputs for eco friendly rice farming

An examination of Table 19 indicates that majonty of the farmers always 

obtained seeds as per their requirement in sufficient quantity (60%) and on time 

(60%) Most of the respondents could always procure seeds at the current market 

rate (97 5%) and with easiness in transportation (100%) This may be due to the fact
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that most of the fanners in the study area saved a portion of their harvest for seed 

purpose and hence did not depend on any public or pnvate agency for this input 

Most of the farmers reported that they could not rely on external agencies for quality 

seeds due to poor germination percentage

Majonty of the farmers reported that they obtained manures m required 

quantities (60%) on time (60%) and with transportation easiness (52 5%) only at 

times Most o f the fanners never procured orgamc manure at the current market rate 

(77 5%) Non availability of organic manure is the major constraint faced by the 

farmers m eco friendly nee farming Most of the farmers depend on external 

agencies for this input Diminishing livestock population make organic manure 

considerably unavailable Transportation has b ^  * u A “ ajor constraint

Area and customer wise pnee fluctuation m the case of organic manure especially 

Farm Yard Manure was noticed throughout the study area that ranged from Rs 800 

to Rs 1200 per 1000kg

Organic plant protection inputs were available m sufficient quantities 

(82 5%) and on time (82 5%) only at times They were not always available at the 

market rate (77 5%) Fifty per cent o f the respondents didn t have any problem in 

transporting these inputs There were no registered input agencies exclusively for 

organic plant protection inputs Hence its availability on time was not assured As is 

revealed by Table 11 majonty of the respondents found that imgation water was 

available in required quantity only sometimes (80%) and on time (82 5%) but 

always (92 5%) with transportation easiness The reason for such a response might 

be due to the fact that the study areas were the drought hit regions of Palakkad 

distnct and paddy cultivation here entirely depended on the dam water As the main 

canals and channels were well laid transportation of water was not a problem to the 

local people

Most of the farmers were satisfied with the existing credit system as they 

could always avail loans for the amount they needed (100%) which was available on 

time (100%) and at current bank rate (100%) Majonty of the farmers were of the 

opinion that credit disbursement by the banks were on time with no delay Most of 

them opmed that mterest free loans were a boon to the paddy farmers



Table 19 Effectiveness of the supply of inputs for eco friendly rice farm ing
n = 40

Categ
ory

Seeds M anures O rganic p lan t protection inputs

SQ OT CMR TE SQ OT CMR TE SQ OT CMR TE

F P F P F P F P F P F P F P F P F P F P F P F P
A ways 24 60 24 60 39 97 5 40 100 9 22 5 9 22 5 9 22 5 11 27 5 4 0 4 10 9 22 5 20 50
Some 
t mes

16 40 6 40 0 0 0 0 24 60 24 60 0 0 21 52 5 33 82 5 33 82 5 3 77 5 5 37 5

Neve 0 0 0 0 1 25 0 0 7 75 7 75 31 77 5 8 2 3 75 3 75 0 0 5 25

Categ
ory

Irrigation  w ater C redit

SQ OT TE CQ OT CMR

F P F P F P F P F p F p
A ways 5 125 5 25 37 92 5 40 00 40 00 40 00
Some

mes
32 80 33 82 5 3 75 0 0 0 0 0 0

Neve 3 75 2 5 0 0 0 0 0 0 0 0

SQ Sufficient Quantity OT -  On Time CM R Current Market Rate TE  Easiness m trans] ortation
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Peterson (1997) reported that farmers need inputs to increase production but access 

to these is the major problem to majonty of the farming community

4 2 7 Political affiliation

A glance at Table 20 reveals that majonty of the farmers had an affiliation 

towards liberal democratic (60%) followed by 17 5 per cent who were inclined 

towards liberal left In this category 10 per cent were non political The attitude 

of labourers with respect to this independent vanable was different with majonty of 

them inclined towards the left political ideologies (57 5%) followed by 27 5 per 

cent affiliated to liberal left category The percentage of agncultural labourers 

who were non political were similar to that of the farmer group (10%) Majonty 

of the people s representatives/social activists had an affiliation towards the left 

category (72 5%) whereas only 15 per cent were mclined towards the liberal 

democratic category The findings regarding agncultural labourers is in line with 

the study of Prasidha (2006)

Table 20 Distribution of farmers agricultural labourers and people s 
representatives / social activists based on their political affiliation

Variable Category
Farmers

n-40

Agricultural

labourers

n-40

People s 

representatives/ 
Social activists 

n—40
Frequency % Frequency / Frequency

Political 
affil ation

Right conservative 0 0 0 0 0 0

Liberal democratic 24 60 2 5 6 15

Liberal left 7 17 5 11 27 5 4 10

Left 4 10 23 57 5 29 72 5

Radical left 1 2 5 0 0 0 0

Non political 4 10 4 10 1 2 5
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Environmental concerns

Concern for environment is a very important attribute deciding extent of 

adoption of eco friendly practices in nee cultivation and the distnbution of vanous 

categones of stakeholders based on their environmental concerns are presented in 

the table below

Table 21 Distribution of different categories of stakeholders based on 
environmental concerns

Category Farmers

n-40

Agrl
Labourers

n-40

Extension
personnel

n-40

People s 
rep/social 
activists

n-40
Freque

ncy
% Freque

ncy
% Freque

ncy
% Frequen

cy
%

Lo \ 1 2 5 0 0 0 A n A

Medium 19 47 5 34 85 0 0 7 175
High 20 50 6 15 40 100 33 82 5

A probe into the Table 21 reveals that one half of the farmer respondents 

(50%) had high level of environmental concerns followed by a comparable 47 5 per 

cent with medium level of concerns Most of the agncultural labourers (85%) 

possessed medium level of environmental concerns while cent percent of extension 

personnel and 82 5 per cent of people s representatives/social activists had high 

concern for environment

To summanze the results all the extension personnel and a vast majonty of 

people s representatives had high concern for environment which might be due to 

their high perception on the importance of mitigating environmental degradation and 

environmental awareness It might also be attnbuted to their role in the society as 

change agents promoting and populanzing sustainable agnculture Farmers had 

high to medium level of environmental concerns that could be explained by their 

high to medium level of perception on the importance of mitigating environmental 

degradation and high awareness on environmental aspects Most of the agncultural 

labourers had medium level concern for environment which might be attnbuted to 

their moderate level o f perception on the importance of mitigating environmental 

degradation and environmental awareness As far as the farmers are concerned 

profitability yield and cost of cultivation have been found to be the major
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production aspects which are important as their livelihood solely depends on 

farming Medium level concerns o f labourers might be attnbuted to the interface of 

the opposing interests related to the drudgery involved m eco friendly farming and 

its safety pertaining to the health o f labourers which reduces occupational hazards 

Recently the concept o f sustainability too was gaining momentum among these 

respondents which in turn had led to medium to high level o f concern for 

environment shown by them 

4 3 Environm ental awareness

Environmental awareness is a pre requisite in developing concern for 

environment and hence the distnbution o f stakeholders based on environmental

q  o r p n p c e  c  m  P n  n  tV ig  q VjI q  b e l O W

Table 22 D istribution of different categories of stakeholders based on
environm ental awareness

Category

Farmers

n-40

AgrI Labourers 

n-40

Extension
personnel

n-40

People s 
rep/social 
activists

n-40

Frequency % Frequency % Frequency % Frequency %
Low 0 0 0 0 0 0 0 0

Medium 8 20 40 100 0 0 0 0
High 32 80 0 0 40 100 40 100

Eighty per cent o f the fanners all the extension personnel and people s 

representatives had high level o f  awareness on the environmental aspects o f nee 

farming whereas all the labourers and 20 per cent o f the farmers had medium level 

o f awareness The reason for high level o f awareness m the former three categones 

may be asenbed to their higher educational status when compared to the agncultural 

labourers 60 per cent o f whom were illiterates The first two categones were the 

change agents m the society with leadership traits who were more exposed to current 

development trends in the world Use o f Information and Communication 

Technologies (ICT) is more frequent in the case o f this category o f respondents 

Moreover they also get better exposure on environmental aspects through vanous 

training programmes Fanners are educationally and financially better than 

labourers which explains higher environmental awareness o f  farmers compared to



Fig.6 Distribution of different categories of stakeholders based on environmental concerns

Farmers Agricultural labourers Extension personnel People’s
representatives/social

□  Low (0-10) □  Medium (11-21) □  High (22-32) activists

Fig.7 Distribution of different stakeholders based on their environmental awareness
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agricultural labourers. Gender dimension too plays a pivotal role, which underscores 

this result. Most of the farmers were men while majority of the labourers were 

women. The semi-feudal value system that is still prevalent in Palakkad district 

further substantiates this gap between the categories with regard to environmental 

awareness.

4.5 Factors defining environmental concerns

Factors reflecting environmental concerns of farmers were identified and 

categorized under four dimensions of eco-friendly rice production viz. land and soil 

management, water management, biodiversity and plant protection. Eventhough SRI 

cannot be considered an eco-friendly practice in many aspects; it is very important in 

water conservation point of view especially in water scarce areas of Palakkad. Hence 

this practice was included in the study under water management. The study of Singh 

et al. (2006a) comparing SRI to transplanted rice, where SRI saved irrigation and 

total water input consumption by 23 per cent and 19 per cent respectively, without 

loss in productivity further substantiates this.

Adoption of various eco-friendly practices under these dimensions 

reflects the environmental concerns of the farmers. Table 23 shows the list of factors 

that define the concern for environment.

Table 23. Factors defining environmental concerns of farmers under four 
dimensions
SI.
No.

Factors defining environmental concerns (eco-friendly practices adopted
by farmers)

1. Land and soil management
1. FYM / Compost / Green leaf / Poultry / Biogas slurry application.
2. Soil test based fertilizer application.
3. Nutrient recycling through Farming systems approach ( Dairy / Poultry / Piggery / 

Fishery / Goatry)
4. Practicing crop rotation with pulses / leguminous green manures etc. / fringe 

cropping with cow pea
5. Use of bio — fertilizers like Azolla, Azospirillum etc.
6. Use of urea mixed with neem cake.
7. Applying nitrogen and potassium in lesser quantities, in 2-3 split doses according to 

the duration of the variety.
8. Application of lime
9. Raising cowpea as intercrop for green manure in dry/semi dry sown rice
10. Incorporation of crop residue in the field itself
11. Application of rock phosphate at the time of seeding / planting
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2. Water management
1. Selection of suitable varieties based on water availability
2. Summer ploughing
3. Land leveling / puddling
4. Plastering of field bunds / trimming / channels / its regular cleaning
5. Construction / cleaning / desilting of farm ponds for collecting rain water
6. Maintaining standing water in the field as per the crop requirement
7. Practicing SRI in areas of water scarcity and wherever water management is 

possible.
8. Manual weeding / trampling / stale seed bed technique / walking across paddy fields 

during the vegetative phase of the crop
3. Biodiversity conservation

1. Use of local varieties / traditional photo sensitive varieties / koottumundakan
2. Augmentation of parasite / predator population in the field / use of natural enemies 

likeTrichogramma, Pseudomonas etc.
3. Avoid poaching and killing of birds and animals in rice fields / Avoid using poison 

baits / Minimum external interference in the field
4. Reduce use of chemicals to preserve natural enemy population of the pests in rice 

fields / use of pesticides with low residual toxicity.
5. Using owl and bird perches in rice fields.
6. Raising fish in the water channels.

4. Plant protection measures
1. Ploughing the field and exposing to sun
2. Selection of right season / Adjusting the time of planting
3. Synchronized sowing
4. Raising pest and disease resistant varieties.
5. Removal (sweep nets) and destruction of pests, infected parts and diseased plants .
6. Use of traps (Light traps / pheromone traps / sticky traps)
7. Regular surveillance of the field / Economic Threshold Level
8. Use of environment friendly pesticides like bio-pesticides (neem based, 

Panchagavya, Dasagavya, fish aminoacid)
9. Use of bird scarers like polythene covers/ used audio or video tapes etc.
10. Kerosenised roping / roping / draining the field / Brushing or sweeping rice plants 

with bamboo thorns, murams etc.
11. Harvesting crop nearest to the soil
12. Precautions while spraying / using safety gadgets / avoiding drift / safe disposal of 

containers / using equipments of prescribed standards
13. Planting borders closely with seedlings to restrict the entry of rats / water 

management
14. Soaking seeds in hot water / applying supernatant of cow dung slurry / placing 

sachets of bleaching powder against Bacterial Leaf Blight.
15. Releasing ducklings in the field after harvest
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As explained earlier, the eco-friendly practices identified were categorized 

into four dimensions viz. land and soil management, water management, biodiversity 

and plant protection. Nature of environmental concerns elaborates the practices 

adopted by the farmers in response to their concern for sustainability and 

environmental protection that could be brought about in rice farming. The extent of 

environmental concerns they have in rice cultivation will be reflected in their 

adoption of technologies. .

4.6.1. Nature of environmental concerns as reflected in the planning and 

implementation stages of development projects on rice farming

This section elaborates the nature of environmental concerns expressed by 

fanners by focusing on the eco-friendly practices that had been considered by the 

farmers at padashekarasamithi level in the planning stage and that were adopted by 

the farmers in their respective fields. The practices studied were categorized into 

four dimensions viz. land and soil management, water management, biodiversity and 

plant protection.

4.6.1.1. Land and soil management

Under this dimension, eleven practices (Table 24) were identified, of which 

all the farmers opined that application of rock phosphate could not be adopted due to 

its unavailability in the local market. All the other ten practices as given in the table 

could be adopted. Half of the respondents (50%) reported that their 

padashekarasamithi considered three eco-friendly practices while planning and they 

were (1) practicing crop rotation with pulses/leguminous green manures /fringe 

cropping with cowpea (2) application of nitrogen and potassium in lesser quantities, 

in two to three split doses and (3) application o f lime. The reasons for considering 

these practices in the planning stage was that all these inputs were distributed from 

krishi bhavans through padashekarasamithis at subsidized rates, for which the 

samithi has to inform in advance the quantity of inputs required by them. As is

4.6 Nature and extent of environmental concerns in the development projects

of rice farming



Green leaf manuring

Crop rotation with groundnut and red gram
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revealed from Table 24 all the farmer respondents adopted two practices viz. (1) 

applying nitrogen and potassium in lesser quantities, in two to three split doses 

according to the duration of the variety and (2) incorporation of crop residue in the 

field itself. Every farmer was aware of the fact that

Table 24. Nature of environmental concern as reflected in the planning and 
implementation stages of development projects on rice farming

1. Land and soil management
(n=40)

SI.
No.

Technologies Planning Implementati
on

F % F %
1. FYM / Com post / Green leaf / Poultry / Biogas slurry 

application.
0 0 21 52.5

2. Soil test based fertilizer application. 0 0 4 10
3. Nutrient recycling through Farming system s approach 

( Dairy / Poultry / Piggery / Fishery / Goatry)
0 0 16 40

4. Practicing crop rotation with pulses / leguminous 
green m anures etc. / fringe cropping with cow pea

20 50 37 92.5

5. Use o f  bio -  fertilizers like Azolla, Azospirillum etc. 0 0 8 20
6. Use o f  urea mixed with neem cake. 0 0 12 30
7. A pplying nitrogen and potassium  in 2-3 split doses 

according to the duration o f  the variety.
20 50 40 100

8. Application o f  lime 20 50 20 50
9. Raising cowpea as intercrop for green manure in 

dry/sem i dry sown rice
0 0 3 7.5

10. Incorporation o f  crop residue in the field itself 0 0 40 100
11. Application o f  rock phosphate at the time o f  seeding / 

planting
0 0 0 0

2. Water management
(n=40)

SI.
No.

Technologies Planning Implementati
on

F % F %
1. Selection o f  suitable varieties based on water 

availability
40 100 39 97.5

2. Sum m er ploughing 10 25 40 100
3. Land leveling / puddling 10 25 40 100
4. Plastering o f  field bunds / trim m ing / channels / its 

regular cleaning
0 0 33 82.5

5. Construction / cleaning / desilting o f  farm ponds for 
collecting rain water

0 0 5 12.5

6. M aintaining standing water in the field as per the crop 
requirem ent

0 0 40 100

7. Practicing SRI in areas o f  w ater scarcity and w herever 
w ater m anagem ent is possible.

0 0 4 10

8. M anual w eeding / tram pling /  stale seed bed technique 
/  walking across paddy fields during the vegetative 
phase o f  the crop

0 0 23 57.5
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3. Biodiversity (n=40)

SI.
No.

Technologies Planning Im plem enta ti
on

F % F %
1. Use o f  local varieties / traditional photo sensitive 

varieties / koottum undakan
0 0 0 0

2. A ugm entation o f  parasite /  predator population in the 
field / use o f  natural enem ies like Trichogramma, 
Pseudomonas etc.

40 100 23 57.5

3. A void poaching and killing o f  birds and animals in rice 
fields / Avoid using poison baits /  M inim um  external 
interference in the field

0 0 32 80

4. Reduce use o f  chem icals to preserve natural enemy 
population o f  the pests in rice fields / use o f  pesticides 
with low residual toxicity.

20 50 21 52.5

5. Using owl and bird perches in rice fields. 0 0 21 52.5
6. Raising fish in the w ater channels. 0 0 9 22.5

4. Plant protection
(n=40)

SI.
No.

Technologies Planning Im p lem en ta t
ion

F % F %
1. Ploughing the field and exposing to sun 0 0 40 100
2. Selection o f  right season / A djusting the time o f  planting 40 100 28 70
3. Synchronized sowing 20 50 31 77.5
4. Raising pest and disease resistant varieties. 30 75 19 47.5
5. Rem oval (sweep nets) and destruction o f  pests, infected 

parts and diseased plants.
0 0 3 7.5

6. Use o f  traps (Light traps / pherom one traps / sticky traps) 0 0 1 2.5
7. R egular surveillance o f  the field / Econom ic Threshold 

Level
0 0 36 90

8. Use o f  environm ent friendly pesticides like bio-pesticides 
(neem  based, Panchagavya, D asagavya, fish am inoacid)

0 0 8 20

9. Use o f  bird scarers like polythene covers/ used audio or 
video tapes etc.

0 0 28 70

10. K erosenised roping / roping / draining the field / 
Brushing or sw eeping rice plants with bam boo thom s, 
murams etc.

0 0 1 2.5

11. H arvesting crop nearest to the soil 0 0 0 0
12. Precautions while spraying / using safety gadgets / 

avoiding drift /  safe disposal o f  containers / using 
equipm ents o f  prescribed standards

0 0 0 0

13. Planting borders closely with seedlings to restrict the 
entry o f  rats / w ater m anagem ent

0 0 0 0

14. Soaking seeds in hot w ater /  applying supernatant o f  cow  
dung slurry / placing sachets o f  bleaching pow der against 
Bacterial L eaf Blight.

0 0 25 62.5

15. Releasing ducklings in the field after harvest 0 0 5 12.5
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chemical fertilizers should be applied as per the crop requirement in split doses. 

Incorporation of crop residue was an age-old practice in the study area that had been 

followed by the farmers even today. Farmers used to incorporate the residues in the 

soil at the time of ploughing. Fringe cropping with pulses, like cow pea, urd etc was 

adopted by 92.5 per cent of the farmers. This was also a traditional practice followed 

by the farmers even today without actually knowing its environmental benefits. 

Most farmers took up this practice for additional income /family consumption. They 

had also grown leguminous green manures like daincha in their fields as seeds of 

this green manure plant were distributed to padashekarasamithi through krishi 

bhavans. More than half of the respondents adopted practice of

FYM/compost/green leaf manure/poultry/biogas slurry application. Farmyard 

manure was applied by majority of the respondents, as this was a traditional practice

followed by rice growers in the study area. Even though livestock population had

declined, the farmers, majority of whom were old aged, procured this input at a 

higher cost. As the environmental awareness too was found to be high among the 

farmers most of them knew the benefits of adding organic matter to the soil. An 

indigenous practice adopted by the farmers for improving soil health was 

Attupatty', another way of adding organic matter to the soil being practiced by 

farmers, where in goats and sheep were brought in herds mainly from the

neighbouring state, Tamil Nadu and released in the paddy fields after harvest. The 

faecal matter thus added to the soil improves soil health. Liming/dolomite 

application was practiced by half of the respondents. The soils of the study area 

were found to be acidic except in Nalleppilly where it was neutral to alkaline. Lime 

was distributed to the samithis through krishi bhavans and hence a better adoption 

level of this practice was observed.

4.6.I.2. W ater Management

All the eight practices identified under this dimension were adopted in the 

study area as reported by the respondent farmers. Three fourth of the farmers 

reported that their samithis considered only a single water management practice in 

the planning stage and that was selection of suitable varieties based on water
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availability. This practice was taken into consideration in the planning stage as the 

seeds were distributed from krishi bhavans @ Rs. 9/kg. One fourth ot the 

respondents opined that their samithis considered three water management practices 

in the planning stage and they were (1) selection of suitable varieties based on water 

availability, (2) summer ploughing and (3) land leveling/puddling. Summer 

ploughing and land leveling/puddling was mechanized and one of the samithis 

among the four selected, performed these operations together in their 

padashekarams. This was the reason why they considered it in the planning stage.

Table 24 reveals that all the respondents adopted three major water 

management practices viz. (1) summer ploughing, (2) land leveling/ puddling and (3) 

maintaining standing water as per crop requirement. These practices which were 

perceived to be inevitable in rice farming and carried out together were adopted by 

all the farmers in the study area. These were also considered to be the best methods 

for conserving water in situ. 97.5 per cent of the farmers selected suitable varieties 

based on water availability. The rice growers of Palakkad were mainly dependent 

on dam water for irrigation purpose and planned their crop accordingly. This could 

be the reason why a vast majority adopted the practice of varietal selection based on 

water availability. It was revealed from Table 24 that 82.5 per cent of the farmers 

plastered field bunds or trimmed or cleaned it. It is a regular practice among farmers 

to plaster/trim the field bunds once in two to three years. Even though it was costly 

due to undulated topography of the land, which necessitated taller bunds, it was 

being carried out in alternate years by most of the farmers. Crab holes found in the 

bunds were also regularly plugged by the farmers to reduce water loss. Manual 

weeding was practiced by 57.5 per cent of the farmer respondents. Some of the 

farmers opined that weed infestation was found to be higher in the succeeding crop 

season after herbicide application and hence sought manual weeding.

4.6.I.3. Biodiversity

With respect to the eco-friendly practices intended to conserve the biodiversity 

in rice fields, cent percent of the farmer respondents reported that all the six 

practices identified under the dimension were feasible to be adopted in their fields.



Rainwater harvesting

Ploughing for water conservation

Ploughing and levelling for water conservation
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One practice considered in the planning stage was augmentation of parasite /predator 

population in the field/use of natural enemies like Trichogrammci, Pseudomonas etc. 

It is learnt that the only reason for including it in the planning stage was that it was 

included in the list of inputs distributed to the samiths through krishi bhavans. In 

the case of the two practices considered in the planning stage other than the above, 

padashekarasamithi insisted on reduced use of chemicals to preserve natural enemy 

population of the pests in rice fields. It is observed from Table 24 that 80 per cent of 

the farmers avoided poaching and killing of birds and animals in rice fields. Use of 

poison baits was also avoided. Farmers used bird scarers like used video or audio 

tapes, crackers etc to reduce damage caused by them and used rat traps instead of 

poison baits, to reduce rat menace in rice fields. Natural enemies like 

Trichogramma and Pseudomonas was used by 57.5 per cent of the farmers. The use 

of natural enemies was popularized among the farmers in the recent years and 

Pseudomonas was distributed to the padashekarasamithis. The farmers who 

adopted this practice had a positive attitude towards them. It was found that an 

equal number of respondents (52.5%) reduced the use of chemicals and used bird 

and owl perches in the field for natural control of insect-pests. The higher level of 

environmental awareness among the farmers would have prompted the farmers to 

reduce the use of chemicals. Using bird perches in rice fields was an earlier 

technique used to attract birds in order to control the insect-pests, rats etc and had 

been adopted by more than half of the respondents (52.5%). It is interesting to note 

that no respondents cultivated local varieties in their fields. This was due to the fact 

that productivity was too low for such varieties and that all the farmers obviously 

had an eye on productivity, rather than the quality attributes.

4.6.1.4. Plant protection

Half of the respondent farmers reported that all the fifteen eco-friendly plant 

protection practices given in Table 24 were possible to be adopted in their fields 

whereas an equal percentage of farmers (25% each) opined that 13-14 practices 

could be adopted in their respective areas. Thus the practice that could not be 

adopted in the former situation was kerosenised roping/draining the field / sweeping
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nee plants with bamboo thoms as the incidence of case worm or an excessive 

population of leaf folders were not reported in one of the padashekarams The 

practices that could not or need not be considered for adoption m Kuzhalmannam 

were kerosemsed roping draining the field or brushing nee plants with bamboo 

thoms as the incidence of case worms and leaf folders were not prevalent Here 

incidence of Bactenal Leaf Blight was also found to be less Hence they had 

excluded the practice soaking seeds in hot water or applying supernatant of cow 

dung slurry or placing sachets of bleaching power from the list of practices possible 

to be adopted Fifty per cent of the farmers reported that three practices were 

considered by their padashekarasamithi s dunng the planning phase and they were 

(1) selection of rigM season (2) synchronized sowing aH  ^  — p~ »rd

disease resistant varieties A meeting would be convened before every crop season 

to decide the time of sowing The samithi insisted on synchronized sowing which 

was found very difficult to implement The members discussed the varieties to be 

grown considering water availability resistance to common pests and diseases and 

farmers preference

Table 24 indicates that all the respondent farmers ploughed the field and 

exposed it to the sun The farmers in the study area ploughed their fields 

immediately after harvest and exposed it to the sun for one to two months and this 

was reported to be practiced uniformly by all the farmers Ninety per cent of the 

farmers visited their fields regularly and watched out for damages due to insects 

pests and diseases It was observed to be a routine practice for majority of the 

farmers to walk around their fields in early hours of the day which helped them 

assess the intensity of damage caused by insect pests diseases etc Synchronized 

sowing was practiced by 77 5 per cent of the respondents The major insect pest in 

the study area was nee bug whose attack was seen predominant in areas with 

different crop stages dunng the same time Hence three forth of the farmers 

practiced synchronized sowing Seventy per cent each of the respondents used bird 

scarers like polythene covers used video or audiotapes crackers etc This was found 

to be a local practice in nee farming As this practice did not involve additional 

expense this was adopted by majonty o f the fanners An equal number of
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respondents (70%) tried to select the nght season for planting to ward off insect 

pests Supernatant of cow dung slurry and sachets of bleaching powder were used 

by 62 5 per cent of the respondents against Bacterial Leaf Blight Majonty of the 

respondents adopted this eco friendly practice due to their direct experience on 

effective control of the disease and lesser cost involved None of the respondents 

adopted techniques viz (1) harvesting crop nearest to the soil (2) taking precautions 

while handling pesticides and (3) planting borders closely with seedlings Due to 

labour scarcity harvesting machines that would not cut the crop nearest to the soil 

were used The farmers who employed labourers too complained that the crop was 

cut much above the soil level to reduce the weight of the crop bundles dunng its 

transpo1-^ ™  Annnn nrA -najority of the cases the labourers h ’idled

chemical pesticides They were not properly trained on usage of chemical 

pesticides Moreover they did not give an ear to the farmers advice on such 

matters They never used masks gloves or other safety gadgets due to 

inconvenience in spraying They smoke cigarettes m between and eat without 

proper washing of their hands None of the respondents practiced close planting of 

borders with seedlings as most of them were not familiar with this practice and were 

doubtful on the success of this practice to evade rats

4 6 2 Extent of environmental concerns in the plannmg and implementation of 
development projects on eco friendly rice farming

Estimation of extent of environmental concerns in nee farming employed a 

quantitative method by which extent of adoption of eco friendly practices were 

worked out in such a way that the environmental concerns of the respondents are 

elicited Environmental concern at the planning stage at padashekarasamithi level 

and implementation stage at the field level (le individual level) were quantified 

separately and compared Separate indices were worked out for each dimension The 

eco friendly practices which were feasible in the padashekaram only were 

considered in the plannmg stage by the samithis 

4 6 2 X Land and Sod Management

Cent percent of the farmer respondents opined that ten technologies out of 

eleven were possible to be adopted in their fields Half of the fanner respondents
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(50%) reported that their padashekarasamithis considered three practices while

planning Thirty per cent of the fanners were found to adopt four eco friendly

practices under land and soil management dimension A comparable 27 5 per cent of

the farmers had been found to adopt six practices out of the possible ten (Table 25)

Table 25 Extent of environmental concerns m the plannmg and 
implementation of development projects on eco friendly rice farming

Land and sod management n -  40
Inclusion / 

Adoption of 
practices 

(nos)

Planning stage* Feasible practices In practice
Frequency % Frequency % Frequency %

1 0 0 0 0 0 0
2 10 25 0 0 0 0
3 20 50 0 0 5 12 5
4 10 25 0 0 12 30
5 0 0 0 0 5 12 5
6 0 0 0 0 11 27 5
7 0 0 0 0 7 17 5
8 0 0 0 0 0 0
9 0 0 0 0 0 0
10 0 0 40 100 0 0
11 0 0 0 0 0 0

*In planning stage a frequency of ten fanners const tutes one padashekarasamith

Water management
Inclusion / 

Adoption of 
practices 

(nos )

Planning stage* Feasible practices In practice
Frequency % Frequency % Frequency %

1 30 75 0 0 0 0
2 0 0 0 0 0 0
3 10 25 0 0 1 25
4 0 0 0 0 5 12 5
5 0 0 0 0 12 30
6 0 0 0 0 10 25
7 0 0 0 0 11 27 5
8 0 0 40 100 1 25
9 0 0 0 0 0 0

Biodiversity

Inclusion / 
Adoption of 

practices 
(nos)

Planning stage* Feasible practices In practice
Frequency % Frequency % Frequency %

0 0 0 0 0 0 0
1 20 50 0 0 9 22 5
2 20 50 0 0 9 22 5
3 0 0 0 0 9 22 5
4 0 0 0 0 9 22 5
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5 0 0 0 0 4 10
6 0 0 40 100 0 0

Plant protection
Inclusion / 

Adoption of 
practices (nos )

Planning stage* Feasible practices In practice
Frequency % Frequency % Frequency %

0 0 0 0 0 0 0
1 10 25 0 0 0 0
2 10 25 0 0 0 0
3 20 50 0 0 0 0
4 0 0 0 0 9 22 5
5 0 0 0 0 12 30
6 0 0 0 0 9 22 5
7 0 0 0 0 3 75
8 0 0 0 0 5 125
9 0 0 0 0 2 5
10 0 0 0 0 0 0
11 0 0 0 0 0 0
12 0 0 0 0 0 0
13 0 0 10 25 0 0
14 0 0 10 25 0 0
15 0 0 20 50 0 0

*In plannmg stage a frequency of ten fanners constitutes one padashekarasam tki

4 6 2 2 Water Management

Three fourth of the farmers reported that their padashekarasamithis 
considered only a single water management practice in the planning stage All the 
other practices related to water management were never considered by these 
padashekarasamithis One fourth of the respondents opined that their samithis 
considered three practices in the planning stage In the implementation stages of eco 
fhendly nee cultivation all the eight practices were found to be possible to adopt in 
the farmer s field Out of the eight practices 30 per cent adopted five water 
management practices Seven practices that were eco friendly were practiced by 
27 5 per cent of the farmers (Table 24)

4 6 2 3 Biodiversity

With respect to the eco friendly practices intended to conserve the 
biodiversity m nee fields cent percent of the fanners reported that all the six 
practices identified under the dimension were possible to be adopted in their fields 
Twenty per cent each of the respondent farmers opmed that in the plannmg stage
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only one and two practices for conserving biodiversity were considered by their 
samithis About an equal number of respondents (22 5% each) were reported to have 
adopted one two three and four eco fhendly techniques for conserving biodiversity

4 6 2 4 Plant protection

Half of the respondent farmers reported that fifteen eco fhendly plant protection 
practices could be adopted in their fields whereas an equal proportion of farmers 
(25% each) opined fourteen and thirteen practices could be adopted in their area 
Fifty per cent of the farmers reported that three practices were considered by their 
padashekarasamithis dunng the plannmg phase Five technologies were adopted by 
30 per cent of the farmers whereas 22 5 per cent each of the loners auoptcc iour 
and six practices m their fields

Table 26 Mean index values of environmental concerns expressed by 
respondents n 40

Mm Max Mean SD CV (%)
Land and soil 
management

Plannmg 20 40 30 6 95 23 17
Practicing 30 70 50 33 13 51 26 84

Water
management

Plannmg 12 5 37 5 18 33 10 75 58 65
Practicing 37 5 100 70 83 15 16 214

Biodiversity
Plannmg 16 67 33 33 25 56 8 45 33 06
Practicing 16 67 83 33 44 45 21 14 47 56

Plant protection
Plannmg 6 67 23 08 15 94 651 40 84
Practicing 26 67 60 39 53 9 25 23 4

Overall
Plannmg 15 38 26 32 21 56 411 19 06
Practicing 31 58 69 23 49 65 11 7 23 56

Environmental concern index was worked out for every respondent for the 
planning and implementation stages separately based on the number of practices 
included in the planning stage adopted m the implementation stage and those 
possible to be adopted in the field As revealed from the Table 26 the mean index of 
environmental concerns in the planning stage of land and soil management was 30 
whereas it was 50 33 in the implementation stage With regard to water management 
dimension 18 33 per cent was the mean index for the planning stage followed by
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70 83 in the implementation/adoption stage The mean index value for the plannmg 
stage of biodiversity conservation was 25 56 while it was found to be 44 45 in the 
implementation stage Dimension of plant protection had an index value of 15 94 
for the plannmg stage and 39 53 in the implementation stage Considering the 
overall adoption of technologies the mean index value in the planning stage was 
21 56 and for overall implementation it was observed to be 49 65

The respondents were divided into three classes of low medium and 
high based on their individual index values obtained for the planning and 

implementation stages The frequencies and proportion of respondents coming 
under each class was worked out and presented in Table 26 As is revealed from the 
table 75 per cent of the farmer respondents was m the lower class with regard to 
plannmg of land and soil management practices followed by 25 per cent m the 
medium category The frequency for water management dimension too shows a 
similar result with 75 per cent in the lower category and 25 per cent in the medium 
category in planning All the respondents (100%) were found to be m the low 
category with regard to plannmg of the technologies to be adopted in 
padashekarams under the dimensions biodiversity and plant protection

Table 27 clearly indicates that 87 5 per cent of the respondents belonged to the 
medium category of extent of environmental concerns followed by a 12 5 per cent 
m the low category with regard to implementation of eco friendly practices 
pertaining to land and soil management m nee fields All the respondents (100%) 
belonged to the medium category of environmental concerns I adoption of eco 
friendly water management practices 52 5 per cent of the respondents were in the 
medium category of adoption of biodiversity conservation practices whereas 47 5 
per cent belonged to the low category With respect to the adoption of plant 
protection practices 67 5 per cent of the farmer respondents had medium level of 
environmental concerns followed by 32 5 per cent in the low category of adoption 
of eco friendly plant protection practices
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Table 27 Distribution of respondents across different adopter categones on 
the basis of environmental mdices under the four dimensions of environmental 
concerns n 40

Planning Implementation
Low Meditum High Low Meditum High

F % F % F % F % F % F %
Land and soil 
management 30 75 10 25 0 0 5 12 5 35 87 5 0 0

Water
management 30 75 10 25 0 0 0 0 40 100 0 0

Biodiversity 40 100 0 0 0 0 19 47 5 21 52 5 0 0

Plant protection 40 100 0 0 0 0 13 32 5 27 67 5 0 0

Overall 40 100 0 0 0 0 1 25 39 97 5 0 0

To summarize the results the overall extent of environmental concerns 

pertaining to the vanous dimensions m the planning stage was m the low category 

and all the respondents belonged to this category whereas majonty (97 5%) of the 

respondents had medium level of environmental concerns in adopting vanous 

practices belonging to the four dimensions under study Majonty of the farmers were 

in the lower class with regard to planning of land and soil management practices and 

water management practices whereas all the respondents belonged to the low 

category in the case of biodiversity and plant protection dimension With regard to 

adoption majonty of the respondents belonged to the medium category on the 

dimensions of land and soil management (87 5%) biodiversity conservation (52 5%) 

and plant protection (67 5%) while all the respondents (100%) belonged to the 

medium category on the water management dimensions The above results show the 

inefficient planning at padashekarasamithi level and a better adoption and 

environmental concerns at the farmer level
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Table 28 Percentage adoption of eco-friendly practices over planning at 
padashekarasamithi level by farmers

n-40
Min Max Mean SD CV (%)

Land &S01I management 100 350 178 33 70 56 39 57

Water management 100 800 493 33 212 52 43 08

Biodiversity 50 399 9 189 96 96 81 50 96

Plant Protection 133 3 699 7 306 06 162 15 52 98

Overall 120 433 5 241 25 8127 33 69

Table 28 explains the percentage adoption over planning of various dimensions viz 

land and soil management water management biodiversity and plant protection 

The practices which were feasible in the padashekaram only were considered m the 

planning stage by the samithis It was observed that percentage adoption of land and 

soil management practices over planning was 178 33 whereas it was the highest 

(493 33 %) in case of water management dimension In the case of biodiversity 

conservation practices 189 96 per cent of adoption over plannmg was noticed and 

finally the percentage adoption of plant protection measures over planning was 

found to be 306 06 Thus the overall adoption of all the above dimensions over the 

planning stage was worked out to be 241 25 per cent

The result clearly indicates that adoption of the eco friendly practices (extent 

of environmental concerns) as reflected in the adoption of practices in the 

implementation stage was far more than those included in planning stages for all the 

four dimensions identified The major reason for this result is that the planning 

phase of the development projects on nee farming was earned out at the 

padashekarasamithi level whereas the implementation of the eco friendly 

technologies were done at the individual level As explained in the constraint the 

major lacuna m the development projects of nee is inadequate and inefficient 

planning which could be attnbuted to lack of interest of the members lack of co 

ordmation and lack of consensus among the members on the technologies to be 

adopted Padashekarasamithi was looked upon as an mput supplier of the 

department by majonty of the members and hence they do plannmg only on the
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inputs and quantity required by the samithi Highly irregular meetings once or twice 

a crop season low attendance of the members etc makes planning ineffective 

Implementation of most of these technologies was done at an individual level where 

farmers take up practices as per their preference and environmental concerns The 

medium level of eco friendly technology adoption can be explained by the medium 

environmental concerns expressed by the farmers

The results clearly shows a wide gap between the planning and adoption 

stages of water management with 493 33 per cent followed by plant protection 

(306 06%) biodiversity conservation (189 96%) and finally land and soil 

management (178 33%) In water management dimension only one out of eight 

feasible eco friendly practices relevant to the field situation was considered for 

planning by majonty of the padashekarasamithis whereas most of them adopted 

five to seven eco friendly water management practices in their fields This explains 

the higher value for adoption of water management over plannmg Similar is the 

case of plant protection measures where the practices considered m the planning 

stage by majonty of the farmers were very low (three) compared to the number of 

technologies plausible to be adopted

4 7 Relationship between set of independent variables and a set of dependent
variables Canonical correlation analysis

Canonical correlation analysis was applied to analyze the importance of profile 

charactenstics and dependent vanables of farmers agncultural labourers extension 

personnel and people s representatives This analysis provided a number of pairs of 

canonical vanates for X and Y separately along with canonical correlations and its 

test of significance The weights of the vanables in the canonical vanates were used 

to identify the importance of individual vanables in X and Y set Moreover this 

analysis provided canonical loadings (structure coefficients) and cross loadings 

which were also relevant to identify the key vanables in both sets Redundancy 

index is a measure used to identify the amount of vanance explained by the 

vanables m the canonical function
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In the present study three dependent variables viz environmental concerns 

(Y ) environmental awareness (Y2) and extent of environmental concerns as 

reflected in the inclusion/adoption of technologies in the planning and 

implementation stages of development projects on nee farming (Y3) were included 

for farmers Environmental concerns (Yl) and environmental awareness (Y2) were 

the dependent vanables selected in the case of agncultural labourers extension 

personnel and people s representatives/social activists The profile charactensties 

were taken as independent vanables and the independent set was denoted by X The 

results of the analysis are presented under four categones of stakeholders

4 71  Relationship between profile characteristics and environmental concerns 
environmental awareness and extent of environmental concerns of farmers

Table 29 indicates inter correlation matrix that gives us an insight to the inter 

correlations of the vanables selected for the study The significance of the 

correlations at 5% and 1% level is indicated in the table Interpretation of nter 

correlations of the vanables is not so relevant m the context of canonical correlation 

analysis and hence is not included in the text An overview of the matnx shows that 

most of the vanables selected had significant intercorrelations except age and 

occupation of which age shows negative inter correlations

Three pairs o f canonical vanates were identified for providing canonical 

weights and loadings with canonical correlations 0 99 0 88 and 0 67 respectively 

(Table 30)

Test of significance of first canonical correlation based on Wilks lambda 

was found to be statistically significant (Table 30 ) at 0 01 level while the second 

and third canomcal correlation was not significant at 0 05 level Tests like Pillai s 

criterion Hotelling s trace and Roy s largest root suggested that the first function 

considered was significant at 1 %



Table 29 Intercorrelations of the vanables of farmers
I XI X2 X3 X4 X5 X6 X7 X8 X9 

+
XI 1 0000
X2 | 0 0172 1 0000
X3 | 0 1152 024 6 1 0000

X4 0 3964 0 648 0 1253 1 0000

X5 02304 0 4950 0 446 0 5204 1 0000

X6 0 0271 0 4139 0 1652 0 69 7 0 6637 0000

X7 [ 0 0624 0 5100 0 01 8 0 5228 0 5789 0 3752 1 0000

X8 | 0 0804 0 7677 0 0295 0 7884 0 6485 0 5482 0 6346 I 0000

X9 0 795 0 7683 0 0357 0 8017 0 5549 0 5048 0 5888 09 0000

X 0 | 0 2555 0 4269 0 1573 0 4091 0 5026 04551 0 2232 0 44 0 42 4

X 1| 0 1944 0 6503 0 1203 0 4974 0 7048 0 474 06190 0 78 0 7826

X12 -0 1384 0 6107 Oil 55 0 5355 0 7801 0 4933 0 670 0 77 0 7054

X13 02969 0 521 00591 0 4165 0 7493 0 4469 0 6300 0 56 0 5067

X14 0 1783 0 076 06903 0 2576 0 929 0 2082 0 0983 02 0 2341

X15 0 054 07118 -0 0934 0 6523 0 6372 0 5455 0 4867 0 80 0 7553

X161 0 0543 0 7375 0 0600 0 70 5 0 7422 0 5794 0 6020 0 82 0 7929

Y1 | 0 1467 0 6765 0 1353 0 8206 0 5646 0 6083 0 5781 091 0 9005

Y2 | 02490 0 7979 0 0322 0 8625 0 5770 0 5835 0 5925 0 85 0 8356

Y3 0 0336 0 6219 0 09 0 0 7596 0 5628 05811 05156 0 78 0 7385

Xll X12 X 3 X14 X15 X 6 Y Y2 Y3

1 0000
0 8782 1 0000

0 7408 0 7047 0000

0 626 0 2025 0 1276 0000

0 73 7 0 7470 0 6999 015 4 1 0000

0 7598 0 7420 0 7857 018 I 0 85 1 0000

0 7735 0 7349 0 5882 0 3 97 0 84 0 8553 I 0000

0 6717 0 7063 0 5765 00 6 0 73 0 8438 0 8699 1 0000

0 6593 0 6434 0 6468 0 00 8 0 7 0 7667 0 8437 0815

X 0

0000
0 59 3

0 6453

0 7046

0 982

0 7 88

0 624

0 5666

0 5140

0 6409

s gn f  cant at 1% 

s gn f  cant at 5%
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Variables in X and Y set
XI Age
X2 Educa on 
X3 Occupat on
X4 Experience n deal ng w th eco-fhendly nee cult vat on
X5 Part c pat on n tran  ng programmes on eco-fhendly cult va on
X6 Part c pa on n ac vit es rela ed to envi onmental conservat on
X7 Att tude towa ds group management n nee farm ng
X8 Percept on on the mportance of m gat ng env ronmental degradat on
X9 lnd genous v sdom onentat on
X I0 L ves ock possess on
X II Rsk onentat on 
X 12 Export onentat on
X13 A tude towards extens on n ervent ons n populanz ng eco-fhendly nee cul vat on 
X14 Pol t cal onentat on 
X16 Sense of empowerment
X I7 Knowledge on eco-fhendly pract ces n nee cult va on

Y1 Env onmental concerns
Y2 Env ronmental awa eness
Y3 Na ure and ex en of nv onmental concerns as reflected n the nclus o 
plann ng and mplemen at on of development projects on nee farm ng

n f  (V-lin rwnw

Table 30 Canonical functions and F statistic of farmers
Canonical Canonical Canomcal F statistic Probability
Function correlation R 2

1 0 9894 0 979 4 5153 0 0000 a
2 0 8840 0 781 1 5140 01503 e
3 0 6730 0 453 0 7689 0 6846 e

Tests of significance of all canonical correlations

Wilks lambda 
Pillais trace 
Lawley Hotelling trace 
Roy's largest root

Statistic
00252893 
2 21332 
50 6658 
46 2608

F
4 5153 
2 2859 
10 2035 
37 5869

Prob>F
0 0000 a 
0 0045 a 
0 0000 a 
0 0000 u

e exact a approximate u upper bound on F 
Table 31 Redundancy analysis of three pairs of dependent and independent canonical 
functions of farmers

Standardized variance of the dependent variables explained by
The r own 

canon cal vanate 
(shared variance)

The opposite canonical 
vanate (Redundancy)

Canon cal 
function

Percentage Cumulat ve 
percentage

Canomcal R2 Percentage Cumulative
percentage

1 0 846 0 846 0 979 0 828 0 828
2 0 053 0 899 0 781 0 041 0 869
3 0 101 1000 0 453 0 046 0 915

Standardized variance of the mdependent variables explamed by
Their own 

canomcal vanate 
(shared variance)

The oppos te canomcal 
vanate (Redundancy)

Canonical
function

Percentage Cumulative
percentage

Canomcal R2 Percentage Cumulative
percentage

1 0472 0 472 0 979 0 462 0 462
2 0 034 0 506 0 781 0 027 0 489
3 0 048 0 554 0 453 0 022 0511
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Table 31 indicates the amount of shared variance explained by the canonical 

vanates with its own independent / dependent vanables and the redundancy indices 

for dependent and independent vanables The result indicates that the amount of 

shared vanance explained by first dependent canonical vanate of environmental 

concern environmental awareness and extent of environmental concerns as reflected 

in adoption of technologies m nee cultivation was 85 per cent for farmers along 

with a redundancy index of 0 83 It was also observed that the amount of shared 

vanance explained by first canomcal independent vanate with its own vanables was 

47 per cent with a redundancy index value of 0 46 The amount of shared vanance 

of the second dependent canomcal vanate by its own vanables such as 

environmental concerns environmental awareness and extent of environmental 

concerns as reflected m adoption of technologies m nee cultivation was 5 per cent 

with a very low redundancy index value of 0 041 While the amount of shared 

vanance of second profile canomcal vanate by its own vanables was found to be a 

meager three per cent with a low redundancy index value of 0 027 With regard to 

the shared vanance of the third dependent canonical vanate by is own vanables was 

observed to be 10 per cent with redundancy index value of 0 05 Likewise the 

shared vanance of the third profile canonical vanate by its own vanables was seen 

to be 4 8 per cent with a lower redundancy index value (0 022) The results of 

redundancy analysis and the test of significance suggest that first canomcal function 

was sufficient to explain the relationship of environmental concern environmental 

awareness extent of environmental concerns as reflected in adoption of technologies 

in nee cultivation and profile charactenstics of farmers

Table 32 provides the canonical weights along with canonical loadings of 

dependent canonical vanate and independent canomcal vanate Out of the 

dependent vanable set environmental concerns (Yl) recorded maximum weight 

(0 748) to its canonical vanate while the weight for environmental awareness (Y2) 

was 0 379 and the weight for the extent of environmental concerns as reflected in 

adoption of technologies m nee cultivation was found to be 0 11 However 

independent vanables viz X I7 (knowledge on eco friendly nee cultivation) X5
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(participation in training programmes on eco friendly cultivation) X4 (experience in 

eco friendly farming) X I1 (risk orientation) and X8 (Perception on the importance 

of mitigating environmental degradation with canomcal weights 0 516 0 355

0 335 0 269 and 0 256 respectively were found to be the key profile charactenst cs 

that had high relative contribution to the canonical vanate

Table 32 also provides the canomcal loadings for the dependent and 

independent vanates The structure coefficients (canonical loadings) for all the 

dependent vanables were respectively 0 98 0 93 and 0 83 with vanance more than 

80 per cent for Y1 and Y2 In the first dependent vanate all the three dependent 

vanables had loadings exceeding 0 80 resulting in high shared vanance (0 85) This 

indicates a higher degree of inter correlation among the three vanables in the case of 

farmers The first independent vanate had loadings ranging from 0 08 to 0 928 with 

all the independent vanable having a positive loading The eight vanables with 

highest loadings on the independent vanate were X8 (perception on the importance 

of mitigating environmental degradation) X9 (indigenous wisdom onentation) X I7 

(knowledge on eco fhendly nee cultivation) X4 (expenence in eco friendly 

farming) X I6 (sense of empowerment) X I1 (nsk onentation) XI2 (export 

onentation) X2 (educational status) and X6 (participation in activities related to 

environmental conservation) with loadings 0 928 0 918 0 884 0 866 0 841 0 768 

0 754 and 0 618 respectively

With regard to the cross loadings approach (Table 33) based on first 

canonical function all the three dependent vanables viz Y1 (environmental 

concerns) Y2 (environmental awareness) and Y3 (extent of environmental concerns 

as reflected in adoption of technologies m nee cultivation) exhibited high 

correlations with the independent canonical vanate the highest being Y1 followed 

by Y2 and Y3 with values 0 97 0 92 and 0 82 respectively 95 per cent of the 

vanance m Y1 86 per cent in Y2 and 67 per cent vanance in Y3 was explained by 

canomcal function 1 With regard to the independent vanable s cross loadings the



Table 32 Canonical wei
Function 1 Function 2 Function3

Variate
variables

Standardized
coefficients
(weights)

Canonical
loadings

Canonical
loadings
squared

Standardize
d

coefficients

Canonical
loadings

Canon cal 
load ngs 
squai ed

Standards
ed

coefficient!

e Canon cal 
loadings

s

I Canon ca 
I loadings 
squared

Y1 0 7483 0 984 0 968 2 078 0 154 0 0/1 0 638 0 089 0 008
Y2 0 3789 0 939 0 882 1 831 0 343 0 113 1 021 0016 0 0003
Y3 0 1113 0 829 0 687 0 392 0 132 0 017 1 914 0 544 0 296
Canon cal load ngs 
squared

2 537 0 159 0 304

Average load ng 
squared

0 846 0 053 0 101

Canon cal R2 0 979 0 781 0 453
Redundancy ndex 0 828 0 041 0 046
XI 0 05 0 203 0 041 0 265 0 186 0 035 0416 0 421 0 177
X2 0 075 

0 149 
0 335

0 747 0 558 0 742 0 338 0 114 0 533 0 083 0 007
X3 0 08 0 006 0 471 0 345 0 119 0 196 0 18 0 032
X4 0 866 0 75 0 594 0 195 0 038 0 173 0 074 0 006
X5 0 355 0 585 0 342 0 329 0 118 0 014 0 197 0 19 0 036
X6 0 092 0618 0 382 0218 0 037 0 001 0 052 0 191 0 037
X I 0 034 0 606 0 367 0 192 0 097 0 009 0 149 0 02 0 0004
X8 0 256 0 928 0 861 0 14 0015 0 0002 1 330 0 075 0 006
X9 0 089 r 0918 0 843 0715 0 058 0 003 0 337 0 021 0 0004
X10 0018 0 553 0 306 0 443 0 017 0 0003 1 124 0 506 0 256
X I1 0 269 0 768 0 59 0 375 0 135 0018 0 348 0 123 0015
X12 0 19 0 754 0 569 0 436 0 021 0 0004 0 969 0 062 0 004
X13 0 06 r 0 593 0 352 0 208 0 098 00 0 662 0 408 0 167
X14 0 164 0 306 0 094 0 07 0 403 0 162 0 386 0 048 0 002
X16 0 032 0 841 0 707 1 555 0 14 00 0 668 0 106 0011
X17 0516 0 884 0 781 0 477 0 078 0 006 0 835 0 09 0 008
Canon cal load ngs 
squared

7 549 0 55 0 764

Average load ng 
squared

0 472 0 034 0 048

Canonical R2 0 979 0 781 0 453
Redundancy ndex 0 462 0 027 0 022
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Table 33 Cross loadings for the first second and third canonical functions of farmers

Functionl Function2 Function 3
Variate
/variables

Canomca 
1 cross 
loadings

Canonical 
cross loadings 
squared

Canomca 
1 cross 

loadings

Canonical
cross
loadings
squared

Canomca 
1 cross 

loadings

Canonical
cross
loadings
squared

Y1 0 9736 0 948 (95) 0 1363 0 019 0 0597 0 004
Y2 0 9292 0 863 (86) 0 3033 0 092 0 0105 0 0001
Y3 0 8201 0 673 (67) 0 1163 0 014 0 3659 0 134

XI 0 2004 004(4) 0 1643 0 027 0 2835 0 08
X2 0 7394 0 547 (55) 0 2992 0 09 0 0558 0 003
X3 0 0789 0 006 (0 6) 0 3045 0 093 0 1208 0 015
X4 0 8564 0 733 (73) 0 1720 0 03 0 0500 0 003
X5 0 5785 0 335 (34) 0 1041 0011 0 1280 0016
X6 06116 0 374 (37) 0 0322 0 001 0 1286 0 017
X7 0 5997 0 36 (36) 0 0860 0 007 0 0133 0 0002
X8 0 9183 0 843 (84) 0 0133 0 0002 0 0508 0 003
X9 0 9083 0 825(83) 0 0515 0 003 0 0140 0 0002
X10 0 5475 0 3 (30) 0 0150 0 0002 0 3405 0116
Xll 0 7600 0 578 (58) 0 1189 0 014 0 0828 0 007
X12 0 7459 0 556 (56) 0 0185 0 0003 0 0416 0 002
X13 0 5866 0 344 (34) 0 0869 0 008 0 2743 0 075
X14 0 3024 0 091 (9) 0 3564 0127 -0 0321 0 001
X16 0 8322 0 693(69) 01236 0 015 0 0714 0 005
X17 0 8745 0 765 (77) 0 0685 0 005 0 0605 0 004

* figures in parentheses shows the percentage of vanance

vanables X8 (perception on the importance of mitigating environmental 

degradation) X9 (indigenous wisdom onentation) X I7 (knowledge on eco fhendly 

nee cultivation) X4 (expenence in eco friendly farming) X I6 (sense of 

empowerment) X I1 (nsk onentation) X I2 (export onentation) X2 (educational 

status) and X6 (participation m activities related to environmental conservation) had 

the highest correlations with the dependent canomcal vanate with values 0 918 

0 908 0 875 0 856 0 832 0 76 0 746 0 739 and 0 612 respectively The
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percentage of vanance explained by the independent vanables in the dependent 

canonical vanate are 84 83 77 73 69 58 56 55 and 37 per cent respectively

The results of canonical correlation analysis on the dependent vanables of fanners 

suggest that environmental concerns and awareness were the most important 

vanables based on structure coefficients and cross loadings Similarly nine profile 

charactenstics viz X8 (percept on on the importance of mitigating environmental 

degradation) X9 (indigenous wisdom onentation) X I7 (knowledge on eco friendly 

nee cultivation) X4 (expenence in eco friendly farming) X I6 (sense of 

empowerment) X I1 (nsk onentation) X I2 (export onentation) X2 (educational 

status) and X6 (participation m activities related to environmental conservation) 

were selected as the pnme vanables for explaining the environmental concern 

awareness and extent of concerns of the farmers However canonical weights 

provided a more restncted selection of profile charactenstics which included X I7 

X4 X I1 and X8 The discussion part of the results is given below

It is clear from Table 29 that environmental concerns is the dependent 

vanable that exhibited high correlations with the independent canonical vanate 

followed by awareness This may be due to the fact that environmental concerns 

exhibited high inter correlation with independent vanables at 1% level except XI 

(age) X3 (occupation) and X I4 (political onentation) Most of the farmers had high 

level of environmental awareness as this is the beginning of a sustainable 

agricultural era wherein the farmers are made aware of the negative impacts of 

inorganic cultivation through study classes seminars clubs etc

A high level of awareness on environmental aspects is a pre requisite for 

developing concerns for environment but a mere awareness on environment does not 

ensure a concern for it Adoption of technologies reflecting environmental concern 

too is dependant on many factors especially economic and technical factors that 

limits its adoption Moreover eco friendly practices are gaming acceptance among 

fanners in the recent years Farmers started realizing the negative aspects o f green 

revolution which m turn has influenced in developing a concern for sustainable
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environment This proactive stage of development of concern is considered to be 

very important that would gradually make sustainable agriculture a reality

Perception on the importance of mitigating environmental degradation (X8) 

is a very important vanable that helps m developing concern for environment 

Farmers perception on the importance of mitigating environmental degradation is 

very important m developing environmental awareness which consequently 

develops a concern for it and thereby the adoption of technologies reflecting those 

concerns This vanable also showed high intercorrelation with all the three 

dependent vanables Higher educational status and knowledge are highly 

mtercorrelated with this vanable

The vanable X9 (Indigenous wisdom onentation) shows high correlation 

with the dependent vanates (the composite of three stages of eco friendly 

technology adoption) The reason for this might be that most of the mdigenous 

technologies are environment friendly as they are locally adapted using less external 

inputs So a person who has higher indigenous wisdom will be more concerned of 

the environment

Knowledge on eco friendly nee cultivation was seen highly correlated with 

the dependent vanate A person who is more knowledgeable on eco friendly 

technologies will have a better understanding of the feasibility of these technologies 

in their farm and also the benefits accruing out of it and hence they are likely to be 

better adopters Higher educational status ensures better acquisition of knowledge 

Expenence in eco friendly farming was highly correlated with dependent canonical 

vanate Expenence m eco friendly farming ascertains a better understanding of 

these technologies and its long term benefits A farmer having more numbers of 

years of expenence in eco friendly farming is expected to have high awareness and 

concern for environment which in turn reflects in their adoption of technologies

The vanable sense of empowerment was found to be highly correlated with 

the dependent canomcal vanate High sense of empowerment implies high level of 

confidence aspiration ability to take decision willingness to take nsks hard work
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and earnestness All these contribute to adoption of eco fhendly cultivation 

practices in nee The farmers once empowered identify and realize human beings is 

only one of the innumerable life forms of this planet and his survival and livelihood 

depends solely on interdependence of flora fauna and natural resources Hence man 

has to abstain from activities detnmental to the sustainability of eco system and 

natural resources in the name of so called development

A person who is willing to take up risk tries to adopt sustainable 

technologies considering the environmental issues in nee farming Others who are 

less nsk onented adopt the same old practices they were following in the past The 

technologies for sustainable agnculture are of recent ongin So only those who are 

ready to shoulder high nsk are likely to withstand an initial yield reduction

Export onentation was found to be correlated with adoption of eco fhendly 

technologies Organic nee is o f high demand in developed countnes and the pnee of 

such food is two to three times as that of regular foods Most of the farmers were 

aware of the export potential o f organically produced nee and this onentation is a 

pre requisite for adoption of eco friendly technologies

Educational status (X2) of the farmers showed a high correlation with the 

dependent vanate Higher education makes the farmers confident and they try to 

acquire knowledge on the different cultivation practices which would provide them 

with insights on the necessity to manage our limited natural resources in an eco 

friendly way A higher mtercorrelation with perception on the importance of 

mitigating environmental degradation sense of empowerment and knowledge 

explains the higher correlation of this vanable with the dependent vanables

4 7  2  Relationship between the profile characteristics and environmental
concerns and awareness of agricultural labourers

Table 34 indicates inter correlation matnx that gives us an insight to the inter 

correlations o f the vanables selected for the study The significance of the 

correlations at 5% and 1% level is indicated in the table Interpretation of inter



Fig 10 Contribution of variance by the variables to first canonical function of farmers

Vanate /vanables

Fig 11 Contribution of variance by the variables to first canonical function of agricultural
labourers

X3 X5 X6 X7 

Vanate /variables

X9 X10 X ll X12
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correlations of the vanables is not so relevant in the context and hence is not 

included in the text

As is revealed by Table 35 two pairs of canonical vanates were identified for 

providing canonical weights and loadings with canonical correlations 0 97 and 0 71 

respectively Test of significance of first canonical correlation based on Wilk s 

lambda was found to be statistically significant (Table 2) at 0 01 level while the 

second canonical correlation was not significant at 0 05 level Other multivariate 

tests such as Pillai s criterion Hotelling s trace and Roy s largest root were 

performed to test the significance of both functions simultaneously suggest that the 

first function considered was significant at 1%

Table 36 indicates the amount of shared vanance explained by the canomcal vanates 

with its own independent/dependent vanables and the redundancy indices for 

dependent and independent vanables The result indicates that the amount of shared 

vanance explained by first dependent canonical vanate by environmental concern 

and environmental awareness was 95 per cent along with a redundancy index of 

0 90 It was also observed that the amount o f shared vanance explained by first 

canomcal independent vanate with its own vanables was 45 per cent with a 

redundancy index value of 0 425 The amount of shared vanance of the second 

dependent canonical vanate by its own vanables such as environmental concern and 

environmental awareness was 5 per cent with a very low redundancy index of 0 025 

While the amount of shared vanance of second profile canonical vanate by its own 

vanable was observed as 3 per cent with a very low redundancy index 0 016 The 

results of redundancy analysis and the test of significance suggest that first canonical 

function was sufficient to explain the relationship of environmental concern and 

awareness and profile charactenstics of agncultural labourers Table 37 provides the 

canonical weights along with canonical loadings of dependent canonical vanate 

(composite of environmental concerns and environmental awareness) and 

independent canomcal vanate (profile charactenstics)



Table 34 Intercorrelations of the variables of agricultural labourers

1 x_1_ X2 X3 X5 X6 X7 X8 X9 X 0 XI X 2

XI
1
1 0000

X2 j 0 1973 I 0000
X3| 0 8762 00110 1 0000
X5 | 0 1174 0 1428 0 1111 1 0000
X6 | 0 2017 0 4448 0 0929 0 0074 1 0000
X7 | 0 6857 0 0472 0 7364 0 2985 0 0626 1 0000
X8| 0 8183 0 0322 0 7482 0 1464 0 1399 0 7195 1 0000
X9 | 0 6614 0 1126 0 7473 0 3017 0 1546 0 8305 0 7578 1 0000

X10 1 0 7701 0 1570 0 8280 0 2308 0 0222 0 7951 0 8464 0 7836 1 0000
X ll 1 0 5441 0 0593 0 5998 0 0880 0 0092 0 6447 0 4307 0 5322 0 5599 1 0000
X12 | 0 2889 0 0725 0 2444 0 0667 0 1124 0 1314 0 1612 0 3108 0 2688 0 2447 1 0000
Y1 j 0 7882 0 0654 0 8697 0 2934 0 0429 0 8349 0 7568 0 8984 0 8265 0 4997 0 2593
Y2 | 0 7544 0 0000 0 8314 0 2078 0 0497 0 7819 0 8182 0 8679 0 8762 0 5387 0 2494

sign ficant at 1% 
s gn ficant at 5%

Variables m X and Y set
XI Age
X2 Educa on
X3 Expenence n dealing with eco fr endly r ce cult vat on
X5 Part c pat on n activ t es related to env ronraental conservat on
X6 Att tude towards group management n r ce farm ng
X7 Percept on on the importance of m gat ng env ronmental degradat on
X8 Indigenous wisdom onen at on
X9 Sense of empowerment
XI0 Knowledge on eco friendly pract ces n r ce cult vat on
XII Part cpa on n dec s onmak ng w th farmers
X12 Pol t cal onentat on

Y2

1 0000

Y1
Y2

Env ronmen al concerns 
Env ronmental awareness
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Canonical Canonical Canon cal F statistic Probability 
Function correlations R2

1 0 971 0 943 6 72 0 00 0 e
2 0 706 0 498 1 5918 0 1963 e

Table 35 Canonical functions and T statistic of agricultural labourers

Tests of significance of all canonical correlations

Statistic F Prob>F
Wilks lambda 28457 5 9669 0 0000 e
Pilla s trace 1 44194 3 4460 0 0003 a

Lawley Hotelling trace 17 6105 9 6979 0 0000 a
Roy s largest root 16 6156 21 0048 0 OOOOu

e exact a approx mate u upper bound on F

Table 36 Redundancy analysis of two pairs of dependent and independent 
canonical functions of agricultural labourers

Standardized vanance of the dependent variables explained by
The r own The opposite canonical

canon cal var ate var ate (Redundancy)
(shared va ance)

Canonical Percentage Cu nuht ve Canon cal R2 Percentage Cum la e
function percentage percentage

1 0 95 0 95 0 943 0 896 0 896
2 OOo 1 00 0 498 0 025 0 92

Standardized vanance of the independent variables explained by
T1 eir own The oppos te canon cal

canon cal vanate variate (Redundancy)
(shared variance)

Canon cal Percentage Cumulat ve Canonical R̂ Percentage Cumulat ve
function percentage percentage

1 0 451 0 451 0 943 0 425 0 425
2 0 032 0 483 0 498 0016 0 441

Out of the dependent vanable set environmental concern recorded max mum weight 

(0 738) to its canomcal vanate while the weight for environmental awareness vas 

low (0 279)
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Table 37 Canonical weights loadings and redundancy indices for the first and 
second canonical functions of agricultural labourers

Funct on 1 F motion 2
Vanate /var ables Standardized

coefficients
(weights)

Canon ca 
1 loadings

Canonica 
1 loadings 
squared

Standa
rdized
coeffic
ents

Canonical 
load ngs

Canonica 
1 load ngs 
squared

Y1 0 738 0 994 0 988 2 376 0 112 0013
Y2 0 279 0 955 0912 2 473 0 297 0 088
Canon cal load gs 
squared

1 9 0 101

Average load ng 
squared

0 95 0 05

Canon cal R2 0 943 0 498
Redundancy ndex 0 896 0 025
XI 0 032 0816 0 666 1 332 0011 0 0001
X2 0 141 0 05 0 003 0 014 0 22 0 048
X3 0 362 09 0 81 0 325 0015 0 0002
X5 0 004 0 283 0 08 0 23 0 26 0 068
X6 0 048 0 047 0 002 0 499 0 029 0 0008
X7 0 051 0 859 0 738 09 6 0 072 0 005
X8 0 069 081 0 6c6 1 532 0318 0 101
X9 0 583 0 932 0 869 0 05 0016 0 0003
X10 0 269 0 88 0 774 0 739 0 287 0 082
XII 0 132 0 535 0 286 0 706 0 205 0 042
X12 0 022 0 269 0 072 0 057 0 001 0 000001
Canon cal load ngs 
squared

4 956 0 348

Average load ng 
squared

0 451 0 032

Canon cal R̂ 0 943 0 498
Redundancy ndex 0 425 0016

However independent variables v r  X9 (sense of empowerment) (0 583) X3 

(expenence in eco fnendly farming) (0 362) and X I0 (knowledge on eco fhendly 

rice cultivation) (0 269) were found to be the key prof le charactenstics that had 

high relative contnbution to the canonical vanate as per the canonical weights

Table 37 also indicates the canonical loadings for the dependent and 

independent canonical vanates In the first dependent canonical vanate both the 

vanables Y1 (environmental concerns) and Y2 (environmental awareness) have 

loadings exceeding 0 80 resulting in high shared vanance (0 95) This indicates a 

higher degree of inter correlation between the two variables n the case of 

agncultural labourers The canonical loading based on the ndependent canonical 

vanate ranged from 0 047 to 0 932 with two ndependent var ables X2 (educational
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status) and X6 (attitude towards group management) even had a negative loading 

although it was not of substantive interest The six vanables with highest loadings 

on the independent canonical vanate were X9 (sense of empowerment 0 932) X3 

(expenence m eco friendly farming 0 9) X I0 (knowledge on eco fnendly nee 

cultivation 0 88) X7 (perception on the importance of mitigating environmental 

degradation 0 859) XI (age 0 816) and X8 (indigenous wisdom onentation 0 81)

Table 38 Cross loadings for the first and second canonical functions of 
agncultural labourers

Function 1 Function2
Vanate

/variables
Canonical cross 

loadings
Canonical cross 

loadings 
squared

Canonical 
cross loadings

Canonical cross 
loadings 
squared

Y1 0 965 0 931 (93) 0 079 0 006
Y2 0 928 0 861 (86) 021 0 044

XI 0 792 0 627 (63) 0 008 0 00006
X2 0 048 0 002 (0 2) 0 155 0 024
X3 0 874 0 764 (76) 0011 0 0001
X5 0 275 0 076 (8) 0 183 0 033
X6 0 046 0 002 (0 2) 0 021 0 0004
X7 0 835 0 697 (70) 0 051 0 003
X8 0 787 0 619(62) 0 224 0 05
X9 0 905 0 819(82) 0011 0 0001
X10 0 855 0 731 (73) 0 203 0 041
Xll 0 519 0 269 (27) 0 145 0 021
X12 0 261 0 068 (7) 0 0004 0 0000002

* figures in parentheses shows he percentage o f vanance

Table 38 indicates the cross loadings for both pairs of canonical functions 

Cross loadings and loadings are based on a linear relationship and this have 

corresponding results But cross loadings facilitate the transformation of a canonical 

model to a single latent construct which resembles structural equation modeling and 

hence cross loadings approach is preferred (Hair et al 2005) In studying the first 

canonical function both the dependent vanables Y1 (environmental concerns) and 

Y2 (environmental awareness) exhibit high correlations with the independent
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canonical vanate with values 0 97 and 0 93 respectively 93 per cent of the vanance 

in Y1 and 86 per cent of vanance m Y2 is explained by canonical function 1 With 

regard to the independent vanable s cross loadings the vanables X9 (sense of 

empowerment) X3 (expenence in eco fhendly farming) X I0 (knowledge on eco 

fhendly nee cultivation) X7 (perception on the importance of mitigat ng 

environmental degradation) XI (age) and X8 (indigenous wisdom onentation) have 

the highest correlations with the dependent canonical vanate with values 0 905 

0 874 0 855 0 835 0 792 and 0 787 respectively Approximately 82 per cent of 

vanance in X9 (sense of empowerment) 76 per cent of vanance in X3 (expenence 

in eco fhendly farming) 73 per cent of vanance of X10 (knowledge on eco fhendly 

nee cultivation) 70 per cent of vanance in X7 (perception on the importance of 

mitigating environmental degradation) 63 per cent in XI (age) and 62 per cent in 

indigenous wisdom onentation are explained by the dependent vanate

Two dependent vanables environmental concerns and awareness was equally 

important on the basis of loadings and cross loadings However standardized 

coefficient underline the supenonty of Y1 over Y2 The important profile 

charactenstics identified to explain the environmental concern and awareness of 

agncultural labourers were X9 X3 X I0 X7 X landX 8 The detailed discussion of 

the results is presented below

As is revealed from table environmental concern is the dependent vanable 

that shows high correlations with the independent canonical vanate followed by 

environmental awareness in the case of agncultural labourers This might be due to 

the fact that awareness on environmental aspects does not guarantee a higher 

concern for environment In order to develop a concern for environment vanous 

socio personal factors play a pivotal role in developing concern for environment 

Environmental awareness is a pre requisite for developing environmental concern 

This might be the reason for high inter correlation between them

X9 (sense of empowerment) was found to the highly orrelated with the 

dependent vanate In the case of agncultural labourers those who had high sense of 

empowerment were confident had a better decision making ability and education
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compared to others who were in the lower category of empowerment All these 

factors would have contnbuted to the higher concern and awareness

The vanable X3 expenence in eco fnendly farming was found to be highly 

correlated with the dependent canonical variate More number of years of 

experience in eco fnendly fanning leads to better knowledge of the benefts 

accruing out of it Such a person is expected to be highly aware and concerned of 

environment in nee farming

Knowledge on eco fnendly rice cultivation ensures a better understand ng of 

the technologies its benefits and relevance in conserving envronmeit Hence 

knowledge was observed to be highly correlated w th environn ental concerns and 

awareness

Perception on the importance of mitigati lg environment il degradation (X7) 

was the next vanable found highly correlated w th the depende t canonical vanate 

A nght kind of perception on the importance of m t gating environmental 

degradat on is very important in developing a concern for env ronment Percept on 

on the importance of mitigating environmental degradation s thus very mportant n 

developing environmental awareness

4 7 3 Relationship between the profile characteristics and environmental 
concerns and awareness of extension personnel

Table 39 indicates intercorrelation matrix that gives us an insight to the inter 

correlations of the vanables selected for the study The significance of the 

correlations at 5% and 1 % level is indicated n the table Interpretat on of inter 

correlations of the var ables is not so relevant in the context and hence s not 

included in the text

Table 40 reveals that two pa rs of canonical vanates were denved for 

prov ding canonical weights and load ngs (structure coeffic ent) with canon cal 

correlations 0 95 and 0 69 respectively Test of sigmf cance of first canonical 

correlation based on wilks lambda was found stat stically sigmf cant (Table 2) at 

0 01 level while the second canonical correlation was not s gnificant at 0 05 level 

More over the other multivanate tests such as Pillai s cntenon Hotelling s trace



191

and Roy s largest root were performed to test the significance of both functions 

simultaneously suggest that the f  rst function taken was s gmf cant at 1 %

The results of amount of shared vanance explained by the canonical vanates 

with its own independeit/dependent vanables and the reduidancy indices for 

dependent and independent vanables profile charactenstics are prese ited in Table 

41 The results in the table ndicate that the amount of shared variance expla ned by 

frst dependent canonical vanate by envnonmental concern and environmental 

awareness was 52 per cent along with redundancy index of 0 47 It was also 

observed that the amount of shared vanance explained by first canonical 

independent canonical variate with its own vanables was 14 per cent but here the 

value of redundancy index was only 0 13

However the amount of shared vanance of second dependent canonical 

variate by its own vanables such as environmental concern and env ronmental 

awareness was 48 per cent with a redundancy index of 0 23 While the amount of 

shared vanance of second profile canonical variate by its own va aable was observed 

as 10 per cent w th very low redundancy index 0 05 The re ults of redundancy 

analysis and the test of signficance suggest that first canoncal function was 

sufficient to explain the relat onship of env ronmental concern and awareness and 

profile charactenstics of agricultural extension personnel

Table 42 provides the canonical weights (standard zed co eff cients) along 

w th canonical load ngs (structure coefficients) of dependent canonical var ates 

(environmental concerns and environmental awareness) and independent canonical 

vanate (profile charactenst cs) Out of the dependent vanable set environmental 

concern recorded maximum weight (0 99) to its canonical vanate while the weight 

for environmental awareness was very low (0 082) However independent vanables 

m z  X9 (decision making ability 105) X I0 (leadership 0 939) X ll 

(communication effectiveness 0 78) X6 (percept on on the importance of m tigating 

environmental degradation 0 72) X3 (participation in training programmes on eco 

fnendly farming 0 68) and X2 (expenence m eco fhendly farming 0 636) were
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found to be the key profile charactenstics that have high relative contnbution to the 

canonical vanate

Table 42 also contains the canonical loadings for the dependent and 

independent vanates In the first dependent vanate only one variable (yl 

environmental concerns) had loading exceeding 0 80 resulting in high shared 

vanance (90%) This indicates a reduced degree of inter correlation among the two 

vanables environmental concerns and awareness in the case of extension personnel 

The value of structure coefficient of independent canonical vanate ranges from 

0 048 to 0 537 with two independent vanables (XI and XI2) having negative 

loading although it is not of substantive interest The five vanables with the highest 

loadings on the independent canonical vanate were X I1 (communication 

effectiveness) X9 (decision making ability) X4 (participation m activities related to 

environmental conservation) X5 (attitude towards group management) X7 

(indigenous wisdom orientation) and X6 (perception on the importance of mitigating 

environmental degradation)

Yl had highest cross loadings as compared to Y2 with the first independent 

canonical vanate and the vanance explained by Yl was 90 per cent With regard to 

the independent vanables cross loadings the vanables X I1 (communication 

effectiveness) X9 (decision making ability) and X4 (participation in activities 

related to environmental conservation) have the highest correlations with the 

dependent canonical vanate with values 0 512 0 477 and 0 442 respectively 

Approximately 26 per cent of vanance in X I1 23 per cent m X9 and 20 per cent in 

X4 are explained by the dependent vanate

To summanze environmental concerns was the most important dependent 

vanable on the basis of loadings and cross loadings The important profile 

charactenstics identified to explain the environmental concern and awareness of 

extension personnel were X I1 X9 and X4 The detailed discussion of the results is 

presented below



Table 39 Intercorrelations of the vanables of extension personnel
1 xi x2 x3 x4 x5 x6 x7

x i | 1 0000
x2| 0 5930 10000
x3 | 0 5132 0 7666 I 0000
x4 | 0 1986 0 0159 0 1500 10000
x5 | -0 5400 0 2619 0 3762 0 1837 1 0000
x6 | 0 2360 0 3608 0 1335 0 2929 0 3896 I 0000
x7| 0 0694 0 3733 0 2965 0 0775 0 3278 04177 1 0000
x8 j 0 0011 0 0846 0 0485 05116 0 2726 0 1990 0 2947
x9 | 0 0292 0 0300 -0 1058 0 5321 0 0506 0 2114 0 1361
xlO J 0 1483 0 4141 0 3140 0 3619 0 2079 0 0674 0 2503
x ll | 00113 0 0521 0 1850 0 5498 0 3391 0 1695 0 2762
xl2 | 0 2318 0 5256 0 2036 0 0050 0 0214 0 2004 0 5270
xl3 j 0 5393 0 5172 0 3035 0 1296 0 5870 0 1079 0 2304
yl -0 4180 0 0257 0 0429 0 4437 0 4410 0 4036 0 4028
y2 0 3058 0 2479 0 2994 0 0523 0 0526 0 2065 0 3212

x8 x9 xlO x ll  x!2 xl3 yl y2

1 0000
0 4451 1 0000
0 3540 0 5680 1 0000
0 7098 0 5791 0 6172 1 0000
0 0853 0 0687 0 5353 0 0976 1 0000
0 0871 0 0316 0 4415 0 2046 0 4439 1 000
0 3259 0 4667 0 1725 0 4889 0 1183 0 4019 1 0000
0 2318 02111 0 2346 0 3632 0 0478 0 1907 0 1314

s gn ficant at 1% 
s gnificant at 5%

Variables in X and Y set
xl Age yl Env ronmental Concerns
x2 Experience n deal ng w th eco fnendly rice cult vat on y2 Environmental awareness
x3 Part c pation n tra n ng programmes on eco fnendly cultivation
x4 Participation in act vit es related to environmental conservation
x5 Att tude towards group management n nee farm ng
x6 Perception on tne importance of mit gating environmental degradat on
x7 Ind genous wisdom onentation
x8 Sense of empowerment
x9 Dec sion making ability with regard to eco fnendly nee cult vation
xlO Leadership
x ll Commun cat on effect veness
xl2 Development function ng
xl3 Part c pa on n dec s on making w th farmers
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Table 40 Canonical functions and F statistic of extension personnel

Canonical Canonical Canonical F statistic Probability 
Function correlations R2

1 0 953 0 908 4 1435 0 0000
2 0 694 0 482 1 2410 0 3371

Test of significance of all canonical correlation

Statistic dfl df2 F Prob>F
Wilks lambda 0474437 26 30 4 1435 0 0001 e
Pillai s trace 1 39046 26 32 2 8076 0 0030 a
Lawley Hotelling trace 10 8476 26 28 5 8410 0 0000 a

Roy s largest root 9 91687 13 16 12 2054 0 0000 u

e exact a approximate u upper bound on F

Table 41 Redundancy analysis of two pairs of dependent and independent 
canonical functions of extension personnel

Standardized variance of the dependent variables explained by

The r own 
canonical vanate 
(shared vanance)

The oppos te canomcal 
vanate (Redundancy)

Canon cal 
function

Percentage Cumulative
percentage

Canonical R2 Percentage Cumulat ve 
percentage

1 0 520 0 520 0 908 0 472 0 472
2 0 481 1 000 0 482 0 232 0 704

Standardized vanance of the independent variables explained by

Their own 
canonical vanate 
(shared vanance)

The opposite canon cal 
vanate (Redundancy)

Canonical
function

Percentage Cumulative
percentage

Canonical R2 Percentage Cumulative
percentage

1 0 143 0 143 0 908 0 130 0 130
2 0 100 0 243 0 482 0 048 0 178
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Table 42 Canonical weights loadings and redundancy indices for the first and 
second canonical functions of extension personnel

Function 1 Function 2
Vanate

/variables
Standardize 
d coefficients 

(weights)

Canonica 
1 loadings

Canonica 
1 loadings 
squared

Standa
rdized
coeffici

ents

Canonica 
1 loadings

Canonica 
1 loadings 
squared

Yl 0 987 0 997 0 994 0213 0 081 0 007
Y2 0 082 0211 0 045 1 005 0 977 0 955
Canon cal 
load ngs squared

1 039 0 962

Average load ng 
squared

0 520 0 481

Canon cal R2 0 908 0 482
Redundancy
index

0 472 0 232

XI 0 259 0 406 0 165 0718 0 571 0 326
X2 0 636 0 048 0 002 1 001 0351 0 123
X3 0 682 0 070 0 005 0 747 0 420 0 176
X4 0 242 0 464 0215 0 389 0 061 0 004
X5 0 055 0 452 0 204 0 325 0212 0 045
X6 0 723 0 435 0 189 0 830 0 175 0 031
X7 0 277 0 444 0 197 0 106 0 341 0 116
X8 0217 0 357 0 127 0 029 0 236 0 056
X9 1 050 0 501 0 251 0 392 0 162 0 026
XIO 0 939 0 199 0 040 0 100 0 287 0 082
Xll 0 778 0 537 0 288 0 272 0 376 0 141
X12 0 004 0 118 0 014 0 330 0 106 0011
X13 0 235 0 399 0 159 0 819 0 400 0 160
Canon cal 
load ngs squared

1 856 1 297

Average load ng 
squared

0 143 0 100

Canon cal R2 P 0 908 0 482
Redundancy
ndex

0130 0 048

As is revealed from table environmental concern contributes most towards 

the independent canonical vanate All the extension personnel are educated and are 

aware o f current happenings and issues related to environment Moreover on job 

trainings and trainings given by external agencies impart high level of awareness in 

this category o f respondents whereas concern for environment has to be developed 

within oneself and this may be the reason why this vanable shows high vanance in 

function 1
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Table 43 Cross loadings for the first and second canonical functions of 
extension personnel

Function 1 Function2
Variate

/variables
Canonical 

cross loadings
Canonical cross 
loadings squared

Canonical 
cross loadings

Canonical cross 
loadings squared

Yl 0 950 0 903 (90) 0 056 0 003
Y2 0 201 0 040 (4) 0 679 0 461

XI 0 381 0 150(15) 0 397 0 158
X2 0 046 0 002 (0 2) 0 244 0 06
X3 0 067 0 004 (0 4) 0 292 0 085
X4 0442 0 195 (20) 0 042 0 002
X5 0 431 0 186(19) 0 147 0 022
X6 0415 0 172(17) 0 122 0015
X7 0 423 0 179(18) 0 237 0016
X8 0 340 0 116(12) 0 164 0 027
X9 0 477 0 228 (23) 0 113 0 013

XlO 0189 0 036 (4) 0 199 0 04
X ll 0 512 0 262 (26) 0 261 0 068
X12 0 113 0 013(1) 0 073 0 005
X13 0 381 0 145 (15) 0 277 0 077

* figures in parentheses shows the percentage of vanance

Extension personnel are supposed to be good communicators 

Communication especially the listening is very important in perceiving and 

understanding environmental aspects in the nght perspective An effective 

communication would certainly result m developing and nurturing a concern for the 

environment we live in Hence a higher correlation was noticed for this vanable with 

that of the dependent vanate

Decision making ability o f extension personnel is found to have high 

correlation with the dependent vanate Though this category of respondents 

participate m a number of trainings seminars etc it is their ability to internalize the 

information and take decision that matters the most m developing a concern for the 

environment Participation in environment related activities like awareness 

campaigns trainings seminars etc will be high for this category of respondents 

Participation in such activities results in a high level o f awareness and concern for 

environment This substantiates high correlation of this vanable with the dependent 

vanate



12 C ontribution  of variance bv the variables to first canonical f u n d . ... .1 exten
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n  Contribution of variance bv the variables to first canonical function of people
representatives social activists
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4 7  4 Relationship between the profile characteristics of people s 
representatives/ social activists and their environmental concerns and 
awareness
Table 44 indicates inter correlation matrix that gives us an insight to the inter 

correlations of the vanables selected for the study The significance of the 

correlations at 5% and 1% level is indicated in the table Interpretation of inter 

correlations of the vanables is not so relevant in the context and hence is not 

included m the text

As is revealed by Table 45 two pairs of canonical vanates were identified for 

providing canonical weights and loadings with canomcal correlations 0 98 and 0 84 

respectively Test o f significance of both canomcal correlations based on wilks 

lambda was found statistically significant at 0 01 level

Table 46 indicates the amount of shared vanance explained by the canonical 

vanates with its own independent/dependent vanables and the redundancy indices 

for dependent and independent vanables The result indicates that the amount of 

shared vanance explained by first dependent canonical vanate (environmental 

concerns and environmental awareness) was 92 per cent along with redundancy 

index of 0 88 It was also observed that the amount of shared vanance explained by 

first canonical independent vanate with its own vanables was 35 per cent with a 

redundancy index value of 0 337 The amount of shared vanance of second 

dependent canonical vanate by its own vanables such as environmental concerns 

and environmental awareness was 9 per cent with a very low redundancy index of 

0 063 While the amount of shared vanance of second profile canonical vanate by its 

own vanable was observed as 11 per cent with very low redundancy index 0 77 The 

results of redundancy analysis and shared vanance by the dependent vanate was 

observed to be a lesser value which indicates that first canonical function was 

sufficient to explain the relationship of environmental concern and awareness and 

profile charactenstics of people s representatives / social activists 

Table 47 provides the canonical weights along with canonical loadings of dependent 

canomcal vanates (environmental concerns and environmental awareness) and 

independent canomcal vanate (profile charactenstics)



Table 44 Inter correlations of the variables of people s representatives / social activists
xl

-j-
x2 x3 x4 x5 x6 x7 x8 x9 xlO x ll yi

xl 1 0000
x2 0 2947 1 0000
x3 0 0358 0 0125 1 0000
x4 0 2022 0 1999 0 1455 1 0000
x5 0 0248 0 3045 0 5266 0 0059 1 0000
x6 0 5427 0 6283 0 2292 0 1272 0 2864 1 0000
x7 0 1150 0 7175 03151 0 1246 04717 0 5219 1 0000
x8 0 1481 0 4829 0 3844 0 1422 0 3802 0 5322 0 7324 1 0000
x9 0 0159 0 6172 03181 0 0558 0 2721 0 3459 0 7812 0 7135 1 0000

xlO 0 0658 0 2088 0 5903 0 0303 0 7566 03181 0 6422 0 5667 0 4482 1 0000
x ll 0 3003 0 3163 0 1011 0 0785 0 1289 0 2863 0 2029 0 1208 0 0671 0 1515 1 0000
yi 0 1070 0 7957 0 2121 0 0939 0 3833 0 5385 0 8709 0 7605 0 9012 0 5040 0 1208 1 0000
y2 0 0476 0 6104 0 4524 0 1105 0 5283 0 4169 0 9055 07184 0 8081 0 7337 0 0047 0 8641

s gn f  cant at 1% 
s gn f  cant at 5%

Variables in X and Y set 
xl Age
x2 Educat on
x3 Expenence in deal ng w th eco fr endly nee cul vat on
x4 Part c pat on in tra n ng programmes on eco fhendly cult va on
x5 Part cipat on n act v t es related to environmental conservat on
x6 Attitude towards group management n r ce farm ng
x7 Percep on on the mportance of m t gat ng env ronmental degrada on
x8 Ind genous w sdom onentat on
x9 Sense of empowerment
xlO Leadersh p
xl 1 Pol t cal or entat on

y 2

1 0000

yi
y2

Env ronmental concerns 
Env ronmental awareness
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Table 45 Canonical correlations and F statistic of people s representatives / 
social activists
Canonical Canonical Canonical F statistic Probability 
Function correlations R2

1 0 9771 0 955 10 3827 0 0000
2 0 8379 0 702 3 7714 0 0091

Tests of significance of all canonical correlations
Statistic F Prob>F

Wilks lambda 0134771 10 3827 0 0000 e
Pillai s trace 1 65688 7 0238 0 0000 a
Lawley Hotelling trace 23 4596 14 9288 0 0000 a
Roy s largest root 21 1025 30 6945 OOOOOu

e exact a -  approximate u upper bound on F 
Table 46 Redundancy analysis of two pairs of dependent and independent 
canonical Cnctions «f peopl" representatives / social activists

Standardized variance of the dependent variables explained by
Their own The opposite canonical

canon cal vanate vanate (Redundancy)
(shared vanance)

Canon cal Percentage Cumulative Canon cal R2 Percentage Cumulat ve
function percentage percentage

1 0 92 0 92 0 955 0 879 0 879
2 0 09 1 01 0 702 0 063 0 942

Standardized variance of the independent variables explained by
Their own The oppos te canon cal

canonical vanate vanate (Redundancy)
(shared vanance)

Canonical Percentage Cumulative Canonical R2 Percentage Cumulat ve
function percentage percentage

1 0 353 0 353 0 955 0 337 0 337
2 0 109 0 462 0 702 0 077 0 414

O f the dependent vanable set environmental concern recorded maximum 

weight (0 78) to its canonical vanate while the weight for environmental awareness 

was low (0 245) Independent vanables viz X9 (sense o f empowerment) X2 

(educational status) and X7 (perception on the importance o f mitigating 

environmental degradation) with canonical weights 0 432 0 298 and 0 226 were 

found to be the key profile charactenstics that have high relative contnbut on to the 

canonical vanate as per the canonical weights

Table 47 also contains the canonical loadings for the dependent and 

mdependent vanate In the first dependent vanate both the vanables Yl
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(environmental concerns) and Y2 (environmental awareness) have loadings 

exceeding 0 80 and the values being 0 992 and 0 92 respectively resulting in high 

shared vanance (0 92) This indicates a higher degree of mtercorrelation between 

the two vanables in the case of people s representatives/social activists The first 

independent canonical vanate has loadings ranging from 0 095 to 0 923 with two 

independent vanables XI (age) and X I1 (political onentation) even having a 

negative loading although it is not of substantive interest The six vanables with 

highest loadings on the independent vanate are X7 (perception on the importance of 

mitigating environmental degradation) X9 (sense of empowerment) X2 

(educational status) X8 (indigenous wisdom onentation) X I0 (leadership) X6 

(attitude towards group management) and X5 (parti cipat " a e., ^  fe

environmental conservation) with values 0 923 0 923 0 789 0 788 0 587 0 535 

and 0 439 respectively

Table 47 Canonical weights, loadings and redundancy indices for the first and 
second canonical functions of people’s representatives / social activists________

Function 1 Function 2
Vanate

/variables
Standardiz

ed
coefficient 
s (weights)

Canonic
al

loadings

Canonical
loadings
squared

Standardized
coefficients
(weights)

Canomcal
loadings

Canonical
loadings
squared

Yl 0 78 0 992 0 984 1 828 0 124 0 015
Y2 0 245 0 92 0 846 1 972 0 393 0 154
Canomcal 
loadings squared

1 83 0 17

Average loading 
squared

0 92 0 09

Canomcal R2 0 955 0 702
Redundancy
index

0 879 0 063

XI 0 017 0 097 0 009 0 256 0 121 0 015
X2 0 298 0 789 0 623 0 245 0 299 0 089
X3 0 071 0 283 0 08 0 556 0 602 0 362
X4 0 055 0 103 0 011 0 244 0 055 0 003
X5 0 018 0 439 0 193 0 227 0 408 0 167
X6 0 028 0 535 0 286 0517 0 193 0 037
X7 0 226 0 923 0 852 0 912 0 232 0 054
X8 0 125 0 788 0 621 0 325 0 032 0 001
X9 0 432 0 923 0 852 0 572 0 064 0 004
X10 0 15 0 587 0345 0 535 0 628 0 394
X I1 0 083 0 095 0 009 0 107 0 275 0 076
Canomcal 
loadings squared

3 88 1 202
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Average loading 
squared

0 353 0 109

Canonical R2 0 955 0 702
Redundancy
ndex 0 337

0 077

In studying the first canonical function Yl (environmental concerns) and Y2 

environmental awareness) contributes to the independent canonical vanate with 

values 0 97 and 0 90 respectively 94 per cent of the vanance in Yl and 81 per cent 

of vanance in Y2 is explained by canonical function 1

Table 48 Cross loadings for the first and second canonical functions of 
people s representatives / social activists

Functionl Function2
Variate
variables

Canonical 
cross loadings

Canonical cross 
loadings 
squared

Canonical cross 
loadings

Canonical 
cross loadings 

squared
Yl 0 97 0 941 (94) 0 104 0011
Y2 0 898 0 806 (81) 0 329 0 108

XI 0 095 0 009 (0 9) 0 102 001
X2 0 771 0 594 (59) 0 251 0 063
X3 0 277 0 077 (8) 0 504 0 254
X4 0 1 0 01(1) 0 046 0 002
X5 0 429 0 184(18) 0 341 0 116
X6 0 523 0 274 (27) 0 162 0 026
X7 0 902 0 814 (81) 0 194 0 038
X8 0 77 0 593 (59) 0 027 0 0007
X9 0 902 0 814(81) 0 054 0 003

XlO 0 573 0 328 (33) 0 526 0 277
XII 0 093 0 009 (0 9) 0 23 0 053
* figures m parentheses shows the percentage of vanance

Considenng independent vanable s cross loadings the vanables X9 (sense 

of empowerment) X7 (perception on the importance of mitigating environmental 

degradation) X2 (educational status) X8 (indigenous wisdom onentation) XlO 

(leadership) X6 (attitude towards group management) and X5 (participation in 

activities related to environmental conservation) have the highest correlat ons with 

the dependent canonical vanate with values 0 902 0 902 0 771 0 77 0 573 0 523 

and 0 429 respectively Approximately 81 per cent each of vanance in X7 

(perception on the importance of mitigating environmental degradation) and X9 

(sense o f empowerment) 59 per cent each in X2 (educational status) and X8
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(indigenous wisdom onentation) 33 per cent in X I0 (leadership) and 27 per cent 

and 18 per cent vanance in X6 (attitude towards group management) X5 

(participation in activities related to environmental conservation) respectively are 

explained by the dependent vanate This indicates a higher degree of inter 

correlation between the two vanables in the case of people s representatives/social 

activists The value of structure coefficients of independent canonical vanate ranges 

from 0 095 to 0 923 with two independent vanables (XI age and X I1 political 

onentation) even had a negative loading although it is not of substantive interest

To summanze the results two dependent vanables environmental concerns 

and awareness was equally important on the basis of loadings and cross loadings 

However standardized coefficient underline the supenonty of Yl over Y2 The 

important profile charactenstics identified to explain the environmental concern and 

awareness of people s representatives / social activists were X9 (sense of 

empowerment) X7 (perception on the importance of mitigating environmental 

degradation) X2 (educational status) X8 (indigenous wisdom onentation) X10 

(leadership) X6 (attitude towards group management) and X5 (participation m 

activities related to environmental conservation) The detailed discussion of the 

results is presented below

From the tables it is clear that the environmental concern is the dependent 

vanable that exhibits high correlations with the independent canonical vanate 

(composite of the linear combination of independent vanables) followed by 

environmental awareness in the case of people s representatives/social activities 

This may be due to that awareness on environmental aspects does not guarantee a 

higher concern for environment In order to develop a concern for environment 

vanous socio personal factors pivotal role in developing concern for environment 

Environmental awareness is the pre requisite for developing environmental concern 

This may be the reason for high inter correlation between them

Perception on the importance of mitigating environmental degradation (X7) 

was found to have high correlation with the dependent vanate (composite of the 

linear combination of dependent vanables environmental concerns and awareness)
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Perception of the respondents on the importance of mitigating environmental 

degradation influence them is developing a concern for environment 

Environmental awareness leads the respondents towards the right kind of perception 

on the importance of mitigating environmental degradation Higher correlat on of 

dependent vanables with educational status participation in environmental activities 

and indigenous wisdom onentation of this category of respondents who are leaders 

in the society further explains this

The vanable leadership was seen highly correlated with the dependent 

canonical vanate People s representatives/social activists generally possess 

leadership traits like high level o f confidence communication ability decision 

making ability willingness to take nsks and responsibility This category of 

respondents are mostly volunteers m propagating sustainable practices and all these 

would further empower them resulting in enhanced awareness and concern for 

environment

Indigenous wisdom onentation (X8) shows high correlation with the 

dependent vanate the reason for this may be due to the fact that most of indigenous 

technologies are eco friendly using inputs which are locally available Indigenous 

wisdom is eco friendly where the natural resources are less exploited and carefully 

managed and hence a person with high indigenous wisdom onentation would have 

greater concern for environment

The vanable X6 (attitude towards group management) was seen highly 

correlated with the dependent canonical vanate Eco friendly practices can be more 

effectively implemented in group farming Most of the eco friendly practices have 

to be undertaken on a padashekaram basis for effective results People s 

representatives/social activists are mostly aware of this fact and an individual having 

positive attitude towards group management would be more aware and concerned of 

environment

Participation in activities related to environmental conservation like 

awareness campaigns trainings seminars etc would be high for this category of
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respondents Participation in such activities results in a high level of awareness and 

concern for environment This substantiates high correlation of this vanable with 

the dependent canonical vanate

4 8 Economics of eco friendly rice production

Economics of eco fhendly nee production is presented under two sub heads 

the benefit cost ratio and the social cost benefit analysis Benefit cost ratio 

quantifies the tangible benefits accrued out of cultivating nee in an eco fhendly 

way On the contrary the social cost benefit analysis gives a detailed picture of the 

intangible costs and benefits of eco friendly nee cultivation to the society on the 

whole

4 81  Benefit -  cost ratio of eco friendly rice production

Benefit Cost ratio is the ratio of the present worth of benefits to the present 

worth of costs of cultivating nee A ratio greater than one mdicates profitability in 

nee farming Benefit cost ratio of eco fhendly nee cultivation inorganic nee 

cultivation and cow based minimum budget nee farming (Go adhantha knshi) were 

worked out for the purpose of companson In the study area eco friendly 

technologies were adopted by a very few farmers A farmer who adopts maximum 

number of eco fhendly technologies was identified and selected for calculating B C 

ratio of eco fhendly nee farming and is presented as a case in Table 49 Likewise 

one farmer each practicing conventional nee cultivation and cow based minimum 

budget nee farming {Go adhantha krishi) were identified and selected from the 

same area Costs benefits net profit cost of production average benefits and B C 

ratio are presented m Tables 50 and 70

Table 49 Benefit cost ratio of eco-fnendly rice cultivation
1 Ini)U t cost
SI
No

Inputs Quantity required 
/ha

Rate Value (Rs )

1 Cow dung 2500 kg Rs 1000/t 2500
2 Poultry manure 1250 kg Rs 1000/t 1250
3 Attupatty Rs 500/acre 1250
4 Damcha 20 kg Rs 22/kg 440
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5 Nitrogenous
fertilizers

62 5 kg Rs 5 08/kg 317 50

6 Factomphos 125 kg Rs 6 50/kg 812 50
7 Potassic

fertilizers
62 5 kg Rs 4 70/ kg 293 75

8 Seed 75 kg Rs 15/kg 1125 00
9 Tncho card 5cc Rs 30/cc 150
10 Pseudomonas 5kg Rs 60/kg 300
11 Neem oil 1 litre Rs 800/litre 800

Total mput cost 9238 75
2 Labour use pattern and cost
SI
No

Operations Number Rate (Rs/labour) Cost (Rs )

l Nursery management
Men
Women

4
3

200
150

800
450

li Land preparation 
Men 10 200 2000

in Transplanting
Women 50 100 5000

IV Plant protection / manure 
preparation & application 
Men 
Women

5
10

200
150

1000
1500

Weeding
Women 25 100 2500

V Harvest transportation 
threshing & winnowing

Money worth 
2000 kg paddy 

(Rs 12/kg)

24000

Water management 
Men 3 200 600

VI Transportation (inputs)
Men
Women

6
6

200
150

1200
900

V ll Family labour 
Men 15 200 3000

Total labour cost 42950
3 Hiring charges

Machinery / equipments Time
required
(hours)

Rent (Rate/hour) Cost

1 Tractor 5 400 2000
2 Power tiller 7 250 1750
3 Sprayer 100/acre 250
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4 Transportation costs

Inputs Mode of 
transportation

Rate Cost

1 Seeds (own) ml
2 Organic manure Trailer Rs 150/tnp 600
3 Other inputs Trailer Rs 150/tnp 150
4 Tncho card Bus Rs 100 100

Total cost of cultivation (Rs /ha) 57038 75
Cost of production (Rs /kg) 95

Benefits
SI
No

Output Quantity (kg) Price/unit 
(Rs /kg) Total

1 Rice 6000 12 72000

2 Straw 1750 4 7000

Total benefit 
Average benefit (Rs./kg) 

Total cost 
Profit 
B C ratio

79000 
10 2 

57038 75 
21961 25 

139

Tabh 

1 Ini

j 50 Benefit cost ratio of conventional rice cultivation

3U t COSt

SI
No

Inputs Quantity 
required kg/ha

Rate (Rs ) Value (Rs )

1 Seed 75 15/kg 1125 00
2 Nitrogenous fertilizers 87 5 5 08/kg 444 5
3 Factomphos 225 6 50/kg 1462 5
4 Potassic fertilizers 80 4 70 /kg 376
5 Bavistm 0 75 620/kg 465
6 Carbaryl 1 540/kg 540
7 Metacid 625 ml 270/litre 168 75
8 v _r Almix 15 ml 110/10ml 165

y  Total input cost 4746 75
2 L abour use pattern and cost
SI
No

Operations Number Rate (Rs/labour) Cost (Rs )

l Nursery management
Men
Women

2
3

200
150

400
450
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11 Land preparation 
Men 10 200 2000

111 Transplanting
Women 50 100 5000

IV Plant protection / manure 
preparation & application 
Men 
Women

5
5

200
150

1000
750

Weeding
Women 5 100 500

V Harvest transportation 
threshing & winnowing

Money worth 
2000 kg paddy 

(Rs 12/kg)

24000

Water management 
Men 3 200 600

VI Tmnsportd u i npus;
Men
Women

3
3

200
150

600
450

V ll Family labour 
Men 10 200 2000

Total labour cost 37750
3 Hiring charges

Machinery / equipments Time
required
(hours)

Rent (Rate/hour) Cost

1 Tractor 5 400 2000
2 Power tiller 7 250 1750
3 Sprayer 100/acre 250

4 Transportation costs
Inputs Mode of 

transport 
ation

Rate Cost

1 Seeds (own) ml
2 Fertilizers Trailer Rs 150/tnp 150
3 Plant protection inputs Bus Rs 25/tnp 25

Total cost of cultivation (Rs /ha) 46671 75
Cost of production (Rs /kg) 72
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Benefits
SI
No

Output Quantity
(ks)

Price/unit 
(Rs /kg) Total

1 Rice 6500 12 78000

2 Straw 1400 4 5600

Total benefit 83600
Average benefit (Rs /kg) 

Total cost
10 6
46671 75

Profit 36928 25
B C ratio 179

It is clear from the tables that the cost of cultivation for eco friendly nee is 

Rs 57038 75 while that of conventional nee is 46671 75 This indicates that the cost 

of production is quite high for the former (Rs 9 5/kg) when compared to the latter 

(Rs 7 2/kg) The net profit from eco friendly nee production comes to around 

Rs 21961 25 whereas it is higher for conventional nee cultivation (Rs 36928 25) 

Hence the B C ratio is the highest (1 79) for conventional nee cultivation which 

implies relatively high profitability The major reason for this is the higher cost of 

cultivation incurred in the case of eco friendly nee cultivation which is due to the 

high cost of organic inputs and its application But the pnee in the market is the 

same irrespective of the methods of production which reduce the profit for eco 

friendly farmers In order to conserve our eco system the gnevances of eco fhendly 

farmers need to be addressed urgently The fanners who practice eco friendly nee 

farming are doing a great service to the society and environment by way of cleaner 

agriculture reducing pollution and conserving natural resources In view of the 

prevailing circumstances some policy prescnptions are suggested

Policy prescriptions

1 Incentive price

Despite the high cost of cultivation incurred and the same current market 

pnee received for both organic and conventional production these farmers are 

determined to continue eco friendly farming Therefore recognizing their 

contribution to society and environment and also for popularizing eco friendly
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farming the state needs to intervene by offering incentive prices so as to make 

profitability o f nee production sustainable

2 Assured market and farmer customer networking

There has to be specialized markets in towns and cities for eco friendly nee by 

which a higher pnee can be assured to these nee farmers The case study on cow 

based minimum budget nee farming (Go adharitha krishi) (Table 70) indicates that 

B C ratio was quite high (2 2) This implies eco friendly cultivation with better 

marketing strategies to be highly profitable The customers of eco friendly nee have 

to be linked to these fanners which assures them a better market for their produce

3 Simplification of organic certification

The cumbersome procedures involved along with high initial investment are the 

major impediments in certification process which restncts the farmers from 

adopting organic farming Certifying procedure for such nee has to be made simple 

and less expensive

4 Certification procedure for eco friendly rice

Owing to common water management in nee and other cultural operations 

on padashekaram basis organic nee production cannot be resorted to as in the case 

of vegetables or other crops which are mostly restncted to limited areas So in this 

situation a feasible and plausible middle way alternative before farmers is to adopt 

eco friendly farming which is defined as farming which involves need based 

minimal use of chemical inputs considenng residual toxicity Therefore 

standardization of procedures appropnate to the minimal use of less toxic chemical 

inputs alias eco friendly farming suited to the local conditions needs to be devised 

based on research

5 Value addition

Processing of paddy has to be populanzed among farmers This will assure 

them a higher pnee for the products with lesser cost involved
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4 8 2 Social Cost Benefit Analysis (SCBA) of eco-friendly rice farming 

4 8 2 1 Dimensions of Social Cost and Social benefit

Four dimensions of social cost and ten dimensions o f social benefit accruing 

out of eco friendly nee fanning were identified and selected for the purpose of the 

study The average weights assigned to the vanous dimensions by a panel of 

expert s from vanous departments of Kerala Agncultural University is presented in 

Appendix VI

The listed four dimensions of social cost constitute social cost value and the 

ten dimensions of social benefit constitute the social benefit value for the present 

study

4 8 2 2 Computation of Social Cost Value (SCV)

The social cost value (SCV) was used as a tool to assess the extent of social 

cost accrued out of eco friendly nee farming by the respondents The procedure 

adopted in the development of social cost value (SCV) is desenbed m the 

methodology chapter

Table 51 Social cost, social benefit and benefit cost values of eco-friendly 
farming as per the perception of eco-friendly farmers

n - 1 6

Resp No Social Cost value Social Benefit value B C ratio
I 0 787 0 927 1 18
2 0 682 0 985 1 44
3 0 982 0 793 0 81
4 0 785 0 944 1 2
5 0 861 0 777 09
6 0 579 0 924 1 6
7 0 735 0 802 1 09
8 0 613 0 851 1 39
9 0 657 0 96 1 46
10 0 713 0 927 1 3
11 0 826 0 808 0 98
12 0 826 0 884 1 07
13 0 733 0 816 1 11
14 0 86 09 1 05
15 0 717 0 866 1 21
16 0 725 0 743 1 02

Mean 0 755 0 869 1 176
SD 0 102 0 073 0 217

CV (%) 13 51 84 18 45
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Table 51 shows the distnbution of social cost value as per the perception of 

the respondent farmers The result shows that the social cost value of the 

respondents vaned from a minimum value of 0 579 to a maximum value of 0 982 

The mean social cost value was 0 755

4 8 2 3 Computation of Social Benefit Values (SBV)

The Social Benefit Value was used as a tool to assess the extent of social 

benefit accrued out of eco friendly nee farming by the respondents The ten 

dimensions of social benefit form the Social Benefit Value (SBV) The procedure 

employed m the computation of SBV is desenbed in methodology Table 51 shows 

the distnbut on of Social Benefit Value (SBV) as perceived by the fanners The 

results indicate that the Social Benefit Value of the respondent fanners vaned from a 

minimum value of 0 743 to a maximum value of 0 985 The mean Social Benefit 

Value was 0 869 The results indicate that the mean Social Benefit Value was 

higher than the mean Social Cost Value implying a higher perceived social benefit 

for eco friendly nee farming

4 8 2 4 Benefit cost Ratio (B C ratio) of eco friendly rice farming

Table 51 reveals the B C ratio of each respondent farmer From the table it 

could be infened that the mean B C ratio for all the respondents was 1 176 which 

substantiates the general perception that social benefits denved from eco fnendly 

nee farming was higher than the social costs The values of B C ratio vaned from 

0 81 to 1 6 It was observed that 18 75 per cent o f the respondents perceived social 

cost to be relatively higher than social benefits whereas 81 25 per cent perceived 

social benefits to be on a higher side Now a days farmers are aware of the 

environmental issues and support the concept of sustainable farming which 

according to them assure a higher income without detenorating the environment
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4 8 2 5 Principal Component Analysis of dimensions of Social Cost

The results of the Pnncipal Components Analysis based on four dimensions 

(vanables) o f social cost are presented in Table 52 and 53 For these four 

dimensions there will be four pnncipal components VAR 1 VAR 2 VAR 3 and 

VAR 4 denote the four dimensions (vanables) Results indicated that the first linear 

combination of pnncipal components contnbuted 42 per cent to the total vanation 

the second and third linear combination contnbuted 30 and 24 per cent respectively 

Thus the first three linear combinations of dimensions yielded 96 per cent of the 

total vanation In the first linear combination larger magnitude of vanation was due 

to dimensions such as non remunerative pnee (VAR 2) In the second linear 

combination larger magnitude of vanation was due to dimensions such as 

inconvenience in handling eco fhendly inputs (VAR-4) and non remunerative pnee 

(VAR 2) In the third linear combination dimensions such as inconvenience m 

handling eco friendly inputs (VAR 4) and higher cost o f cultivation (VAR 3) 

mainly contnbuted to the vanation The above findings indicate that the dimensions 

such as non remunerative pnee (VAR 2) higher cost o f cultivation (VAR 3) and 

inconvenience in handling eco fhendly inputs (VAR 4) contnbuted higher 

magnitude o f vanation towards social cost

Table 52 Contribution of the prmcipal components of social cost to the 
vanance

PRIN it Latent roots Percentage vanance Cumulative variance
PRIN1 31 590 42 015 42 015

PRIN 2 22 394 29 784 71 799

PRIN 3 18 025 23 974 95 773
PRIN 4 3 179 4 228 100 000

Table 53 Pnncipal components of social cost

PRIN 1 PRIN 2 PRIN 3 PRIN 4
VAR 2 0 841 0 274 0 451 0 116
VAR 3 0 459 0 810 0 364 0 008

VAR 4 0 252 0 509 0 812 -0133
VAR 1 0 137 0 095 0 059 0 984
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4 8 2 6  Principal Component Analysis of dimensions of social benefit

The results of the Principal Components Analysis based on the ten 

dimensions (vanables) of social benefit are presented in Table 54 and 55 Ten 

vectors of principal components are presented along with the percentage vanance in 

the decreasing order corresponding to each vector VAR 1 VAR 2 VAR 3 

VAR 10 denotes the ten dimensions (vanables) of social benefit Results 

indicate that the first linear combination of pnncipal components contnbuted to 67 

per cent of the total vanation and the second and third linear combination yielded 16 

and 6 per cent vanation Thus the first three linear combinations of dimensions 

yielded 89 per cent of the total vanation In the first linear combination larger 

magnitude of varafion as ^ trb u te d  b j the dimension supenor quality of nee 

(VAR 1) In the second linear combination larger magnitude of vanation was due to 

the dimension ennchment of biodiversity (VAR 5) and in the third linear 

combination the dimensions that contnbuted the most was improvement in water 

quality (VAR 3) and self development (VAR 8) The above findings indicate that 

the dimensions supenor quality of nee (VAR 1) ennchment of biodiversity 

(VAR 5) improvement m water quality (VAR 3) and self development (VAR 8) 

contnbuted to higher magnitude of vanations

Table 54 Contribution of the prmcipal components of social benefit to the 
variance

PRIN# Latent roots Percentage variance Cumulative
variance

PRIN1 133 746 66 623 66 623
PRIN 2 31365 15 624 82 247

PRIN 3 12 502 6 227 88 474

PRIN 4 10 325 5 143 93 617
PRIN 5 4 994 2 488 96 105

PRIN 6 2 822 1 406 97 511

PRIN 7 2 256 1 124 98 635

PRIN 8 1991 0 992 99 627

PRIN 9 0 569 0 284 99911
PRINIO 0 180 0 090 100 000
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Table 55 Principal components of social benefit

PRIN PR N 
2

PRIN
3

PRIN
4

PRIN
5

PRIN
6

PRIN
7

PRIN
8

PRIN

9

PR N 

10
V A R 0 7  4 0 239 0 455 0 44 -0 099 0 269 0 28 00 3 0 028 0 30

V A R  8 0 397 -0 73 0 510 0 633 0 048 0 101 0 364 0 072 0 042 0 028

V A R  5 0 344 0 894 0 146 0 0 -0 69 0 063 0 06 0 003 0 14 0 026

V A R  4 0 90 0 003 0 274 0 058 0 313 0 609 0 083 -0413 00 3 0 488

V A R  3 0 77 0 2  8 0 569 0 605 -0 202 0 248 -0015 0 287 0 087 0 094

VAR  2 0 37 -0 074 0 022 0 203 0 436 0 441 0 248 0 54 0 405 0 75

V A R  7 0 24 0 145 0 183 0 085 0 577 0 254 0 245 0 037 0 674 0 100

VAR10 0 1 0 -0 023 0 076 0 088 0 460 0 432 -0 272 0 232 0 2  8 0 609

VAR  6 0 093 0 082 0 246 0 82 0 197 0 62 0 267 0 399 0 522 0 568

V A R  9 0 052 -0 049 -0 0 33 02 4 0 097 0 758 0 484 0 094 -0 0 17

4 8 2  7 Distribution of respondents based on dimensions of social c~ * a"'* a1 

benefit

4 8 2  7 1 Dimensions of social cost

1 Lower yield m the initial years

Table 56 shows that 56 25 per cent o f the respondents perceived lower yield 

in the initial years to be a major social cost faced by them in eco friendly nee 

production whereas 43 75 per cent had perceived it to be not of much importance as 

there was no marked yield reduction in the initial years of eco fhendly farming The 

result was found to be in line with the opinion of Nair (2007) and Shivay (2007) 

According to Adhya and Ghosh (2009) production would be less dunng the initial 

years of shifting to eco friendly cultivation before soil fertility status is built up 

sustaining adequate nutnents supply The findings of the project on visible monetary 

gains/losses to farmers m conversion from conventional basmati paddy farming into 

organic basmati paddy farming conducted in Kaithal Distrct Haryana by Shivkumar 

(2010) indicate that in conversion process yield reduction (15 30%) exists but it is 

sharp m initial two years which substantiates the result and later on it starts bridging 

the gap Similar trend in gross revenue and net profit is observed but after full 

organic gross revenue and net profitability becomes almost double as compared to 

conventional because of increase m yield and increase in incentive pnee on market 

pnee The yield dynamics of basmati paddy farming is presented m the Table 57 

given below
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Table 56 Distribution of respondents into low and high perception categories 
on various dimensions of social cost and social benefit n -  16

Variable Min Max Mean SD CV (%) Low (<  mean) Social cost High 
( >or mean)

F % F %

Social
cost 1 3 3 344 0512 14 88 7 43 75 9 56 25

2 2 2 4 38 1 36 31 05 5 31 25 11 68 75
3 2 2 5 63 1 258 22 34 5 31 25 11 68 75
4 5 5 6 63 1 147 17 3 8 50 8 50

Variable Mm Max Mean SD CV (%)
Low (<  mean)

Social benefit 
High 

(>or mean)
F % F %

Social
benefit I 10 10 14 25 2 38 167 8 50 8 50

2 10 10 11 69 0 602 5 15 4 25 12 75
3 3 3 5 25 1 19 05 9 56 25 7 43 75
4 4 4 5 63 0 719 12 77 6 37 5 10 62 5
5 15 15 16 69 1 662 9 96 6 37 5 10 62 5
6 3 3 3 69 0 479 12 98 5 31 25 11 68 75
7 4 4 5 38 0 619 11 51 9 56 25 7 43 75
8 6 6 9 13 1408 15 42 9 56 25 7 43 75
9 5 5 5 63 05 8 88 6 37 5 10 62 5
10 5 5 5 63 05 8 88 6 37 5 10 62 5

2 Non remunerative price

Perusal of Table 56 revealed that 68 75 per cent of the respondents perceived 

non remunerative pnee to be the major social cost of eco friendly nee farming 

while only 31 25 per cent of the farmers did not consider it to be a social cost There 

is no separate market for nee produced in an eco friendly way Whatever be the 

method of production fanners sell nee to the Supplyco at a uniform pnee of 

Rs 12/Kg If the farmers had to get a better pnee for organically produced nee they 

had to get it certified The cumbersome procedures involved along with high initial 

investment were the major impediments m the certification process



216

Table 57 Yield dynamics (q/ha) of basmati paddy farming Category wise 
(2006-07)

Category Inorganic
(Conventional)

Conversion process Organic

1 year 2nd year 3 d year

Small (<2ha) 27 62 20 32 20 01 23 75 25 0

(1 788)* (1 987) (1 998) (2 016) (2 143)

Medium 28 73 21 46 20 01 22 68 24 68

(2 to 4 ha) (3 014) (2 1462) (2 179) (2 642) (1 984)

Large (>4ha) 25 68 22 09 2106 22 64 24 14

(2 451) (2 146) (2 147) (2 564) (1 681)

Average 27 340 21 29 20 36 23 05 24 61

(2 649) (2 214) (2 126) (2 161) (1 968)

* Values in brackets indicate the standard error around the mean values

(Source Shivkumar 2010)

Unlike other crops nee is grown on a padashekaram basis with a common 

water supply system to all the fields Hence for certification all the members have to 

switch on to organic farming which is practically difficult Hence certification is a 

complex process According to Adhya and Ghosh (2009) organic certification is 

actually a process certification than a products certification

3 Higher cost of cultivation

From Table 56 it is evident that 68 75 per cent of the respondents perceived 

higher cost of cultivation as one of the major social cost while 31 25 per cent of the 

respondents did not consider this dimension of social cost as an important one

Higher cost of organic inputs makes eco fhendly farming expensive The 

escalated pnee of organic inputs consequent to its unavailability is an important 

constraint Besides non availability of quality organic inputs due to lack of proper 

quality control procedures is yet another limitation in eco fhendly nee farming 

Likewise eco friendly practices involved more labour adding to the cost of 

cultivation According to Nair (2007) attempts should be made for the augmentation
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in availability o f organic manures through organic recycling that could only reduce 

the cost of cultivation

4 Inconvenience in handling eco friendly inputs

Results in Table 56 revealed that 50 per cent of the respondents expressed 

inconvenience in handling eco friendly inputs as an important social cost whereas 

the other half did not perceive it as a social cost This may be due to the reason that 

the foul smell and filthiness of organic inputs which were not considered to be of 

concern to half o f the respondents was a concern for the other half 50 per cent 

perceived its handling to be not so convenient As in many cases the storage of the 

bulky organic mpu s nice ram  yarn manure ieaas to insect breeding and in some 

cases even the neighbours had complained of the foul smell emitting out of it

4 8 2 7 2  Dimensions of social benefit 

1 Superior quality of rice

As is revealed from Table 56 half o f the respondents belonged to the higher 

group regarding the perception of supenor quality of nee produced by eco friendly 

way as a major social benefit Half of the respondent farmers perceived orgamc nee 

was of supenor cooking quality fine texture and better appearance whereas the 

other half were of the opinion that these aspects were vanety specific rather than 

production specific It was scientifically proven that crops produced inorganically 

contained harmful chemical residues Momtonng studies conducted by All India 

National Projects on Pesticide Residues revealed that more than 80 per cent of the 

nee grams analyzed across India were found contaminated with pesticides that 

reduce the gram quality
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Table 57 Yield dynamics (q/ha) of basmati paddy farming Category wise 
(2006 07)

Category Inorgamc
(Conventional)

Conversion process Organic

1 year 2nd year 3 d year

Small (<2ha) 27 62 20 32 20 01 23 75 25 0

(1 788)* (1 987) (1 998) (2 016) (2 143)

Medium 28 73 2146 20 01 22 68 24 68

( 2 to 4 ha) (3 014) (2 1462) (2 179) (2 642) (1 984)

Large (>4ha) 25 68 22 09 21 06 22 64 24 14

(2 451) (2 146) (2 147) (2 564) (1 681)

Average 27 340 21 29 20 36 23 05 24 61

(2 649) (2 214) (2 126) (2 161) (1 968)

* Values m brackets md cate the standard error around the mean values

(Source Shivkumar 2010)

Unlike other crops nee is grown on a padashekaram basis with a common 

water supply system to all the fields Hence for certification all the members have to 

switch on to organic farming which is practically difficult Hence certification is a 

complex process According to Adhya and Ghosh (2009) organic certification is 

actually a process certification than a products certification

3 Higher cost of cultivation

From Table 56 it is evident that 68 75 per cent of the respondents perceived 

higher cost of cultivation as one of the major social cost while 31 25 per cent of the 

respondents did not consider this dimension of social cost as an important one

Higher cost of organic inputs makes eco fhendly farming expensive The 

escalated pnee of organic inputs consequent to its unavailability is an important 

constraint Besides non availability of quality organic inputs due to lack of proper 

quality control procedures is yet another limitation in eco friendly nee farming 

Likewise eco friendly practices involved more labour adding to the cost of 

cultivation According to Nair (2007) attempts should be made for the augmentation
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in availability of organic manures through organic recycling that could only reduce 

the cost of cultivation

4 Inconvenience m handling eco friendly inputs

Results in Table 56 revealed that 50 per cent of the respondents expressed 

inconvenience m handling eco friendly inputs as an important social cost whereas 

the other half did not perceive it as a social cost This may be due to the reason that 

the foul smell and filthiness of organic inputs which were not considered to be of 

concern to half of the respondents was a concern for the other half 50 per cent 

perceived its handling to be not so convenient As in many cases the storage of the 

bulky organic inpu s nice xarriyaru manure leads to insect breeding and m some 

cases even the neighbours had complained of the foul smell emitting out of it

4 8 2 7 2  Dimensions of social benefit 

1 Superior quality of rice

As is revealed from Table 56 half of the respondents belonged to the higher 

group regarding the perception of supenor quality of nee produced by eco friendly 

way as a major social benefit Half of the respondent farmers perceived organic nee 

was of supenor cooking quality fine texture and better appearance whereas the 

other half were of the opinion that these aspects were vanety specific rather than 

production specific It was scientifically proven that crops produced inorganically 

contained harmful chemical residues Momtonng studies conducted by All India 

National Projects on Pesticide Residues revealed that more than 80 per cent of the 

nee grains analyzed across India were found contaminated with pesticides that 

reduce the gram quality
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2 Improvement in soil quality

A perusal of Table 56 reveals that a large majonty (75%) of farmers were of 

the opinion that eco friendly nee cultivation had improved the soil quality Most of 

the farmers perceived that soil properties like structure nutnent status water 

holding capacity and population of soil organisms especially earthworms were 

increased after adopting eco friendly practices in nee cultivation Most of the 

farmers expressed their opinion that there was a gradual change in the soil 

properties after application of chemical fertilizers for a long duration which was 

visible m nee fields dunng drought In nee fields managed in an eco friendly way 

cracking of the soil was observed while this was not predominantly seen in fields 

where overdose of chemical fertihzeis were applied for a prolonged penoa

Presence of micro flora indicates soil of good quality with respect to 

cultivation For estimating micro flora soil samples were collected from the nee 

fields of the four study areas managed differently One soil sample was collected 

from an organically certified nee field in chittur for the purpose of companson The 

soils collected from Alathur and Kollengode were pnmanly under inorganic 

cultivation while that from Kuzhalmannam was managed mostly under integrated 

management practices Soil collected from Nalleppilly was from the fields managed 

in an eco fhendly/pnmanly organic way The results of the estimation are presented 

in Table 58

The predominant flora m all the samples were the antibiotic producing 

saprophytic fungi Aspergillus and Penicilhum while Trichoderma was present in 

the exclusively organic sample Similarly highest count of micro flora was observed 

in the case of organic soil which explains the importance of eco friendly nee 

farming as a major social benefit
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Table 58 Enumeration of micro flora m soil samples of the study area

SI Sample Fungi (xlO4) Bacteria (xlO6) Predom nant

no r *2 *3 Aver
age

r r2 *3 Avera

ge

flora

1 Alathur

(Primarily
Inorganic)

2 2 3 2 5 5 4 5 Pen cilhum 

Asperg Hus

2 Kollengode

(Primarily
Inorganic)

15 27 22 21 4 4 4 4 Pen cill um 

Asperg Hus

3 Kuzhalmannam
(Integrated

Management)

15 15 2 11 27 27 10 21 Pemall um 

Asperg Hus 

Mucor

4 Nalleppilly

(Primarily
organic)

13 41 12 22 5 4 14 8 Asperg Hus 

Pen c 11 um

5 Chittur

(Exclusively
organic)

26 30 18 25 8 15 38 20 Pen c 11 um 
Aspergillus 

Tnchoderma 

Fusanum 
Mucor

Table 59 Soil fertihty mformation of the study areas in Palakkad District

SI No Sample pH OC% N kg/ha K kg/ha P kg/ha

I Kollengode 4 75

(Very strongly 
acidic)

0 73 

(Low)

163 52 
(Low)

78 4 

(Low)

24 93 

(Hgh)

2 Alathur 4 94

(Very strongly 
acidic)

0 61 

(Low)

136 64 
(Low)

115 36 
(Medium)

13 95 
(Medium)

3 Kuzhalmannam 5 13 (strongly 
acid c)

081
(Medium)

18144
(Low)

136 64 
(Hgh)

4 02 
(Low)

4 Nalleppilly 6 07 (slightly 
acidic)

1 63 

(High)
365 12 

(Medium)

8176
(Low)

5 71 

(Low)
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Analysis of the soil sample from the four study area is presented in Table 59 

The results clearly ind cate that Nalleppilly soil managed pnmanly in organic way 

has high organic carbon content (1 63%) medium nitrogen level (365 12kg/ha) and 

is slightly acidic (6 07) This shows a high organic matter content in the soil The 

pH value indicates a better micro nutnent availability Table indicates less organic 

carbon and nitrogen content and very strong acidic pH for inorgamc soils These 

results substantiate the social benefit of eco friendly nee farming

3 Improvement m water quality

It could be observed from the Table 56 that majonty (56 25%) of the 

respondents perceived not much improvement in the quality of water by way of 

adopting eco friendly nee cultivation 43 75 per cent of the respondents opined that 

there had been an improvement in the water quality in case of eco friendly farming 

Pesticide residue reduction in eco friendly farming is not visible and perceivable to 

the farmers which might be one of the reasons for majonty of the farmer s 

observation

Reasons for deten oration of water quality as perceived by the farmers were 

dumping of wastes reduced flow of water and lack of water movement on the 

surface due to lesser usage of canal waters for domestic purpose Only a very few 

farmers considered nee cultivation as a factor polluting water bodies The result of 

the analysis of water from the study area substantiates this Random water samples 

collected from paddy fields / drainage channels were analyzed for estimation of 

pesticide residues at the Pesticide Residue lab AINP (PR) Vellayani Evaluation of 

chromatographs obtained from the sample did not show any peaks corresponding to 

any of the standard pesticides Hence it can be concluded that the sample analyzed 

did not contain any pesticide residue belonging to OP (organophosphates) OC 

(organochlorines) and synthetic pyrethroids
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A perusal of Table 56 indicates that majority (62 5%) of the farmers 

perceived increased water availability as a major social benefit of eco friendly nee 

cultivation Eco friendly nee cultivation is associated with vanous water 

conservation measures that increase the ground water table level over a penod of 

time Most o f the farmers opmed that after adopting water conservation measures 

associated with eco friendly nee cultivation there was a nse m the water table level 

of nearby wells The result of Nehru et al (2007) from Kalatharakkal el a where 

sustainable nee farming was practiced substantiates this The ground water here had 

increased which ensured adeauate water for the requirement of the inhabitants

Dunng the past few years the annual rainfall received in different parts of 

Palakkad distnct was less than the normal value and the number of ramy days was 

also less Many of the traditional and local water resources in the distnct have been 

neglected over years possibly due to the development of a number of reservoir 

based major / medium lmgation projects In four eastern blocks of Palakkad viz 

Chittur Kollengode Palakkad and Kuzhalmannam there was a spurt in the number 

of lmgation bore wells since 1986 and high water demanding crops like sugarcane 

and paddy are being cultivated here using the bore well water In these areas 

imgation water is tapped from the deeper aquifers Analysis of the long term trend 

m water levels in the wells o f the area selected for the study is presented as graph 

below while the water levels dunng the penod 2005 2010 is presented in Table 60

Analysis of the water level shows a declining trend m the study areas This may be 

due to the fact that these are predominantly paddy growing areas which require high 

quantity o f imgation water Tapping of the ground water along with inadequate 

conservation structures like ponds tanks etc lack of renovation and desilting of 

canals and imgation structures lack of conservation practices were the major 

reasons for the declining trend Water conservation practices associated with eco 

friendly nee cultivation in the distnct needs top pnonty

4 Increased water availability
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Table 60 Water level report of the study area during 2005 2010 
Location Nalleppilly (Chittur) Well no 139
Distnct Palakkad Well type Bore well
Owner Government
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2005 1620 16 74 16 67 17 34 15 39 1014 7 69 8 48 9 76 10 46 10 30

2006 11 56 12 45 12 16 14 46 2 37 9 58 7 93 8 97 1044 0 02 3 66

2007 13 56 1504 16 09 16 42 1744 16*23 921 10 25 9 69 10 58 1 88

2008
14 17 16 60 6 82 14 70 1 35 1092 11 51 10 57

2009
3 46 15 94 16 80 129 19 05 9 97 064 9 10 9 96 9 36 10 97

2010
13 12 14 92

Location Nalleppilly Well no 151
District Palakkad Well type Bore well
Owner Government

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2005

5 34 5 42 5 45 6 22 5 52 4 50 4 06 2 75 4 79 4 66 4 46
2006

4 52 4 62 5 89 5 50 440 3 66 3 98 4 01 4 09 4 07 4 11
2007

4 19 4 29 5 02 4 76 4 22 3 58 3 18 3 27 3 18 3 68 4 80
2008

4 63 4 58 5 46 3 84 3 03 3 57 364 3 62
2009

4 23 4 23 5 47 5 84 5 19 3 34 3 87 3 70 2 99 364 3 88
2010

4 24 4 51

Location Kuzhalmannam Well no 160PKD 12
Distnct Palakkad Well type Bore well
Owner Government

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2005 2 14 2 49 2 59 320 103 0 98 1 13 1 33 1 58 1 61 1 70

2006 1 78 2 50 1 50 121 1 08 1 01 1 07 1 00 1 13

2007 1 13 142 2 38 2 68 226 122 1 10 I 14 102 0 95
123

2008 122 2 21 264 123 121 125 1 65 136

2009 6 86 2 05 2 48 2 67 2 03 1 06 105 123 1 30 1 10 124

2010 \29 1 19
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Location Kollengode Well no 148
Distnct Palakkad Well type Bore well
Owner Government

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2005 3 85 3 88 4 59 4 62 5 00 3 27 2 20 2 77 3 27 3 07 3 08

2006 2 68 4 10 447 3 62 2.23 2 48 2 67 2 86 2 73 3 07

2007 2 89 3 50 2 94 4 27 4 78 3 84 1 90 2 17 248 2 68 3 34

2008 3 05 3 63 4 34 3 61 3 00 3 15 2 76 3 36 2 86

2009 3 36 4 99 4 92 5.26 5 48 2 80 2 33 251 2 86 2 30 2 76

2010 2 76 3 80

Location Enmayur I (Alathur) Well no 160
District Palakkad Well type Bore well
Owner Government

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2003

5 51 564 6 01 6 09 520 3 68 1 67 3 53 3 95 4 74 4 50
2006

4 64 5 84 5 85 4 80 3 09 3 10 361 3 62 3 56 4 32

2007 4 49 5 11 5J2 5 81 6 05 4 93 I 73 157 2 84 3 55 4 82

2008
4 95 5 52 5 89 4 59 3 34 4 00 3 88 3 91 4 49

2009 4 69 4 87 5 58 5 98 5 50 204 321 3 42 3 91 3 74 4 30

2010 4 53 4 72

Location Alathur Well no PKD S 2
District Palakkad Well type Dug well
Owner Public

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2005 166 2 03 2 33 163 135 0 79 1 01 0 43 0 87 101

2006 1 37 2 42 1 38 0 79 0 73 0 68 0 70 0 77 0 75 0 76

2007 072 094 1 51 1 98 211 153 0 70 0 78 0 65 0 75 0 73

2008 0 77 0 63 194 0 72 0 75 0 73 0 80 0 72 0 80

2009 0 77 U 8 U 8 I 64 0 75 0 57 0 75 0 74 0 84 0 75 072

2010 0 77 0 75
(Source Ground Water Division Palakkad)
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5. E nrichm ent of biodiversity

Table 56 reveals that majority of the respondents (62.5%) perceived 

biodiversity enrichment as a major social benefit of eco-friendly farming. Most of 

the farmers opined that reduced use of chemical inputs and avoiding poaching in 

eco-friendly farming leads to conservation of biodiversity in this eco-system. 37.5 

per cent respondents attributed biodiversity changes to other factors like climate 

change and human interventions, besides eco-friendly cultivation. Most of the 

farmers opined that natural enemy population, earthworms and other flora and fauna 

has increased in the fields managed in eco-friendly way. This conforms to the 

results of Kumar et al. (2008), where they found maximum population of natural 

enemies in natural biological control plot (NBCP) and, Chen (1992) who reported 

that synthetic pyrethroids produced more than 90 per cent mortality of ants, spiders, 

beetles and Telenomus sp in rice fields.

There has been a significant change in the faunal and floral diversity in rice 

fields over the years that may be attributed to very many reasons. Some of the 

reasons for reduction in diversity according to farmers say are the overuse of 

inorganic inputs and poaching. For a comparison of biodiversity variation in the post 

green revolution period in contrast to the past, old farmers from the regions under 

study were contacted for identification and verification. The results of the study are 

presented in Table 61. During the green revolution period, inorganic fertilizers were 

dumped in the field. Application of pesticides like endrin and folidol was extensive 

in late 70s, in the study area, which had reduced the population of frog, snakes, fish 

and eagle. Due to eutrophication and contamination of water bodies there was a 

drastic reduction in the fish population in rice fields. Population of small weed fish 

(paral) and local muzhi has substantially reduced while that of African muzhi, which 

was illegally introduced, has increased over the years. A gradual reduction in natural 

enemy population was observed over the years in the area. Population of spiders, 

damselflies, dragonflies, ladybird beetles, grasshoppers, crickets, butterflies, rove 

beetles, water striders etc has reduced. A drastic reduction in the population of frogs,



water snakes, crabs, green lizards / chameleons etc were reported. Earlier in the 

hillsides, near rice fields, turtles were seen in plenty whose population has 

drastically declined recently. Avi-faunal population too has declined. Mynah, brown 

ergets etc were some among the birds that has decreased in its number. Cattle egrets 

has increased in number from that of the past. The problems of peacocks, deer and 

wild boar have increased in the Kollengode region in the hillsides of Sitarkundu. 

This might be due to the increased interference of human beings in their habitats in 

the hills and reduction in the predator population. There were even cases of finding 

the habitats of wild boar in the residential areas near rice fields. The problems of 

leech in these areas had also increased which were transmitted from hills through 

dam water. Earlier leeches were not seen in rice fields, since the fields were then 

irrigated with water from traditional sources. There had also been a shift in the tloral 

diversity. Population of plants like hydrilla, brahmi, nymphaea, wedelia, glenwood 

grass, bloodgrass, puncture vine etc. has declined while that of eichomia, 

hygrophila, bamyardgrass, Cyprus, lemna etc. had increased from that of the past.

6. Aesthetic value enhancement

As presented in Table 56, 68.75 per cent of the respondents considered aesthetic 

value enhancement as a major social benefit followed by 31.25 per cent who 

perceived it to be of lesser importance as a social benefit of eco-friendly rice 

cultivation. Most of the farmers reported that the picturesque beauty of lush green 

fields with all its flora and fauna in the early hours of a day was beyond expression. 

However, farm tourism is at its infancy in the study areas. Use of eco-friendly 

inputs in paddy fields in no way interfere with the biodiversity of the area and hence 

an enhancement of aesthetic value.



Plate.6 Data collection on biodiversity variation in rice eco-system



Table 61. F a rm e rs ’ perception on varia tion  in the floral and  faunai diversity over years

Organisms whose population / menace has increased over the years

SI
No.

Flora Fauna

Common name Scientific name Common name Scientific name

1. Barnyard grass {Mai. Kavada) Echinochloa crusgalli Purple M oorhen 
{Mai Mayilkozhi)

Porphyrio porphyrio

2. Cyprus {Mai. Manjakora) Cyprus iria Cattle egrets (Mai Vella kokku) Bubulcus ibis
3. Duck weed Lemna sp. Peacock {Mai Mayii) Pavo cristatus
4. H ygrophila {Mai. Vayalchulli) Hygrophila auriculata W ild boar {Mai Kattu panni) Sus scrofa
5. W ater hyacinth {Mai. Kulavazha) Eichornia crassipes Deer {Mai Man) Cervus sp.
6. (Mai Kora pullu) Fimbristylis miliaceae Leech {Mai Atta) Haem adipsa sylvestris
6. Chara (Mai Chandi) Chara spp. Fish : A frican muzhi Clarias gariepinus
7. Spirogyra (Mai Payal) Spirogyra spp.
Organisms whose population has decreased over the years
1. Hydrilla Hydrilla verticilata Spiders A rachnida
2 Penny wort (Mai Brahmi) Bacopa mortnieri Dam sel fly O donata : Zygoptera
3 Nym phaea {Mai Ambal)) Nymphaea sp. Dragon fly O donata : Anisoptera
4 W edelia (Mai Manjakkayonni) Wedelia trilobata Lady bird beetle C oleoptera : Coccinellidae
5 Glenwoodgrass (Mai Pollakala) Saccolepis interrupta Grass hoppers A cridoidea : Tettigonidae
6 Bloodgrass(A/a/. Changali/  Naringa) Iscsne miliaceae Crickets G rylloidea
7 Puncture vine (Mai Njerinhil) Tribulus terrestris Butterfly Lepidoptera : Hesperidae
8 Rove beetles C oleoptera : Staphylinidae
9 W ater striders Hem iptera : G erridae
10 Frogs Anura
11 W ater snakes
12 Small weed fish ( Paral) Puntius ticto, 

Puntius amphibius
13 Local M uzhi / naran  muzhi Clarias dussumierii
14 Crabs
15 G arden lizard / cham aleon
16 G rey herons Ardea cinerea
17 M ynah Acridotheres tristis



Water hyacinth (Eichornia crassipes,Cattle egrets (Bubulcus ibis)

Faunal and floral population increase

Grey heron (Ardea cinerea) Brahm i (Bacopa monnieri

Faunal and floral population decrease

Plate 7. Biodiversity variation over the years



7. Life style changes towards sustainable development

It is observed from the Table 56 that majority of the respondents (56.25%) 

perceived life style changes towards sustainable development not to be an important 

social benefit of eco-friendly rice production followed by 43.75 per cent, who 

opined that this dimension is an important social benefit of adopting eco-friendly 

fanning. Most of the fanners were of the opinion that their life style and demeanor 

had not changed much by way of moving towards sustainable farming. Most of 

these farmers took up eco-friendly farming recognizing and experiencing the 

adverse effects of chemical inputs in the soil.

8. Self-development

It is evident from Table 56 that most of the eco-friendly farmers (56.25%) 

did not perceive self-development as an important social benefit followed by 43.25 

per cent who perceived it in the other way. It may be due to the fact that most of the 

eco-friendly farmers were not satisfied with the uniform price for eco-friendly and 

inorganic rice. The contentment would be generally less if the farmers were not able 

to get the fruits of their hard work. Most of them were of the opinion that they were 

not being recognized and appreciated in the society as an eco-friendly farmer or an 

opinion leader in matters related to eco-friendly farming. As per Collins et al. 

(1964) group member’s satisfaction was affected by their role in the group, its 

prestige, direct rewards and benefits received.

9. Augmenting public health

A glance of Table 56 reveals that majority (62.5%) of the respondents had 

perceived augmenting public health to be of higher social benefit of eco-friendly rice 

cultivation. Most of the respondents were aware of the pesticide toxicity, its health 

impact etc. which might be the reason for the result. The endosulfan controversy of 

Perla panchayat and adjoining areas of Kasaragode district highlighted the 

consequence of unscientific and irrational use. o f pesticides and this was an eye 

opener for most of the farmers with regard to pesticide application. Devi (2007) in



her study reported that reduced dose of pesticides significantly reduced the health 

costs of workers exposed to pesticides.

10. Increased labour utilization

A probe into the Table 56 reveals that majority of the respondent farmers 

(62.5%) perceived increased labour utilization, which is highly beneficial to the 

society. As most of the eco-friendly farming operations are labour intensive, there is 

an increased utilization of the labour force, which assures them more number of 

work days and hence, a better income and livelihood. Preparation, application and 

transportation of eco-friendly inputs and other operations like weeding requisites 

increased 1 abon:.

4.9 Constraints perceived by the stakeholders in planning and implementation 

of development projects in eco-friendly rice farming

The constraints according to their severity in the planning and 

implementation stages of the development projects in eco-friendly rice farming as 

perceived by stakeholders are presented in Table 62 and 63.

4.9.1 Farmers

As revealed by the ranking of the constraints based on their severity as 

perceived by the farmers, it is evident that the padashekarasamithi was looked upon 

as a supplier of inputs provided by krishi bhavans and thereby ignored its crucial 

role in sustainable development of padashekaram and lack of interest of the 

members in the samithi activities stood as the major constraints perceived by the 

farmer respondents. Most of the farmers considered padashekarasamithi as a 

supplier of inputs from krishi bhavans like subsidies, manure and fertilizers, bio 

control agents and other plant protection inputs. Majority of the members were not 

interested in the samithi activities, and their participation was found to be very low. 

All the responsibility of running the samithi was bestowed with the president and 

secretary. The next two constraints were associated with the former ones and they 

were lack of proper planning by the samithis and lack of co-ordination among its
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members. There is no proper planning in majority of the samithis on the 

technologies to be adopted. The samithis convene meeting primarily to discuss on 

the supply of inputs, bonus and subsidies from krishi bhavans and nowhere in this, 

cultivation practices or technologies were discussed. Lack of interest results in lack 

of co-ordination among the members, which was another limiting factor in the 

planning stages of development projects in rice farming. Lack of consensus among 

the members on the technologies to be adopted resulted from the lack of co

ordination among its members. Low attendance of the members in the meetings, 

which might be attributed to their lack of interest, was one of the major constraints 

in the effective planning of the activities ofpadashekarasamithi. Interestingly, it was 

reported that all the members were usually present only on the day of distribution of 

bonus. The other two major constraints were inadequate number of meetings and 

lack of extension support or technical guidance on eco-friendly technologies. 

Women participation was also not found effective in padashekarasamithis as their 

participation in decision-making was very low. Women membership in the samithi 

was less and this was due to the fact that the land ownership in a family was mostly 

confined to the elder male member.

In the implementation stage of the development projects on eco-friendly rice 

farming, the major constraint perceived was the labour unavailability. As eco- 

friendly farming is labour intensive and as there was extensive out- migration of 

agricultural labourers, the farmers found it very difficult to implement eco-friendly 

technologies in rice. The next major constraint perceived by them was the problem 

in marketing of organic rice due to difficulty in getting it certified. The cumbersome 

procedures and formalities and the high investment involved in certification made it 

a difficult option for the farmers. As rice is a crop grown in an extensive area with a 

common irrigation system, for getting it certified, organic cultivation has to be 

adopted on a padashekaram basis, for which the consent of every member should be 

sought.



Table 62. Constraints perceived by the stakeholders in the planning stage of development projects in rice farming

Sl.N
0

Constraints Farmers Extension personnel People’s rep/social 
activists

Observ
ed

score

Rank
ing

Observed
score

Ranking Observed
score

Ranking

Plann ng Stage
1. Lack of co-ordination among the members of padashekarasamithi 576 4 560 . 1 568 4
2. Lack of proper planning by the padashekarasamithis on the techniques to 

be adopted in eco-friendly rice farming
580 3 528 2 604 2

3. Inadequate number of meetings 428 7 424 7 396 7
4. Low attendance of members in the meetings of padashekarasamithi 507 6 500 4 484 6
5, Lack of interest of members in padashekarasamithi activities 607 2 524 3 600 3
6. Padashekarasamithi is looked upon as a supplier of inputs given by Krishi 

Bhavan.
628 1 452 5 612 1

7. Lack of consensus among the members on the technologies to be adopted 540 5 440 6 564 5
8. Longer distance to the venue o f meetings 49 15 197 14 20 17
9. Inconvenient timing of meetings 32 16 211 13 28 15
10. Personal conflicts among the members 164 13 227 12 192 13
11. Political interventions leading to conflicts 177 12 352 9 127 14
12. Lack of effective leadership in coordinating the meetings and planning the 

activities
149 14 392 8 258 11

13. Lack of proper documentation of the decisions taken in the meetings 7 17 256 10 24 16
14. Lack of extension support / technical guidance 363 8 244 11 362 9
15. Lack of financial support 245 11 127 16 213 12
16. Lack of women participation in padashekarasamithi activities 332 9 127 16 364 8
17. Inadequate role of women in decision making 305 10 140 15 324 10



Table 63. Constraints perceived by the stakeholders in the implementation stage of development projects in rice farming

SI.N
0

Constraints Farmers Agrl. labourers Extn. personnel People’s
rep/social
activists

Observ
ed

score

Rank
ing

Observ
ed

score

Rank
ing

Observ
ed

score

Rank
ing

Observ
ed

score

Rank
ing

Implementation stage
1. Labour unavailability 720 1 720 1 712 1 700 1
2. Lack of availability of eco-friendly inputs on time 449 8 444 9 408 4 472 8
3. Lack of availability o f adequate quantity of eco-friendly inputs - 480 6 476 7 345 6 504 6
4. Lack of availability of adequate fund on time 143 16 92 16 416 3 172 16
5. Higher transportation cost 404 9 354 10 337 7 317 10
6. Difficulty in handling and application of eco-friendly inputs 237 13 504 6 259 8 290 12
7. Difficulty iii storage of bulky eco-friendly inputs 16 18 17 18 184 11 18 18
8. Low storage life of eco-friendly inputs 167 15 244 13 137 17 188 15
9. Lack of good quality, certified organic inputs in the market 561 3 592 3 588 2 572 3
10. Lack of knowledge on eco-friendly techniques 523 4 676 2 391 5 532 4
11. Problems in marketing of organic rice due to difficulty in getting it certified 639 2 532 5 166 13 596 2
12. Higher cost of eco-friendly inputs 472 7 552 4 136 18 484 7
13. Low yield compared to inorganic farming in the first few years of 

practicing organic farming
500 5 468 8 172 12 •528 5

14. Results are not visible immediately as in the case of inorganic inputs 267 11 298 11 189 10 284 13
15. Unfavourable stance towards eco-friendly cultivation 197 14 288 12 144 16 374 9
16. Lack of proper extension strategies in supporting eco-friendly cultivation in 

rice
257 12 227 14 152 15 273 14

17. Lack of involvement of some members during the implementation stage 353 10 .216 15 164 14 297 11
18. Lack of leadership in effective management of the group. 128 17 78 17 214 9 138 17
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Lack of availability of good quality, certified organic inputs in the market 

was yet another important constraint. The organic inputs available in the market 

under different names and companies were not certified and checked for quality. 

Many a time the fanners were cheated with spurious products. The other major 

constraints were lack of knowledge on eco-friendly techniques, lower yield in the 

first few years of organic fanning, lack of availability of adequate quantity of eco- 

friendly inputs like organic manure, organic plant protection inputs etc. and its 

higher cost as per their decreasing order of importance.

4.9.2 Agricultural labourers

As labourers were nowhere involved in the planning stage of development of 

projects in padashekarams they were not able to perceive the constraints in that 

stage and hence planning stage were not included in the questionnaire for labourers. 

Table 62 reveals agricultural labourer’s perception of. constraints in the 

implementation of development projects on eco-friendly rice farming. Labour 

unavailability was the major constraint in the implementation stage. Lack of 

knowledge was the next major constraint, as most of the labourers had not attended 

any training programmes on eco-friendly cultivation. Lack of good quality, certified 

organic inputs in the market and higher cost of these inputs were the major 

constraints as perceived by the labourers. Problems in marketing of organic rice, 

difficulty in handling and application of inputs and lack of availability of adequate 

quantity of eco-friendly inputs were perceived to be the other major limiting factors 

in the implementation of eco-friendly cultivation practices.

4.9.3 Extension personnel

It is evident from Table 62 that lack of co-ordination among the members of 

padashekarasamithi and their lack of planning on the technologies to be adopted in 

eco-friendly rice fanning stood as the most important constraints perceived by the 

extension personnel. The lack of interest of members in the samithi activities and 

low attendance of the members due to lack of interest were also perceived as serious



constraints. Another major problem as perceived by this group of stakeholders was 

that farmers looked upon the samithi as an input supplier from the department. Lack 

of consensus among the farmers was posing serious threats to the smooth planning 

of the samithi. The other constraints were inadequate number of meetings, lack of 

effective leadership, political interventions leading to factions and conflicts and lack 

of proper recording of the decisions taken at the meetings.

It is evident from Table 63 that the most important constraint perceived by 

the extension personnel in the implementation stage was the labour unavailability 

followed by lack of good quality, certified organic inputs in the market. Lack of 

availability of adequate fund on time was rated the next major constraint followed 

by the lack of availability of eco-friendly inputs on time. Lack of availability of 

adequate quantity of eco-friendly inputs was also found affecting the 

implementation of eco-friendly cultivation. Higher transportation cost that claimed 

difficulty in handling and application of eco-friendly inputs, lack of leadership in 

effective management of the group and difficulty in convincing the farmers, as the 

results were not visible immediately unlike inorganic inputs were the other major 

constraints in the implementation stage.

4.9.4 People’s representatives / social activists

Table 62 reveals that the major constraint perceived by the people’s 

representatives/social activists in the planning stage is that the farmers looked upon 

padashekarasamithi as an input supplier of krishi bhavans. Lack of proper planning 

by the samithis on the technologies to be adopted and lack of interest of the samithi 

members in the padashekaram activities were some of the important constraints in 

the planning stage. Lack of co-ordination among the members of 

padashekarasamithi and lack of consensus were the next major constraints. Low 

attendance of the members in the meetings and inadequate meetings were another 

limiting factors in the smooth planning, which may be attributed to lack of interest 

and co-ordination among the members. Lack of women participation, lack of 

extension support/technical guidance and inadequate role of women in decision



making were some of the other constraints in the planning stage of development 

project on eco-friendly rice fanning in order of decreasing importance, as perceived 

by people’s representatives/social activists.

As in the case of the farmers, agricultural labourers and extension personnel, 

the most important constraint perceived by the people’s representatives/social 

activists was the labour non-availability. At present, one of the major constraints 

faced by the agriculture sector is the labour problem. Most of the labourers here are 

migrated labourers from other states. The unemployed youth of Kerala are not 

willing to take up jobs in the farming sector as it is perceived as a low status job by 

the society. Problems in marketing organic rice due to the difficulty in getting it 

certified and lack of good quality certified organic inputs were some of the 

important factors hindering the implementation of eco-friendly rice cultivation. 

Lack of knowledge on eco-friendly techniques and low yield compared to inorganic 

fanning in the first few years were also perceived to be the important constraints. 

Other two major limiting factors as perceived by the people’s representatives/social 

activists were lack of availability of the required quantity of eco-friendly inputs and 

the unfavourable attitude of the farmers towards eco-friendly rice cultivation, which 

pose serious threats in eco-friendly rice cultivation. One of the major shares in the 

input cost was the higher transportation cost and this was also perceived to be a 

major constraint.

4.10 Perception of attributes of eco-friendly cultivation practices in rice

Table 64 reveals the farmer’s perception of various attributes of eco-friendly 

practices viz. simplicity, profitability, cost involved and labour requirement. 

Farmyard manure/compost/green manure/poultry/biogas slurry application was 

perceived to be complex by the farmers in all the four study areas. The profitability 

of this practice was perceived to be in the range of very high to high in all the study 

areas except Alathur, where farmers opined that it was profitable only at medium 

level. All the members from the four study areas explicitly opined that the cost 

involved and labour requirement was high to very high. Manure availability was



Plate 8. Focus group discussions



one of the major problems in all the study areas due to declining livestock 

population. Transportation of bulky organic manure was also found to involve more 

labourers and thus incurs a higher cost.

Application of bio-fertilizers like Azolla, Azospirillum etc. was perceived 

complex to very complex by the focus groups in all the four study areas. It was 

considered as less to medium profitable. The cost and labour involved in the 

application were reported to be in the range of very high to high. Raising Azolla in 

water tanks and its application in the field was perceived to be complex, involving 

higher cost and labour requirement, hence was in the less to medium profitability 

level. This may he due to the fact that none of the farmers applied Azolla in their 

field and were not familiar with the practice.

Inclusion of enterprises like dairy, poultry, piggery etc. was thought of as a 

very complex to complex practice. Profitability of the practice was perceived by the 

groups in the low to medium range. Cost and the labour requirement were found to 

be very high to high. All the farmer groups perceived inclusion of enterprise to be 

labour intensive and, which needed constant care. All these, as per the farmers 

opinion made it difficult, incurred higher costs and hence was less profitable. 

Application of urea with neem cake, which did not need additional labour or involve 

complex procedures was perceived to be very simple to moderate by three of the 

study groups. The groups perceived it as profitable in the range of medium to very 

high level. As it did not involve additional labour the fourth farmer group perceived 

it as very low to medium cost and labour requirement for this practice. Application 

of nitrogen and potassium in two to three split doses according to the duration of 

variety was perceived by the three groups as moderate whereas the group from 

Alathur perceived it as complex. Applying the fertilizers in split doses involves 

more labour and hence incurs an additional cost. But here all the groups 

unanimously opined that the profitability was high, cost involved was medium and 

labour requirement was on the higher side.



Tabic 64. Farm ers’ perception on the attributes o f various eco-friendly  practices in rice cultivation
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23. Precautions w hile spraying / 
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All the groups considered application of lime moderately simple. All the 

groups opined that profitability, cost involved and labour requirement was medium 

for this practice. It may be due to that liming was a common practice adopted by 

majority of the farmers and did not involve any complex procedures or incremental 

labour.

All groups perceived incorporation of crop residue in the field as very 

simple, three of the groups considered its profitability to be high to very high. Cost 

involved and labour requirement of this practice was considered low to very low. 

As this practice of incorporation was done simultaneously with ploughing, it did not 

requisite additional expense or labour.

All the three groups thought summer ploughing as moderately simple. 

Profitability was perceived to be in the range of medium to high. Cost involved and 

labour requirement were considered to be medium by the three groups of 

Kollengode, Kuzhalmannam and Chittur. As summer ploughing was a routine job 

carried out by all the farmers, they perceived it moderately simple for all the given 

attributes.

Most of the groups opined land leveling/puddling simple to very simple 

practice. The groups unanimously opined that it had high profitability involving low 

to medium cost and labour requirement. Land leveling / puddling is associated with 

summer ploughing. This has been practiced from time immemorial to date by the 

rice farmers. Thus the familiarity and long term experience make the practice simple 

as well as profitable. Off late all these practices were being mechanized and thus 

involved low to medium labour.

Plastering of field bunds/trimming/its regular cleaning was perceived 

complex to very complex by the focus groups. The profitability from this was 

perceived to be in the low to medium category. The cost involved for this practice 

was felt to be in the high to very high range whereas the labour requirement was 

considered very high by all the focus groups. Due to the undulating topography of 

the study area the fields were surrounded by taller bunds and its plastering was



considered a very complex procedure and was usually carried out once in two years 

as it incurred very high expenditure and labour requirement.

Construction/cleaning/desilting of farm ponds for collecting rainwater was 

perceived as a practice that was complex to very complex. All the members in the 

group opined that the cost involved in this practice was very high and hence the 

profitability was in the range of very low to medium. All the groups perceived this 

practice as labour intensive. As the respondents in the study area use dam water for 

irrigation purpose they were not so concerned about maintaining ponds for 

collecting rainwater. Construction/cleaning/desilting incurs higher cost and labour. 

These may be the reason they perceive it a complex practice.

SRI was being practiced mainly in Chittur area where water management is 

possible and hence all the groups except that of Chittur perceived the practice to be 

complex. But all the members of the group perceived that SRI was highly profitable 

whereas the cost involved in practicing SRI was considered by majority to be in the 

medium range. All the focus groups opined that comparing the labour requirement 

of SRI with traditional rice, the former involves medium requirement.

Manual weeding/trampling/stale seedbed technique/walking across paddy 

fields during the vegetative phase of the crop, which helps in suppression of weeds, 

were thought of as moderately simple by two groups viz. Kollengode and Chittur, 

while profitability was perceived to be in the range of medium to high. All groups 

were of the opinion that cost involved was high to very high and there was no 

disagreement, that the labour requirement was very high for this practice. In a social 

situation, where labour was considered to be a scarce resource, a practice like 

manual weeding/trampling would be considered to be the one, which involves high 

cost and labour. Nevertheless, all the farmers were of the opinion that the yield 

aspect was high in this type of weeding, where suppression of weeds along with 

better aeration due to trampling was assured.

Eco-friendly plant protection strategies like augmentation of 

parasite/predator population in the field/use of natural enemies like Trichogramma,



Pseudomonas etc. were perceived complex by two of the focus groups as they did 

not try this in their fields, whereas profitability was considered to be in the medium 

to high range. Cost involved in this practice was perceived to be medium with high 

to very high labour requirement.

Ploughing and exposing the field to sun was followed by every fanner 

respondent in the study area and hence all the groups perceived this practice simple, 

highly profitable involving low cost and low to medium labour. As this practice was 

mechanized recently in almost all padashekarams it involved less labour and cost.

Synchronized sowing was considered to be a complex to very complex 

procedure by all the groups, as co-ordinating ihe members of the Samithi and 

making them adopt rice varieties of similar duration was very difficult. The 

profitability, as perceived by the groups was very high in this practice. This 

perception was due to the fact that most farmers were aware of the increased rice 

bug infestation in fields with different crop stages. Rice bugs were observed as a 

major pest reducing the yield in the study area. Cost involved would be in the very 

low to medium range as the practice did not incur any additional cost. All groups 

had differential opinion on the labour requirement ranging from very low to high. 

Some of the groups who perceived labour requirement to be high, opined that there 

would be scarcity of labourers while practicing synchronized sowing.

Removal and destruction of pest, infested plant parts and diseased plants 

were perceived to be complex to very complex by three of the groups. It was 

considered that profitability was in the range low to medium, cost was in the range 

of high to very high and cost and labour was in the very high category. Unlike in 

other parts of Kerala, most of the farmers possess larger contiguous area of rice 

fields and hence mechanical removal of infested or diseased parts from the field 

necessitates more labourers thus incurring a higher cost. In Alathur, where the 

farmers perceived it as moderately simple, majority of the samithi members 

possessed fragmented holdings and they found the practice of mechanical removal 

of infested or diseased parts feasible with their own labour.



Use of different types of traps were perceived to be simple, moderately 

profitable, involving moderate cost and very low to high labour requirement except 

in Kollengode where the farmers were of the opinion that they were not familiar 

with these traps and hence found it to be very complex with very low level of 

profitability involving very high cost and labour requirement.

Regular surveillance of the field for Economic Threshold Level was found to 

be moderately simple for majority of the groups. High profitability, moderate cost 

involved and medium to high labour requirement was perceived to be the attributes 

of this practice by the three focus groups. It is a routine practice of rice farmers to 

visit their fields in the early hours of the day and hence it did not require an 

additional cost. Some of the large farmers employed labourers exclusively for 

surveillance purpose and hence perceived a higher labour requirement for the 

practice.

The use of environment friendly pesticides like bio-pesticides were perceived 

to be complex to very complex as the preparation of Panchagavya, Dasagavya etc 

involved cumbersome procedures. The group members expressed disagreement 

regarding the profitability of the practice that showed a variation from low to high 

level. Cost involved in this practice was observed to be in the range of medium to 

high level whereas the labour requirement was perceived medium to very high.

Use of bird scarers like polythene covers, used audio or video tapes, crackers 

etc were perceived to be simple, with medium to high profitability, very low to low 

level of cost and labour requirement. It was found to be a local practice with 

minimum inputs that effectively controlled birds in rice fields.

The practice of kerosenised roping / brushing or sweeping rice plants with 

bamboo thoms were not practiced in the regions selected for the study as the 

infestation of case worm was found to be very less. Moreover performing this 

practice in a larger contiguous area was perceived to be complex, moderately 

profitable, involving high cost and labour.

The practice of following safety measures while handling pesticides were 

perceived to be moderate in its simplicity, high in its profitability, low in the cost 

involved and very low in labour requirement. Using safety gadgets, avoiding drift,



conforming to the application time, safe disposal of containers, following safety 

measures while spraying etc were perceived to be highly profitable when 

considering the health of applicators and public. It did not incur any additional cost 

or labour.

The practice of close planting of seedlings in the borders to restrict entry of 

rats was perceived by all the groups to be very simple, moderately profitable with 

very less cost and labour.

Soaking seeds in hot water/applying supernatant of cow dung slurry/placing 

sachets of bleaching powder against Bacterial Leaf Blight was practiced by most of 

the farmers who perceived it to be moderately simple, having high profitability, with 

high- cost and medium labour requirement. Majority of the farmers opined that this 

practice was found highly effective in controlling Bacterial Leaf Blight of rice.

4.11 Paruthikavu Nellulpadhaka Padashekarasamithi — A case of effective 
planning and implementation of development projects on rice farming 
under decentralized planning

Paruthikavu Nellulpadhaka Padashekarasamithi of Chittur-Tattamangalam 

municipality in Palakkad district has its history traced back to 1980, with the 

formation of a Karashaka charcha samithi (Farmers Discussion Forum). It had then 

10 farmers spread over 25 ha of paddy fields, who wanted to make rice cultivation 

profitable and sustainable. Prior to the formation of Farmers Discussion Forum, all 

the farmers were practicing various cultural operations individually, incurring higher 

cost of cultivation. This situation invoked a felt need for reducing the cost by 

synchronizing major farm operations. Several meetings were convened and finally 

consensus was arrived at to co-ordinate various cultural operations in the 

padashekaram.

Lack of uniformity in agricultural operation, poor water management, lack of 

technical know-how, heavy and unscientific application of chemical inputs, lack of 

mechanization, difficulty in marketing by individual farmers, lack of timely support 

from the government agencies were the major problems faced by the samithi at the 

time o f its inception. To overcome these constraints, the samithi started its activities 

in 1982 with community paddy nursery. This got wide publicity and was considered



as a model for reducing the cost of cultivation by the Department of Agriculture. In 

1990 the samithi was registered as a group farming samithi, under the present name.

The samithi members convened meeting once in a month and before every 

crop season to discuss about the future plan of work in the padashekaram and 

implement the same. After the second harvest was over the respective landowners 

brought samples of the soil and entrusted it with the samithi who arranged for soil 

examination and the results were made available to the members on time, thereby 

reducing the use of chemical fertilizers. Soil testing campaigns were also organized 

by the samithi. Similar varieties with same duration were cultivated uniformly in 

the padashekaram that helped to maintain uniform growth stages which made pest 

and disease management and fertilizer application easy The problem of scarcity of 

labour during major operations could be avoided with mechanization, thus making 

paddy cultivation less expensive. The Samithi owns power tiller, power sprayer, 

knapsack sprayer, 5HP oil engines, transplanter etc. for the use of its members at 

nominal rent. This has ensured timely operations without any delay. Community 

nursery was prepared with active participation of all its members. The quantity of 

seeds required was reduced by means of community nursery. The quantity of total 

seed used in the traditional nursery was 125kg/ha while in the community nursery 

they could reduce it to 80kg/ha. Almost all the members maintained compost pit for 

organic recycling. All the members were instructed to cultivate daincha to minimize 

the use of chemical fertilizers and organic manure from outside that reduced the cost 

of cultivation. The broadcasting of green manure seeds was arranged by the samithi 

itself. Application of manure and almost all the cultural operations were done 

jointly by the members. Irrigation was found highly effective after the samithi 

intervention, which ensured a centralized and uniform water supply to all fields.

All the inputs available at subsidized rates in the krishi bhavan were 

distributed among the needy members with no delay. The application forms for 

subsidies were collected on time from the members and submitted to the krishi 

bhavan by the samithi and all the benefits were distributed the same day by 

convening meetings. Discussion classes, workshops, seminars, study tours etc. were 

conducted by the samithi to widen knowledge of its members. Samithi's timely
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intervention and assistance during natural calamities ensured adequate compensation 

from the government on time. The samithi, as an apex body of farmers met all the 

needs of its members including collection of forms, liaising with government bodies 

etc. In order to inculcate thrift, and to ensure financial stability, all the members 

were urged to be members of National savings scheme. Malayalam New Year 

“Chingam ” 1st is celebrated every year as “Farmers Day” and it recognizes selected 

traditional farmers of the area.

The samithi owns a building where crop calendars, posters on crop 

production and protecticn aspects, awards, recognitions, photographs of important 

events, books etc were displayed. In 1993 the samithi bagged the first “Nelkathir 

Award” for the best group farming samithi in Kerala. The samithi was selected in 

2000 as one of the seven farmer organizations in the country for integrating front 

line extension. The samithi acquired tractor and tiller in 1990, and a harvesting 

machine in 2000. The samithi introduced cono weeder and seed drum in 1999, IPM 

tools like trichocard and pheromone traps in the year 2000, and the year 2002 

marked the introduction of transplanter and Pseudomonas. For the first time in the 

state, System of Rice Intensification (SRI) was put into practice in 2004. 

Experiments with sulphur, microelements, EM technology and daincha seed 

cultivation with phosphatic fertilizers were conducted in this padashekaram.

4.11 Impact of group farming by the samithi

4.11.1 Accentuating interest and involvement in group farming

4.11.1.1 Increase in area

The major pointer here is the increase in area over the years under paddy

cultivation in the padashekaram. The samithi started with 25 acres of paddy fields,

which extended to about 169 acres in 2002-2003 and at present they cover an area of

187.5 acres (75 ha). The increase in paddy area is presented in Table 65.

Table 65. Increase in paddy area and membership under the Paruthikavu 
padashekaram over the years

Sl.No. Year Area (acre) Membership
(Nos.)

1 1990-91 25 10
2 1991-92 40 17
3 1992-93 90 37



4 1993-94 90 37
5 1994-95 102 49
6 1995-96 108 61
7 1996-97 120 76
8 1997-98 145 90
9 1998-99 160 96
10 1999-00 162 97
11 2000-01 162 97
12 2001-02 169 101
13 2002-03 169 101
14 2008-09 187.5 102

(Source: Paruthikavu padashekarasamithi activity report, 2004)

The samithi could be proud of such a noticeable and tangible achievement 

especially during a period of drastic reduction in paddy area of our state.

4.11.1.2 Increase in membership
Membership of the samithi has increased from 10 members in 1990-91 to

102 members in 2009, which reflected the enhanced interest of the members in the 

padashekaram activities. The increase in memebership over years is given in 

Table 65.

4.11.2 Increase in profitability

4.11.2.1 Increase in average productivity
The productivity of the padashekaram has increased owing to the adoption

of scientific and sustainable cultivation practices. The training programmes 

conducted for the members were the major reason for the adoption of such practices. 

This has increased the productivity from 850-950 kg/ha in 1990-91 to 5750-6250 

kg/ha in 2009.

4.11.2.2 Increase in income

The cost of cultivation has increased from about Rs. 6000/ha to Rs. 

25000/ha. The income too was found to increase at a faster rate in group farming 

from Rs. 8000/ha to Rs. 69,000/ha. Increase in income of the members is presented 

in Table 66.



Table 66. Increase in income of the members of the padashekaram over the
years

Sl.No. Year Profitability (Rs/hectare)
1 1990-91 8000
2 1991-92 9000
3 1992-93 10000
4 1993-94 12000
5 1994-95 12000
6 1995-96 14000
7 1996-97 15000
8 1997-98 16000
9 1998-99 17000
10 1999-00 18000
11 2000-01 19000
12 2001-02 20000
13 2002-03 24000
14 2008-09 69000

(Source:Paruthikavu padashekarasamithi activity report, 2004)

4.11.2.3 Increase in sale of paddy seeds
The members were trained in quality seed production and the samithi have

been attempting to sell off its production as seed @ Rs. 15/kg, which was a means of 

value addition. In 1991-92, 1000kg of seeds were sold whereas in 2009 the samithi 

sold about 50,000kg.The increase in sale of paddy seeds is given in Table 67.

Table 67. Increase in sale of paddy seeds from  the padashekaram

Sl.No. Year Quantity (kg)
1. 1991-92 1000
2. 1992-93 1500
3. 1993-94 2000
4. 1994-95 1000
5. 1995-96 2500
6. 1996-97 2500
7. 1997-98 5000
8. 1998-99 5000
9. 1999-00 5000
10. 2000-01 7000
11. 2001-02 20000
12. 2008-09 50000

(Source:Paruthikavu padashekarasamithi activity report, 2004)
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The number of members who availed loans during 1990-91 was 10 which 

has increased to 88 in 2001-02 and in 2009 the number decreased to 55. The 

number of defaulters has decreased from 30 in 1995-96 to 5 members in 2009. The 

records of loan availed by the members and its repayment is given in the table

Table 68. Increase in repayment of bank loans by the padashekarasamithi 
members

4.11.2.4 Increase in the repayment of bank loans

Sl.No. Year Number of members 
who availed loan

No. of defaulters

1 1990-91 10 0
2 1991-92 15 0
3 1992-93 25 0
4 1993-94 30 0
5 1994-95 30 0
6 1995-96 40 30
7 1996-97 60 10
8 1997-98 70 14
9 1998-99 80 15
10 1999-00 85 32
11 2000-01 80 14
12 2001-02 88 15
13 2008-09 55 5

(Source: Paruthikavu padashekarasamithi activity report, 2004)

4.11.3 Increase in soil fertility status

The samithi has kept records of soil maps prepared since 1990 along with the 

recommendation of fertilizer to be applied.

4.11.3.1 Regulation of soil PH

The soil PH has moved towards neutral over the years from 5 -  5.02 in 1990- 

91 to 6.5-6.7 in 2009.



Table 69. Variation in soil PH of the padashekarasamithi over years

Sl.No. Year pH

1. 1990-91 5.00-5.02.
2. 1991-93 5.00-5.04
3. 1993-95 5.04-5.09
4. 1995-97 5.05-6.1
5. 1997-99 6.1-6.4
6. 1999-01 6.3-6.5
7. 2001-03 6.4-6.7
8. 2007-09 6.5-6.7

(Source: Paruthikavu padashekarasamithi activity report, 2004)

4.11.3.2 Improvement in soil nutrient status

The samithi could reduce the input of fertilizers by green manure cultivation, 

Farm Yard Manure application etc. In place of 2 bags of factomphos and 40 kg of 

urea applied in 1982 one bag of factomphos and 25 kg of urea were applied in an 

acre.

The success of this padashekarasamithi could be attributed to the meaningful 

relationships and linkages with development agencies, leadership acceptable to the 

people, policy of non-interference in political and religious matters of the members, 

inspiration and motivation for its members for capacity building and for joining 

various social organizations, co-ordination of farmers organizations in the area, 

single window system for its members for receiving subsidies, loans or credits, 

prominent role in input mobilization and resource management in the area, 

introduction of innovative programmes thereby enhancing value and credibility of 

public funded extension and social obligation which included retirement assistance 

to its members, life insurance cover for all the members, introduction of National 

Savings Scheme etc.

The activities of this padashekaram had instilled confidence and evoked 

enthusiasm among its members, which are the main pillars of its success, and it is 

moving towards the concept of liability free self-sufficient farmer. Paruthikavu 

Nellulpadaka Samithi will be a development model for all the group farming 

endeavors in our country. Thanks to its mentors, Sri. Viswanathan and Sri. 

Mohanan, whose efforts could take this small venture to such great heights.



4.12 Cow based minimum-budget rice farming (Gd-adharitha krishi) : 
A success case of eco-friendly rice farming

Green revolution has substantially contributed to increasing production of 

food grains at an important socio-political mileu, thereby resolving problems of 

hunger of millions in our country. Inadvertently over dependence on chemical 

agriculture resulted in deterioration of environment, thereby threatening 

sustainability in agriculture. Agriculture is confronted with serious problems that 

threaten sustainability. Similarly unscientific use of agricultural inputs and 

inefficient farming systems are resulting in aggravation of many environmental 

issues. Now, most of the farmers are aware of the consequences of intensive 

farming and some are even trying to revert to eco-friendly cultivation/natural 

farming. The attempts made by some of the farmer innovators in this direction are 

worth appreciating and one such attempt is presented here as a case, where rice is 

cultivated using different products of cow, like cow dung, urine and milk. This 

farming is being practiced for the past two years by two innovative farmers Sri. 

Muralidharan and Sri. Krishnankutty of Chittur block in Palakkad district. After the 

success of this technique in vegetable cultivation, they experimented it in rice, which 

was also found to be highly remunerative with an efficient and unique marketing 

system developed for the purpose.

This fanning named as ‘cow based minimum-budget rice farming (G5- 

adharitha krishi) ’ by the farmers was found to be viable in the case of vegetable 

cultivation, wherein the cultivation expense was covered by the profit from 

intercrops cultivated. But this is not the case with rice cultivation, where it incurs a 

meager cost, which was very low in case of farmers who maintain local breeds of 

cow. Mr. Subhash Palekar from the state of Maharashtra is considered to be 

originator of the concept of ‘cow based minimum-budget rice fanning (Go- 

adharitha krishi) 7 and was developed after various trials for more than 18 years. It 

was proposed by these farmer groups that 30 acres of land could be cultivated with 

the products of a local breed of cow. In the preparations made for cultivation, in this 

system of farming there was manifold increase o f microbial population in cow dung.



Plate 10. Cow based minimum budget rice farming (Goadharithakrishi)



These microbes enhance the uptake of nutrients by the plants. The high organic 

matter content as well facilitates the action of earthworms on the soil.The 

ingredients and practices followed by these farmers are detailed below.

G hanajeevam m tham Cow dung, jaggery/tender coconut water, green gram powder 

and soil from the border of the fields.

1Jeevammtham’ -  Cow dung, urine, green gram powder, Jaggery, border soil and 

water.

‘Beejamrutham - Cow dung, urine, lime, soil from the borders and water.

The major ingredients of 'neemasthram ’ are cow dung, urine, neem leaves/stem, 

powdered neem seed and water.

1Brahmasthram’ contained cow’s urine, tender neem stalk made into paste. 

‘Chukkasthram’ has powdered dry ginger, milk and water as its constituents.

Land preparation can be done with 100 kg cow dung/acre or 

‘ghanajeevammtham ' @ 100 kg/acre. For transplanting, 200 litre jeevamrutham ' 

along with 10 kg shredded straw cut into pieces is mixed with the soil.

Seed treated in salt water and washed in pure water has to be treated with 

‘beejammtham * and then can be sown or transplanted. 20 to 30 days after sowing; 

once in 15 days jeevammtham ’ will be applied and this can be repeated seven to 

eight times in a crop season. In the case of transplanting, the root of the seedlings 

has to be treated with jeevammtham  ’ and then it will be applied after 15 days 

interval. If  there is ample spacing as in the case of marked transplanting or System 

Rice Intensification, cono weeder can be used four to five times. Sowing is done 

along with cowpea seeds to ensure nitrogen fixation in the soil. In the milky stage 

for better growth of the crop tender coconut water in 1:10 ratio or 

‘sapthadhanyankurakashayam ' is sprayed on the crop. In farmer’s opinion, this



ensured a higher quality of rice. Fermented buttermilk also ensured quality of rice 

and gives a better control of the brown spot disease of rice in the farmers’ field.

Before pulling out the seedling for transplanting either of the two bio

pesticides ( ‘neemasthramJ against sucking pests or ‘brahmasthram ’ against nibbling 

insects) has to be applied once. One month after sowing or transplanting

'neemasthram* and two months later ‘brahmasthram’ will be applied.

Chukkasthram is found to be effective against fungal diseases. ‘

Though these two innovative farmers took up this cultivation method on an 

experimental basis, they got a reasonably good yield. The actual yield potential 

could be realised only after continuous farming for three to four years v. f' t h cow 

based products, as there could be a chance for lower yield in the initial years.

Processing was done without much polishing so as to ensure a higher quantity of

rice bran in the packed rice. The marketing strategy of the farmers too was unique 

in that they were linked with prospective customers from major towns and cities by 

way of participation in exhibition conducted throughout the state. The demand for 

the produce was found to be very high during the first crop season, which couldn’t 

be satisfied. Now they are planning to increase the area under this method of eco- 

friendly fanning. While the ordinary farmers sold rice @ Rs. 12/kg, these fanners 

sold organic rice @ Rs. 45/kg even before certifying their products. The costs, 

benefits, net profitability and Benefit-Cost ratio was worked out for one-hectare rice 

field and presented in Table 70. B-C ratio was found to be quite high here (2.2), 

which implies eco-friendly cultivation with better marketing strategies is highly 

profitable. The costs were worked out considering even the costs of cow dung and 

urine, which will not be an expense in case of those who maintain livestock. The 

costs of products from cow, which is worked out to be Rs. 14458.5 can be deducted 

from the total costs for those who maintain livestock and then the cost of inputs will 

be only around Rs.4652.50 including seeds.

A classic development paradigm after industrial revolution considered nature 

as a set of resources that needs to be exploited for the comforts and development of 

man, thereby disregarding sustainability of environment and mankind. In this



premise, the pioneering efforts of these farmers stand apart by way of nurturing the 

environment and at the same time reaping profits by exploring the market potential 

for organic produce. Such efforts of the farmers need to be recognized and further 

experiments have to be conducted in this direction to ensure viability of this 

practice.

Table 70. Benefit-Cost ratio of cow based mmimum-budget rice farming 
(Go-adharitha krishi)

SI.
No.

Inputs Quantity 
(1 ha)

Rate Value

1 Basal application

Cow dung 250 kg Rs. 1000/t 250.00
2 Jeevamrutham

Cow dung 
Urine
Green gram powder 
Jaggery (Coconut water)

250 kg 
125 litres 

65 kg 
50 kg

Rs.lOOO/t 
Rs. 60/litre 
Rs. 40/kg 
Rs. 15/kg

250.00
7500.00
2600.00 
750.00

3 Seed treatment 
Beejamrutham (30 kg)

Cow dung
Urine
Lime

3.5 kg 
3.5 litres 

38 g

Rs.lOOO/t 
Rs. 60/litre 
Rs.6/100g

3.50 
210.00

2.50
4 Pest control

Neemasthram
Brahmasthram

Cow dung 
Urine

25 kg 
75 litres

Rs.l 000/t 
Rs. 60/litre

25
4500.00

5 Disease control 
Chukkastram
Dried ginger 
Milk
Milk for crud

500 g
5 litres
6 litres

Rs. 150,kg 
Rs. 20/litre 
Rs. 20/litre

75.00
100.00 
120.00

6 Tome (growth enhancers)
Grains 
Cows urine

2.5 kg 
25 litres

Rs. 40/kg 
Rs. 60/litre

100.00
1500.00

7. Seed 75 kg Rs. 15/kg 1125.00
Total input cost 19111



Labour use pattern and cost

SI.
No

Operations Number Rate (Rs/labour) Cost (Rs.)

i. Nursery management
Men
Women

4
3

200
150

800
450

ii. Land preparation 
Men 10 200 2000

iii. Transplanting
Women 50 100 5000

iv. Plant protection / manure 
preparation & application 
Men 
Women

6
10

200
150

1200
1500

Weeding
Women 25 100 2500

V. Harvest, transportation, threshing & 
winnowing

Money worth 2000 
kg paddy 

(Rs. 12/kg)

24000

Water management 
Men 3 200 600

vi. Transportation (inputs)
Men
Women

4
4

200
150

200
600

vii. Family labour 
Men 15 200 3000

viii. Boiling & drying 
Women 20 100 2000

ix. Packing (1000 bags) 
Women 10 100 1000

X. Transportation & Marketing 
Men 5 200 1000

Total labour cost 45850
Other processing costs

Processing costs Qnty. Rate Cost
1 Milling cost (recovery 75%) 5000kg 1.5/kg 7500

2 Packing cost 1000 bags 4.5/bag 4500
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Hiring charges

Machinery / equipments Time
required
(hours)

Rent (Rate/hour) Cost

1 Tractor 5 400 2000

2 Power tiller 7 250 1750

3 Sprayer 100/acre 250

Transportation costs

Inputs Mode of 
transporta ti 

on

Rate Cost

1 Seeds (own) nil - -

2 Ingredients for manure preparation Bus 50

3 Organic manure (own) nil - -

Total cost of cultivation (including processing cost) 81011

Cost of production (inclusive of processing) 21.6

Total cost of cultivation (exclusive of processing cost) 65011

Cost of production (exclusive of processing cost) 13

Benefits

Sl.No. Output Quantity (kg) Price/unit (Rs./kg)
Total

1. Rice 3750 45 1,68,750

2. Straw 1500 4 6000

Total benefit 1,74,750
Average benefit 33.3

Total cost 81011
Profit 93739

B-C ratio 2.2

Another important environmental issue observed by the investigator during the 

study was the massive conversion of paddy lands for clay mining purpose. ‘Chulhas’ 

are coming up in these areas; especially Kollengode and Alathur areas and 

landowners were given handsome amount as lease. These areas after two to three
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years become large pits after clay mining, which later on become fallow lands unfit 

for rice cultivation. Even after giving the stop notice from the authorities the miners 

carry on their work late at night. Landowners argue that economic return from 

cultivation of rice is not attractive and hence they shift away from rice and it seems 

that they have accepted conversion inevitable to ensure adequate return. Conversion 

of rice involves irreversible transformation of the ecosystem. Despite the fact that 

Kerala ranks top in literacy and environmental awareness, there was a 65 per cent 

fall in the wetland area under rice in the last 30 years Gopikuttan and Kurup (2004). 

In their effort to maximize economic returns, farmers and the miners ignore the 

possible ecological and environmental impacts of conversion.

Tn the aftermath of the study the researcher has suggested certain policy 

prescriptions very relevant to make sustainability a reality in agriculture sector. They 

a re :

1. Incentive price

Despite the high cost of cultivation incurred and the same current market 

price received for both organic and conventional production these farmers are 

determined to continue eco-friendly fanning. Therefore recognizing their 

contribution to society and environment and also for popularizing eco-friendly 

farming the state needs to intervene by offering incentive prices so as to make 

profitability of rice production sustainable. Environmental value of wetlands and 

paddy ecosystem can be assessed by taking into consideration the contribution of the 

ecosystem for sustenance of life like water security, food security, environmental 

security and conservation of biodiversity. Incentives have to be given to those 

farmers maintaining the paddy lands.

2. Assured market and farmer-customer networking

There has to be specialized markets in towns and cities for eco-friendly rice, 

by which a higher price can be assured to these rice farmers. The case study on rice 

cultivation based on products from cow (Table 70) indicates that B-C ratio was quite 

high (2.2).This implies eco-friendly cultivation with better marketing strategies to be
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highly profitable The customers of eco mendly nee have to be linked to these 

fanners which assures them a better market for their produce

3 Simplification of organic certification

The cumbersome procedures involved along with high initial investment are 

the major impediments m certification process which restncts the farmers from 

adopting organic farming Certifying procedure for organic nee has to be made 

simple and less expensive

4 Certification procedure for eco friendly rice

Owing to common ate n n vS and other cultural operations

on padashekaram basis organic nee production cannot be resorted to as in the case 

of vegetables or other crops which are mostly restncted to limited areas So in this 

situation a feasible and plausible middle way alternative before farmers is to adopt 

eco fhendly farming which is defined as farming which involves need based 

minimal use of chemical inputs considenng residual toxicity Therefore 

standardization of procedures appropnate to the use of less toxic and minimum 

chemical inputs suited to the local conditions needs to be devised based on research

5 Value addition

Processing of paddy has to be populanzed among fanners This will assure 

them a higher pnee for the products with lesser cost involved

6 Incentives for clean agriculture

Incentives need to be provided to fanners who are practicing clean 

agnculture This will be an encouragement for farmers to shift to eco fhendly and 

sustainable agnculture
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7 Encourage and conscientize farmers for cultivation of traditional varieties 

and use of mdigenous wisdom

The concept of seed banks has to be introduced The farmers have to be 

encouraged to form groups cultivate nee organically and share local vaneties 

among themselves Kerala Agncultural University and other research institutions 

ought to take initiatives in developing local vaneties suitable for organic cultivation 

by farmer participatory research

8 Redefining and updating organic farming policy

Considenng the invasion and onslaught by neo liberal and corporate interests 

n *gnculture organic farming policies n^eds to be upscaled and redefined tak "g 

into account the interest of small and marginal farmers Orgamc farming has to be 

introduced in a phased manner

9 Encourge group approach in organic rice farming

Farmers need to be encouraged to form groups which will ensure supply 

effectiveness of inputs easier certification and better marketing GALASA Adatt 

paddy co operative society susta nable group farming in Kalatharakkal ela etc can 

be referred to as success models for group initiatives in nee

10 Encourage mixed farming

The government shall formulate strategies to integrate agnculture and other 

allied enterpnses like livestock by which we can make fanning sustainable This 

also ensures a higher biomass generation and nutnent recycling the very basis of 

organic farming

11 Maintain biodiversity register for grama panchayats

A biodiversity register has to be maintained m every grama panchayat to 

document the diverse flora and fauna of the locality This will help in conserving the 

valuable genetic resources we are blessed with
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12 Ensure availability of eco friendly inputs

The major constraint faced by the eco friendly fanners is the unavailability 

of quality organic inputs at a reasonable rate The quality has to be ensured by 

means of stnct assessment methods The farmer groups self help groups clubs etc 

has to be given training and encouragement to produce organic inputs in the 

respective fields and wastelands of the panchayat



Summary and ConcCusion



5 Summary and Conclusion

Rice is life as it is environment society culture politics business and above 

all the life saving gram of 3 billon people of this planet Rice wetland ecosystem is 

very important in maintaining ecological balance It has imminent relevance in 

influencing the microclimate of the ecosystem preventing floods and drought and 

conserving the floral and faunal diversity Indian agnculture faces a major challenge 

of enhancing and sustaining the food and nutntional secunty of over 1 billion people 

with 4 2 percent of world s water resources and 2 3 percent of the global land Rice 

area m India increased from 30 81 million hectares m 1950 51 to 45 3o million 

hectares in 2008 09 c 1 c ^ du iun db scaiea greater heights from 20 58 

million tonnes to 99 15 million tonnes dunng the same penod Kerala also shows a 

similar trend with respect to productivity over the years This increase may be 

attributed to green revolution which was a milestone in the agrarian history 

Despite green revolution contributed significantly in increasing production and 

productivity in the initial years the adverse effects visibly stands out as 

detenoration of soil quality environmental pollution due to over use of inorganic 

inputs loss of biodiversity and genetic erosion

Rice wetland eco system being highly fragile the adverse effects of input 

intensive farming is prominent and far reaching Environmental concerns and 

awareness of the stakeholders in nee cultivation has a greater voice on the future of 

sustainable nee farming and therefore there is an urgent need for an incisive analysis 

of these aspects

Similarly the farmers environmental concern which has been translated to 

inclusion / adoption of eco friendly technologies in the planning and implementation 

stages of development projects in nee farming is very pertinent in determining the 

effectiveness of padashekarasamithis With this contention the present study 

entitled Environmental concerns in the development projects of nee farming under 

decentralized planning was undertaken with the following objectives study the 

nature and extent of environmental concerns in the planning and implementation of
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development projects on nee farming under decentralized planning in Palakkad 

Distnct Environmental awareness and constraints perceived by stakeholders in 

planning and implementation of the projects were also studied

The investigation was undertaken in the state of Kerala Palakkad distnct 

was selected purposively as the distnct accounts for about 1/31x1 of the total area 

under nee cultivation of Kerala state Four blocks viz Kollengode Kuzhalmannam 

Chittur and Alathur were selected purposively based on area under nee 

Thekkinchira Nelliancaud Manchira and Kolapadam padashekarams were 

randomly selected from Kollengode Kuzhalmannam Nalleppilly and Enmayur 

grama panchayats respectively Ten beneficiary farmers were selected from each 

padashekaram Likewise ten each of agncultural labourers people s 

representatives/social activists from the same padashekaram were selected randomly 

for the study Thus a total of 40 beneficiary farmers 40 agncultural labourers and 

40 people s representatives/social activists were selected from the study area In 

addition to those included in the selected projects / padashekarams extension 

functionanes from other regions of the distnct were also randomly selected so as to 

make a sample size of 40 Thus a total of 160 respondents belonging to the four 

categones constituted the sample of this study

Eight independent vanables common for all stakeholders viz age expenence 

in dealing with eco friendly nee cultivation participation in training programmes on 

eco fhendly cultivation participation in activities related to environmental 

conservation attitude towards group management in nee farming perception on the 

importance of mitigating environmental degradation indigenous wisdom 

onentation sense of empowerment were selected for the study Two independent 

vanables common for three categones of respondents (farmers agncultural 

labourers and people s representatives/social activists) compnsing educational status 

and political onentation were included in the study

One independent vanable viz knowledge on eco friendly practices m nee 

cultivation common to farmers and labourers and another vanable leadership which 

is a common profile charactenstic for extension personnel and people s
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representatives/social activists were also included in the study Besides the above 

five variables viz occupation livestock possession nsk onentation export 

onentation and attitude towards extension interventions in populanzing eco friendly 

cultivation were selected exclusively for farmer respondents and three independent 

vanables viz decision making ability with regard to eco fnendly nee cultivation 

communication effectiveness and development functioning were selected for 

extension personnel These 21 vanables were quantified using the standardized 

procedures Scales were developed for the measurement of independent vanables 

viz mdigenous wisdom onentation knowledge on eco friendly practices in nee 

cultivation and communication effectiveness Other relevant information on the 

study were also c o l le c t  «« ae rate  I wtpnt influence exerted by vanous 

agencies in developing environmental concerns preference of manures and 

fertilizers preference of insect pest control methods preference of disease control 

methods and preference of weed control methods political affiliation and 

effectiveness of the supply of inputs for eco friendly nee farming

Environmental concern and awareness are the two dependent vanables 

common for all category of respondents of which environmental concern was 

measured using a scale developed for this purpose while awareness was measured 

using a scale already developed with slight modification Extent of environmental 

concern as reflected in the inclusion/adoption of eco friendly technologies in the 

planning and implementation stages of development projects on nee farming was the 

third dependent vanable exclusively for the farmer category and measured using an 

index which was developed for the purpose The relationship between the set of 

independent vanables and the set of dependent vanables for each category of 

stakeholders were studied using canonical correlation analysis Economics of eco 

friendly nee production was studied under two sub dimensions the B C ratio of eco 

friendly nee production and Social Cost Benefit Analysis (SCBA) For studying 

SCBA four dimensions of social cost and ten dimensions of social benefit were 

identified and Pnncipal Component Analysis was employed to determine the 

dimensions which were contnbuting to the maximum vanance in the social cost and 

social benefit scores o f the respondents Constraints perceived in eco friendly
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farming in the planning and implementation stages of the development projects of 

nee farming of all categones of stakeholders were delineated which would help the 

policy planners and administrators in resolving these issues taking into account the 

field realities Two case studies one on the effect ve planning and implementation 

of development projects on nee farming under decentralized planning and the other 

on the success story of cow based minimum budget nee farming (Go adharitha 

krishi) were also undertaken as a part of the study

The data were collected using a pre tested structured interview schedule 

prepared for the study and qualitative methods like focus group discussions and non 

participant observation technique Quantitative analyses used for the study are 

percentage analysis mean and standard deviation Pearson s product moment 

correlation canonical correlation analysis and Principal Component Analysis 

(PC A)

The salient findings of the study

5 1 The study examined 21 independent variables which indicate the profile 

characteristics of the stakeholders Majority of the farmers (60%) and 

agncultural labourers (52 5%) belonged to the old age category while most 

of the extension personnel (77 5%) and people s representatives / social 

activists (72 5%) belonged to the middle age 

5 2 The probe indicates that 17 5 percent farmers and 7 5 percent of extension 

personnel had an expenence of more than ten years while no respondents 

among agncultural labourers and people s representatives/social activists had 

more than 10 years of expenence 

5 3 It is very important to note that none of the agncultural labourers had 

received any training in eco friendly cultivation Majonty of the stakeholders 

in the two categones viz fanners (52 5%) and people s 

representatives/social activists (50%) had received no training while majonty 

of the extension personnel (57 5%) had received training on eco friendly 

cultivation for 1 to 3 days
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5 4 With regard to participation m activities related to environmental
conservation 82 5 percent of the farmers and all the agricultural labourers 
exhibited low level of participation while majority of the extension 
personnel (85%) and people s representatives/social activists (67 5%) had 
medium level of participation 

5 5 As regards the attitude towards group management 92 5 percent of the
fanners and all the people s representatives/social activists had a neutral 
stance while all the extension personnel and 67 5 percent of the agncultural 
labourers had a favourable attitude towards group management 

5 6 A companson of perception on the importance of mitigating environmental 
degradation md ^atpc ^a* all thp pvtpno cn p^onnel and majonty of the 

people s representatives/social activists (67 5%) possessed a high level of 
perception on the importance of mitigating environmental degradation All 
the farmers belonged to the medium and high perception category whereas 
all the labourers possessed medium level of perception 

5 7 The study indicates that majonty of the farmers (70%) agncultural labourers
(75%) and extension personnel (97 5%) possessed a high level of indigenous 
wisdom onentation whereas the people s representatives/social activists 
(70%) belonged to medium category This may be due to the fact that those 
who were directly related with the farming activities possessed a higher level 
of mdigenous wisdom onentation 

5 8 Majonty of the farmer respondents belonged to the medium level (57 5%) of
sense of empowerment followed by 42 5 percent who possessed high level of 
empowerment In the case of labourers most of them possessed medium 
level of empowerment (85%) while majonty of the extension personnel 
(77 5%) and people s representatives/social activists (67 5%) exhibited a 
high level of empowerment 

5 9 It was interesting to note that there were no illiterates among the farmers and
people s representatives/social activists Most of the fanners were high 
school educated while 60 percent of the people s representatives/social 
activists were graduates and post graduates Majonty of the agncultural
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labourers were illiterate (60%) followed by 32 5 percent having primary 

school education

5 10 The probe indicates that all the three category of respondents viz farmers

(90%) agncultural labourers (90%) and people s representatives (100%) 

exhibited a high level of political onentation Only 10% respondents in each 

category the farmers and agricultural labourers indicated medium level of 

onentation towards politics 

5 11 With regard to knowledge on eco fnendly practice m nee cultivation

majonty of the farmers possessed a high level of knowledge (67 5%) In the 

case of agncultural labourers all the respondents (100%) possessed a 

medium knowledge level 

5 12 Majonty (97 5%) of the agncultural labourers had low participation in

decision making with farmers while 90 percent of the extension personnel 

had medium level of participation 

5 13 More than half (57 5%) of the extension personnel possessed a high level of

leadership whereas 90 percent of people s representatives/social activ sts 

belonged to the medium leadership category 

5 14 Farming was a sole occupation to 92 5 percent of the farmers while a meager

5 percent of the respondents did farming along with some business It was 

observed that no farmers were engaged as agricultural labourer 

5 15 Majonty (72 5%) of the farmers possessed livestock of value less than or

equal to Rs 5000/ whereas 22 5 percent of the farmers had in their 

possession livestock worth Rs 20 001/ and above 

5 16 The study indicates that majonty of the respondents (87 5%) possessed high

levels of nsk onentation Only 12 5 percent of respondents possessed 

medium nsk onentation The high level of nsk taking ability was attnbuted 

to the massive schemes for paddy cultivation sponsored by the national and 

state governments

5 17 The study reveals that large percentage (67 5%) of farmers possessed

medium level of export onentation while 32 5 percent of them had a high 

level of onentation towards export
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5 18 With regard to attitude towards extension interventions in popularizing eco 

friendly cultivation large percentage (77 5%) of farmers had neutral attitude 

and 22 5 percent had favourable disposition towards extension interventions 

while no one had an unfavourable attitude 

5 19 The study indicates that 50 percent each of the extension personnel had

medium and high level of decision making ability No respondents had low 

ability in decision making pertaining to eco friendly nee cultivation Ninety 

percent of the extension personnel exhibited a higher effectiveness in 

communication which may be due to the high leadership traits they possess 

5 20 Majonty of the extension personnel were neutral (72 5%) in their perception

on the functioning ^ « « w ** 0 v***™ °7 * ppr °nt of the respondents had

an unfavourable opinion while no respondents had a favourable disposition 

towards our public system 

5 21 With regard to the extent of influence exerted by vanous agencies in

developing environmental concerns direct experience and mass media had 

strongly and positively influenced in developing environmental concerns of 

farmers (42 5%) and agncultural labourers (32 5%) respectively In case of 

extension personnel (57 5%) and peoples representatives/social activists 

(55%) literature had strong and positive influence on them 

5 22 It was observed that all the stakeholders preferred exclusively inorganic

method of nutnent management considenng labour cost easiness in handling 

and cost of cultivation Taking into consideration profitability of nee 

cultivation farmers agncultural labourers and people s representatives 

preferred exclusively inorganic methods Exclusively organic methods 

were preferred by all the category of stakeholders on the production aspects 

viz soil health human health and perceived quality of nee Majonty of the 

extension personnel people s representatives and agncultural labourers 

preferred Integrated Nutnent Management taking into account yield while 

an almost equal percentage of farmers preferred Integrated Nutnent 

Management and pnmanly organic methods considenng the yield of nee
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5 23 With regard to the preference of msect pest control methods all the

stakeholders preferred exclusively inorganic method of nutnent 

management considenng labour cost easiness in handling and cost of 

cultivation Taking into cons deration profitability of nee cultivation 

farmers agncultural labourers and people s representatives preferred 

exclusively inorganic methods Exclusively orgamc methods were 

preferred by all the category of stakeholders on the production aspects viz 

soil health human health and perceived quality of nee Most of the extension 

personnel preferred Integrated Pest Management considenng the yield

5 24 On preference of disease control methods the results are almost similar to

that of the preference of stakedoMers for msect pest control methods ** 

most of the stakeholders were inclined towards exclusively inorganic 

methods considenng the production aspects viz labour cost easiness in 

handling cost of cultivation and profitability Most of the farmers and 

agncultural labourers had a likeness towards exclusively inorganic method 

considenng the yield whereas extension personnel preferred Integrated 

Disease Management for a higher yield Majonty of the stakeholders 

preferred exclusively organic methods for better soil health human health 

and quality of nee

5 25 In the study on preference towards weed control methods a vast majonty of

the stakeholders opted exclusively inorganic methods on the production 

aspects viz labour cost easiness in handling cost of cultivation and 

profitability Majonty of the stakeholders considenng human health soil 

health and quality of nee preferred orgamc weed control methods involving 

manual labour

5 26 Majonty of the fanner respondents always obtained seeds as per their

requirement in sufficient quantity (60%) and on time (60%) 97 5 percent 

always procured seeds at the current market rate and 100 percent with 

easiness in transportation They obtained manures in required quantities 

(60%) on time (60%) and with transportation easiness (52 5%) only at times 

Most of the farmers never procured orgamc manure at the current market rate
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(77 5%) Organic plant protection inputs were available in sufficient quantity 

(82 5%) and on time (82 5%) only at times They were not always available 

at the market rate (77 5%) 50 percent of the respondents didn t have any

problem m transporting these inputs Majonty of the respondents opined that 

lmgation water was only sometimes available in required quantity (80%) and 

on time (82 5%) but always with transportation easiness Most farmers were 

satisfied with the existmg credit system as they could always get loans for 

the amount they needed (100%) which was available on time (100%) and at 

current bank rate (100%)

5 27 The study reveals that majonty of the farmers had an affiliation towards 

liberal democrat ^ 0 ° ^  t dpo1rtg ep T^e attitude of labourers with 

respect to this vanable was different with majonty of them inclined towards 

the left political ideologies (57 5%) followed by 27 5 percent affiliated to 

liberal left category Majonty of the people s representatives/social 

activists had an affiliation towards the left category (72 5%)

5 28 One half of the farmer respondents had high level of environmental concerns 

followed by a comparable 47 5 percent with medium level of concerns Most 

of the agncultural labourers (85%) possessed medium level of environmental 

concerns while cent percent of extension personnel and 82 5 percent of 

people s representatives/social activists had high concern for environment 

5 29 Eighty percent of the fanners all the extension personnel and people s 

representatives had high level of awareness on the environmental aspects 

whereas all the labourers and 20 percent of the farmers had medium level of 

awareness The reason for high level of awareness m the former three 

categones may be ascnbed to the higher educational status possessed by 

them when compared to the agncultural labourers 60 percent of who were 

illiterates

5 30 In the land and soil management dimension half of the respondents reported 

that their padashekarasamithi considered three practices while planning and 

they were (1) practicmg crop rotation with pulses/leguminous green manures 

/fringe cropping with cowpea (2) application of nitrogen and potassium m
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two to three split doses and (3) application of lime and the reasons for 

considenng these practices in the planning stage was that all these inputs 

were distnbuted from Knshi Bhavans through padashekarasamithis at 

subsidized rates all the farmer respondents adopted two practices viz (1) 

applying nitrogen and potassium in 2 3 split doses according to the duration 

of the vanety and (2) incorporation of crop residue in the field and 92 5 

percent of the farmers adopted fringe cropping with pulses like cow pea urd 

etc

5 31 Three fourth of the farmers reported that their samithis considered only a 

single water management practice in the planning stage and that was 

selection of suitable vaneties bas^d on water availability All the respor^" * 

adopted three major water management practices viz (1) summer ploughing 

(2) land leveling/puddling and (3) maintaining standing water as per crop 

requirement These practices perceived to be inevitable in nee farming and 

earned out together were found to be adopted by all the farmers in the study 

area Selection of suitable vaneties based on water availability was followed 

by 97 5 percent of the farmers and 82 5 percent of the farmers plastered field 

bunds/tnmmed/cleaned it

5 32 Augmentation of parasite or predator population in the field / use of natural 

enemies like Trichogramma Pseudomonas etc were considered by all the 

samithis in the planning stage while half of the respondents opined that their 

samithi considered reduction in the use of chemicals to preserve natural 

enemy population of the pests in nee fields / use of pesticides with low 

residual toxicity in their planning stage Eighty percent of the farmers 

avoided poaching and killing of birds and ammals m nee fields Use of 

poison baits was also avoided Natural enemies like Trichogramma 

Pseudomonas etc were used by 57 5 percent of the farmer respondents It 

was found that an equal number of respondents (52 5%) reduced the use of 

chemicals and used bird and owl perches in the field for natural control of 

insect pests
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5 33 Selection of right season or adjusting the time of planting was considered in 
the planning stage by all the samithis Seventy five percent of the 
respondents representing three of the samithis considered raising pest and 
disease resistant varieties while two of the samithis (50 %) considered 
synchronized sowing in the planning stage All the respondent farmers 
ploughed the field and exposed it to sun Ninety percent of the farmers 
visited their fields regularly and watched out for damages due to insects 
pests and diseases and synchronized sowing was practiced by 77 5 percent of 
the respondents No respondents were found to adopt techniques viz (1) 
harvesting crop nearest to the soil (2) taking precautions while handling 
pesticides (3) plar>f ng **rw-H#>rc tv»

5 34 With regard to the extent of environmental concerns as reflected m the 
inclusion/adoption of eco fhendly practices m the planning and 
implementation stages of development projects on eco fhendly nee farming 
half of the farmer respondents reported that their padashekarasamithis 
considered three practices while planning under land and soil management 
dimension Thirty percent of the farmers adopted four eco fhendly practices 
under this dimension A comparable 27 5 percent of the farmer respondents 
had been found to adopt six practices out of the possible ten 

5 35 Three fourth of the farmers reported that their padashekarasamithi 
considered only a single water management practice in the planning stage In 
the implementation stages of eco fhendly nee cultivation all the eight 
practices were found to be feasible m the farmer s field Out of the eight 
water management practices five were adopted by 30 percent Seven eco 
friendly practices were practiced by 27 5 percent of the farmers 

5 36 With respect to the eco friendly technologies intended to conserve the 
biodiversity in nee fields 20 percent each of the respondent farmers opined 
that m the plannmg stage only one and two practices for conserving 
biodiversity was considered by their samithis About an equal number of 
respondents (22 5% each) were reported to have adopted one two three and 
four eco friendly techniques for conserving biodiversity
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5 37 Fifty percent of the farmers reported that three practices under the plant

protection dimension were considered by their padashekarasamithis dunng 
the planning phase Five practices were adopted by 30 percent of the farmers 
whereas 22 5 percent each of the farmers adopted four and six practices in 
their fields

5 38 The mean index of environmental concerns in the planning stage of land and
soil management was 30 followed by 50 33 in the implementation stage 
With regard to the water management dimension 18 33 percent was the mean 

index for the plannmg stage followed by 70 83 in the 
implementati on/adoption stage The mean index value for the planning stage 
of biodiversity conservation \as °5 56 while it was found to be 44 45 « iUa 
implementation stage Dimension of plant protection had an index value of 
15 94 for the plann ng stage and 39 53 in the implementation stage 
Considenng the overall adoption of technologies the mean index value m the 
planning stage was 21 56 and for overall implementation it was observed to 
be 49 65

5 39 Seventy five percent of the farmer respondents were in the low category with
regard to planning of land and soil management practices followed by 25 
percent m the medium category The frequency for water management 
dimension too shows a similar result with 75 percent m the lower category 
and 25 percent in the medium category in plannmg All the respondents 
(100%) were found to in the low category with regard to planning of the 
practices to be adopted m padashekai ams under the dimensions biodiversity 
and plant protection

5 40 With regard to implementation of eco fhendly practices pertaining to land
and soil management m nee fields 87 5 percent of the respondents belonged 
to the medium category of adoption/extent of environmental concerns All 
the respondents (100%) belonged to the medium category of environmental 
concerns/adoption of eco fnendly water management practices With regard 
to adoption of biodiversity conservation practices 52 5 percent of the 
respondents belonged to the medium category whereas 47 5 percent
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belonged to the low category With respect to the adoption of plant 
protection practices 67 5 percent of the farmer respondents had medium 
level of environmental concerns followed by 32 5 percent in the low 
category of adoption of eco friendly plant protection practices

5 41 The practices which were feasible in the padashekaram only were
considered in the plannmg stage by the samithis Percentage adoption of 
land and soil management practices over planning was 178 33 whereas it 
was the highest (493 33 %) m case of water management dimension 189 96 
percent of adoption over planning was noticed in the case of biodiversity 
conservation practices and finally the percentage adoption of plant protection 
measures over plan^ "g «<= fn nH tn 0̂6 06 Thus the overall adoption 
of all the above dimensions over the planning stage was worked out to be 
241 25 percent

5 42 There was a wide gap between the planning and adoption stages of water
management with 493 33 percent followed by plant protection (306 06%) 
biodiversity conservation (189 96%) and finally land and soil management 
(178 33%) The result clearly indicates that adoption of the eco fhendly 
practices (extent of environmental concerns) as reflected m the adoption of 
practices m the implementation stage was far more than those included in 
plannmg stages for all the four dimensions identified The major reason for 
this result is that the plannmg phase of the development projects on nee 
farming was earned out at the padashekarasamithi level whereas the 
implementation of the eco fhendly technologies were done at the individual 
level

5 43 All the three dependent vanables viz Yl (environmental concerns) Y2
(environmental awareness) and Y3 (extent of environmental concerns as 

reflected m inclusion / adoption of technologies in nee cultivation) exhibit 
high correlations with the independent canonical vanate of the farmers the 
highest being Yl followed by Y2 and Y3 The profile charactenstics viz X8 
(perception on the importance of mitigating environmental degradation) X9 
(indigenous wisdom onentation) X17 (knowledge on eco fhendly nee



cultivation) X4 (expenence in eco fhendly farming) X I6 (sense of 

empowerment) X I1 (nsk onentation) X12 (export onentation) X2 

(educational status) and X6 (participation in activities related to 

environmental conservation) play crucial role on the dependent vanables 

5 44 Environmental concern is the dependent vanable that shows high

correlations with the independent canonical vanate followed by 

environmental awareness m the case of agncultural labourers The vanables 

X9 (sense of empowerment) X3 (expenence in eco friendly farming) X I0 

(knowledge on eco friendly nee cultivation) X7 (perception on the 

importance of mitigating environmental degradation) XI (age) and X8 

'indigenous wisdom onentat on'' s very crucial factors m explain "g 

environmental concerns and awareness 

5 45 One dependent vanable Y1 (environmental concerns) exhibits high

correlations with the independent canonical vanate of extension personnel 

The profile charactensties X I1 (communication effectiveness) X9 (decision 

making ability) and X4 (participation in activities related to environmental 

conservation) contnbute most towards environmental concerns 

5 46 Y1 (environmental concerns) and Y2 (environmental awareness) exhibit high

correlations with the independent canonical vanate with values 0 97 and 0 90 

respectively for people s representatives/ social activists Considenng profile 

charactenstics X9 (sense of empowerment) X7 (perception on the 

importance of mitigating environmental degradation) X2 (educational 

status) X8 (mdigenous wisdom onentation) X I0 (leadership) X6 (attitude 

towards group management) and X5 (participation in activities related to 

environmental conservation) play very important role in developing 

environmental concerns and awareness 

5 47 The B C ratio of eco friendly nee cultivation conventional nee cultivation 

and cow based minimum budget nee farming {Go adharitha krishi) was 

1 39 1 79 and 2 2 repectively The major reason for this is the higher cost of 

cultivation incurred m the case of eco fhendly nee cultivation which is due 

to the high cost of organic inputs and its application But the pnee m the

215
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market is the same irrespective of the methods of production which reduce 

the profit for eco friendly farmers Cow based minimum budget nee farming 

(Go adharitha krishi) portrays the success of eco friendly farming by way of 

value addition and better marketing

5 48 The mean Social Benefit Cost ratio for all the respondents was 1 176 which 

substantiates the general perception that social benefits derived from eco 

friendly nee farming was higher than the social costs The dimensions such 

as non remunerative pnee higher cost of cultivation and inconvenience m 

handling eco friendly inputs contnbuted higher magnitude of vanation in 

social cost and the dimensions supenor quality of nee ennchment of 

biodiversity improvement « ***» q * n̂H c^if ^o/ei0pment contnbuted

to higher magnitude of vanations in social benefit

5 49 Most of the farmers considered padashekarasamithi as a supplier of inputs 

from krishi bhavans which was a major constraint in the planning stage 

Majonty of the members were not interested in the samithi activities and 

their participation was found to be very low The next two constraints were 

associated with the former ones and they were lack of proper plann ng by the 

samithis and lack of co ordination among its members In the 

implementation stage of the development projects on eco friendly nee 

farming the major constraint perceived by the farmers was the labour 

unavailability The other major constraints perceived by them were the 

problem m marketing of orgamc nee due to difficulty m getting it certified 

lack of availability of good quality certified organic inputs m the market etc

5 50 The major constraints perceived by the labourers in the implementation stage 

were labour non availability lack of knowledge on eco friendly techniques 

lack of good quality certified organic inputs in the market and higher cost of 

these inputs problems m marketing of orgamc nee difficulty m handling 

and application of inputs and lack of availability of adequate quantity of eco 

friendly mputs

5 51 The major constraints perceived by the extension personnel were lack of co 

ordination among the members of padashekarasamithi lack of planning on
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the technologies to be adopted in eco friendly nee farming lack of interest of 
members m the samithi activities and low attendance of the members 
consequent to lack of interest Major constraints perceived by the extension 
personnel in the implementation stage were the labour unavailability lack of 
good quality certified organic inputs in the market lack of availability of 
adequate fund on time lack of availability of eco fnendly inputs on time etc

5 52 The major constraint perceived by the people s representatives/social activists 
in the planning stage was that the farmers looked upon padashekarasamithi 
as an input supplier of krishi bhavan Lack of proper planning by the 
samithis on the practices to be adopted lack of interest of the samithi 
members in the padashekaram activ nes lack of co-ordination among th~ 
members of Padashekarasamithi and lack of consensus were the other major 
constraints m the order of their importance The most important constraint 
perceived m the implementation stage was the labour non availability 
Problems in marketing organic nee due to its difficulty in getting certified 
and lack of good quality certified organic inputs were some of the important 
factors hmdenng the implementation of eco friendly nee cultivation Lack of 
knowledge on eco friendly techniques and low yield compared to inorganic 
farming m the first few years were also perceived to be the important 
constraints

5 53 Farmer s perception of vanous attnbutes of eco friendly practices viz 
simplicity profitability cost involved and labour requirement were analyzed 
Application of farmyard manure/compost/green manure/poultry/biogas slurry 
was perceived to be complex by the farmers of all the four study area The 
profitability of this practice was perceived to be in the range of very high to 
high The cost involved and labour requirement for this practice was high to 
very high

5 54 Application of bio fertilizers like Azolla Azospirillum etc was perceived 
complex to very complex by the focus groups of all the four study areas It 
was considered as a technology with low to medium profitability The cost
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and labour involved in the application were reported to be in the range of 
very high to high

5 55 Inclusion of enterprises like dairy poultry piggery etc was thought of as a 
very complex to complex practice Profitability of the practice was 

perceived by the groups in the low to medium range Cost and the labour 
requirement were found to be very high to high 

5 56 Application of urea with neem cake was perceived to be very simple to
moderately simple by majonty of the groups The groups perceived it as

profitable in the range of medium to very high level Application of nitrogen 
and potassium in two to three split doses according to the duration of vanety 
was perceived by the ^  ™ *»« mr.ru *ui imp1*1 The profitability

was perceived to be high cost involved was medium and labour requirement 
was on the higher side 

5 57 All the groups considered application of lime moderately simple All the

groups opined that profitability cost involved and labour requirement was
medium for this practice All groups perceived incorporation of crop residue 

in the field very simple three focus groups considered its profitability to be 
high to very high Cost involved and labour requirement of this practice was 
considered low to very low 

5 58 All the three groups thought summer ploughing as moderately simple 
Profitability was perceived to be in the range of medium to high Cost 
involved and labour requirement were considered to be medium by three 
groups Most of the groups opmed land leveling/puddling simple to very 
simple practice The groups unanimously opmed that it had high 
profitability involving low to medium cost and labour requirement 

5 59 Plastering of field bunds/tnmmmg/its regular cleaning was perceived 
complex to very complex by the focus groups The profitability was 
perceived to be in the low to medium category The cost involved was felt to 
be m the high to very high range whereas the labour requirement was 
considered very high by all the focus groups
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5 60 Construction/cleanmg/desilting of farm ponds for collecting rainwater was

perceived as complex to very complex The cost involved in this practice 

was very high and hence the profitability was in the range of very low to 

medium All the groups perceived this practice as labour intensive 

5 61 All the groups except one perceived SRI to be complex But all the members

of the group were aware that SRI was highly profitable and the cost and 

labour involved was in the medium range 

5 62 Manual weeding/tramphng/stale seedbed techmque/walking across paddy

fields dunng the vegetative phase of the crop which helps in suppression of 

weeds were thought of as moderate by two groups while profitabil ty was 

perceived to be in the range of iredia™ high Likewise the cost involved 

was high to very high and there was no disagreement that the labour 

requirement was very high for this practice 

5 63 Eco friendly plant protection strategies like augmentation of

parasite/predator population in the field/use of natural enemies like 

Trichogramma Pseudomonas etc were perceived complex by two of the 

focus groups whereas profitability was considered to be m the medium to 

high range Cost involved was perceived medium with high to very high 

labour requirement

5 64 Ploughing and exposing the field to sun was perceived as simple and highly

profitable involving low cost and low to medium labour by majonty of the 

groups Synchronized sowing was considered to be a complex to very 

complex procedure by all the groups The profitability as perceived by the 

groups was very high Cost involved was very low to medium range and all 

groups had differential opinion on the labour requirement ranging from very 

low to high

5 65 Removal and destruction of pest infested parts and diseased plants were

perceived to be complex to very complex by three of the groups It was 

considered that profitability was in the range of low to medium cost was in 

the range of high to very high and cost and labour was in the very high 

category Use of different types of traps were perceived to be simple
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moderately profitable involving moderate cost and very low to h gh labour 
requirement

5 66 Regular surveillance of the field for Economic Threshold Level was found to 
be moderately simple for majonty of the groups High profitability 
moderate cost involved and medium to high labour requirement was 
perceived to be the attnbutes of this practice by the three focus groups The 
use of bio pesticides was perceived to be complex to very complex 
Profitability of the practice showed a vanation from low to high level Cost 
involved was in the range of medium to high level whereas the labour 
requirement was perceived medium to very high 

5 67 Use of bird scarers like po1 ^  ^  a  r. r* tapes crackers
etc were perceived to be simple with medium to high profitability very low 
to low level of cost and labour requirement The practice of kerosemsed 
roping / brushing or sweeping nee plants with bamboo thorns m a larger 
contiguous area was perceived to be complex moderately profitable 
involving high cost and labour 

5 68 The practice of following safety measures while handling pesticides were 
perceived to be moderate in its simplicity high m its profitability low in the 
cost involved and very low m labour requirement The practice of planting 
borders closely with seedlings to restnct entry of rats was perceived by all 
the groups to be very simple moderately profitable with very less cost and 
labour Soaking seeds m hot water/applying supernatant of cow dung 
slurry/placing sachets of bleaching powder against Bactenal Leaf Blight was 
perceived as moderately simple having high profitability with high cost and 
medium labour requirement 

5 69 The case study on the Paruthikavu Nellulpadhaka Padashekarasamithi 
revealed the effective planning and implementation of development projects 
on nee farming under decentralized planning 

5 70 The case study on cow based minimum budget farming {Go adharitha 
krishi) desenbmg the practices and economics
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This is the era of sustainable agriculture People have started realizing that 

many of the environmental problems caused by farming are a direct result of an 

increasingly external input intensive and specialized agnculture and that any harm 

they cause to the nee eco system entails irreversible transformation of the 

ecosystem At this juncture it is very important to understand the environmental 

concerns and awareness of stakeholders involved in nee cultivation which is 

addressed m the study The scale developed to measure the environmental concern 

of stakeholders would serve to quantify this parameter which could be used 

elsewhere to understand the concern level of the people which m turn will help m 

10 m u  I a mg strategies for creating environmental consciousness

A knowledge test has been developed to assess the knowledge of fanners and 

labourers m eco fhendly nee cultivation The study assesses the nature and extent of 

environmental concerns as reflected m the inclusion/adoption of eco friendly 

technologies in both planning and implementation stages The environmental 

concern index developed m this study gives an idea on the extent of environmental 

concern that is translated into action which is very important with regard to the 

farmer respondents It will also focus on the effectiveness of padashekarasamithis 

in the planning stages of nee cultivation As this gives a detailed database regarding 

planning and implementation stages it gives an insight to the policy makers and 

extension personnel as where to intervene to make the functioning of the 

padashekarasamithis more effective Factors defining environmental concerns 

elaborate the eco friendly technologies coming under four dimensions viz land and 

soil management water management biodiversity and plant protection aspects 

Perception of attributes of vanous practices deduced by way of focus group 

discussion gives an idea on how farmers perceive simplicity profitability cost and 

labour requirement of vanous eco fhendly practices m nee This will also help the 

extension and the research system to make modifications so as to make the 

technologies simple and more profitable by optimizing cost and labour Economics 

of eco friendly nee farming gives the benefit cost ratio of eco fhendly nee 

production which helps in assessing the costs and means of reducing it Social Cost

Implications of the study
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Benefit Analysis throws light on the costs and benefits ensued of eco friendly nee 

farming to the society in fanners perception

The inquiry highlights the major constraints as perceived by the stakeholders 

in the planning and implementation stages of development projects on eco friendly 

nee farming This could help the planners and policy makers in their efforts to make 

sustainable agnculture a reality through group efforts Case studies included m the 

study will help m identifying the factors which contnbuted in the exemplary 

performance of innovative farmers and farmer groups

Some of the important policy prescnptions in the light of the study which the 

government should undertake are (1) offer incentive pnee for nee produced m an 

eco friendly way (11) provide a s s u ^  for™** t'™ne networking (111)

simplify procedures of organic certification (iv) develop certification procedures for 

eco friendly nee (v) value addition and (vi) offer incentives for farmers practicing 

clean agnculture (vn) encourage and conscientize farmers for cultivation of 

traditional vaneties and use of indigenous wisdom (vm) redefining and updating 

organic farming policy ( i x )  encourge group approach in organic nee farming (x) 

encourage mixed farming (xi) maintain biodiversity register for grama panchayats 

and (xn) ensure availability of eco friendly inputs

Suggestions for future research

(I) For generalization of the findings similar studies could be conducted 

covenng all the nee tracts of the state

(II) Multi disciplinary research may be earned out to explore the prospects of 

eco friendly / organic / natural farming

(III) Studies on different biological farming practices could be earned out

(iv) Research on general environmental concern of people and related issues 

could be undertaken

(v) Effectiveness of extension strategies of government and non government 

organizations populanzing eco friendly agnculture may be studied
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Appendix I

Selection of items for the scale through judge s relevancy rating

KERALA AGRICULTURAL UNIVERSITY 
DEPARTMENT OF AGRICULTURAL EXTENSION 

COLLEGE OF AGRICULTURE

Dr A Amlkumar
Vellayam
Professor 31 07 2009

Dear Sir / Madam

Ms Smitha K P a PhD student of this department is undertaking a study 
titled Environmental concerns in the development nro ects on nee farming under 
decentralized planning under my guidance for her research work One of the major 
objectives of the study is to develop a scale to measure the environmental concerns 
of stakeholders (farmers agncultural labourers extension functionanes and people s 
representatives /social activists) m nee cultivation On the basis of the review of 
relevant literature and discussion with the experts in the field five dimens ons were 
identified for easy classification and measunng the environmental concerns in nee 
cultivation viz

1 Socio economic

2 Land and soil management

3 Water management

4 Biodiversity

5 Plant protection

Considenng your nch expenence in the field you have been identified as a 
judge for rating the relevancy of the items identified under each dimension Kindly 
rate the items by putting a tick (^ )  mark against the appropnate column m the five 
point continuum provided Kindly add other items you feel appropnate under the 
dimensions and rate them accordingly

Kindly return the completed schedule to the researcher at your earliest 
convenience in the self addressed stamped envelope enclosed

Thanking you

Yours sincerely

Amlkumar A
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Items to measure the environmental concerns of stakeholders in rice cultivation

HR Highly Relevant R Relevant UD Undecided LR Less Relevant
NR Not Relevant

SI Item s H R U L NR
No R D R

Socio-economic
1 There is no harm in converting nee fields for commercial 

purposes
2 Considenng the environmental hazards caused by chemical 

inputs organic farming has to be adopted
3 We have to go for organic farming as it is a better option 

tor sale and healthy food without any cnen ical 
contamination

4 We need to be concerned only about yield and profitability 
and not environmental sustainability

5 Any cultivation strategy can be adopted disregarding its 
impact on the environment to increase productivity

6 Conservation of nee fields has greater social implications 
than mere economic benefits

7 Paddy cultivation is to be made mandatory wherever nee 
fields are available

8 Subsidizing food gram production is a national waste
9 People should be allowed to pursue crops that would fetch 

them profit regardless of environmental concerns
10 Policy measures to encourage nee cultivation is a welcome 

sign towards conservation of our environment
11 Degeneration of the wetland ecosystem in Kerala will 

adversely affect the livelihood secunty of our people
12 Abandoning nee cultivation will pave the way for severe 

food secunty crisis
13 Food secunty of the state can be enhanced by augmenting 

nee cultivation
14 Government should not unnecessanly spend so much 

money on enhancing nee cultivation
15 People cannot be motivated to cultivate nee as it is not 

going to bnng them any profit ever

16 Safety measures has to be stnctly followed while applying 
plant protection chemicals to avoid environmental 
pollution
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SI
No Items HR R U

D
L
R

NR

Land and soil management
1 We have to avoid using chemical fertil zers to prevent 

depletion of soil fert lity
2 I do feel that higher dose of fertilizers will ensure better 

yield
3 One has to stnctly follow Integrated Nutnent 

Management in nee fields so as to reduce soil and water 
pollut on caused by chemical mputs

4 Pract cing Integrated Nutnent Management in nee field 
is a difF cult task though it is environmentally sound and 
using chemical fertilizers a better option

5 Increasing the dose of fertil zers is necessary for better 
crop stand though it is harmful to the environment

6 We must apply orgamc nputs like green manure 
compost Farm Yard Manure and bio fert 1 zers in order 
to improve soil health

7 Considenng the ava lability and easiness m handling 
chemical fertilizers are a better opt on compared to bulky 
orgamc manures though orgamc sources are benefic al 
for soil health

8 Applying full dose of chemical fertilizers at a time results 
in its wastage through leaching and run off thereby 
polluting the env ronment

9 Use of mud ball urea neem coated urea urea bnquettes 
etc for improving fertilizer use efficiency is not worth 
practicing as it incur higher cost and labour

10 We do feel that practic ng crop rotation in nee field s a 
better option for mamtaimng soil nutnent balance

11 Growing livestock and poultry along with nee is 
labonous even though it provides nch manunal reserve 
and higher mcome

12 We do understand that nutnent recyclmg in the farm is 
very important for enhancing so 1 fertility

13 We have to bum crop waste even though it s 
environmentally hazardous

14 Intensive cult vation along with inorganic mputs is a 
better option even though it depletes the soil nutnent 
status

15 Split appl cation of fertilizers is labonous and less cost 
effective
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SI
No

Items HR R UD LR NR

Water management

1 To prevent flooding and water logging conservation of 
nee fields has to be stnctly enforced

2 Everyone should conserve existing nee fields and 
expand its area for restonng the ground water table level 
in order to avoid problems of water scarcity

3 There is no need to conserve nee fields just for the sake 
of restonng ground water table level

4 Conserving nee fields is not important as it has no role 
in prevent ng natural calamities like floods drought etc

c ^ a c to avoid using chemical fertil zers to eeuce 
pollution of water bod es

6 Use of chemical inputs should be minimum as they are 
highly toxic to f  sh and other orgamsms m water bodies

7 The harmful effects of chemicals m water bodies are not 
worth considenng taking into account the higher yield

8 Water being the most precious resource we should 
conserve it scient fically and use it judiciously

9 Water saving techniques m nee 1 ke land leveling 
innovative cropping systems etc are not mportant and 
relevant in the present socio economic milieu

10 Maintaining adequate water m nee f  elds is important for 
it ennches and rejuvenates the bio diversity of the eco 
system

11 Water conservat on is very important and hence we have 
to stnctly follow practices 1 ke residue incorporation and 
green leaf manunng

12 Residue incorporat on green leaf manunng etc are 
difficult to be adopted m nee fields though it is an 
environmentally sustamable pract ce

13 Harvesting of rainwater by means of constructing farm 
ponds s a very important practice for conserving water 
as it is a precious natural resource

14 We understand that regular cleaning of channels is 
important and should be practiced in nee fields for 
conserving water
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SI
No

Items HR R UD LR NR

Biodiversity
1 The situation is so emergent that we have to conserve the 

exist ng nee fields so as to maintain stab 1 ty of the 
ecosystem

2 We have to conserve our nee fields as they are the habitats 
of many invaluable plant and animal species that help 
ennch biod versity

3 We need not be concerned about conservation of nee 
fields as it has no influence on the organisms living there

4 Traditional vanet es have been evolved by vanous tnal 
and error methods by our predecessor farmers and we have 
no nght to prevent it from getting transferred to our future 
generations

5 Cultivating High Y elding Vaneties exclusively to get 
better y eld is more important and relevant than 
maintaining genetic divers ty

6 We do feel that keep ng po son ba ts and poaching has to 
be stnctly prevented in order to protect buds and animals 
thnv ng on nee fields

7 Care should be taken to preserve the natural enemies of the 
pests of nee while going for chemical control of pests as 
they predate on harmful msect pests of the crop

8 Chemical control measures have to be adopted to get a 
better control of the pest rather than depending on natural 
enemies

9 Growing trad t onal races and wild species has to be 
encouraged as they are found to have valuable genes for 
resistance against biot c and abiotic stresses

10 Growing tradit onal races and wild species s a mere 
wastage of money for which the farmers should not be 
encouraged

11 Efforts at community level are very important in restonng 
the lost biodiversity

12 We need not be concerned about b odiversity in nee f  elds 
as our objective is to mcrease production and productivity

13 Government should provide incentives for growing High 
Yielding Vaneties and traditional races have to be 
neglected as these are poor yielders

14 Farmers growing traditional vaneties with indigenous 
practices that are orgamc in nature should have assured 
market with a higher pnee

15 Use of agncultural chemicals m nee fields will not do 
much harm to the ecological balance of the nee eco 
system
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SI
No Items HR R UD LR NR

Plant protection
1 Excessive use of chemical fertilizers has to be avo ded 

for it leads to pest resurgence entailing higher 
requ rement of pesticides

2 Strict surveillance of pests n the field for its Econom c 
Threshold Level (level up to which damages can be 
tolerated) should be followed before pest c de 
applicat on to avoid ts unnecessary usage

3 Higher dose of pesticides give better control of insects 
and does not harm the environment

4 Wearing the safety gadgets while handling pesticides is a 
botherat on for the applicators

5 Integrated Pest Management pract ces have to be stnctly 
10 iuwed m every f  eld to reduce pollut un due to 
chemical pest c des

6 Adoptmg Integrated Pest Management pract ces n the 
field is not worth the money and labour spent on it 
though it is an environmentally susta nable practice

7 We should reduce the use of chemical pest cides as they 
drastically reduce the beneficial microbial population in 
so 1 and water

8 Though it has harmful effects on the environment 
application of chemical pest c des is a better option to 
get a quick and effective control of the pests in the field

9 Use of excessive chemical pest c des m nee f  elds has to 
be avoided as t leads to pest resurgence later on 
demand ng higher dose of chemical pestic des

10 Irrespective of the pest status in the field we should 
apply chem cal pesticides which is a better option to 
prevent its further multipl cation

11 Excessive use of herb cides has to be avoided as it 
enhances the resistance of weeds towards chemicals 
result ng in heavy weed infestation demanding higher 
dose of herbicide use

12 Chemical herbicides alone can give better control of 
weeds though it adversely affects the environment

13 Integrated Weed Management ought to be practiced m 
the field to reduce pollution caused by the chemical 
herbicides
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SI
No

Items HR R UD LR NR

14 Though we kno v that Integrated Weed Management 
practices are mportant in the context of environmental 
sustamab 1 ty they are not worth adopt ng considenng 
its difficulty in adoption and its low cost effectiveness

15 While spray ng pesticides utmost care has to be taken to 
use equipments comply ng with established safety and 
maintenance standards for reducing pollution and health 
hazards

16 We should use bio pesticides as it is a better option in 
controlling insect pests without inflicting any damage on 
the environment

17 Even though chemical pesticides are environmentally 
hazardous it is a better and easier opt on for pest control
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Appendix -  II

Item  analysis by com parison of the discrim ination mdex (t value) and item  score
-  to ta l score correlations (r -  value) of the statem ents m easuring environm ental

concerns of non sam ple respondents m rice farm ing

SI
No

Items r
value

t
value

1 There is no harm in converting r ce fields for commerc al purposes * 0 905 2 739

2 Considering the environmental hazards caused by chemical inputs 
organic farming has to be adopted *

0 759 11000

3 We need to be concerned only about yield and profitability and not 
environmental sustainab lity *

0 932 11 000

4 Any cultivation strategy can be adopted disregard ng its impact on 
the environment to increase productivity *

0 645 6 708

5 People should be allowed to pursue crops tha would ^etch them 
profit regardless of environmental concerns

0 759 2 076

6 We have to avo d us ng chemical fertilizers to prevent depletion of 
soil fert lity

0 058 1342

7 One has to stnctly follow Integrated Nutnent Management n nee 
fields so as to reduce so 1 and water pollution caused by chem cal 
inputs *

0 728 2 712

8 Increasing the dose of fertilizers is necessary for better crop stand 
though it is harmful to the environment *

0 783 7 906

9 We must apply organic nputs like green manure compost Farm 
Yard Manure and bio fertil zers n order to mprove so 1 health

0 109 1581

10 We have to pract ce crop rotat on in nee fields to maintain soil 
fertility

0158 1861

11 Though growing livestock and poultry along with nee provides nch 
manunal reserve considenng the difficulty t need not be practiced

0 783 0 767

12 Stnctly follow nutnent recycling m nee fields as it is very important 
for enhancing so 1 fertility

0 158 1 754

13 Bum crop residue in the field tself though it causes environmental 
pollution

0 522 0 620

14 Intensive cultivation along with inorganic inputs is a better option 
even though it depletes the soil nutnent status *

0 728 2 907

15 To prevent flooding and water logging conservation of rice fields has 
to be stnctly enforced *

0 696 2 739

16 There is no need to conserve nee fields just for the sake of restonng 
ground water table level *

0 797 2 739

17 Avoid using chemical fertilizers to reduce pollution of water bodies 0158 3 162
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SI
No

Item s r
value

t
value

18 Use of chemical inputs should be minimum as they are highly toxic 
to fish and other orgamsms m water bod es *

0 522 3162

19 The harmful effects of chemicals in water bod es are not worth 
considering taking mto account the higher yield *

0 667 7 071

20 Water conservat on is very important and hence we have to strictly 
follow practices like residue incorporation and green leaf manuring

0 667 2 076

21 Construction of farm ponds need not be given importance for 
conserving water

0 522 1754

22 Regular cleamng of channels is important and should be practiced n 
nee fields for conserving water

0149 2 000

23 The situat on is so emergent that we have to conserve the existing 
nee fields so as to maintam staoihty oi tne euosysten *

0 692 2 739

24 Cultivating High Yielding Vaneties exclusively to get better yield s 
more important and relevant than maintaining genet c divers ty *

0 370 3 162

25 Keepmg poison baits and poaching has to be stnctly prevented n 
order to protect b rds and animals thnving on nee fields

0 109 2 076

26 Care should be taken to preserve the natural enemies of the pests of 
nee while go ng for chemical control of pests

0158 1581

27 Efforts at community level are very important in restonng the lost 
biodiversity *

0 769 7 000

28 Use of agncultural chemicals in nee fields will not do much harm to 
the ecological balance of the nee eco system

0 149 1754

29 Stnct surve llance of pests in the field for its Econom c Threshold 
Level (level up to which damages can be tolerated) should be 
followed before pesticide application to avoid its unnecessary usage

0 213 2 000

30 H gher dose of pesticides give better control of insects and does not 
harm the environment

0 213 1 195

31 Adoptmg Integrated Pest Management practices m the field s not 
worth the money and labour spent on it though it s an 
environmentally sustamable practice

0 213 2 236

32 Use of excessive chemical pesticides in nee fields has to be avoided 
as it leads to pest resurgence later on demanding higher dose of 
chemical pesticides *

0 827 7 000

33 Though we know that Integrated Weed Management practices are 
important in the context of environmental sustamabil ty they are not 
worth adoptmg considenng its difficulty in adoption and its low cost 
effectiveness

0149 1 195

34 Safety measures have to be stnctly followed while applying plant 
protection chemicals to avoid environmental pollution *

0 507 4 243

* Statements selected to construct the final scale



1 0

Appendix III

Item analysis by comparison of the discrimination index (t value) and item
score total score correlations (r value) of the statements measuring

indigenous wisdom orientation of non sample respondents

SI
no

Statements r
value

t value

1 Development act v t es to be part c pat ve should cons der the nd genous 
w sdom of the local people *

0 937 2 445

2 Ind genous w sdom mostly f  ts o the local needs 0 339 1 69
3 Compared to many modem technologies that harms the environment 

ind genous pract ces are mos ly susta nable *
0 844 8 062

4 Ind genous knowledge ought to be erad cated as soon as poss ble hrough 
educat on and modem zat on process *

0 825 6 708

5 Ind genous wisdom is a resource that local people can use to further he r 
own development *

0 656 6 761

£ A B _o sdom has to be preserved n stu  as are foundat on to 
strengthen the ex st ng knowledge *

0 67 4 025

7 We have to recogn ze nd genous wisdom as an mportant nat onal resource * 0 869 8 485
8 Ind genous w sdom has no sc ent f  c bas s and hence need not be preserved * 0 862 11 783
9 Ind genous pract ces use less costly external nputs 0 487 2 15
10 Ind genous pract ces are better as they requ re less external nputs * 0 765 3 503
11 Ind genous w sdom can be ut 1 zed more effect vely for grassroots 

partic patory development process *
0 703 2 907

12 Ind genous wisdom documenta on and compilat on ought to be a research 
priority of highest order *

0 624 4 781

13 Newer technolog es have to be developed cons denng the md genous 
pract ces of the locality *

0816 7319

14 Trad t onal methods of farm ng has to be neglected n order to raise the I ving 
of farmers

0 325 1 928

15 Modem technolog es should jud c ously make use of md genous knowledge 
base for des gmng and develop ng effect ve technolog es *

0 959 4 568

16 Ind genous w sdom s not mportant as it does not cover the management of 
natural environment

0 738 11 000

17 Ind genous w sdom is very mportant as they are cumulat ve represen mg 
general ons of experiences *

0 819 7 906

18 Ind genous knowledge sys ems are highly rel able as they are the result of 
careful observat on and trial and error experiments *

091 2 907

19 Ind genous knowledge systems are stat c with no new knowledge added to t 0 301 2 236
20 Introduct on of market oriented agricultural and forestry pract ces had no 

effect on md genous w sdom
0 1 348

21 Research on nd genous wisdom need not be gender sens tive 0 447 1 928
22 Ind genous knowledge systems m mm zes d srupt on of existmg pract ces 

compared to modem technolog es
0 641 2 236

23 Ind genous w sdom ought to be conserved as t ntegrates culture and 
rel g on *

0 843 5 814

24 Ind genous knowledge systems m mm ze nsk rather than maximize prof t 0 325 1 039
25 Umque and prom s ng technolog es has to be patented by the commumt es 

that has generated t *
0 753 4 385

26 The younger generat on has to be made aware about the value of md genous 
wisdom *

0 752 6 581

* Statements selected to construct the f  nal scale
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Difficulty and discrimination indices of the knowledge test on eco friendly 
practices m rice cultivation

Appendix IV

SI
No

Questions Difficult 
y  index

Discnmmat 
ion index

1 Name an organic manure used m nee fields 25 0
2 What is the quantity of orgamc manure that has to be applied m 

nee fields (in hectare/acre/cents)?
2 017

3 What do we apply to the soil when it is acidic*? 24 0 17
4 What is the quantity of lime that has to be applied to a 

hectare/acre/cent9
8 0 83

5 When do we apply lime m nee fields9 5 0
6 Give the name of a bio fertilizer commonly used m nee 8 0 66
7 What should be done to the crop residie aiW barv^t9 * 17 0 67
8 What is the minimum time gap after incorporating orgamc 

manure and before transplanting nee seedlings9 *
15 0 67

9 Name one green leaf manure used in nee cultivation 25 0
10 Name a crop when grown m nee fields adds to the soil 

fertility9*
21 0 5

11 How can we determine the fertilizer/nutnent requirement of the 
crop9

2 017

12 When do we apply Azolla m nee fields9 5 0 67
13 What is the recommended quantity of Azolla to be applied m 

nee fields9
0 0

14 How can we apply nitrogenous fertilizers without adversely 
affecting the soil health and reducing environmental pollution9

25 0

15 Which is a more eco friendly practice of fertilizer application 
applying fertilizers retaining water in the field or applying it by 
draining the field9

23 0 17

16 What is the major benefit of using traditional vaneties of nee9 25 0
17 Mention any one natural enemy of insect pests commonly seen 

in nee fields*
22 0 33

18 Name one traditional vanety grown m Palakkad distnct 25 0
19 Which is the major natural enemy of rodent population in nee 

fields9
25 0

20 Which is the nee vanety having medicinal properties9 13 1
21 Name a scented vanety of nee grown m Kerala9 22 0 17
22 What is the use of summer ploughing in nee fields9 * 22 0 33
23 What is the level of water to be maintained in nee fields for 

better crop stand9
14 1

24 How can we reduce water loss from the channels in nee fields9 9 0 83
25 Name any cover crop that can be grown in nee fields 23 017
26 Name one of the mulches commonly used in nee fields9 7 0 33
27 What is the major benefit of applying mulches and growing 

cover crops m nee9
7 0 83

28 Why do we expose the nee field to sun after deep ploughing9 * 20 0 33
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29 Why do we plaster and tnm the bunds m the nee fields7 * 11 0 66
30 Mention any one trap used to control insect pests of nee* 12 0 83
31 What is the purpose of using tape or polythene sheets m nee 

fields7
25 0

32 What are Tncho cards7 * 11 0 83
33 When should be the parasitoids (Trtchogramma) released in nee 

fields7
3 0 5

34 What should be the frequency of the release of parasitoids 
(Trtchogramma)'*

1 0

35 How many Tncho cards or pieces are to be placed in an acre of 
nee fields7

2 0 33

36 Name a microbial formulation effective against many diseases in 
nee

10 1

37 Which is the insect pest against which kerosemsed roping and 
field drainage is an effective practice7 *

17 0 5

38 What are the major constituents of panchagavya7 9 1
5J now can we treat nee seeds without using chemica s 9 0 1 6
40 What are the benefits of puddling m nee fields7 3 0 5
41 How are fish beneficial to nee crop7 5 0 5
42 How can we apply Pseudomonas fluorescence'* 12 1
43 How can we control the rodent population in nee fields without 

using chemicals7
23 0 17

44 Which insect pests can be controlled by brushing or sweeping 
nee plants using branched bamboo thoms/leaves of ParakomP

23 0 17

45 Name an effective botanical anti feedant used against storage 
pests of nee

9 0 83

46 Name one insect pest that can be controlled by proper water 
management7 *

16 0 83

47 Why should we harvest nee crop nearest to soil7 3 0 5
48 What is the purpose of spraying supernatant of cow dung slurry7 7 0 83
49 Name an insect pest that can be controlled by adjusting the time 

of planting
5 0 67

50 What is soil solanzation7 1 017
51 Name a botanical pesticide effectively used in nee7 * 18 0 67
52 What is vemncompost7 25 0
53 What is ennched Farm Yard Manure7 2 0 33
54 What is the benefit of synchronized sowing m nee7 * 22 0 33
55 What are effective microorganisms7 5 0 83
56 What is the purpose of applying fish ammo acid7 7 0 67
57 What is SRI7 25 0
58 What is the major benefit of practicing SRI7 * 21 0 67
59 How does pheromone trap control msect pests (stem borers)7 * 20 0 5
60 What is the benefit of walking across nee fields once m a week 

during the vegetative phase of the crop7
7 0 67

61 What is the water level to be maintained during transplanting 
nee seedlings7

23 0 17

* Statements selected to construct the final scale
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Appendix V

Item analysis by comparison of the discrimination mdex (t value) and item
score -  total score correlations (r -  value) of the statements measuring

communication effectiveness of non sample respondents

SI
no

Statements r
value

t value

1 I tend to assume that other people always understand what I m talking 
about *

0 651 2 004

2 I sometimes neglect to incorporate the interests and needs of other 
people when endeavonng to gam the r attent on

0 252 0 349

3 I sometimes tend to listen only what I want to hear * 0412 I 8
4 I do give importance to the preference of people while communicating 0 158 0 659
5 I do consider the different emotional states of the people while 

commumcat ng
0 051 0 659

6 1 choose words that f  t the 1 stener s mie iigenc ana ca Kgrounas 064 1 860
7 I transmit mformat on m a way that clearly conveys the meaning I 

intend
0 158 0 999

8 I always choose words that will be easily understood by those on the 
receiving end

0 333 0 859

9 I always take mto consideration the response of the receiver to ensure 
effectiveness of communication *

0 651 2 573

10 I effectively use non verbal commun cat on methods like gestures and 
express ons while speaking

0 274 0 307

11 I always maintain eye contact when communicating 0 369 0
12 I use the tone of my voice to ensure that people f  nd it interesting to 

1 sten to me
0 05 0 859

13 I ask questions to check and ensure that the listeners have fully 
understood what is being commun cated *

0 737 2 573

14 I make sure that what I have written is clear and concise 0 274 1 103
15 I layout my documents or written communication m a way that s easy 

to follow and understand
0 274 0 349

16 I use the simplest possible language to express what I mean * 0 775 2 076
17 1 let others finish what they are saying before jumping in with my 

views *
0 775 2 004

18 I give the people my full attention while they are talking 0 1464
19 I make a pomt of us ng people s name while talking to them * 0 638 2 535
20 I do value people s opmion as it is very important for effective 

communication
0 343 1342

21 I do pace my speech with that o f the listener 0 158 0 542
22 I am not stressed while talking m a group situat on 0 057 0 725
23 I am able to communicate without hurting the sentiments of others 0 138 1 536
24 I tolerate views that are different from my own 0 809 1464
25 I always empathize with the listeners * 0 64 1 861
26 I fail to think logically and clearly about what I want to communicate 0 265 0 568
27 I always give due cons deration to the words and images I use 0 343 0 62
28 My interests sometimes affect the way I send messages 0 194 0 307
29 I let people know I m listening by looking at them and acknowledging 

what they are saying *
0412 1 941

30 I usually leave it up to others to make sense of what I m saying 0 0812 0 568

* Statements selected to construct the final scale
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Assignment of weights for the selected dimensions of social cost and benefit of 
eco friendly rice farming

KERALA AGRICULTURAL UNIVERSITY 
DEPARTMENT OF AGRICULTURAL EXTENSION 

COLLEGE OF AGRICULTURE

Appendix VI

Dr A Amlkumar
Vellayani
Professor 14 07 2010

D p p r  r  X /T aH air

Ms Smitha K P Ph D student of this department is undertaking a study 

titled Environmental concerns m the development projects on nee farming under 

decentralized planning under my guidance for her research work She is studying 

the social cost benefit analysis of eco friendly nee farming and on the basis o f the 

review of relevant literature and discussion with the experts m the field four 

dimensions of social cost and ten dimensions of social benefit was identified

Considenng your nch expenence in the field you have been identified as a 

judge for giving weights to each dimension identified Kindly assign weights (in the 

range of 1 10) to the all the dimensions given below Kindly add other items you 

feel appropriate under the dimensions and weigh them accordingly

Kindly return the completed schedule to the researcher at your earliest 

convenience

Thanking you

Yours sincerely

Amlkumar A
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Kindly assign weights (m the range of 1 10) to the various dimensions of social 
costs and social benefits accruing out of eco friendly rice farming

SI
No

Items Weights

Dimensions of social cost

1 Lower yield in the initial years

2 Non receipt of remunerative price

3 Higher cost of cultivation

4 Inconvenience in handling eco •‘h e  i&iy r s

Dimensions of social benefit

1 Superior quality of nee

2 Improvement in soil quality

3 Improvement in water quality

4 Increased water availability

5 Biodiversity ennchment

6 Aesthetic value enhancement

7 Life style changes towards sustainable development

8 Self development

9 Augmenting Public health

10 Increased labour utilization
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Average weights assigned by judges for the dimensions of social cost and 
benefit of eco-friendly rice farming

SI
No

Social cost dimensions Judge
1

Judge
2

Judge
3

Judge
4

Judge
5

Judge
6

Judge
7

Average
Weights

1 Lower yield m the initial 
years

7 9 5 9 6 6 8 7143

2 Non receipt of remunerative 
price

8 8 6 8 9 7 5 7 286

3 Higher cost of cultivation 7 7 8 2 6 4 6 5 714
4 Inconvenience in handling 

eco fhendly inputs
6 4 3 5 4 1 4 3 857

Social benefit dimensions

1 Superior quality of nee 7 8 4 8 8 6 3 6 286
2 Improvement m soil quality 8 9 7 8 8 5 5 7143
3 Improvement m water 

quality
8 9 6 8 7 3 7 6 857

4 Increased water availability 3 6 4 5 7 2 6 4 714
5 Biodiversity ennchment 8 9 6 8 7 3 8 7 00
6 Aesthetic value enhancement 5 6 4 6 6 4 5 5 143
7 Life style changes towards 

sustainable development

5 5 4 2 7 5 6 4 857

8 Self development 4 5 4 2 7 5 7 4 857
9 Augmenting Public Health 8 9 4 8 7 6 8 7143
10 Increased labour utilization 6 7 5 8 6 7 5 6 286
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Principle Component analysis of the dimensions o f social cost and benefit of 
eco friendly rice farming

(1) Principle Component analysis of the dimensions of social cost of eco-friendly 
rice farming

Appendix VII

PRIN1 PR1N 2 PRIN3 PRIN4
CASE 1 9 382 0 864 6 606 1260
CASE 2 7 448 0 194 6 697 1 626
CASE 3 11 660 0 697 6127 2 005
CASE 4 9 337 0 964 5 345 1 519
CASES 9 519 0 959 6 666 2 245
CASE 6 6 027 0410 4 343 1908
CASE 7 8 671 10 1401
CASE 8 6 486 0 400 4 707 1900
CASE 9 6 859 0 041 7 960 1 609
CASE10 6 744 0 373 7 207 2 727
CASE11 9016 0 058 5 041 2511
CASE12 9 016 0 058 5 041 2511
CASE13 8 627 0 662 4169 1 660
CASE14 9 474 0 869 5 405 2 504
CASE15 8 420 0 657 4 617 1 534
CASE16 7 684 4 201 5 209 2 275

(2) Principal Component analysis of the dimensions of social benefit of eco- 
friendly rice farming

PRIN PRIN PRIN PRIN PRIN PRIN PRIN PRIN PRIN PRIN
1 2 3 4 5 6 7 8 9 10

CASE 1 28 594 10 342 3 560 1 667 0 598 7 246 0 262 7 898 2 971 1 344
CASE 2 31 303 9 242 3 964 1 236 0 588 7 364 0 801 7 029 2 906 536
CASE 3 23 707 9 763 4 437 1 265 1 239 7 132 0 479 6 736 2 992 1 181
CASE 4 28480 8 102 4 347 I 427 0414 7267 0489 7 534 3 245 I 330
CASE 5 23.323 9 074 3 744 0 351 1 304 7 262 0 186 7 561 3 424 1 475
CASE 6 28 303 8 380 3 778 0 822 0212 7019 0 504 7 821 3 157 1 424
CASE 7 21 857 7 185 4 863 1 372 0 535 6 537 0 833 8 036 2 947 45
CASE 8 23 160 7583 6 024 0 771 0 735 8 133 0 047 7 556 2 899 1 432
CASE 9 28 367 5 862 5 133 1 186 0 230 7 288 0 716 7 169 3 518 1 316
CASE10 28 066 5 996 4 381 0497 0 605 7 294 0 976 7420 2 757 I 310
CASE11 25 444 7 614 2 941 1485 0 260 7 253 0 423 7 495 3 020 1 271
CASE 12 27317 6 238 4 180 0 945 I 640 6 258 0 044 7 188 2 995 I 420
CASE13 24 479 6 339 2 542 1 218 1 415 7 807 0 879 7 277 3 091 1 545
CASE14 26 531 5 622 2 706 2 288 0 580 7 534 0 175 7 632 2 997 1 251
CASE15 25 481 7 367 3 976 0 826 0499 6 993 0 234 6 887 2 984 1 549
CASE16 20072 8 209 3 188 1 852 0 222 7 089 0 847 7 126 3 076 1 362
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KERALA AGRICULTURAL UNIVERSITY 
DEPARTMENT OF AGRICULTURAL EXTENSION 

COLLEGE OF AGRICULTURE

Social cost benefit analysis of eco friendly nee farming

Appendix VIII

INTERVIEW SCHEDULE -  ECO FRIENDLY FARMERS
Resp No EF

1 Name

2 Address

Dimensions of Social Cost 

I Lower yield m the initial years

I What is the yield of nee dunng the initial years of adopting eco friendly

cultivation practices 9 Very High / High / Low / Very low

II Non receipt of remunerative price

1 Do you think you receive a pnee as per your expectation for nee produced in

an eco friendly way*? Yes / No

2 What is the pnee you are now getting for nee produced following eco friendly 

practices when compared to inorganic nee9

Very High / High / Same / Low / Very low

III Higher cost of cultivation

1 Are you incurnng a higher cost for eco friendly cultivation practices in nee9 

Y es/N o

2 What is the cost incurred for eco friendly nee cultivation when compared to 

inorganic nee cultivation9

Very High / High / Same / Low / Very low

IV Inconvenience m handling eco friendly mputs

1 What is the extent of difficulty you have in handling bulky organic inputs like

Farm Yard Manure9 Very difficult / Difficult I Easy / Veiy easy
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2 What is the extent of comfort you have in handling eco friendly inputs due to 

its foul smell and filthiness9

Comfortable / Not so comfortable / Not at all comfortable / Un comfortable

3 Did your neighbours or family members ever complain about the foul smell 

while storing or preparing eco friendly inputs9 Yes / No

Dimensions of social benefit

I Superior quality of rice

1 Do you feel that nee cultivated by eco friendly methods is much better for 

our health9 Yes /  No

2 How do you rate the followin'* ^ fo,ric’ i «■ o f  n » « a  through eco 

friendly methods9

Extremely good Good Somewhat good Not so good

1 Cooking quality

2 Taste

3 Texture

4 Flavor

II Improvement in soil quality 

1 What do you think about the following soil properties after

friendly nee farming9 

Soil properties

1 Structure Improved Same as before

2 Nutnent status Increased Same as before

3 Water holding capacity Increased Sameasbefore

4 Soil organisms (esp earthworms) Increased Same as before

adopting eco

Destroyed

Decreased

Decreased

Decreased
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III Improvement in water quality

1 Do you feel that the water from the channels can be used for domestic and 

consumption purpose if you are practicing eco friendly cultivation9

Y es/N o

2 Do you see a reduced growth of algae after adopting eco friendly rice 

cultivation9 Yes / No

3 Is there any increase m the population of fish and other aquatic organisms 

after adoptmg eco friendly cultivation practices m nee9 Yes / No

IV Increased water availability

1 Do you have water scarcity problems after adopting vanous conservation 

practices in eco friendly nee cultivation9 Yes / No

2 What is the vanation m the level of water from the water level in the past m 

nearby wells especially dunng the drought penod after adopting better water 

management practices in eco fnendly nee cultivation9

Very much increased / Increased / No change / Decreased / Very much 

decreased

V Enrichment of biodiversity

a What do you think has happened to the biodiversity status of nee fields

where eco friendly cultivation practices are adopted9

Biodiversity Increased No change Decreased
1 Medicinal plants

2 Other weed flora

3 Natural enemies

4 Aquatic organisms

5 Birds

6 Other animals

b What do you think is the extent of cultivation of traditional vaneties m eco

fnendly nee cultivation9

Very much increased / Increased / No change / Decreased / Very much 

decreased
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VI Enhancement of aesthetic value

1 What is the level o f satisfaction or happiness you possess when you see nee 

fields managed in an eco friendly way with all its biodiversity7 

Highly satisfied / Satisfied / Not satisfied / Least satisfied

VII Life style changes towards sustainable development

1 Are you trying to be simple in your life style9 Yes / No

2 Do you resort to deliberate attempts to reduce your desire9 Yes / No

3 Are you humble in your interaction with others9 Yes / No
VIII Self development

1 How much contented you are in adopting eco friendly nee cultivation9 

Very much contented / Much cemented u ue ueu \iot nuch contented / 

Not at all contented

2 Have you gained recognition in the society by way of adopting eco friendly

nee cultivation9 Yes / No

3 Have you become a credible source for solution of farming problems9

Yes No

4 Do you have a feeling of self fulfillment on working towards the social

cause sustainable development9 Yes /N o

IX Augmenting public health
1 Do you think that there 11 not be any health problems for applicators after

adopting eco friendly nee cultivation9 Yes / No

2 Do you think that aenal pollution will be reduced by adopting eco friendly

nee cultivation practices9 Yes / No

3 Do you think that there is a welfare cost associated with the use of inorganic

inputs m nee farming9 Yes / No

X Increased labour utilization

1 Do you have to employ additional labour for adopting eco friendly nee

cultivation practices9 Yes / No

2 What is the extent of labour utilization in eco friendly nee cultivation 

compared to inorganic cultivation9 Very high / High / Somewhat high / 

Not at all high
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KERALA AGRICULTURAL UNIVERSITY 
DEPARTMENT OF AGRICULTURAL EXTENSION 

COLLEGE OF AGRICULTURE

Environmental concerns m the development projects on rice farming under 
decentralized planning

INTERVIEW SCHEDULE FARMERS
Resp No F

PART I

1 Name

2 Address

3 Age Years

4 Educational status

Appendix IX

SI No Category Educat onal status
1 III terate
2 Primary school
3 M ddle school
4 High school
5 H gher secondary school
6 Graduat on
7 Post graduat on & above

5 Occupational status a) Farm ng as sole occupat on
b) Farm ng + Agricultural labour
c) Farming + Bus ness
d) Farm ng + Serv ce

6 Experience m eco-friendly rice cultivation Years

7 Participation in training programmes on eco friendly cultivation
Have you attended any tra rnng programme on eco friendly cult vat on7 If yes sta e the deta Is of 
tra mngs attended

SI No Name of he tram ng programme Place of training Durat on of 
tra n ng
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What is the extent of your nvolvement in environmental cause both individually or as a part of any 
organization9

8 Participation in activities related to environmental conservation

SI No Part c pat on aspects Level of nvolvement
Very
high

High Medium Low Very
Low

1 Time spent
2 Participation m activities
3 Assumed leadership status
4 Mobil zing people

9 Attitude towards group management m rice farming
State your attitude towards group management m nee farming by giving a tick mark (*0 in the 
appropnate column
SA Strongly Agree A Agree UD Un decided DA Disagree
SDA Strongly Disagree

SI
No

Statements SA A UD DA SDA

1 Group management leads to sociab 1 ty 
mprovement

2 Group management can not solve the problems of 
others than field level problems of farmers

3 Group management makes eco friendly 
technologies appl cable

4 Group management is not effective when compared 
to other extension approaches

5 Group management leads to reduction in cost of 
cultivation

6 Group management promotes more mteract on with 
scientists

7 Group management leads to suitable leadership 
development

8 Input supply will be easy and economical
9 Group management promotes more involvement of 

family labour
10 Group management helps in identifying suitable 

eco friendly technology
11 Due to group management increase in net income is 

assured
12 Due to group management sc entitle farming is 

facilitated
13 Time devoted for work s less in this approach
14 Group management promotes national mtegrat on
15 It brings more orgamzat ons and institutions 

together
16 Group management helps to attain more benefits 

individually
17 Group management leads to mismanagement of 

labour
18 Group management does make un viable farm viable
19 Less chances for idling m group management
20 Group management is not suited to our condition
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Indicate the extent of involvement of various g ven agencies m developing environmental concerns 
by putt ng a tick mark (^) in the appropriate column

10 Extent of influence exerted by various agencies in developing environmental concerns

SI
No

Agencies Level of influence

Very
positive

Positive Neutral Negative Very
negative

1 Teachers
2 NGOs dealing with 

environmental act vities
3 Literature
4 Peer group / colleagues
5 First hand expenence on 

environmental aspects
6 Nature clubs
7 Mass media
° ,I /\uy omer specify

11 Preference of manures and fertilizers
Give your preference of nutnent management from exclusively organ c to exclusively inorganic on 
ten different production aspects of nee by putting a tick mark (S)  m the appropnate column

SI
No

Production
aspects

Preference of nutrient management practices

Exclusively
Organic

Primarily
Organic

Integrated
Nutnent

Management

Primarily
Inorganic

Exclusively
Inorganic

1 Profitability

2 Yield

3 Cost of 
application

4 Easiness in 
handling

5 Market
demand

6 Market pnee

7 Perceived 
quality o f 
produce

8 Soil health
9 Human health
10 Labour cost
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12 Preference of insect pests control methods

Give your preference of nsect pests control methods from exclusively organ c to exclusively 
inorgamc on ten different production aspects of nee by putting a t ck mark (S)  m the appropriate 
column

SI
No

Production
aspects

Preference of insect pests control methods
Exclusively

Organic
Primarily
Organic

Integrated Pest 
Management

Primarily
Inorganic

Exclusively
Inorganic

1 Profitab lity
2 Yield
3 Cost of 

appl cation
4 Easiness in 

handling
5 Market demand
6 Market pnee
7 Perceived quality 

of produce
8 So 1 health
9 Human health
10 Labour cost

13 Preference of disease control methods

Give your preference of disease control methods from exclus vely organic to exclus vely norgamc on 
ten different production aspects of nee by putting a t ck mark ('O in the appropnate column

SI
No

Production
aspects

Preference of disease control methods

Exclusively
Organic

Primarily
Organic

Integrated
Disease

Management

Primarily
Inorgamc

Exclusively
Inorgamc

1 Profitability

2 Yield

3 Cost of 
applicat on

4 Easiness in 
handl ng

5 Market demand

6 Market price

7 Perceived quality 
of produce

8 So 1 health

9 Human health

10 Labour cost
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14 Preference of weed control methods

Give your preference of weed control methods from exclusively organ c to exclusively norganic on 
ten different production aspects of nee by putting a tick mark (”0  m the appropnate column

SI
No

Production
aspects

Preference of weed control methods
Exclusively

Organic
Primarily
Orgamc

Integrated
weed

Management

Primarily
Inorganic

Exclusively
Inorganic

1 Profitability
2 Yield
3 Cost of 

application
4 Easiness in 

handl ng
5 Market demand
6 Market pnee
7 Perceived qual ty 

of produce
8 So I health
9 Human health
10 Labour cost

15 Perception on the importance of mitigating environmental degradation

Please indicate your response m the appropnate altemat ve by putting a t ck mark (^) 
SA Strongly Agree A Agree UD Un decided DA Disagree
SDA Strongly D sagree

SI No Statements SA A UD DA SDA
1 Ind scnmmateuse of pesticide lead to toxic 

residual effects n soil and water
2 Pressing demand on natural resources will result 

in ecological problems
3 Lack of awareness about environment leads to 

ecological degradat on
4 Environmental degradation can be effectively 

controlled by shifting to organ c farming 
practices

5 Government policies help for ecological 
development
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Indicate your onentat on towards indigenous w sdom by putting a tick mark ('O in the appropriate 
column given
SA Strongly Agree A Agree UD Undecided DA Disagree
SDA Strongly Disagree

16 Indigenous wisdom orientation

SI
No

Items SA A UD DA SDA

1 Development activit es to be part c pative should 
consider the indigenous wisdom of the local people

2 Compared to many modem technologies that harms 
the environment md genous pract ces are mostly 
sustainable

3 Indigenous knowledge ought to be eradicated as 
soon as possible through education and 
modernization process

4 Indigenous wisdom is a resource that local people 
can use to further their own developmen

5 Ind genous w sdom has to be preserved insitu as 
they are foundation to strengthen the ex sting 
knowledge

6 We have to recognize md genous wisdom as an 
important national resource

7 Ind genous wisdom has no scientif c basis and hence 
need not be preserved

8 Indigenous practices are better as they require less 
external inputs

9 Ind genous wisdom can be ut 1 zed more effect vely 
for grassroots participatory development process

10 Ind genous wisdom documentat on and comp lation 
ought to be a research priority of highest order

11 Newer technolog es have to be developed 
considering the indigenous practices of the locality

12 Modem technolog es should judiciously make use 
of indigenous knowledge base for designing and 
developing effective technolog es

13 Indigenous wisdom is very important as they are 
cumulative representing generat ons of expenences

14 Indigenous knowledge systems are highly reliable as 
they are the result of careful observation and trial 
and error experiments

15 Ind genous wisdom ought to be conserved as it 
integrates culture and religion

16 Umque and promising mdigenous technologies have 
to be patented by the community that has generated 
it

17 Younger generation has to be made aware about the 
value of md genous wisdom
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17 Livestock possession
Give the details of 1 vestock you own along with its value

SIJVo Category Number ValuefRs)
1 Buffalo
2 Bullock
3 Cow
4 Calf
5 Goat
6 Poultry
7 Others Please Specify

18 Risk orientation

Please ind cate your response m the appropnate alternative by putting a t ck mark (S) 
SA Strongly Agree A Agree UD Un decided DA Disagree
SDA Strongly Disagree_________________________________________________

SI No Statements SA A UD DA SDA
1 A farmer should grow a large number of crops to 

a oia greater nsks mvolved m growing one or 
two crops

2 A fanner should take more chance m making a 
b g profit by adopting eco friendly farming than 
to be content with smaller but less nsky prof t 
from inorganic farming

3 A farmer who is willing to take greater nsk than 
the average farmer usually does better

4 It is good for a farmer to take nsk when he knows 
h s chance of success is fa rly high

5 It s better for a fanner not to follow eco-friendly 
practices m nee cultivation unless most others in 
the local ty have used it with success

6 Trying on entirely eco friendly practices by a 
farmer involves nsk but it is worth

19 Export orientation

Please md cate your response m the appropnate alternative by puttmg a tick mark (^) 
SA Strongly Agree A Agree UD Undecided DA Disagree
SDA Strongly Disagree_________________________________________________

SI No Statements SA A UD DA SDA
1 A farmer should go for exporting his orgamc 

produce to evade from nsk nvolved in marketing
2 A farmer should take more of a chance of 

exporting his orgamc produce to make huge 
profit than to be content with domest c market

3 A farmer who is willing to export than an 
average farmer usually does better financially

4 It is good for a farmer to export organically 
cultivated nee as he gets a better pnee in 
international market

5 It is better for a farmer not to go for exporting his 
produce unless most other farmers found it as a 
profitable venture

6 Trying to export orgamc produce by a farmer 
mvolves nsk but is worth
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20 Attitude towards extension interventions in popularizing eco friendly rice cultivation

Please md cate your attitude towards extension strategy in popularizing eco-friendly rice cultivation 
m the appropriate alternative by putting a tick mark
SA Strongly Agree A Agree UD Un decided DA Disagree
SDA Strongly D sagree

SI No Statements SA A UD DA SDA
1 Extension personnel can dissem nate /del ver 

information in an amicable way on eco-friendly 
nee cultivation

2 An extension personnel act as a linkage between 
researcher and fanners on promoting eco-friendly 
nee cultivation

3 Farmers contact extension personnel more 
frequently than sc ent sts for getting information 
on eco-friendly nee cultivat on

4 Extens on scientists are not at all contacted for 
getting information on eco-fnendly nee 
cultivation

5 Extension methods used for delivery of messages 
on eco friendly nee cult vat on are highly 
relevant

6 Extens on agency is making special efforts to 
populanze eco friendly cultivation in nee eco 
system

21 Perception of attributes of practices

What is your opinion regarding the simplicity/profitability/cost/labour requirement n adopting the 
following eco friendly pract ces m nee cultivation?

SI Attributes Simplicity Profitab Cost Labour
No Practices llity mvolved require

ment
1 FYM / Compost / Green leaf / Poultry / 

Biogas slurry appl cation
2 Appl cation of bio fertilizers like 

Azolla Azospinllum etc
3 Inclusion of enterpnses 1 ke da ry 

poultry piggery etc
4 Appl cation of urea m xed with neem 

cake
5 Application of Nitrogen and Potassium in 

2 3 split doses according to the duration 
of the vanety

6 Application of lime
7 Incorporat on of crop residue m the field 

itself
8 Summer ploughing
9 Land leveling / puddling
10 Plastering of f  eld bunds / tnmming / / its 

regular cleaning
11 Construction / cleaning /  desiltmg of farm 

ponds for collecting ram water
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12 Practicing SRI n areas of water scarcity 
and wherever water management is 
possible

13 Manual weedmg trampling stale seed 
bed technique / walking across paddy 
f  elds dunng the vegetative phase of the 
crop

14 Augmentation of parasite / predator 
population in the field use of natural 
enemies 1 ke Tr cl ogramma 
Pseudomonas etc

15 Ploughing the field and expos ng to sun
16 Synchronized sow ng
17 Removal (sweep nets) and destruct on of 

pests mfected parts and d seased plants
18 Use of traps (Light traps / pheromone 

traps / sticky traps)
19 Regular surveillance of the f  eld 

u u Threshold Level
20 Use of environment friendly pes cides 

like bio pestic des (neem based 
Panchagavya Dasagavya f  sh aimnoacid)

21 Use of bird scarers like polythene covers/ 
tape etc

22 Kerosemsed ropmg / roping / draining the 
field / Brushing or sweeping nee plants 
w th bamboo thorns murams etc

23 Precautions while spraying / us ng safety 
gadgets / avoidmg drift / safe d sposal of 
containers / using equ pments of 
presenbed standards

24 Planting borders closely with seedlmgs to 
restnct the entry of rats / water 
management

25 Soaking seeds m hot water / applying 
supernatant of cow dung slurry / placing 
sachets of bleachmg powder against 
Bactenal Leaf B1 ght

22 Effectiveness of the supply of inputs for eco-friendly nee farming

Indicate the extent of availab hty of orgamc inputs for eco friendly nee production 
A Always ST Sometimes N Never
CQ Correct Quantity OT On time CMR Current Market Rate
TE Transportation Easmess

SI
No

Inputs CQ OT CMR TE
A S

T
N A S

T
N A S

T
N A S

T
N

1 Seed vaneties suitable for the locality
2 Manures
3 Orgamc plant protection inputs
4 Irrigation water
5 Credit
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23 Political orientation
Please state agreement or disagreement to each of the statements below

SI
No

Items Agree Disagree

1 Recognizing power relat ons existing n the society is very mportant 
m resolving the problems of the society

2 Democracy is the best poht cal pnnc pie and ph losophy for ideal 
governance

3 Ind v dual approach will not help m solving problems
4 Organizing people for asserting their genuine and fundamental rights 

is an mportant pre requ s te for a democratic society
5 Pol t cal part es are inevitable and indispensable for a v brant 

democratic society functioning m accordance with const tution
6 Susta nable progress and welfare of people can be achieved only 

through organized pol tical and social interventions
7 Apoht cal approach to soc al ssues actually preserve the ex sting 

power relations and prevent distributive just ce social transformation 
and progress

8 Pol t cal part es and other social organizations play no role m soc al 
development and therefore t is a curse to the society

9 Pnnc pie like freedom equal ty and fraternity should be the gu ding 
cardinal principles of a strong civil society

10 D stnbutive just ce makes a soc al system humane and modem

24 Political affiliation
Do you have any political affll ation? Yes/No
If yes g ve your stance with respect to the political ideologies in the present democrat c system

Categones Right
conservative

Liberal 
Democrat c

Liberal
Left

Left Radical
Left

Non 
Pol t cal

Response

25 Sense of empowerment

The following inventory cons sts of 15 statements that represent your own dom nant thoughts/ 
tendencies you expenence from time to t me whether at work place m the f  eld or at home Read 
each statement carefully and judge whether the statement is m agreement with your tendency The 
response vary from strongly agree to strongly disagree with numbers representing each response 
Tick mark { / )  your response aga nst each statement

SI
No

Statements Strongly
Agree

(1)

Agree

(2)

Neither 
agree nor 

disagree (3)

D sagree 

(4)

Strongly 
d sagree 

(5)
1 I feel much more comfortable 

when I work with clear cut 
instructions le when things are 
made clear to me

2 I enjoy doing something new 
where results are not always 
known and where there may be 
some poss bihty of failure of 
monetary loss or some such 
either unfavourable result

3 I have a habit of thinking over 
my various tasks examine the
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vanous possib 1 ties and the r 
likely consequences Such a 
habit helps me to improve my 
performance

4 Whenever I undertake any 
activity may be m some 
project or m the office or m 
farm ng or m the field I 
generally think 1 am going to 
do well and achieve some good 
results

5 It is so difficult for me to work 
on my own Generally I wa t 
for some senior influent al 
persons to decide what and 
how I should do

6 I like to do things m somewhat 
different ways and experiment 

t t' dea<= ard methods
7 I tend to work hard even when 

I may be tired when some extra 
payment / compensation is 
assured

8 I like to do things in the same 
way as my elders and seniors 
have been domg

9 I generally tend to thmk what 
can I do? After all I am only a 
subordinate/ farmer

10 I try to please the boss/ or 
supenors/or the elders and 
make them happy by working 
hard on the g ven task

11 I have a habit of postponing 
problems thinking that such 
problems would be solved 
automatically as the time 
passes

12 In my vanous tasks whether m 
the off ce or n the field 1 I ke 
to see that my work is going 
good instead of just finishing 
the task anyhow

13 I tend to th nk I am 
unproductive and not an able 
worker because I am lazy and 
good for nothing

14 I am generally interested m 
completing the job as quickly 
as possible rather than 
spendmg time in trying for 
good quality and performance

15 Routine work does not 
generally interest me I like 
such jobs where I can use my 
skills and deas
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26 Knowledge on eco-friendly practices in rice cultivation

Below are given some quest ons on your knowledge about the eco-friendly pract ces m nee 
cultivation Please give appropnate answers

SI
No

Questions Correct Incorrect

1 What should be done to the crop res due after harvest9
2 What is the minimum time gap after incorporating organic manure 

and before transplanting nee seedlings9
3 Name a crop when grown m nee f  elds adds to the soil fertility9
4 Mention any one natural enemy of insect pests commonly seen in nee 

fields
5 What is the use of summer ploughing m nee fields9
6 Why do we expose the nee field to sun after deep ploughing9
7 Why do we plaster and tnm the bunds m the nee f  elds9
8 Mention any one trap used to control insect pests of nee
9 What are Tr cho cards9
10 vVhch is the insect pest against wh ch kero&emsed rop g aid I d 

drainage is an effect ve practice9
11 Name one insect pest that can be controlled by proper water 

management9
12 Name a botanical pesticide effectively used m nee9
13 What is the benefit of synchronized sowing n nee9
14 What is the major benefit of practicing SRI9
15 How does pheromone trap control insect pests (stem borers)9

PART II

1 Nature and Extent of environmental concerns in rice farming

Eco friendly techniques m nee poss ble m Palakkad distnct is given below Please mdicate your 

response n the appropnate alternative by putt ng a tick mark (*0 

P Possible to be practiced in the f  eld AP Already practicing n the field

SI
No

Eco-friendly techniques m nee
Considered 
m planning 

stage

Implementation
stage

P AP
Land and soil Management

1 FYM / Compost / Green leaf / Poultry / Biogas slurry 
application

2 So 1 test based fertilizer application
3 Nutnent recycling through Farming systems approach 

( Dairy / Poultry / P ggery / Fishery Goatry)
4 Practicing crop rotation with pulses / leguminous green 

manures etc / fringe cropping with cow pea
5 Use of bio fertilizers like Azolla Azospinllum etc
6 Use of urea mixed with neem cake
7 Applying Nitrogen and Potassium in 2 3 split doses 

according to the duration of the vanety
8 Application of lime
9 Raising cowpea as intercrop for green manure in dry/semi 

dry sown nee
10 Incorporation of crop res due m the field itself
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11 Application of rock phosphate at the time of seeding / 
planting
Other techniques if any

W ater Management
12 Selection of suitable vanet es based on water availability
13 Summer ploughing
14 Land leveling / puddlmg
15 Plastering of field bunds / tnmm ng / channels / its 

regular cleaning
16 Construction / cleaning / desilting of farm ponds for 

collecting ram water
17 Judicious integration of all available water resources
18 Mamta n ng standing water m the f  eld as per the crop 

requirement
19 Practicing SRI in areas of water scarcity and wherever 

water management is possible
20 Manual weedmg / trampling / stale seed bed techn que / 

walking across paddy f  elds during the vegetative phase 
, or me rop
| Other techniques if any

Biodiversity
21 Use of local varieties / tradit onal photo sensitive varieties 

/ koottumundakan
22 Augmentat on of paras te / predator population n the 

field / use of natural enemies like Trichogramma 
Pseudomonas etc

23 Avo d poaching and killing of buds and animals m nee 
fields / Avo d using po son baits / Minimum external 
interference m the field

24 Reduce use of chem cals to preserve natural enemy 
population of the pests in nee fields /  use of pesticides 
with low res dual tox city

25 Usmg owl and bud perches in nee fields
26 Raising fish m the vater channels

Other techn ques if any
Plant protection
27 Plough ng the f  eld and exposing to sun
28 Select on of nght season / Adiust ng the time of planting
29 Synchronized sowing
30 Ra smg pest and d sease res stant vaneties
31 Removal (sweep nets) and destruction of pests infected 

parts and d seased plants
32 Use of traps (Light traps / pheromone traps / sticky traps)
33 Regular surveillance of the field / Economic Threshold 

Level
34 Use of envuonment friendly pesticides like bio pesticides 

(neem based, Panchagavya Dasagavya fish ammoacid)
35 Use of bud scarers like polythene covers/ used audio/ 

video tapes etc
36 Kerosemsed roping / roping / draining the field / 

Brushing or sweepmg nee plants with bamboo thorns 
mu rams etc

37 Harvesting crop nearest to the soil
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38 Precau ons while spraying usmg safety gadgets 
avoid ng dnft safe d sposal of conta ners us ng 
equ pments of prescnbed standards

39 Plant ng borders closely w h seedl ngs to restnct the 
entry of rats water management

40 Soaking seeds n hot water applying supernatant of cow 
dung slurry placmg sachets of bleaching powder aga nst 
Bactenal Leaf B1 ght
Other techn ques f  any

2 Environmental concerns m rice cultivation

Please nd cate your response for the statemen s given below by putt ng a t ck mark (S )  n the 
appropnate column

A Agree N Neutral DA D sagree

a NO Items A N DA
1 There s no harm n convert ng nee f  elds for commerc al 

purposes
2 Considering the environmental hazards caused by chem cal 

nputs organ c farm ng has to be adopted
3 We need to be concerned only about y eld and prof tab 1 ty 

and not environmental sustamab 1 ty
4 Any cult vat on strategy can be adopted d s egard ng ts 

mpact on the env onment to ncrease productiv ty
5 One has to stnctly follow Integrated Nutnent Management in 

nee f  elds so as to reduce so 1 and water pollut on caused by 
chem cal inputs

6 Increas ng the dose of fert 1 zers is necessary for better crop 
stand though t s harmful to the environment

7 Intens ve cult vat on along w th norgamc nputs s a better 
opt on even though depletes the so 1 nutnent status

8 To prevent flooding and water loggmg conservation of nee 
f  elds has to be stnctly enforced

9 There is no need to conserve nee fields just for the sake of 
restoring ground wa er table level

10 Use of chem cal inputs should be minimum as hey are 
h ghly tox c to f  sh and other organisms m water bod es

11 The harmful effects of chem cals n water bod es are not 
worth cons denng akmg nto account the h gher yield

12 The s tuat on s so emergent that we have to conserve the 
ex stmg nee f  elds so as o ma nta n stab 1 ty o f the 
ecosystem

13 Cult vatmg High Y eld ng Vanet es exclus vely to get better 
yield s more mportant and relevant than ma nta mng genetic 
d vers ty

14 Efforts at commumty level are very mportant in restoring the 
lost b o divers ty

15 Use of excess ve chem cal pest c des m nee fields has to be 
avoided as it leads to pest resurgence later on demandmg 
higher dose o f chemical pest cides

16 Safety measures has to be stnctly followed wh le applying 
plant protect on chem cals to avo d environmental pollution
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3 Environmental awareness

Read each statement carefully and state your awareness level by puttmg a tick mark ('O m the 

appropriate column

SI No Statements Aware Not
Aware

1 Application of chem cal inputs impairs soil health
2 Lack of vegetat ve cover deforestat on etc lead to loss of soil 

through wind and water erosion
3 Ground water ava lability has reduced due to excessive 

withdrawal and absence of mechanisms to recharge it
4 Deforestation is one of the major causes for the uncertainty n the 

seasonal rainfall pattern
5 Development of resistance m pests and diseases is due to repeated 

and excess appl cation of same chemicals over a period of t me
ucr e of particular pest and d sease are more due o 

monocroppmg
7 Appl cators suffer from health hazards due to improper handling 

of chemical inputs
8 Cultivated areas are gradually getting converted for res dential and 

commercial a purpose wh ch is adversely affect ng mankind
9 Deforestation and environmental pollut on are the mam reasons 

for the gradual mcrease in atmospheric temperature
10 Overuse of chem cals and improper sewage treatment has polluted 

our water bodies making it unfit for drinking
11 Poaching of birds and ammals for various reasons has resulted in 

the extmction of many invaluable organisms
12 Crop rotation is an effective pract ce in ma nta ning so 1 nutrient 

balance
13 Use of bio-pestic des in the place of chem cals helps n conserving 

soil benef cial organisms
14 The ozone layer that protects living organisms is be ng destroyed 

by various human activities
15 Using cloth bags instead of plastic bags is eco-friendly as the 

former is biodegradable

4 Cost of cultivation 
Cost of inputs 
Nursery

Inputs No of times 
applied

Quantity for each 
time

Cost

Manures
Cowdung
Poultry manure
Biogas slurry
Others specify

Fert lizers
Nitrogenous fertilizers
Phosphatic fertilizers
Potassic fertilizers
Others specify
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Seed |
Plant protection

Insect c des
Fungic des/Bactencides
Biopest cides
B ocontrol agents
Others spec fy

Mam land
Inputs No of times 

appled
Quant ty for each t me Cost

Manures
Cowdung/FYM
Poultry manure
Biogas slurry
Green leaf manure
Green manure
Other: spec fy

Biofertil zers
Azolla
Others specify

Fertilizers
Nitrogenous fertilizers
Phosphatic fertil zers
Potass c fertilizers
Others specify
Seed

Plant protection
Insecticides

Fungicides/Bactencides

Biopest cides

Biocontrol agents

Traps(Light/Pheromone)

Wage Rate/hirmg charges

Items Cost
Tractor
Power tiller
Bullocks
Hired labour(male)
Land preparat on
Other vorks
Hired labour(female)
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Transplanting
Harvest ng
Female labour
Male labour
Harvester/Tliresher

Labour use pattern

Part culars I crop
Nursery preparation Hired men

women
Family men

women
Land preparation Bullock

Meehan cal
Hired men

women
Family men

women
Transplanting Hired men

women
Family men

women
Plant protect on & fert lizer 
application

Hired men
women

Family men
women

Harvest ng Hired men
women

Family men
women

Transportat on (inputs) Hired men
women

Fam ly men
women

Market ng Hired men
women

Family men
women

Transportation cost

Items Cost
Seed
Manures
Cowdung/FYM/compost
Poultry manure
Biogas slurry
Green leaf manure
Others
Biofertilizers
Fertilizers
Plant protection practices
Chemicals
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Botamcals
B o control agents
Traps
Gram
Straw
Receipts

Area Quantity Price Total Value
Paddy Straw Paddy Straw

Disposal of produce

Quantity given 
as wage

Quantity for 
family 

consumption

Quantity used for 
seed purpose

Quantity
sold

Rate Value

Marketing cost

Mode of 
transportation

Cost of 
transportation

Loading and 
unloading

Total

Cost of cultivation

Particulars No of times applied Quantity applied Cost
Plantmg materials
Manures
Cowdung/FYM
Poul ry manure
B ogas slurry
Green leaf manure
Green manure
Others
Proppmg
Rope wire
Fert lizers
N trogenous fert lizers
Phosphat c fert 1 zers
Potass c fert 1 zers
Others
Plant protect on
Insecticides
1
2
Fung c des/Bactenc des
I
2
Biopesticides
B o control agents
Traps
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Labour cost

Particulars
Crop I

Male Female
HL I FL HL | FL

Land preparation
a Plough ng
b Levelling
c Diggng
d Bunding
1 Outer bunds
1 Inner bunds
in Channel
Manures and fertilizers
a Cowdung/FYM
b Poultry manure
c Biogas slurry
d Green leaf manure
e Green manure
f  Others
Fertilizers
1st topdressing
2nd topdress ng
3rd topdressing
Sowing
Imgat on
Drainage
Weeding
l Manual
li Weedicide
Plant protection
a Insecticides
b Fung cides/Bactencides
c B opesticides
d Biocontrol agents
e Traps
f  Others
Propping
Lime application
Harvesting
Transportation

Wage rate Men
Women
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5 C onstraints

Some of the major constraints perceived by the stakeholders in planning and implementation o f 
development projects addressing environmental concerns m nee farm ng are given below Rank them 
n the order o f its importance as expenenced by you

SI No C onstraints | Ranking
Planning Stage

1 Lack o f  co ordination among the members o f padashekarasamith
2 Lack o f proper planning by the padashekarasamithis on the techniques to be 

adopted m eco friendly nee farming
3 Inadequate number o f meet ngs
4 Low attendance o f members in the meetmgs o f padashekarasamithi
5 Lack o f  interest o f members in padashekarasam thi activit es
6 PadasJ ekarasamithi is looked upon as a supplier o f inputs given by Knshi 

Bhavan
7 Lack o f  consensus among the members on the technologies to be adopted
8 Longer d stance to the venue o f meetmgs
9 'Inconvenient tim ng o f  meetings
10 Personal conflicts among the members
11 Polit cal nterventions lead ng to confl cts
12 Lack o f effective leadership n coordinating the meetmgs and planning the 

activities
13 Lack o f  proper documentat on o f the decisions taken n the meetings
14 Lack o f extension support / technical guidance
15 Lack o f  financ al support
16 Lack o f  women partic pat on in padashekarasamitf i activities
17 Inadequate role o f women n decision making

Im plem entation stage
1 Labour unavailabil ty
2 Lack o f  availab lity o f eco fnendly inputs on time
3 Lack o f  availabil ty o f  adequate quantity o f eco friendly inputs
4 Lack o f availab 1 ty o f adequate fund on time
4 H gher transportation cost
5 D iff culty m handl ng and application o f  eco friendly inputs
6 Difficulty m storage o f bulky eco friendly nputs
7 Low storage life o f eco friendly inputs
8 Lack o f  good quality certified organic inputs in the market
9 Lack o f knowledge on eco friendly techniques
10 Problems in marketing o f organ c nee due to difficulty m gettmg it certified
11 Higher cost o f eco friendly inputs
12 Low yield compared to inorganic farming m the first few years o f practicing 

organic farm ng
13 Results are not visible immediately as in the case o f inorganic inputs
14 Unfavourable stance towards eco-friendly cultivation
15 Lack o f  proper extension strategies in supporting eco friendly cultivat on m 

nee
16 Unavailabil ty o f all the members dunng major agncultural operations m nee 

which results in lack o f synchronization o f operations m the field
17 Lack o f  mvolvement o f  some members dunng the implementation stage
18 Lack o f  leadership m  effective management o f the group



Appendix -  X

KERALA AGRICULTURAL UNIVERSITY 
DEPARTMENT OF AGRICULTURAL EXTENSION 

COLLEGE OF AGRICULTURE

Environmental concerns m the development projects on rice farming under 
decentralized planning

IN T E R V IE W  S C H E D U L E  A G R IC U L T U R A L  LA B O U R E R S 
P A R T -I

R esp No L
1 N am e
2 A ddress
3 Age Years
4 E d u ca tio n a l s ta tu s

SI No Category Educat onal s atus
1 111 terate
2 Prim ary school
3 M  ddle school
4 H gh school
5 H gher secondary school
6 Graduat on
7 Post graduat on & above

5 O ccupationa l s ta tu s  a) Farm ng as sole occupat on
b) Farm  ng +  Agricultural labour
c) Farm  ng + Bus ness
d) Farm ng + Serv ce

6 E xperience  in  eco friend ly  ric e  cu ltiva tion  Years

7 P a rtic ip a tio n  in  tram in g p ro g g ram m es  on eco friend ly  cu ltivation

H ave you at ended any tra n ng program m e on eco friendly cult vat on1? I f  yes state the deta Is o f  
tram  ngs attended

SI No N am e o f the  tra in in g  p ro g ram m e Place o f tra in in g D u ra tio n  o f 
tra in in g
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8 Participation in activities related to environmental conservation

What is the extent of your involvement in environmental cause both mividually or as a part of any 
orgamzat on9

SI No Participation aspects Level of involvement
Very
high

High Medium Low Very
Low

1 Tune spent

2 Participation nactivites
3 Assumed leadership status
4 Mobil z ng people

9 Attitude towards group management in rice farming

State your att tude towards group management n nee farming by g ving a tick mark (S) m the 
appropnate column
SA Strongly Agree A Agree UD Un decided DA D sagree
SDA Strongly D sagree

SI
No

Statements SA A UD DA SDA

1 Group management leads to sociab lity 
improvement

2 Group management can not solve the problems of 
others than field level problems of farmers

3 Group management makes eco friendly 
technologies applicable

4 Group management is not effective when compared 
to other extension approaches

5 Group management leads to reduction m cost of 
cult vation

6 Group management promotes more nteract on with 
scientists

7 Group management leads to su table leadersh p 
development

8 Input supply will be easy and economical
9 Group management promotes more mvolvement of 

fam ly labour
10 Group management helps in identifying suitable 

eco friendly tecnnology
11 Due to group management increase n net income is 

assured
12 Due to group management scientific farming s 

facilitated
13 Time devoted for work is less in this approach
14 Group management promotes national integrat on
15 It brings more orgamzat ons and institutions 

together
16 Group management helps to attam more benefits 

individually
17 Group management leads to mismanagement of 

labour
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18 Group management does make unviable farm viable
19 Less chances for idling m group management
20 Group management is not su ted to our condition

10 Extent of influence exerted by various agencies m developing environmental concerns

Ind cate the extent of involvement of various g ven agencies m developmg environmental concerns 
by putt ng a tick mark (^ )  in the appropriate column

SI
No

Agencies Level of influence

Very
positive

Positive Neutral Negative Very
negative

1 Teachers
2 NGOs dealmg with 

environmental act vities
3 Literature
4 Peer group colleagues
5 First hand experience o i 

environmental aspects
6 Nature clubs
7 Mass media
8 Any other specify

11 Preference of manures and fertilizers

Give your preference of nutnent management from exclusively organic to exclus vely inorgamc on 
ten different production aspects of nee by putt ng a tick mark (^ )  m the appropnate column

SI
No

Production
aspects

Preference of nutrient management practices

Exclusive
iy

Organic

Primarily
Orgamc

Integrated
Nutrient

Management

Primarily
Inorgamc

Exclusively
Inorgamc

1 Profitab lity
2 Yield
3 Cost of 

application
4 Has ness m 

handling
5 Market demand
6 Market pnee
7 Perceived quality 

of produce
S Soil health
9 Human health
10 Labour cost
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12 Preference of insect pests control methods

Give your preference of insect pests control methods from exclusively orgamc to exclus vely 
inorganic on ten d fferent product on aspects of rice by putting a tick mark (S) in the appropnate 
column

SI
No Production

aspects

Preference of insect pests control methods
Exclusively

Organic
Primarily
Orgamc

Integrated Pest 
Management

Primarily
Inorganic

Exclusively
Inorganic

1 Profitability
2 Yield
3 Cost of 

application
4 Easmess m 

handling
5 Market demand
6 Market pnee

Eerceived qual ty 
of produce

8 Soil health
9 Human health
10 Labour cost

13 Preference of disease control methods

Give your preference of d sease control methods from exclusively orgamc to exclus vely inorganic on 
ten different production aspects of nee by putting a t ck mark (^ ) m the appropnate column

SI
No

Production
aspects

Preference of disease control methods

Exclusively
Orgamc

Primarily
Orgamc

Integrated
Nutnent

Management

Primarily
Inorganic

Exclusively
Inorganic

1 Profitabil ty

2 Yield
3 Cost of 

application
4 Easmess in 

handling

5 Market demand

6 Market pnee

7 Perceived qual ty 
of produce

8 Soil health
9 Human health
10 Labour cost
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14 Preference of weed control methods

Give your preference of weed control methods from exclusively organ c to exclusively inorganic on 
ten different production aspects of nee by putting a tick mark (S) m the appropnate column

SI
No

Production
aspects

Preference of weed control methods

Exclusively
Organic

Primarily
Organic

Integrated
Nutrient

Management

Primarily
Inorganic

Exclusively
Inorganic

1 Proftability

2 Yield

3 Cost of 
application

4 Easiness m 
handl ng

5 Market demand

6 Market pnee

7 Perceived quality 
of produce

8 Soil health

9 Human health

10 Labour cost

15 Perception on the importance of mitigating environmental degradation

Please ind cate your response in the appropnate alternative by putting a t ck mark (S) 
SA Strongly Agree A Agree UD Undecided DA D sagree
SDA Strongly Disagree

SI No Statements SA A UD DA SDA

1 Indiscriminate use of pest cide lead to toxic 
residual effects m soil and water

2 Pressing demand on natural resources will result 
in ecological problems

3 Lack of awareness about environment leads to 
ecological degradaUon

4 Environmental degradation can be effectively 
controlled by shifting to organic farming 
practices

5 Government policies help for ecological 
development
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Ind cate your orientation towards md genous wisdom by putt ng a t ck mark ('O in the appropnate 
column given
SA Strongly Agree A Agree UD Un decided DA Disagree
SDA Strongly D sagree

16 Indigenous wisdom orientation

SI No Items SA A UD DA SD
A

1 Development act v ties to be participative should 
cons der the mdigenous wisdom of the local 
people

2 Compared to many modem technologies that 
harms the environment mdigenous pract ces are 
mostly sustainable

3 Indigenous knowledge ought to be eradicated as 
soon as possible through educat on and 
modem zat on process

4 Indigenous wisdom is a resource that 1 people 
can use to further their own development

5 Ind genous wisdom has to be preserved insitu as 
they are foundat on to strengthen the existing 
knowledge

6 We have to recognize indigenous wisdom as an 
important national resource

7 Ind genous wisdom has no scientific bas s and 
hence need not be preserved

8 Ind genous practices are better as they require less 
external inputs

9 Indigenous wisdom can be utilized more 
effect vely for grassroots participatory 
development process

10 Indigenous wisdom documentat on and 
comp lation ought to be a research priority of 
highest order

11 Newer technologies has to be developed 
considering the md genous pract ces of the locality

12 Modem technologies should jud ciously make use 
of md genous knowledge base for des gning and 
develop ng effect ve technologies

13 Indigenous wisdom is very important as they are 
cumulative representing generations of 
experiences

14 Indigenous knowledge systems are highly reliable 
as they are the result o f careful observation and 
trial and error experiments

15 Indigenous wisdom ought to be conserved as it 
integrates culture and religion

16 Umque and promising md genous technologies 
have to be patented by the community that has 
generated it

17 Younger generation has to be made aware about 
the value of indigenous wisdom
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The following inventory consists of 15 statements that represent your own dommant thoughts 
tendencies you experience from t me to t me whether at work place n the field or at home Read 
each statement carefully and judge whether the statement is in agreement with your tendency The 
response vary from strongly agree to strongly d sagree with numbers represent ng each response 
Tick mark your response agamst each statement

17 Sense of empowerment

SI
No

Statements Strongly
Agree

(1)

Agree

(2)

Neither 
agree nor 
disagree 

(3)

Disagree

(4)

Strongly
disagree

(5)
1 I feel much more comfortable 

when I work with clear cut 
instructions ewhen things are 
made clear to me

2 I enjoy domg something new 
where results are not always 
known and where there ma\ u 
some poss b lity of failure of 
monetary loss or some such 
either unfavourable result

3 I have a habit of th nking over 
my various tasks examine the 
various possibilities and the r 
likely consequences Such a 
habit helps me to improve my 
performance

4 Whenever I undertake any 
activity may be in some project 
or m the office or n farming or 
n the field I generally think I 

am go ng to do well and achieve 
some good results

5 It s so difficult for me to work 
on my own Generally I wa t for 
some senior/influential persons 
to decide what and how I should 
do

6 I like to do things in somewhat 
different ways and experiment 
with new deas and methods

7 I tend to work hard even when I 
may be tired when some extra 
payment / compensation is 
assured

8 I like to do things in the same 
way as my elders and seniors 
have been domg

9 I generally tend to think, what 
can I do9 After all I am only a 
sub ordmate/farmer

10 I try to please the boss/ or 
supenors/or the elders and make 
them happy by working hard on 
the g ven task
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11 I have a habit of postponing 
problems th nking that such 
problems would be solved 
automat cally as the t me passes

12 In my vanous tasks whether m 
the off ce or in the field 11 ke to 
see that my work is going good 
instead of just finishing the task 
anyhow

13 I tend to th nk I am 
unproductive and not an able 
worker because I am lazy and 
good for nothing

14 I am generally mterested n 
completmg the job as quickly as 
possible rather than spending 
time n trying for good quality 
and performance
Routine vork does not generally 
interest me I 1 ke such jobs 
where I can use my skills and 
ideas

18 Knowledge test on eco fnendly practices m nee cultivation

Below are given some quest ons on your knowledge about the eco-friendly practices n nee 
cultivation Please give appropnate answers

SI No Questions Correct Incorrect
1 What should be done to the crop residue after harvest?
2 What is the mm mum time gap after incorporating orgamc manure 

and before transplanting nee seedlings?
3 Name a crop when grown m nee fields adds to the so 1 fertility?
4 Mention any one natural enemy of msect pests commonly seen in 

nee fields
5 What is the use of summer ploughing in nee fields?
6 Why do we expose the nee field to sun after deep ploughing?
7 Why do we plaster and tnm the bunds in the nee f  elds?
8 Ment on any one trap used to control msect pests of nee
9 What are Tncho cards?
10 Which is the msect pest agamst which kerosemsed roping and 

field drainage is an effective practice?
11 Name one insect pest that can be controlled by proper water 

management?
12 Name a botanical pest c de effectively used m nee?
13 What is the benefit of synchronized sowing in nee?
14 What is the major benefit of practicing SRI?
15 How does pheromone trap control insect pests (stem borers)?
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19 Participation in decision making with farmers
To what extent do you participate in decis on making with farmers on various agricultural operat ons 
m nee? Put a tick mark (*0 in the appropnate column_______ ________ _______ ________ ______
SI

No
Statements Most

Often
Often Someti

mes
Never

1 Farmers consult labourers regard ng start ng of 
agricultural operat ons in the season

2 Farmers discuss with labourers about the number of 
persons to be engaged for each operation

3 Farmers d scuss about the vanety to be cultivated 
with labourers

4 Fanners consult labourers about the vanous organic 
mputs to be appl ed quant ty to be appl ed and 
sources from which it has to be procured and 
transportation

5 Farmers consult labourers regarding the integrated 
plant protection measures to be adopted

6 Farmers discuss about the t me of harvest with 
labourers

7 Farmers consult labourers about where the produce to 
be sold how t should be sold and at what pnee it 
should be sold

8 Labourers help farmers by giving the r  opinion on 
eco-fhendly cultivat on practices m nee

9 Farmers give due weightage to the opinion of 
labourers

10 Farmers do not 1 ke to seek the op mon of labourers 
on eco friendly nee cultivation

11 Farmers use to find faults with the opinion of 
labourers

12 Farmers do the eco fhendly practices in nee 
according to the opm on of labourers

20 Political orientation
Please state agreement or disagreement to each of the statements below
SI
No

Items Agree Disagree

1 Recognizing power relations existmg in the society is very mportant in 
resolving the problems of the society

2 Democracy is the best polit cal pnnc pie and philosophy for ideal 
governance

3 Individual approach will not help in solving problems
4 Organ zing people for asserting their genume and fundamental nghts is an 

important pre requis te for a democratic society
5 Political parties are inevitable and indispensable for a vibrant democratic 

society functioning in accordance with constitut on
6 Sustainable progress and welfare of people can be achieved only through 

organized pol tical and soc al interventions
7 Apol tical approach to social issues actually preserve the existmg power 

relations and prevent distributive justice social transformation and 
progress

8 Political parties and other social organizations play no role m social 
development and therefore it is a curse to the society

9 Pnnc pie like freedom equal ty and fraternity should be the guiding 
cardinal principles of a strong civil society

10 Distnbutive justice makes a social system humane and modem
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Do you have any political affiliation? Yes/No

21 Political affiliation

If yes give your stance with respect to the political ideolog es in the present democrat c system

Categories Right
conservative

Liberal
Democratic

Liberal
Left

Left Radical
Left

Non
Political

Response

PART II

1 Environmental concerns in rice cultivation

Please mdicate your response for the statements given below by putt ng a t ck mark (*0 m the 
appropnate column

A Agree N Neutral DA Disagree

SI
No

Items A N DA

1 There is no harm m converting nee f  elds for commerc al 
purposes

2 Cons denng the environmental hazards caused by chemical 
mputs orgamc farming has to be adopted

3 We need to be concerned only about yield and profitab lity and 
not environmental susta nabil ty

4 Any cultivation strategy can be adopted d sregarding its impact 
on the environment to increase productivity

5 One has to stnctly follow Integrated Nutnent Management in 
nee fields so as to reduce so 1 and water pollut on caused by 
chemical mputs

6 Increasing the dose of fertilizers is necessary for better crop 
stand though it is harmful to the environment

7 Intensive cultivation along with norgamc inputs s a better 
option even though it depletes the soil nutnent status

8 To prevent flooding and water logging conservation of nee 
fields has to be stnctly enforced

9 There is no need to conserve nee f  elds just for the sake of 
restoring ground water table level

10 Use of chemical mputs should be minimum as they are h ghly 
toxic to fish and other organisms m water bodies

11 The harmful effects of chemicals m water bod es are not worth 
considering taking into account the higher yield

12 The situation s so emergent that we have to conserve the 
existmg nee fields so as to maintain stability of the ecosystem

13 Cultivating High Yielding Vaneties exclusively to get better 
yield is more important and relevant than maintaining genetic 
diversity

14 Efforts at community level are very important m restoring the 
lost b odiversity

15 Use of excessive chemical pesticides in nee fields has to be 
avoided as it leads to pest resurgence later on demanding higher 
dose of chemical pesticides

16 Safety measures has to be stnctly followed while applying plant 
protection chemicals to avoid environmental pollution
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2 Environmental awareness

Read each statement carefully and state your awareness level by putt ng a tick mark (*0 m the 
appropnate column

SI
No

Statements Aware Not
Aware

1 Appl cation of chemical mputs impairs soil health
2 Lack of vegetative cover deforestation etc lead to loss of so 1 

through wind and water eros on
3 Ground water availability has reduced due to excessive withdrawal 

and absence of mechanisms to recharge it
4 Deforestation is one of the major causes for the uncertainty n the 

seasonal rainfall pattern
5 Development of res stance in pests and diseases is due to repeated 

and excess applicat on of same chemicals over a period of t me
6 Incidence of particular pest and d sease are more due to 

monocropping
7 Appl cators suffer from hea razaras a u  irproper nanaimg ol 

chemical nputs
8 Cultivated areas are gradually getting converted for resident al and 

commerc al purposes which is adversely affect ng mankind
9 Deforestation and environmental pollution are the mam reasons for 

the gradual increase m atmospheric temperature
10 Ovemse of chem cals and improper sewage treatment has polluted 

our water bodies making it unfit for dnnkmg
11 Poaching of birds and animals for various reasons has resulted m 

the extmct on of many invaluable organisms
12 Crop rotation is an effective practice m maintaining soil nutnent 

balance
13 Use of bio pest cides m the place of chemicals helps m conserving 

soil beneficial organisms
14 The ozone layer that protects living organisms is bemg destroyed 

by vanous human activit es
15 Us ng cloth bags instead of plast c bags is eco friendly as the 

former is bio degradable

3 Constraints

Some of the major constraints perceived by the stakeholders in planning and implementat on of 
development projects address ng environmental concerns m nee farming are given below Rank them 
m the order of its importance as expenenced by you

SI No I Constramts I Ranking
Planning Stage

1 Lack of co-ordinat on among the members of padashekarasamithi
2 Lack of proper planning by the padashekarasamithis on the techn ques to be 

adopted m eco friendly nee farming
3 Inadequate number of meetings
4 Low attendance of members in the meetings of padashekarasam thi
5 Lack of nterest of members in padashekarasamithi activit es
6 Padashekarasamithi is looked upon as a supplier of mputs given by Knshi 

Bhavan
7 Lack of consensus among the members on the technolog es to be adopted
8 Longer distance to the venue of meetmgs
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9 Inconvenient tim ng of meetmgs
10 Personal conflicts among the members
11 Political mtervent ons leading to conflicts
12 Lack of effect ve leadership n coordinating the meetmgs and planning the 

act vities
13 Lack of proper documentat on of the decisions taken in the meet ngs
14 Lack of extens on support technical gu dance
15 Lack of financial support
16 Lack of women part cipation n padashekarasamithi activities
17 Inadequate role of women in dec sion making

Implementation stage
1 Labour unava lab 1 ty
2 Lack of availab 1 ty of eco fnendly mputs on time
3 Lack of availab 1 ty of adequate quantity of eco friendly mputs
4 Lack of availabil ty of adequate fund on t me
4 Higher transportation cost
5 Difficulty in handl ng and appl cation of eco friendly mputs
6 Difficulty m storage of bulky eco friendly mputs
7 Low storage life of eco friendly nputs
8 Lack of good qual ty certified orgamc nputs n the market
9 Lack of knowledge on eco friendly techniques
10 Problems in market ng of orgamc nee due to d ffculty m gettmg it certified
11 H gher cost of eco friendly inputs
12 Low yield compared to inorganic farm ng in the f  rst few years of practicing 

orgamc farming
13 Results are not vis ble mmediately as in the case of inorganic mputs
14 Unfavourable stance towards eco-friendly cultivation
15 Lack of proper extension strateg es in supporting eco friendly cultivation in 

nee
16 Unava lab lity of all the members dunng major agncultural operations in nee 

which results in lack of synchromzat on of operations m the field
17 Lack of mvolvement of some members dunng the implementation stage
18 Lack of leadersh p in effect ve management of the group
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KERALA AGRICULTURAL UNIVERSITY 
DEPARTM ENT OF AGRICULTURAL EXTENSION 

CO LLEGE O F AGRICULTURE

Environmental concerns m the development projects on rice farming under 
decentralized planning

IN T E R V IE W  S C H E D U L E  E X T E N S IO N  P E R S O N N E L  

P A R T  I
R esp  No E

1 N am e

2 A d d ress

3 A ge Y ears

4 E x p erien ce  m  d ea lin g  w ith  eco -friend ly  ric e  cu ltiva tion  Y ears

5 P a r tic ip a tio n  in  tra in in g  p ro g ram m es  on  eco frien d ly  cu ltiv a tio n

H ave you attended any tra m ng p ogram m e on eco friendly cul vat on? I f  yes state the deta Is o f 
tram  ngs attended

Appendix XI

SI N o N am e o f  the training program m e Place o f  training D urat on o f  
tra mng

6 P a r tic ip a tio n  in  activ ities  re la te d  to  en v iro n m en ta l co n se rv a tio n

W hat s the extent o f  your involvem ent n  env ronm ental cause both nd v  dually  o r as a part o f  any 
organ zat on?

SI N o Part c pa t on aspects Level o f  nvolvem ent
V ery
high

H g h M ed um Low V ery
Low

1 Tim e spent

2 Part c pation  m  act v t es
3 A ssum ed leadership status
4 M ob lizrng people



7 Attitude towards group management in rice farming

State your attitude towards group management in nee farming by g ving a tick mark (*0 in the 
appropnate column
SA Strongly Agree A Agree UD Undecided DA Disagree
SDA Strongly D sagree

SI
No

Statements SA A UD DA SDA

1 Group management leads to sociability 
improvement

2 Group management can not solve the problems of 
others than f  eld level problems of farmers

3 Group management makes eco-fhendly 
technologies appl cable

4 Group management is not effective when compared 
to other extension approaches

D Group management leads to reduction in cost oi 
cultivat on

6 Group management promotes more interact on with 
scientists

7 Group management leads to suitable leadersh p 
development

8 Input supply will be easy and economical
9 Group management promotes more involvement of 

family labour
10 Group management helps m dentifymg suitable 

eco-friendly technology
11 Due to group management ncrease m net income is 

assured
12 Due to group management sc entific farm ng is 

facilitated
13 Time devoted for work s less m th s approach
14 Group management promotes national integration
15 It brings more organizations and institut ons 

together
16 Group management helps to attain more benefits 

individually
17 Group management leads to m smanagement of 

labour
18 Group management does make unviable farm v able
19 Less chances for idling m group management
20 Group management is not suited to our condition
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8 Extent of influence exerted by various agencies in developing environmental concerns

Indicate the extent of involvement of vanous given agencies in developing environmental concerns 
by putting a t ck mark (S )  m the appropnate column

SI
No

Agencies Level of influence

Very
positive

Positive Neutral Negative Very
negative

1 Teachers
2 NGOs dealmg with 

environmental act vities
3 Literature
4 Peer group colleagues
5 First hand expenence on 

environmental aspects
6 Nature clubs
7 Mass media
8 Any other spec fy

9 Preference of manures and fertilizers

G ve your preference of nutnent management from exclusively organ c to exclusively norgamc on 
ten different production aspects of nee by putting a tick mark (^ )  m the appropnate column

SI
No

Production
aspects

Preference of nutrient management practices

Exclusively
Organic

Primarily
Orgamc

Integrated
Nutrient

Management

Primarily
Inorganic

Exclusively
Inorganic

1 Profitability

2 Yield

3 Cost of 
application

4 Easmess in 
handling

5 Market demand

6 Market pnee

7 Perce ved quality 
of produce

8 So 1 health

9 Human health
10 Labour cost



10 Preference of insect pests control methods

Give your preference of insect pests control methods from exclusively organ c to exclus vely 
inorgan c on ten different production aspects of nee by putt ng a tick mark (*0 in the appropnate 
column

SI
No

Production
aspects

Preference of insect pests control methods
Exclusively

Organic
Primarily
Organic

Integrated Pest 
Management

Primarily
Inorganic

Exclusively
Inorgamc

1 Proftability
2 Yield
3 Cost of 

application
4 Easmess in 

handling
5 Market demand
6 Market pnee
n ce ed 

qual ty of 
produce

8 Soil health
9 Human health
10 Labour cost

11 Preference of disease control methods

Give your preference of d sease control methods from exclusively organic to exclusively morgan c on 
ten different product on aspects of nee by putting a t ck mark (^) m the appropnate column

SI
No

Production
aspects

Preference of disease control methods
Exclusively

Organic
Primarily
Organic

Integrated
Nutrient

Management

Primarily
Inorganic

Exclusively
Inorganic

1 Profitability
2 Yield
3 Cost of 

applicat on
4 Eas ness m 

handl ng
5 Market demand
6 Market pnee
7 Perce ved quality 

of produce
8 Soil health
9 Human health
10 Labour cost
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12 Preference of weed control methods

G ve your preference of weed control methods from exclus vely organ c o exclus vely norgan c on 
ten d fferent product on aspects of nee by puttmg a t ck mark (^ )  in he appropna e column

SI
No

Production
aspects

Preference of weed control methods

Exclusively
Organic

Prim arily
Orgamc

Integrated
Nutrient

Management

Primarily
Inorganic

Exclusively
Inorganic

1 Prof tab 1 ty
2 Y eld
3 Cost of 

appl cat on
4 Easmess n 

handlmg
5 Market demand
6 Market pnee
7 Perce ved 

qual ty of 
produce

8 So 1 health
9 Human health
10 Labour cost

13 Perception on the importance of mitigating environmental degradation

Please md cate your response in the appropna e altemat ve by putt ng a t ck mark (S)  
SA Strongly Agree A Agree UD Un decided DA D sagree
SDA Strongly D sagree

SI No Statements SA A UD DA SDA
1 Ind scnm nate use o f pest c de lead to tox c 

res dual effects n so 1 and water
2 Pressmg demand on natural resources will result 

n ecolog cal problems
3 Lack of awareness about environment leads to 

ecolog cal degradat on
4 Env ronmental degradat on can be effectively 

controlled by shift ng to organ c farm ng 
pract ces

5 Government pol c es help for ecolog cal 
development
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Ind cate your onentat on towards indigenous wisdom by putting a t ck mark (*0 in the appropnate 
column given
SA Strongly Agree A Agree UD Un decided DA D sagree
SDA Strongly Disagree

14 Indigenous wisdom orientation

SI
No

Items SA A UD DA SD
A

1 Development act vities to be part c pative should 
consider the indigenous wisdom of the local people

2 Compared to many modem technologies that harms 
the environment mdigenous pract ces are mostly 
sustainable

3 Indigenous knowledge ought to be erad cated as soon 
as poss ble through education and modernization 
process

4 Indigenous wisdom is a resource that local people can 
use to further their own development

5 Indigenous wisdom has to be preserved msitu as they 
are foundation to strengthen the ex st ng knowledge

6 We have to recognize mdigenous wisdom as an 
important national resource

7 Indigenous wisdom has no sc entific bas s and hence 
need not be preserved

8 Indigenous practices are better as they require less 
external mputs

9 Ind genous wisdom can be util zed more effect vely 
for grassroots part c patory development process

10 Ind genous w sdom documentation and compilat on 
ought to be a research priority of highest order

11 Newer technologies has to be developed cons denng 
the md genous pract ces of the locality

12 Modem technologies should judiciously make use of 
indigenous knowledge base for des gning and 
develop ng effect ve technologies

13 Ind genous wisdom is very mportant as they are 
cumulat ve representing generations of experiences

14 Indigenous knowledge systems are highly reliable as 
they are the result of careful observation and trial and 
error experiments

15 Indigenous wisdom ought to be conserved as it 
integrates culture and religion

16 Unique and prom sing mdigenous technologies have 
to be patented by the community that has generated t

17 Younger generation has to be made aware about the 
value of mdigenous wisdom
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The follow ng inventory consists of 15 statements that represent your own dominant thoughts/ 
tendencies you experience from t me to t me whether at work place m the field or at home Read 
each statement carefully and judge whether the statement is m agreement with your tendency The 
response vary from strongly agree to strongly disagree with numbers representing each response 
Tick mark (^ ) your response against each statements

15 Sense of empowerment

SI
No

Statements Strongly
Agree

(1)

Agree

(2)

Neither 
agree nor 
disagree 

(3)

Disagree

(4)

Strongly
disagree

(5)
1 I feel much more comfortable 

when I work with clear-cut 
instructions le when things are 
made clear to me

2 I enjoy doing something new 
where results are not always 
known and where there may be 
some poss b 1 ty of failure of 
monetary loss or some such 
either unfavourable result

3 I have a hab t of thinking over 
my vanous tasks exam ne the 
vanous possbihties and their 
likely consequences Such a 
habit helps me to improve my 
performance

4 Whenever I undertake any 
act vity may be m some project 
or in the office or m farming or 
m the field I generally think I 
am going to do well and 
ach eve some good results

5 It is so difficult for me to vork 
on my own Generally I wa t 
for some sen or/influential 
persons to decide what and how 
I should do

6 I like to do things m somewhat 
different ways and expenment 
with new ideas and methods

7 I tend to work hard even when 
I may be tired when some extra 
payment / compensation is 
assured

8 I like to do things m the same 
way as my elders and seniors 
have been doing

9 I generally tend to think, what 
can I do? After all I am only a 
subordinate/farmer

10 I try to please the boss/ or 
supenors/or the elders and 
make them happy by working 
hard on the given task



61

11 I have a habit of postponing 
problems thinking that such 
problems would be solved 
automatically as the time 
passes

12 In my vanous tasks whether n 
the o ff ce or m the f  eld I like 
to see that my work is going 
good nstead of just f  mshmg 
the task anyhow

13 I tend to th nk I am 
unproductive and not an able 
worker because I am lazy and 
good for nothing

14 I am generally nterested m 
completing the job as quickly 
as possible rather than spending 
time n trying for good qual ty 
_d p ^  nuance

15 Routine work does not 
generally interest me I like 
such jobs where I can use my 
skills and ideas

16 Decision making ability with regard to eco-friendly rice cultivation
To what extent you are subject to the following with respect to decision making ab lity Please 
mdicate your response by putting t ck mark OO in the appropnate column 
NC Not Cons dered CCO Considered after consultat on with others
DTI Decision Taken Independently

SI
No

Statements DI CCO NC

1 To attend training regarding eco friendly nee cultivation
2 To experiment eco fnendly practices in farmers fields
3 To meet people s representatives before implement ng 

programmes/schemes on eco-fnendly nee cult vat on
4 To make farmers adopt eco fnendly technolog es n nee 

cult vation
5 To give tra nings to padashekarasam thi members on eco- 

fhendly technologies in nee cultivat on

17 Leadership
Please state your response by puttmg a tick mark (*0 in the appropnate column

SI
No

Statements Always Sometimes Never

1 Do you lead group meetmgs and discussions with 
farmers

2 Are you available to group members at anytime to 
extend necessary help to them

3 Do you gu de and influence the group members m taking 
decisions

4 Do you feel that the group members are convinced by 
you

5 Do you think that you can change the att tude of the 
group members



62

18 Communication effectiveness

Please state your response to the statements by putt ng a tick mark(^) n the appropnate column 
SA Strongly Agree A Agree UD Un decided DA D sagree
SDA Strongly Disagree

SI
No

Statements SA A UD DA SDA

I I tend to assume that other people always 
understand what I m talking about

2 I somet mes tend to listen only what I want to hear
3 I choose words that fit the 1 stener s intelligence 

and backgrounds
4 I always take into consideration the response of the 

receiver to ensure effectiveness of communication
5 I ask quest ons to check and ensure that the 

I steners have fully understood what is emg 
communicated

6 I use the simplest possible language to express 
what I mean

7 I let others finish what they are saying before 
jumping m with my views

8 I make a pomt of using people s name while 
talking to them

9 I always empath ze with the listeners
10 I let people know I m listening by looking at them 

and acknowledging what they are saying

19 Development Functioning

The following are statement depicting your perceptions on the funct on ng of our publ c 
system and development programmes Each statement is given against four responses ranging from 
strongly agree to strongly disagree You have to mark (^ )  in the appropnate column against each 

statement

SI
No

Statements Strongly
agree

Agree Disagree Strongly
Disagree

1 There s a tendency among our publ c off cials to 
concentrate more and more powers m the r hands 
rather than to share power with the r  colleagues 
and subord nates

2 Civil servants are very part cular about their 
seniority in their cadre and generally try to get 
posting as per their seniority

3 Many a times public functionaries are really not 
interested in their various development tasks 
They may carry out such activities rather 
reluctantly
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4 It has been observed that publ c officials and 
functionaries of vanous departments many a 
times tend to work at cross purposes

5 Government officials tend to pay much more 
attention to spendmg the allotted budget by the 
end of the given financial year than 
concentrating on obtaining the des red objectives 
and social impact m a given development 
programme

6 Many a times Government officials are mclmed 
to implement development programmes as if 
people do not count and they hardly meet the 
concerned community

7

8

Despite pol cy guidel nes Government officials 
are generally reluctant to promote people s 
participat on in their vanous programmes
Public off cials tend to think and act more in 
terms of number of activities and numencal 
targets than pursu ng the given programme for 
improving the soc al 1 fe of the concerned 
people

9 The civil servants are eager to maintain then- 
separate cadre and generally talk m terms of 
the r  cadre supenonty

10 It is often said that civil servants are reluctant to 
own responsib lity and accept accountabil ty for 
any lapse m function ng of and / or any shortfall 
m development programmes

11 It is widely believed that vanous government 
programmes such as rural development and 
employment generat ng schemes are marked by 
widespread public corruption

12 Our public functionanes tend to work as per 
their own attitudes rather than pursuing the 
stated goals and objectives of a given 
development programme

13 It is often said that c vil servants tend to consider 
then service as better than others and want to 
maintain its distinctiveness

14 Public off cials generally like to work on their 
own m their respective departments rather than 
work for inter departmental collaboration

15 Government funct onanes generally behave and 
work so as to promote dependency of people on 
them

16 Despite promises and pronouncements to this 
effect public functionanes are reluctant to share 
information about vanous deals transactions 
business agreements etc with people
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17 It is sa d that publ c funct onanes involved in 
implementing development programmes conduct 
their various activities in a routine way

18 Desp te government and pol cy pronouncements 
state functionanes generally find t difficult to 
work as public servants

19 It is said that public funct onanes are generally 
mterested more m working with the departments 
like finance revenue and such other mcome- 
eam ng departments rather than in social 
development programmes 1 ke education

20 It is said that people have developed a tendency 
to look at the government as parents who 
provide secunty and protection

21 It is said that public funct onanes such as 
development o ff c als and others have a 
tendency to divert and ut lize publ c projects for 
their personal advantage They may even make 
money from public transactions

20 Participation in decision making with farmers

To what extent do you part cipate m decision making with fanners on various agncultural operations 
in nee?

SI
No

Statements Most
Often

Often Someti
mes

Never

1 Fanners consult extension personnel regarding 
starting of agncultural operations m the season

2 Farmers discuss vith extens on personnel about the 
number of persons to be engaged for each operation

3 Farmers discuss about the vanety to be cultivated 
with extension personnel

4 Farmers consult extens on personnel about vanous 
organ c inputs to be applied quantity to be applied 
and sources from which t has to be procured

5 Farmers consult extension personnel regarding the 
integrated plant protection measures to be adopted

6 Farmers d scuss on the Ume of harvest with 
extension personnel

7 Farmers consult extens on personnel about the 
market ng of their produce

8 Extens on personnel help farmers by giving timely 
advice on eco friendly cultivation practices in nee

9 Fanners give due weightage to the recommendations 
given by extension personnel

10 Farmers do not seek the advice of extension 
personnel on eco-friendly nee cultivation
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11 Farmers use to find faults with the recommendat ons 
of extension personnel

12 Fanners do the eco friendly practices in nee as per 
the advice of extension personnel

PART II 
I Environmental concerns in rice cultivation

Please indicate your response for the statements given below by putt ng a tick mark (S) m the 
appropnate column
A Agree N Neutral DA D sagree

SI No Items A N DA
1 There is no harm m convert ng nee fields for commerc al 

purposes
2 Considenng the environmental hazards caused by chem cal 

inputs organic farming has to be adopted
3 1 c need to be concerned only about yield and pr c  j  hty 

and not environmental susta nability
4 Any cultivation strategy can be adopted dsregardmg ts 

mpact on the environment to increase productivity
5 One has to stnctly follow Integrated Nutnent Management in 

nee fields so as to reduce soil and water pollution caused by 
chemical mputs

6 Increas ng the dose of fertilizers is necessary for better crop 
stand though it is harmful to the env ronment

7 Intensive cultivation along w th inorganic mputs is a better 
option even though it depletes the soil nutnent status

8 To prevent flooding and water logging conservation of nee 
fields has to be stnctly enforced

9 There is no need to conserve nee fields just for the sake of 
restoring ground water table level

10 Use of chemical inputs should be minimum as they are 
highly toxic to fish and other organisms m water bod es

11 The harmful effects of chemicals in water bodies are not 
worth cons derrng taking into account the higher yield

12 The situation is so emergent that we have to conserve the 
existmg nee fields so as to maintain stabil ty of the 
ecosystem

13 Cultavat ng High Yielding Vaneties exclusively to get better 
yield is more important and relevant than maintaining genetic 
diversity

14 Efforts at community level are very important in restoring the 
lost biod versity

15 Use of excessive chemical pestic des in nee fields has to be 
avoided as it leads to pest resurgence later on demand ng 
higher dose of chemical pest cides

16 Safety measures has to be stnctly followed wh le applying 
plant protection chemicals to avoid environmental pollution
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2 Environmental awareness

Read each statement carefully and state your awareness level by putting a tick mark (^) in the 
appropnate column

SI No Statements Aware Not
Aware

1 Appl cation of chemical inputs impairs so I health
2 Lack of vegetative cover deforestation etc lead to loss of so 1 

through wind and water erosion
3 Ground water availability has reduced due to excessive 

withdrawal and absence of mechanisms to recharge t
4 Deforestation is one of the major causes for the uncertainty in the 

seasonal rainfall pattern
5 Development of resistance m pests and d seases is due to repeated 

and excess apphcat on of same chemicals over a period of t me
0 Inc dence of particular pest and disease are more due to 

mono cropping
7 Applicators suffer from health hazards due to improper handl ng 

of chemical mputs
8 Cultivated areas are gradually getting converted for resident al and 

commerc al purposes which is adversely affect ng mankind
9 Deforestat on and environmental pollution are the ma n reasons 

for the gradual increase m atmospheric temperature
10 Overuse of chem cals and improper sewage treatment has polluted 

our water bodies making it unf t for drinking
11 Poaching of birds and animals for vanous reasons has resulted in 

the extmction of many invaluable organisms
12 Crop rotat on is an effective pract ce m ma ntaimng soil nutnent 

balance
13 Use of bio-pest cides m the place of chemicals helps m conserving 

so 1 benef cial organisms
14 The ozone layer that protects living organisms is being destroyed 

by vanous human activities
15 Using cloth bags instead of plastic bags is eco-friendly as the 

former is bio degradable

3 Constraints

Some of the major constraints perceived by the stakeholders m planning and implementation of 
development projects addressing environmental concerns m nee farming are given below Rank them 
in the order of its importance as expenenced by you

SI No Constraints Ranking
Planning Stage

1 Lack of co-ordination among the members of padaskekarasamithi
2 Lack of proper planning by the padashekarasamithis on the techniques to be 

adopted in eco-friendly nee farming
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3 Inadequate number of meet ngs
4 Low attendance of members in the meet ngs of padashekarasamithi

5 Lack of interest of members in padashekarasam thi act vities
6 Padashekarasam th is looked upon as a supplier of mputs g ven by Knshi 

Bhavan
7 Lack of consensus among the members on the technologies to be adopted
8 Longer distance to th venue of meet ngs
9 Inconven ent tim ng of meetings
10 Personal conflicts among he members
11 Political mtervent ons leading to conflicts
12 Lack of effective Ieadersh p in coordinating the meetings and planning the 

activities
13 Lack of proper documentat on of the decisions taken m the meet ngs
14 Lack of extension support / techn cal guidance
15 Lack of financ al support
16 Lack of women part c pat on n padasl ekarasam thi activities
17 Inadequate role of women n decis on making

Implementation stage
1 Labour unava lab 1 ty
2 Lack of ava lab lity of eco-fhendly inputs on time
3 Lack of ava labil ty of adequate quant ty of eco friendly inputs
4 Lack of ava lability of adequate fund on time
4 Higher transportation cost
5 Difficulty m handl ng and appl cat on of eco friendly mputs
6 D fficulty m storage of bulky eco friendly nputs
7 Low storage life of eco friendly inputs
8 Lack of good qual ty cert f  ed organ c mputs m the market
9 Lack of knowledge on eco friendly techn ques
10 Problems in market ng of organ c nee due to d fficulty in gett ng it cert fied
11 Higher cost of eco friendly mputs
12 Low yield compared to inorganic farming m the first few years of practicing 

organ c farming
13 Results are not visible immediately as n the case of inorgan c inputs
14 Unfavourable stance towards eco-friendly cultivation
15 Lack of proper extens on strateg es in supporting eco friendly cultivat on m 

nee
16 Unavailability of all the members during major agncultural operations m nee 

which results m lack of synchronization of operations in the field
17 Lack of involvement of some members during the implementation stage
18 Lack of leadership in effective management of the group
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KERALA AGRICULTURAL UNIVERSITY 
DEPARTMENT OF AGRICULTURAL EXTENSION 

COLLEGE OF AGRICULTURE

Environmental concerns in the development projects on nee farming under
decentralized planning

INTERVIEW SCHEDULE PEOPLE S REPRESENTATIVES / SOCIAL ACTIVISTS
PART I

RespNo P
1 Name

2 Address

3 Age Years
4 Edi cauonal status

Appendix -  XII

SI No Category Educat onal status
1 Illiterate
2 Primary school
3 Middle school
4 High school
5 Higher secondary school
6 Graduation
7 Post graduation & above

6 Experience in dealing with eco-friendly rice cultivation Years

7 Participation in training programmes on eco-fnendly cultivation

Have you attended any training programme on eco friendly cultivation? If yes state the details of 
trainings attended

SI No Name of the training programme Place of tra mng Durat on of 
tram ng

8 Participation m activities related to environmental conservation
What is the extent of your involvement in environmental cause both md vidually or as a part of any 
organization?_______________ _____ _______________________________________________

SI
No

Participation aspects Level of involvement
Very high High Med um Low Very Low

1 Time spent

2 Part cipation m activities
3 Assumed leadership status
4 Mobilizing people
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9 Attitude towards group management in nee farming

State your attitude towards group management in nee farming by g ving a tick mark [ /)  in the 
appropnate column
SA Strongly Agree A Agree UD Undecided DA Disagree
SDA Strongly Disagree

SL
No

Statements SA A UD DA SDA

1 Group management leads to sociability 
improvement

2 Group management can not solve the problems of 
others than field level problems of farmers

3 Group management makes eco-fnendly 
technologies applicable

4 Grout) management is not effective when compared 
to other extens on approaches

5 Group management leads to reduct on in cost of 
cultivation

6 Group management promotes more interact on with 
sc entists

7 Group management leads to suitable leadership 
development

8 Input supply will be easy and economical
9 Group management promotes more involvement of 

family labour
10 Group management helps in identifying suitable 

eco-fhendly technology
11 Due to group management increase in net income is 

assured
12 Due to group management scientif c farming is 

facilitated
13 Time devoted for work s less m this approach
14 Group management promotes nat onal integration
15 It brings more organizations and institutions 

together
16 Group management helps to attain more benefits 

individually
17 Group management leads to mismanagement of 

labour
18 Group management does make un viable farm v able
19 Less chances for idling m group management
20 Group management is not suited to our condition
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10 Extent of influence exerted by various agencies in developing environmental concerns

Indicate the extent o f involvement o f various given agencies in developing 
environmental concerns by putting a tick mark (^ ) m the appropnate column

SI Agencies Level of influence
No Very

positive
Positive Neutral Negative Very

negative
1 Teachers
2 NGOs dealing with 

environmental act vities
3 L terature
4 Peer group / colleagues
5 First hand expenence on 

env ronmental aspects
6 Nature clubs
7 Mass media
8 Any other specify

11 Preference of manures and fertilizers

Give your preference of nutnent management from exclusively organic to exclusively inorganic on 
ten different production aspects of nee by putting a tick mark (S )  m the appropnate column

SI
No

Production
aspects

Preference of nutrient management practices
Exclusive

fy
Organic

Primarily
Orgamc

Integrated
Nutrient

Management

Primarily
Inorgamc

Exclusively
Inorgamc

1 Prof tab lity
2 Yield
3 Cost of 

application
4 Easmess in 

handling
5 Market demand
6 Market pnee
7 Perceived 

quality of 
produce

8 So 1 health
9 Human health
10 Labour cost
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12 Preference of insect pests control methods

G ve your preference of msect pests control methods from exclus vely orgamc o exclus vely 
inorganic on ten d fferent product on aspects of nee by putt ng a t ck mark (*0 n the appropnate 
column

SI
No

Production
aspects

Preference of insect pests control methods

Exclusively 
Organ c

Primarily
Organic

Integrated Pest 
Management

Primarily
Inorganic

Exclusively
Inorganic

1 Prof tabil ty
2 Y eld
3 Cost of 

appl cat on
4 Eas ness n 

handl ng
5 Market demand
6 Market pnee

7 Perce ved 
qual ty of 
produce

8 So 1 health
9 Human health
10 Labour cost

13 Preference of disease control methods

Give your preference of d sease control methods from exclusively organ c to exclus vely inorganic on 
ten d fferent product on aspects of nee by putt ng a t ck mark (S) n he appropna e column
SI
No

Production
aspects

Preference of disease control methods
Exclusively

Organic
Primarily
Orgamc

Integrated
Nutrient

Management

Primarily
Inorganic

Exclusively
Inorganic

1 Prof ab I ty
2 Yeld
3 Cost of 

applicat on
4 Easmess n 

handling
5 Market demand
6 Market pnee
7 Perce ved 

qual ty of 
produce

8 Soil health
9 Human health
10 Labour cost



7 2

14 Preference of weed control methods

G ve your preference of weed control methods from exclusively organic to exclusively norgamc on 
ten different production aspects of nee by putt ng a tick mark (^) m the appropnate column

SI Production Preference of weed control methods
No aspects Exclusively

Organic
Primarily
Organic

Integrated
Nutrient

Management

Primarily
Inorganic

Exclusively
Inorgamc

1 Profitability
2 Yield
3 Cost of 

apphcat on
4 Easmess m 

handling
5 Market demand
6 Market pnee
7 Perceived qual ty 

of produce
8 Soil health
9 Human health
10 Labour cost

15 Perception on the importance of mitigating environmental degradation

Please mdicate your response m the appropnate alternative by puttmg a tick mark (^) 
SA Strongly Agree A Agree UD Un dec ded DA D sagree
SDA Strongly Disagree

SI No Statements SA A UD DA SDA
1 Ind scnminate use of pesticide lead to toxic 

residual effects m so 1 and water
2 Pressing demand on natural resources will result 

in ecolog cal problems
3 Lack of awareness about environment leads to 

ecological degradation
4 Environmental degradation can be effectively 

controlled by shifting to organic farming 
practices

5 Government policies help for ecolog cal 
development


