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 “To everything there is a season and a time to every purpose under the 

heaven….a time to be born and a time to die; a time to plant and a time to pluck 

up that which is planted.” Agriculture is all wrapped up in the quote. Our planet 

faces multiple and complex challenges in the 21st century. The agenda for 

Sustainable Development commits the community to act together to transform our 

world for today’s and future generations. The National Conference recognizes the 

challenge we face and how important sustainable food systems and new ways of 

managing natural resources will be in building a viable future for mankind. In all 

regions, with rising land and water scarcity and the added pressures of a 

globalizing world, the future of agriculture is intrinsically tied to better 

stewardship of natural resources. With the right incentives and investments, 

agriculture’s environmental footprint can be lightened to protect watersheds and 

biodiversity. I appreciate the tremendous efforts taken by the Research Centre of 

Economics for organising the conference on the right topic at the right time and to 

bring out the proceedings in the present form. This publication serves as a resource 

and a vehicle to review the work of the Conference. I wish them success in all their 

endeavours. 

Dr.Sr.K.Fatima Mary 



 

 

 

 

 



 

 

 

 

 

The ICSSR sponsored National Conference on Agriculture in the new millennium-

Nutritious seeds for a sustainable future is being organized on the 24 February 2017 by the 

Research Centre of Economics of Fatima College (Autonomous) Madurai-18 as we march 

ahead towards academic excellence.  

This Conference, the second of its kind is organized with the prime objective to enrich 

the knowledge on agro-ecosystem with pulses, to disseminate the nutrition education to 

society and to raise awareness on the potential of pulses. The goal is also to enrich agriculture 

inputs in the agricultural development sector and provide and additional impulse to increase 

their production at global level and promoting economic research in Agriculture providing a 

common platform for Academicians from various Universities and Colleges, experts from the 

Agricultural Institutes to exchange their ideas and explore the new frontiers of research in 

Agriculture. The conference had received a tremendous response from the researchers and 

academicians of different parts of India. 

The Peer-reviewed articles are selected and published in International Journal 

“Agriculture in the new millennium-Nutritious seeds for a sustainable future”. I am sure that 

the compilation of these articles, as a Journal will serve as a valuable source of reference for 

researchers working in the field of Agriculture/Nutritious seeds/sustainable future. 

I sincerely record my deep sense of gratitude for the encouragement of Principal & the 

Secretary of Fatima College (Autonomous) Madurai for the successful conduct of NCANSSF-

2017.  I am grateful   to the   faculty members and resource persons for having extended their 

support for the same. 

My earnest thanks are due to ICSSR, New Delhi for the sole financial support to 

organize this National Conference. 

Above all, I am grateful to God for his blessings and grace and I dedicate this humble 

publication to his golden feet as an offering unto him. 

          

 

                 Dr. (Mrs.) T.V. ANANDI 

               Associate Professor and Head,  

Research Centre of Economics  

                Fatima College (Autonomous) 

               Madurai -625018. 

 

 

 





 

 

 

 

 

 

  
 Agriculture in India is more a way of life than a mode of business”. Today, India ranks 

second in farm output worldwide contributing about 16 percent of total GDP and 10% of total 

exports. Agricultural products of significant economic value include rice, wheat, potato, 

tomato, onion, mangoes, sugarcane, beans, cotton, etc. Agriculture, for decades, had been 

associated with the production of basic food crops. India produces large quantity of food 

grains such as millets, cereals, pulses, etc. A major portion of the food-stuffs produced is 

consumed within the country. Our farmers work day & night to feed our population that 

counts over 1.21 billion. Providing a long term supply of nutritionally rich foods is a key to 

overcome malnutrition and micronutrient deficiencies. 

 
 Until recently, the focus of projects has been either on micronutrient supplementation or 

only on the food production side. However, long-term nutrition benefits can only be reached 

through a broader approach that connects nutrition with an agriculture that is imbedded in a 

social and economic frame. Nutrition-sensitive agriculture is an approach that seeks to 

maximize agricultural contribution to nutrition. 

 
 This strategy stresses the multiple benefits derived from enjoying variety of food, 

recognizing its nutritional value for good health and productivity, the social significance of the 

food and agricultural sector for supporting rural livelihoods. Since, the year 2016 has been 

declared as the INTERNATIONAL YEAR OF PULSES by the 68th U.N General Assembly.  

The hope of the 2016 International Year of Pulses (IYP 2016) is to position pulses as a primary 

source of protein and other essential nutrients. There is a need to disseminate and educate the 

younger generation about producing a nutritious seeds for a sustainable future ensuing 

diversified diet improvements for hale and healthy life. Thus, the objective of this volume is to 

construct the knowledge on agro-ecosystem with pulses and disseminate the nutrition 

education to society and the consequent diversified diet improvements for hale and healthy 

life. Further, it confers a unique opportunity to raise awareness on the potential of pulses and 

agriculture inputs in the agricultural development sector and provide an additional impulse to 

increase their production at global level.  

 
 I would like to congratulate the writers who have contributed their papers on time and 

encouraged us to publish this volume of Journal, I Hope this volume would be a thought 

provoking for the readers and policy makers. 

 



I would like to thank members of Editorial board 

Dr. T.V Anandi  

Dr. Ivy Jeno 

Mrs. A. Gracy Rani 

Dr. C. Sahaya Mary Sophia   

Dr. B.S. Divya 

Mrs. Ashwini H. Bidaralli 

Dr. Rajendran   

for their valuable suggestion, Cooperation and moral support. I also thank this opportunity to 

express my gratitude to Dr. Sr. Fatima Mary, Principal, Fatima College, Madurai who has 

bestowed us her never ending support and encouragement to bring this volume. 

 
 My due acknowledgement goes to Dr. M. Regina Mary (Associate Professor), Dr. G. Uma 

(Associate Professor), Dr. Fatima Baby (Associate Professor)  and Mrs. Manjula (Assistant 

Professor),  Research centre of Economics, Fatima college, Madurai who have helped us to 

organize this Conference and helped us in bringing this volume successfully. 

 

I will all of you good luck 

Happy reading……..  

 

       

             Dr. P.ANITA 

Editor & Assistant Professor of Economics, 

Fatima College, Madurai 
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Introduction 

 Indian economic performance since the independence has been a fascinating story with 

several turns and twists. Different periods within this long history of over seven decades has 

witnessed not only persistent of some traditional concerns as also emergence of several new 

challenges from time to time. Initial years just after independence engaged our leadership to 

address a variety of challenges on economic front such as low and volatile economic growth, 

hardships due to lack of food security, very weak industrial base and overall impoverished 

conditions spread across the country. In hindsight, it appears that the leadership had aptly 

responded to the prevailing conditions, guided by the ideas and practical experiences on 

economic progress around the world, at that time, by adopting central planning in the form of 

Five Year Plans. The 1st Five Year Plan had emphasized on the agricultural sector, while the  

2nd and 3rd stressed on industrial sector, particularly heavy industry. Combined and coordinated 

efforts of agricultural scientists and political leadership also gifted the nation with the benefits of 

Green Revolution which significantly contributed in rapid growth of agriculture. Not only had the 

use of high-yielding-varieties of seeds and fertilizer, but also building of critical infrastructure 

such as irrigation facilities and rural roads facilitated success of the ‗Green Revolution‘.  

 Thus, conscious policy efforts under Central Planning largely resolved issues related to food 

security and facilitated development of a broad-based industrial sector. The share of industry in 

overall GDP of India gradually increased from 12.1 per cent during the 1950s to 19.3 per cent 

during 1980s. Gradual decline in the dominance of agricultural sector from 50.4 per cent of GDP 

during 1950s to 33.0 per cent during 1980s was also critical in reducing volatility in overall 

economic growth. The agricultural sector in India, which is largely exposed to vagaries of the 

nature due to variation in the intensity and spread of rainfall and related drought and floods, 

significantly contributed to fluctuations of economic growth during the 1950s and 1960s. 

Moreover, as industrial and services sectors are found to be more productive as compared to 

agriculture, increasing share of the former at the expense of the later also contributed to 

improving overall economic growth. The average economic growth significantly increased from 

around 3.5 percent during first three decades since independence to around 5.6 per cent during 

1980s. Nevertheless, concerns on poverty and economic inequality remained unresolved. 

 In the backdrop of the economic crisis of 1991, and realization amongst some sections of 

economic thinkers and policy makers that overregulation of the economy under the licence-permit 

raj strangulating economic progress by distorting incentives for innovation and entrepreneurship, 

comprehensive economic reforms were introduced in India since early 1990s. Detailed discussion 

on such measures are available in the literature. Broadly, these reform initiatives aimed at 

opening up the domestic economy to competition both within home as also from abroad by relying 

on a market oriented set up. Such reform measures were largely successful in fostering faster and 
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stable economic growth, overall and integrating the Indian economy with the rest of the world.  

It created several billionaires in India and several Indian companies became multinational 

companies (MNCs). Despite the phenomenal achievements of the Indian economy during the  

post-reform period, concerns related to poverty and economic inequality still persists. 

 The perennial concerns on economic poverty and increasing economic inequality in India, in 

my opinion, cannot be meaningfully resolved without reasonable and rapid progress in Indian 

agricultural sector. As vast majority of rural poor are dependent on agriculture, improvement in 

this sector will help those earning more and improving the impoverished conditions. The reform 

initiatives undertaken since early 1990s largely ignored the agricultural sector, and the process of 

fiscal consolidation resulted in significant pruning of public expenditure on rural infrastructure 

including spending on irrigation facilities. On the contrary, conducive reform initiatives promoted 

productivity and enhanced earnings in the industrial and services sectors during the post-reform 

period. Together, the above created alarming disparity in earning of people engaged in the 

agricultural sector vis-à-vis those engaged in the industrial and services sectors. Any correction in 

the course is impossible without significant improvement in agricultural productivity.  

 Thus, there is an urgent need to address various issues and challenges constraining Indian 

agricultural sector. As indicated above it is not only very necessary to assuage persisting concerns 

of poverty and economic inequality in our country, but also is critical for ensuring and maintaining 

overall price stability. Otherwise, further continuation of such maladies, and their accentuation 

to disproportionate levels will risk derailment of stable economic progress due to risks of 

excessive frictions across various sections and resulting social disorder. Thus, the theme of the 

Conference today ―Agriculture in the New Millennium – Seeds for a Sustainable Future‖ is very 

relevant and timely. I appreciate and congratulate the organisers of the Conference for choosing 

such an important theme. 

 Let me admit honestly that I am not an expert in agricultural economics, and my 

understanding of the issues and challenges faced by this sector are outcome of my random 

thoughts and quick browsing of some relevant literature. These issues are basically flagged for 

tempting further discussion and setting the agenda for future reforms related to agricultural 

sector in India. 

 

Stylised Facts 

 As indicated in the above the share of agriculture and allied sector in overall GDP has been 

declining over time in India, similar to various nations world over as they witnessed gradual 

economic prosperity. As a proportion of GDP, the share of this sector declined gradually from 

nearly half during 1950s to around 15.8 per cent during the 2000s. Nevertheless, for employment 

point of view, this sector still remains important by providing employment to 48.9 per cent of the 

work force. Thus, agriculture and allied activities serves as an important indicator to assess the 

standard of living at the grassroots level. Moreover, the agriculture sector has important inter-

linkages with the industrial and services sectors. As regards demand side, generation of income in 

agricultural and allied activities generates private consumption demand, and from supply side 

point of view it provides raw material and other inputs. Most importantly, the agricultural sector 

provides a basic necessity such as food which is critical for survival of all people. We have already 

discussed this sector‘s importance for poverty alleviation and reducing income inequality.  

 In this backdrop, we will present some of the stylized facts about Indian agricultural sector in 

the recent years. Bhalla and Singh (2009) observed that during the post-reform period, 
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agricultural growth decelerated across most of the regions and states in India, except for Gujarat, 

Jammu and Kashmir and Maharashtra. There was visible deceleration in investment in irrigation 

and other rural infrastructure. As indicated earlier, adoption of fiscal discipline and related 

pruning of non-committed government expenditure could be the primary cause for that. 

According to Bhalla and Singh (2009), part of the explanation for deceleration in agricultural 

growth during the post-reform period could be due to deterioration of crop-yield across all the 

regions in India. They even observed decline in gross cropped area in the Southern and Eastern 

regions. Among other factors, deterioration of soil quality and water table due to excessive use of 

fertilisers and water in northern region was also underscored.  

 In another interesting study, Chand, Raju and Pandey (2007) observed that actually in first six 

years after the reforms, there was a marginal acceleration of agricultural growth. The average 

yearly growth was 3.64 per cent during 1990-97 as compared to 3.12 per cent during 1980-90.  

The situation turned averse since 1997-98, with average growth falling to 1.66 per cent during 

1996-2005. They attributed the slowdown to a variety of factors. Those include,  

(i) slowdown/decline in growth of various inputs such as fertiliser use, irrigation and electricity; 

(ii) Near stagnation or decline in crop intensity and area under cultivation; and (iii) slowing down 

or reversal of diversification towards high-value crops. Lack of easy access of credit from formal 

sources was also cited as a factor constraining input use.  

 

Contract Farming 

 As discussed above, given the limitation to expand crop area, improving crop yield becomes 

paramount for achieving and maintaining faster agricultural growth. Improving crop yield requires 

improving technology in terms of better way of cultivation, layout in plantation, sowing pattern, 

adoption of drip irrigation, etc. Assured price and sale for the products also will reduce 

uncertainty of farm income due to adverse price fluctuation or lack of demand for the produce, 

and enhance incentives for cultivation. Lack of formal finance is also a major constraint for 

purchasing various inputs and undertaking farm activities. Many experts suggest adoption of 

‗contract farming‘ as a panacea to many of the difficulties as discussed above, and is the right 

way to move forward.  

 As many of you know, ‗contract farming‘ is becoming popular as a system of production and 

supply of agricultural/horticultural produce under forward contracts between the producers and 

buyers. It provides a market where the producers (suppliers) and buyers (generally, agro 

processing farms or some government agency) commit for future sale and purchase of the produce 

at a predetermined price. This saves the farmer from the risk of price and sale uncertainty.  

The contract farming also entails, generally, provision of seeds, fertilisers, guidance on layout of 

plantation and other technical inputs by the buyer to the farmers, and addresses financial 

constraints of the farmers for undertaking plantation. Overall, the spread of ‗contract farming‘ is 

believed to improve overall productivity in the Indian agriculture, as also boost agro-processing 

industries and agricultural exports. It is considered as an institutional innovation to address 

several problems faced by the Indian farmers.  

 Several studies were undertaken in India to assess the prospects and problems related to 

‗contract farming‘ in India based on primary surveys. Some important studies in this area include 

Dev and Rao (2005), Kumar (2006) and Kumar and Kumar (2008). Based on the above-mentioned 

studies, broadly the following conclusions can be drawn. Firstly, ‗contract farming‘ seems to have 

improved productivity and employment in agriculture. Secondly, it has been largely helpful in 
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providing the farmers with critical inputs such as quality seeds, extension services, and assured 

prices for the produce. Thirdly, it was helpful to facilitate diversification in favour of commercial 

crops and promoted provision of quality inputs for the food processing industries. Fourthly, it was 

observed that direct ‗contract farming‘ was more effective, while indirect ‗contract farming‘ 

through intermediaries suffered from some inadequacies in terms of information flow, 

commitment of service providers, etc. However, it was observed that ‗contract farming‘ usually 

benefits the big farmers with large land holding and not suitable to meet the requirements of the 

small farmers. There was also some dissatisfaction among a section of farmers as regards refusal 

to buy the produce due to failure to meet the quality norms. Future studies can be undertaken to 

explore how to extend the benefits of ‗contract farming‘ to the small and marginal farmers. I am 

sure in the present Conference, a couple of researchers will present their papers in this area, and 

will take the related issues further.  

 

Agricultural Production and Inflation Management 

 Having worked as an economist in the Reserve Bank of India (RBI) for more than a decade, 

issues related to price stability has always remained an important issue for me. Rapid 

improvement in agricultural production, I see as a necessity for maintaining price stability in 

India. During the post-reform period, the services sector growing at the rate of little over 8.0 per 

cent consistently, and led to rapid increase in this sector‘s share in overall GDP. At present, the 

share stands above 60.0 per cent. This sector has basically created huge purchasing power with 

rapid increase in income of the people engaged in this sector. On the other hand, the agricultural 

sector has been growing at a very slow comparative pace of at around 3.0 per cent, on an 

average, during the post-reform period. This created a structural imbalance between supply of 

agricultural products and demand for such goods, fuelled by rapid income growth in the services 

sector. Consequently, there has been persisting pressure on prices of food and related articles. 

Unless, there is improvement in agricultural production to keep pace with growth in industry and 

services sector in India, inflation management will continue to be very challenging.  

This, underscores, the urgent need for improving agricultural production, adding to the concerns 

of poverty and income inequality.  
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Abstract  

 India has been facing myriad environmental challenges since long. The problems were compounded by 
the increased pace of industrialization and urbanization processes. Air pollution, water pollution, solid 
waste disposal, improper disposal of sewage, noise pollution, indoor air pollution, lack of access to common 
property resources, contamination of drinking water, pesticide residue in soft drinks, agricultural pollution, 
ground water depletion, vehicular pollution, deforestation, slaughter house problem, loss of biodiversity, 
genetically modified crops, climate change, global warming and nuclear waste are some of the major 
problems facing now. Environmental issues emerging out of the aforesaid problems include poverty and 
environment, population pressure and environment, access to natural resources, misuse, abuse and overuse 
of resources, and sustainable development. 
 Many issues on the environmental front in India are specific to India and other developing countries. 
For instance, indoor air pollution is the one which received scant attention by researchers. Diseases to the 
extent of 60 percent are water borne and so potable water supply ought to be the top priority in India. 
Agricultural pollution owing to over dosage of fertilizer and the fall out of decline in organic content of soil 
is another impending environmental danger. Solid waste emerges as yet another threat to environment and 
human health in particular. 
 India is not indifferent to environmental problems. Environmental policies have been in place since mid 
of 1970s; Water pollution control policy in 1974, Forest Act in 1980, Air pollution control act in 1981, 
Comprehensive Environmental Act 1986 and Forest Rights Act 2006 were the acts passed in India so far. 
Concern for Global warming and climate change is on the increase in India. Majority is willing to strife 
towards reduction of green house emission but direction is missing. Concerted efforts would come forth 
only if scientific and systematic method is adopted in this regard. 

 

Preamble 

 Presently, the word environment has become synonymous with pollution and degradation that 

one fails to remember better synonyms like life sustainers, waste assimilator, beauty and 

aesthetics. Any write up or discussion on environment opens with only air pollution, water 

pollution and land degradation followed by some methodology to overcome such catastrophe. 

Sensitization about other aspects like ecosystem services, life sustaining amenities, beauty of 

flora and fauna, role of each component of environment in maintaining a balance, waste 

receptacle and aesthetics is the need of the day. Such an exercise would make people realize the 

importance of nature and protect it and not clean it after polluting it. It is common knowledge 

that pollution can hardly be cleaned hundred percent and nature can never be reverted to its 

pristine glory. Education from childhood about the beauty of nature and its ubiquitous presence 

sustaining life without which no life can exist would be the right path in this context. Then the 

generations to come can practice frugality in use of natural resources and caution in throwing 

toxins into nature. An inherent love and respect for nature would nurture cherishment and 

protective nature in every individual. 

 Environmental problems are the spillover effect of industrialization of modern economies. 

From a macro perspective, environmental issues are common for mankind. However the 

vulnerability of third world has been very high. Improper planning, inefficient management and 

indiscriminate use of natural resources are the forces at work. Environmental problems 

confronting developing country like India are a case in point. 

ENVIRONMENTAL CHALLENGES OF INDIA-  

SUSTAINABILITY OF AGRICULTUREL 
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 There are host of environmental problems, inter alia they include Air emission, water quality 

deterioration, solid waste, sewage disposal, climate change, and loss of biodiversity. In addition, 

problems like grain drain, access to common property resources, drinking water contamination, 

deforestation, forest rights act and domestically prohibited goods are a few problems specific to 

developing nations but received scant attention so far. This is not to imply that air and water 

pollution is not severe in India. Need of the hour is to discern problems which are serious in India 

and to address them on a war footing. 

 Grain drain envisages a situation of reduction of coarse grain with respect to area under 

cultivation, consumption and wisdom over the same. Socio, economic and environmental 

consequences of this will be imminent though not in the short run but certain in the long run. Loss 

of Common Property Resources is another issue unattended so far. In 1900, CPR constituted 44.38 

per cent of India‘s total geographical area but now it came down to 15 per cent with an annual 

depleting rate of 2 per cent.  

  

Grain Drain 

 Agro based produce form the basis of energy source to all living things on earth. Plants are 

the primary producers in the food chain as they are able to utilise solar energy to convert carbon 

di oxide and water into carbohydrates. Life on earth is solely dependent on this unique 

photosynthetic capacity of plants and agriculture is controlled cultivation of plants tailored to the 

need of humanity. Before green revolution, a wide variety of food grains, vegetables and fruits 

were available for use such that each variety was suitable for cultivation and consumption by the 

people of that geographic area. Such biodiversity was lost after the advent of green revolution 

where only rice and wheat were grown over large areas and other coarse grains becoming extinct 

due to non production. Similarly many local vegetables and fruits unique to particular areas where 

they have been used by the locals for ages are getting scarce.  

 Population explosion, food scarcity, corporate farming, market are few causes attributed to 

this monoculture agricultural practice in 

India. Even the fact that coarse grains 

are more nutritious and local vegetables 

and fruits would cost less and provide 

more vitamins has not induced producers 

and consumers to stick to native 

produce. There are many coarse grains 

more nutritive and tastier than rice and 

wheat, jowar (sorghum), viz. millets like 

bajra (pearl millet), ragi (finger millet), 

kutki (little millet), kodo (kodo millet), 

cheena (proso millet), kangani (foxtail 

millet), pseudocereals like amaranthus, 

buckwheat, jave (barley),jau (oats) and 

maize.  

 These crops are drought resistant, improve the fertility of soil, can be stored for long duration 

and would lead to healthier population. Data shows that only India has negative growth in coarse 

grain production, inspite of more than 40 percent of the population and two thirds of the 

livestock being dependant on it for life. Our public distribution system also carries some blame as 
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poor quality of rice and wheat which is poor in nutrient value is given to card holders forcing 

them to eat under nutritive food. Micro nutrient deficiency in child hood leads to various mental 

and physical disabilities thereby leading to poor health quotient of our nation. Diversification of a 

portion of land for coarse grain cultivation, subsidies to encourage farmers to switch over, 

creating awareness among public and distribution of such cereals through PDS would lead to 

healthier environment and people. 

 

Genetically Modified Crops 

 Science and technology has paved way for humanity to behave like creator, Genetic 

engineering is one way that man can manipulate nature to create living things which suits his 

needs. Genes present in the chromosomes of all living things- man, animals and plants- carry the 

code for the phenotype of that particular creature. In fact this code leads to unique features that 

differentiate each individual be it animal or plant. Scientific research has lead to a technology 

that can modify the code by introducing new genes from other organisms. In simple terms, 

identification of the beneficial gene in one organism say, pest resistance, remove that from that 

organism and introduce the same into another thereby enhancing its capacity to resist pests is 

genetic engineering. The first crop to be genetically modified was cotton Bt cotton (Bt stands for 

Bacillus thurangesis) where the GM cotton was able to resist boll worms the major pest of cotton 

plantation. Subsequently such crops lead to better yield and less use of pesticides.  

 Safety of such crops when let into the wild is still a question as there can be no possibility of 

recall once GM plants are out of field trials. Effects on human health both short and long term, 

effect on other crops and soil micro organisms, cost effectiveness, whether fit for human and 

animal consumption, loss of biodiversity are some sectors that need to be answered before taking 

up GM crops in a full swing. Bt cotton is not a food crop but Bt brinjal, tea, yam, sugarcane, rice, 

mustard, tomato and so on are in the pipeline. About 238 varieties of 56 GM plants are under 

trial, of these 41 plants are food crops. Field trials are conducted in protected areas where any 

untoward effect can be rectified by complete eradication of the plants. Controlled growth during 

testing will not reveal the real repercussions that might occur once Gm seeds are let into wild. 

Dependence of the agriculturist on MNC companies that are the sole providers of GM seeds might 

lead to escalation of cost and loss of local variety of crops. In case of Bt cotton most farmers 

reported good crop with minimal use of pesticide for the first three years only, but later they had 

to use the same amount of pesticide as before. Cost of pesticide compounded with high cost of 

seeds lead to severe deficit that they want to switch over to traditional seeds. Toxicity and 

allergen city tests are conducted in fish rats and chickens and this cannot be translated to human 

safety. Adverse effects on blood biochemistry, altered reproduction capacity, acute allergic 

reactions are few problems that are bound to occur when a foreign protein is introduced in 

traditional food crops. Some studies show that even pests can develop resistance to GM crops that 

newer pesticides may be warranted at a later date to destroy them.  

 At present one group are ready to introduce newer varieties of GM crops considering their 

benefits and profitability. But environmentalists are cautious about their safety and long time 

effects on nature. The solution lies in more stringent, long time, transparent trials that would be 

accepted by all and usher GM crops without reservation. Another problem is differentiation 

between Bt product and normal product by a consumer so that he can make a choice according to 

his preference. Stringent laws to enforce printing GM product on packages legibly so that people 
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can easily identify them must be implemented. In our country not all food materials are packed 

and sold, small and open purchases are common, leading to unwitting consumption of GM food.  
 

Organic Farming 

 India is an agricultural country where its economy is depended mainly on agricultural income. 

Traditional farming practices which have been passed on from generations to generations have 

been eco friendly leading to almost zero pollution. Over population leading to search for more 

food to feed the millions lead to the advent of green revolution which ushered the usage of 

insecticides and fertilizers. Even in traditional farming fertilizers and insecticides were used but 

they were natural or organic in nature. Green revolution had opened the doors for indiscriminate 

use of chemical or inorganic fertilizers and pesticides so as to increase the food production and 

meet the demand. The natural assimilative capacity of earth was able to detoxify the chemicals 

to a certain extent but beyond the limit pollution started to prevail. Micro organisms present in 

the top soil gives fertility to the land and these chemicals kill these natural organisms leading to 

fallow lands. Chemical insecticides indiscriminately kill both beneficial and harmful insects 

causing an imbalance in the ecology. Higher yield, resistance to insects, capacity to bring any 

land under cultivation and subsidies given by the Government are certain positive aspects of 

green revolution. On the other hand there is increase in fallow land, loss of biodiversity, pollution 

of land and water, extinction of many micro organism and insects, chemicals enter the food chain 

causing disease and deformity, chemicals causing mutation leading to genetic deformities in 

future generation, loss of nutrient rich food are some negative effects of chemical farming. 

 Organic farming is only the traditional methods brought back again is a more scientific and 

systematic manner to nullify the effects of chemicals. Organic farming function under the premise 

of harmony with nature- simple crops suited to that area, natural manure, recycling of crops 

waste and animal waste, rotation of crops to retain soil fertility, predator pest methodology to 

control harmful pests, natural pesticide usage, water conservation, water harvesting and no place 

for genetically modified crops. It is a myth that organic foods are costly, organic cultivation is 

cheaper than conventional method. Though India has made a very small headway in organic 

farming, more people are captivated by the novelty of producing food in a safe, environmentally 

sustainable way. As the production goes up the cost to the consumers would be on par with any 

other product.  In India Madhya Pradesh stands top in the area under organic cultivation followed 

by Himachal Pradesh, Rajastan, Maharastra, Uttar Pradesh and Uttarakhand. (Table). The main 

organic crops are rice (4.56%), cereals (4.42%), medicinal herbs (46.22%), oil seeds (9.30%), fresh 

fruits and vegetables (8.66%), cotton (14.24%), spices and condiments (3.35%) and miscellaneous 

(9.17%). The total organic production in India is less than 1percent of the total production and the 

area under organic cultivation is also less than 1 % of the total cultivated area. In the year 2010-

11 there was about 0.6 million hectare under organic cultivation with 0.18million in the stage on 

conversion in India. 
 

Table 2 Top organic states and the main crops grown 

States 
Total certified area 
(in Hectares) 

Main cultivated crops 

Madhya Pradesh 2,866,571 Cotton, oil seeds, maize, sorghum, pulses 

Himachal Pradesh 631,901 Fruits, vegetables, maize, sorghum, spices 

Rajasthan 217,712 Oil seeds, cotton, maize, sorghum, spices 

Maharashtra 177,345 Cotton, oil seeds, fruits, vegetables, pulses 

Uttar Pradesh 111,644 Maize, sorghum, fruits, vegetables, wheat, rice 

Uttarakhand 105,465 Maize, sorghum, herbs, medicines, oil seeds, rice 

Source: Ministry of agriculture, India  
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Common Property Resources (CPR) 

 Land area can be divided into three categories in accordance with the ownership viz. state 

property, individual property and common property resources (CPR). Any area, land or water, 

collectively owned and managed by a group of community, where there is no individual ownership 

can be considered as CPR. Community forests, common grazing lands, village ponds, threshing 

grounds, river beds, burial sites, common wells, ponds, barren uncultivable land, foot path, cart 

path, drainage canals, either side of railway lines and road sides are to list a few CPRs. 

 These areas have been owned and maintained by the concerned community that derives the 

benefit of these resources. For generations the collective ownership, protection of property and 

maintenance has been carried out with equitable sharing of the resources. At present there is lack 

of free access to CPR due to various reasons. The causes can be attributed to population pressure, 

land reforms, economic development, state intervention, commercialization of the CPR, 

privatization of the commons, technological change, poverty, environmental stress, property 

rights, anti-property programmes and illegal encroachments. 

 Protection of CPR and provision of equitable access would be the best poverty alleviation 

strategy as this would help the marginalized to raise their income. They can collect fuel wood and 

use minor forest produce for their livelihood, In case, availability of water for cultivation and 

domestic purpose is ensured, then maintenance of tanks, ponds and lakes would follow.  

Free usage of open area for agricultural activities would ensue better cultivation practices. 

Proper awareness about the CPR created through education will help people to know their rights 

and thereby to use and protect it from encroachments. The table below depicts the decline in the 

area that comes under CPR leading to more number of people depending on small area.  

Such scarcity of CPR would lead to 

exploitation, disagreements, unrest, 

cheating and finally the weaker sections 

would be the victims pushed towards 

poverty.  

 

Bamboo 

 Bamboo is a grass or a tree?  

This simple question may seem 

inconsequential to environment and 

irrelevant to conservation process. In fact, 

this change in the naming of the bamboo 

species has lead to a serious 

environmental problem affecting the 

livelihood of forest dwellers, depending on bamboo to sustain their life. Free access to bamboo 

has been denied to those people who had been conserving and sustaining bamboo growth for 

thousands of years. Bamboo has been providing them with house, food, utensils, weapons and 

livelihood by creation of handicrafts. Their knowledge regarding bamboo is holistic that they were 

able to harvest and sustain its growth simultaneously for so many years. Exploitation of this rich 

resource by outsiders began since the colonial rule and a look back into the history would throw 

light into the controversy. 

 British rulers saw bamboo as an important raw material found in abundance in the country. It 

is a cheap, eco friendly, raw material for paper and construction industry that the need to 
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monopolize its procurement became important. Forest regulation act applies only to trees such 

that without Government‘s permission felling of trees in the forest becomes unlawful. Other 

forest products are not governed by law and can be used freely by the stakeholders, the forest 

dwellers and tribes. Carol von Linne, a Swedish botanist also known as ‗Father of Taxonomy‘ has 

classified bamboo under the grass family and not as a tree. In spite of this the colonial rulers 

declared bamboo as trees just to prevent access to the stakeholders and gain monopoly. In line 

with this Rulers of Independent India followed the same and declared bamboo as tree (Indian 

Forest Act 1927). Even modern taxonomy classifies bamboo as giant graminoid or grass belonging 

to the family Poaceae. The Forest Rights Act, 2006 has changed the status of bamboo to a minor 

forest produce but still stakeholders found access denied. Recently in March 2011, the 

Environment Minister has recommended to the Chief Ministers of all States to direct their forest 

department to declare bamboo as grass or a minor forest produce so that the dependants would 

get free access. The bamboo economy is so high that the State Governments are not ready to 

forego their rights and wants to keep it as an inaccessible commodity. 

 India, the second largest producer of bamboo has about 9 million hectares of forest area 

covered with bamboo forests with the major part in the North-eastern states of India like Assam, 

Meghalaya, Manipur, Mizoram, Nagaland and others like Odisha, Bihar and Maharastra. (Table 3). 

There are about 136 species of bamboo in India and among this 58 species belonging to 10 genera 

are found in the North-eastern states. The average yield is 0.33 tonnes per hectare and one tonne 

of bamboo is sold at Rs. 1000. The annual production is 4.7 million tones with a turnover about 

10,000 to 15,000 crore rupees and 15% annual growth rate. The major beneficiaries are paper and 

pulp industry and the construction sector.  

 On the other side the forest dwellers and tribes have been using bamboo in all aspects of their 

livelihood starting from infrastructure like shelters, bridges, houses and fences to food, utensils 

and weapons. For livelihood bamboo is made into baskets, mats, fans, incense sticks, shelves, 

handicrafts and decorative items to be sold and revenue generated. Consequent to their need 

these people are able to sustain bamboo production with their traditional conservative methods 

so that total extinction of species has been prevented. Unlike the State Government , which 

would cut bamboo indiscriminately thereby creating mass destruction and finally scarcity, the 

stakeholders with their age old wisdom can manage better in creating a sustainable production.  

In spite of amendment of Forest Act and direct letter to Chief Ministers, the State Governments 

are not ready to lose their revenue and give a small share to the local communities. Still legal 

hassles in the form of rules, regulations and permits formulated by State Forest Authorities deter 

the procurement of bamboo by the locals for their life subsistence needs.  In the context of 

climate change, bamboos are highly effective carbon sequestrate that even one full grown 

bamboo could nullify grams of CO2. This material is biodegradable, eco friendly and makes 

construction less energy intensive. Thereby its sustainable production would be a green solution 

to prevent environmental pollution. Only a holistic policy involving the stakeholders with equity 

would create sustainable bamboo forests down the line.  
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Abstract 

 For the current generation of genetically modified (GM) crops the improvement of agronomic traits 
(e.g. herbicide tolerance, insect resistance) has been a major objective. The lack of obvious and direct 
benefits for the consumer has been a main point of criticism. Future trends will increasingly encompass the 
modification of quality traits, such as the improvement of sensory and especially nutritional properties. 
Some of the ongoing developments try to meet the desire of consumers for ‘healthy’ or ‘high-tech’ foods in 
developed countries. Others are intended to assist in adjusting the nutritional status of foods to the needs 
of consumers in developing countries. Considering the increasing world population and the limited amount 
of arable land, GM technology may also become a valuable tool to ensure food security. The major 
prerequisite for the applicability of the technique is the safety of the resulting products. The increasing 
complexity of modifications intended might require adjustments and improvements of the strategies 
applied to the safety assessment of GM foods. Present research activities try to meet these new challenges. 
Key words: Genetically modified food and food safety assessment 

 
Introduction  

 Within a rather short period of time genetic engineering has evolved from basic science to 

commercial applications. The use of this versatile tool of modern biotechnology has become a 

multibillion-dollar usiness (Malik, 1999). Considering the important role of fermentation 

technology in traditional food production, it was not surprising that the area of foods and food 

ingredients attracted the interest of genetic engineers from the very beginning. One of the frist 

commercial examples was the production of the cheese making enzyme chymosin, traditionally 

obtained from calves, by fermentation using genetically modified (GM) microorganisms (Flamm, 

1994).The techniques developed for transformations of plants were readily applied to crops and 

GM plants used for food production are now a reality (James, 2000). Starting from 1.7 million ha 

in 1996, the global area of transgenic crops significantly increased to 44.2 million ha in 2000. 

However, interpretation of these total numbers has to take into account that present applications 

of recombinant DNA techniques focus on few plants and few traits. The spectrum of 

commercialized transgenic crops is essentially limited to soybean, corn, cotton and canola. 

Ninety-three percent of the GM crops planted exhibit herbicide tolerance and insect resistance as 

target traits (James, 2000). These applications may be useful to the growers but they seem of no 

direct and obvious benefit for consumers. This is one of the reasons for the low acceptance of 

foods derived from genetically modified organisms (GMO) and the continuing public debate on this 

technology. The objectives of this contribution are: (i) to review the current and potential 

applications of GM in food production; (ii) to outline present and future benefits of GM crops; and 

(iii) to discuss challenges in safety assessment evolving from new developments in this field. 

 
Applications of Agronomic Traits 

a) Herbicide Tolerance 

 The application of herbicides is an indispensable part of modern agriculture. If weeds are not 

controlled, they may account for crop losses ranging from 20 to 60%. Tolerance of crops to 
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herbicides has been achieved either (i) by introducing a gene coding for a target enzyme 

insensitive to the herbicide (Padgette et al., 1996) or (ii) by introducing a gene encoding an 

enzyme metabolizing and thus detoxifying the herbicide (Rasche et al.,1995). Tolerance to 

glyphosate (Roundup Ready) and glufosinate (BASTA), respectively, are the commercially most 

relevant applications. Herbicide tolerant plants are grown on 74% of the global area of transgenic 

crops. Herbicide-tolerant soybean was the most dominant (59%) transgenic crop grown in six 

countries (USA, Argentina,Canada, Mexico, Romania and Uruguay) in 2000 (James, 2000).  

Major benefits of growing herbicide-tolerant crops are increased yields and reduced costs. 

Moisture loss and soil erosion can be minimized by non-tillage farming. Roundup Ready and BASTA 

are favorable in terms of mammalian safety and environmental properties (Padgette et al., 1996). 

b)  Insect Resistance 

 The commercially second most important trait conferred to crops by genetic engineering is 

insect resistance. Plants expressing d-endotoxins from Bacillus thuringiensis (Bt) have been grown 

on 19% of the global area of transgenic crops (James,2000). This strategy has been applied to 

confer insect-resistance to crops such as canola, corn,cotton and potato. Major benefits exhibited 

by Bt-resistant plants comprise improved crop yields, reduced use of chemical insecticides (Xia et 

al.,1999), reduced levels of fungal toxins (Munkvold et al., 1997) and preservation or 

enhancement of populations of beneficial insects (Betz et al., 2000). In order to minimize the 

development of resistance to Bt toxin, field management practices such as maintenance of 

refuges are applied. Alternative strategies to confer insect resistance to plants, which might 

become of practical importance in the future have been described (Schuler et al., 1998).  

They include the expression of lectines (Down et al., 1996), proteinase inhibitors (Leple et´al., 

1995), a-amylase inhibitors (Altabella and Chrispeels, 1990) or cholesterol oxidase (Cho et al., 

1995). 

c) Resistance to Viruses, Fungi and Bacteria  

 Protection against viral diseases has been achieved by expressing viral coat proteins or by 

introducing viral replicase genes (Galun and Brei-man, 1997). Resistance to fungi is conferred by 

GM-induced biosynthesis of phytoalexins, by the expression of cell wall-hydrolyzing enzymes 

(chitinases, b-glucanases) or expression of ribosomal inhibitor proteins specific to fungal 

ribosomes (Malik, 1999). Resistance to fungi is beneficial not only from a commercial point of view 

(yield) but also considering the reduction in mycotoxin levels. Various strategies ranging from 

expression of antibacterial enzymes (During, 1996) to engineered detoxification (Zhang, 1999) 

have been described to confer resistance to bacteria. 

 The present improvements of agronomic properties are tailored to the needs of agriculture in 

developed countries. Traits such as pest- and disease-resistance are also of outstanding 

importance to developing countries. This becomes very evident if one considers that more than 

15% of the world‘s crops are lost by insect damage and this happens mostly in developing 

countries. However, in order to contribute really to food security, biotechnological developments 

will have to focus on crops important in developing countries, e.g. Cassava and rice  

(Puonti-Kaerlas et al.,1999). 

d) Drought Resistance 

  The expression of the full genetic potential of a plant (e.g. maximum yield) is seriously 

affected by the inadequacy ofwater. Pathways involving the biosynthesis of metabolites like 

polyamines, proline, glycine betaine and trehalose were shown to be related to drought 

resistance (Mitra, 2001). 
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e) Effects of Metals 

 Thirty percent arable land is characterized by the poor solubility of iron due to the alkaline 

soil. The resulting limitation of plant growth cannot be alleviated by fertilizers. The tolerance of 

rice to such low iron availability in alkaline soils could be improved by genetically engineering the 

crop to release more iron-solubilizing chelators (Taka-hashi et al., 2001). Aluminum released by 

acid soils is toxic to crop roots. Thirty to forty percent of the world‘s arable land is affected by 

acid soils resulting in yield losses of up to 80%. Expression of bacterial citrate synthase in roots is 

one of the strategies presently being developed to overcome this prob lem (De la Fuente et al., 

1997).  

f) Salinity  

 Forty percent of the irrigated land is affected by salinity. The resulting decline in 

photosynthesis and the increased formation of oxygen radicals limits the crop performance. 

Genetic engineering can be used to increase the cellular content of osmolytes (Karakas, 1997), to 

express antioxidative enzymes (Van Breusegem et al., 1999), or to introduce sodium pumps (Apse 

et al., 1999). 

g) Quality traits 

 In industrialized countries the improvement of the agronomic performance of crops does not 

appear as a direct benefit to the customer purchasing the food in the super market. In order to 

convince the consumer on the advantage of genetic engineering and thus to increase the 

acceptance of GM foods, ‗obvious‘ traits such as sensory or nutritional properties have to be 

improved. 

h) Sensory properties 

 The FLAVR SAVR™ tomato, the first transgenic crop put on the market in the US (Reden-baugh 

et al., 1995) exhibited delayed ripening due to anti-sense inhibition of polygalacturonase,a key 

enzyme involved in the softening of cell walls. Unfortunately, this trait was mainly propagated as 

means to increase the shelf life of tomatoes. The potentially positive effect on the flavor implied 

in the commercial name has actually not been exploited. Other strategies trying to improve the 

flavor characteristics interfere with the metabolism of ethylene, e.g. by anti-sense inhibition of 

the 1-aminocyclopropane-1-carboxylic acid oxidase via anti-sense (Ayub et al.,1996). Approaches 

that are more recent are intended to modify enzyme catalyzed steps in the biosynthesis of 

specific flavor and aroma constituents.  

i) Nutritional properties 

The next wave of applications of recombinant DNA techniques in food production will be 

characterized by approaches to improve the nutritional properties of raw materials and the foods 

made thereof (Kochian and Garvin,1999). Genetic engineering can be applied to modify 

macronutrients as well as micronutrients in foods. 

j)  Macronutrients 

 Genetic engineering of lipid metabolism in oil crops is being driven bythe demand for oils and 

fats as raw material forthe chemical industry as well as by the key role ofedible fats and oils in 

the human diet (Gunstone,1999; Murphy, 1999). Modification of the chain lengths and the degree 

of saturation of fatty acidshas resulted in commercialized products, such as high laurate canola oil 

(Del Vecchio, 1996; Friedt and Luhs, 1998) and sunflower seed oil with high¨oleic acid content 

(Kinney and Knowlton, 1998). Designing the lipid content of edible oils according to health 

benefits will be one of the major trends in the near future (Vageeshbabu and Chopra, 1999).  
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k) Micronutrients 

 The wide range of iso-prenoids found in plants and the integration of metabolic pathways of 

steroids, carotenoids and retinoids (Gawienowski, 1999) offers the potential to influence the 

content of these compounds by genetic engineering. An exciting current example is the 

genetically engineered biosynthesis of b-carotene in the so-called ‗Golden Rice‘ (Ye et al., 2000). 

The presence of this provitamin in a major food might help prevent vitamin A deficiencies in 

considerable parts of the population in Southeast Asia. It has been estimated that about  

1.3 billion people suffer from iron deficiency. In order to increase the iron content of rice, the 

major staple food in Asia, three approaches have been proposed: (i) introduction of the ferritin 

gene from Phaseolus 6ulgaris into rice; (ii) expression of a heat-tolerant phytase from Aspergillus 

fumigatus; and (iii) over expression of endogenous cystein-rich metallothionein-like protein  

(Lucca et al., 2000). Owing to the present wave of ‗functional foods‘increasingly put on the 

market in Western countries, there is increasing interest in bioactive plant constituents. Modifying 

composition and distribution of high-value compounds, such as carotenoids and vitamins 

(Hirschberg, 1999) or flavonoids and isoflavonoids (Dixon and Steele, 1999) may become ‗gold 

mines‘ for metabolic engineering. 

 
Food Safety Assessment of GM Crops 

Present Approaches 

 The principle of ‗substantial equivalence‘ elaborated in several international consultations 

since the beginning of the 1990s (WHO, 1991, 1995; OECD, 1993) became a key element in the 

safety assessment of foods derived from GMO. The concept is used to identify similarities and 

differences between the GM food and a comparator with a history of safe use that subsequently 

guides the safety assessment process (WHO, 2000). It proved to be suitable for the first 

generation of GM crops. Foods consisting of or containing GMO belong to the best-analyzed foods 

we know. So far, there are no documented reports on adverse effects on humans resulting from 

the consumption of food produced by means of recombinant DNA techniques. Nevertheless, the 

safety assessment approach is subjected to criticism and controversial discussion. Contemporary 

and future activities have to take arguments forwarded into account and contribute to the 

development of science-based adjustments and improvements, especially in the light of the next 

generation of GM foods to be expected. 

 

Future Challenges 

 As outlined in the above sections, the next generation of GM foods will not be limited to 

plants with agronomic advantages but will increasingly focus on improvements of the nutritional 

properties of a crop. These GMO with ‗added values‘ will cross the borderline between GM foods 

and ‗functional foods‘. The complexity of metabolic changes in GM crops will increase.  

The establishment of ‗substantial equivalence‘ to a counterpart with an accepted standard of 

safety will become more difficult. Therefore, the need to perform comprehensive safety and 

nutritional assessment of ‗novel foods‘ will increase. As feeding studies with whole foods will be 

requested more often, a refinement of these approaches will be needed. The development of 

early in vitro/in vivo biomarkers for toxicity might be useful. The safety assessment of GM foods 

will have to go beyond the assessment of the single product as such and will have to encompass 

the overall impact of the food to the nutritional status of the population. The assessment of the 

intake of critical nutrients will be of increasing importance. The different situations in developed 

and developing countries will have to be taken into account. 
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Abstract 

 Coffee is one of the most popular drinks in the world. Coffee has played a crucial role in many 
societies. Worldwide coffee plants are cultivated in over 70 countries. In the global level, coffee beans have 
a high demand after water and tea. Over 2.25 billion cups of coffee are consumed in the world every day. 
Indian coffee has a unique historic flavour also. India is one of the leading coffee producers in the world. In 
India, coffee is a commercial crop and is grown by plantation method. Arabica and Robusta are the two 
types of coffee cultivated in commercial scale. Coffee is grown in 17 states of India. In this paper an 
attempt is made to analyse the growth performance of planted area, production, productivity, domestic 
consumption and exports of coffee in India. This study is mainly based on a time series data has been 
collected for the years 1967-68 to 2014-15. For the analysis purpose, the study period is divided into two 
sub periods that is pre reform period from 1967-68 to 1991-92 and post reform period from 1992-93 to 2014-
15. Trend analysis and the Compound Growth Rate are calculated to understand the changes during the pre 
and post reform periods.  
Key Words: Coffee, Production, Productivity, Exports and Growth performance. 

 

Introduction 

 Coffee is one of the most popular drinks in the world. Coffee has played a crucial role in many 

societies. Coffee is a brewed beverage with a separate aroma and flavor, prepared from roasted 

coffee beans. The coffee beans are found inside coffee berries of the coffee plant. The coffee 

plant may be best described as a shrub. Its appearance is graceful and attractive. The coffee 

plant belongs to the botanical family Rubiacea, and to the class Pentandria Monogtnia of Linnaus. 

Arabica and Robusta are the two main varieties of coffee world over. Worldwide coffee plants are 

cultivated in over 70 countries, primarily in equatorial Latin America, Southeast Asia, South Asia 

and Africa. Coffee is an important commodity and a popular beverage in the world.  In the global 

level, coffee beans have a high demand after water and tea. Over 2.25 billion cups of coffee are 

consumed in the world every day. Over 90 percent of coffee production takes place in developing 

countries, while consumption happens mainly in the industrialized economies.  Worldwide, 25 

million small producers rely on coffee for a living because it is a more labour-intensive culture.  

 
Coffee in World Scenario 

 Brazil is the world leader in production of coffee and it contributes 40 percent of the world‘s 

total coffee supply. Vietnam is the second largest producer of coffee in the world, accounting for 

16 percent of global production. It is the main producer of Robusta type coffee. Coffee production 

in Vietnam creates employment for more than one million workers. Colombia is third largest 

producer of coffee and second largest supplier of Arabica coffee after Brazil. About 25 percent of 

the country‘s rural population that is 2.4 million Colombians economically depends on coffee 

production. Indonesia is the fourth largest producer coffee and second largest exporter of Robusta 

PRODUCTION AND EXPORT SCENARIO OF COFFEE IN INDIA IN 

THE PRE AND POST REFORM PERIOD 
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type coffee. Indonesian coffee is produced to an estimate of 1.5 million smallholding farmers. 

Ethiopia is the fifth largest producer of coffee in the world. Ethiopia is the largest coffee 

producer in Africa. The European Union is the primary market, accounting for 60 percent of sales. 

Ethiopian coffee is produced by a 1.2 million smallholding farmers and produce over 90 percent of 

the coffee. India is the sixth largest coffee producer in the world. The other most important 

countries in the list are Africa, Uganda, Kenya, North and Central America, Mexico, Honduras, 

Guatemala and Thailand. 

 
Coffee in India 

 Indian coffee is the most extraordinary of beverages, offering intriguing subtlety and 

stimulating intensity. India is the only country that grows all of its coffee under shade. Indian 

coffee is typically mild and not too acidic; these coffees possess an exotic full-bodied taste and a 

fine aroma. Indian coffee has a unique historic flavour also. Due to its climatic conditions and the 

nature of the soil the Western Ghats are more suitable to grow coffee. India has consistently been 

producing an average of 2, 70,000 metric tons of coffee per year. There are approximately  

2, 50,000 coffee growers in India; 98 percent of them are small growers.  

 In India, coffee is a commercial crop and is grown by plantation method. Arabica and Robusta 

are the two types of coffee cultivated in commercial scale. Coffee is grown in 17 states of India. 

It is cultivated in 4,18,975 hectares mainly in the southern states of Karnataka, Kerala and Tamil 

Nadu. These three states are called the traditional areas of coffee production and to a small 

extent in other Non-Traditional and Non-Conventional areas such as coastal tribal Andhra Pradesh, 

Orissa and North Eastern areas. The north eastern areas comprising the seven sister states of 

Assam, Manipur, Meghalaya, Mizoram, Tripura, Nagaland and Arunachal Pradesh.  

Coffee plantations in India are labour intensive. The labour component forms nearly 65 percent of 

the total production.  

 In India the coffee plantations provide employment opportunities for 6, 00,000 workers on 

daily basis (Jagdish and Ram, 2011). It is estimated that nearly a one million of people directly or 

indirectly depend on coffee for their livelihood. Coffee production in India is small grower 

dominant. Out of total number of 2.1 lakhs coffee growers in the country, around 2.08 lakhs that 

is 98 percent belong to the category of small growers with less than 10 hectares. The share of 

growers with more than ten hectares is only two percent on the whole (Indira. M, 2005). 

 

Objective and Methodology  

 The main objective of this paper is to analyze the growth trends in planted area, production 

and productivity, domestic consumption and exports of coffee in India from 1967-68 to 2014-15 

with the comparison of pre and post reform periods. The study covers whole of India. This study is 

mainly based on a time series data. The study period is 1967-68 to 2014-15. The study period has 

been divided into two sub periods that is pre reform period from 1967-68 to 1990-91 and post 

reform period from 1991-92 to 2014-15. The data is obtained from different issues of coffee 

journal published by Coffee Board of India, Data Base on Coffee, Economic and Marketing 

Intelligence Unit and International Coffee Organization Statistics.  

 The overall trend of area, production and productivity, domestic consumption and exports of 

coffee in India has been fitted by trend line using the ordinary least square method. The equation 

of straight line trend is Yt  =  a + bXt. The annual compound growth rate of area under cultivation, 

production and productivity of coffee in India was computed using semilog model. The semilog 

model equation is Ln(Yt) = a + bXt. The b value may be used to compute the compound growth 
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rate of the dependent variable. The compound growth rate coefficient is computed using the 

following formula. CGR = [antilog (b) -1] * 100. 

 

Results and Discussion 

1.  Area under Cultivation of Coffee in India 

 In India coffee is cultivated over a area of 4,23,844 hectares in the year 2014-15.  In which 

Arabica coffee occupies the 2,13,679 hectares and Robusta coffee occupies the 2,10,165 hectares. 

In India coffee plantations consist more of small holdings rather than the large holdings. Among 

the 3,25,411 coffee holdings in the country during 2014-15, 3,21,506 (98.8 percent ) holdings 

belonged to small holdings with less than 10 hectares accounting for about 75 percent of the total 

area and contributing about 70 percent of total production. The remaining 1.2 percent of the 

holdings is cultivated by large farmers accounting for 25 percent of the planted area and 

contributing about 30 percent of total production.  

 

Table No. 1 Period Wise Trend and Growth Analysis of Coffee Planted Area in India 

(in ‘000 hectares) 

Period 
Linear Model 

CGR 
a b R2 t F 

Pre-Reform Period 
(1967-68 to 1990-91) 

117.349* 
(3.023) 

6.254* 
(0.212) 

0.98 29.560* 873.803* 3.38 

Post-Reform Period 
(1991-92 to 2014-15) 

273.050* 
(2.303) 

6.559* 
(0.161) 

0.99 40.693* 1655.927* 1.89 

Overall Period 
(1967-68 to 2014-15) 

113.915* 
(1.905) 

6.586* 
(0.068) 

0.99 97.285* 9464.41* 2.60 

Source: Computed data. * indicates significance at 5 percent level 

 

 The result indicates that the average plantation area under cultivation of coffee increased 

annually by 6254, 6559 and 6586 hectares respectively. The compound growth rates of respective 

periods are 3.38, 1.89 and 2.60 percent. . The regression estimates are positive and statistically 

significant at 5 percent level and the R2 values are satisfactory. The values of‗t‘ and ‗F‘ were 

significant at 5 percent level in the pre-reform, post-reform and overall period. This indicates 

that there was an increase in the total area under cultivation of coffee in both pre and post 

reform periods in India. It shows an increasing trend because of the encouragement given by the 

Coffee Board of India in order to provide the cultivation practices, irrigation facilities, provide the 

pesticides at low cost and organize the quality improvement programmes to the small growers. 

 

2.  Production of Coffee in India 

 Coffee is one of the major plantation crops that contribute substantially to be agricultural 

economy of the coffee producing states in India. Coffee has helped a lot to preserve the bio-

diversity and also the environment of coffee cultivation regions. It is also a major foreign 

exchange earner among the plantation commodities. Coffee cultivation in India is dominated in 

the hill tracts of southern part of country. Total production of coffee during the year 2015-15  

was 3,27,000 tons out of that 98,000 tons of Arabica and 2,29,000 tons of Robusta. 
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Table No. 2 Period Wise Trend and Growth Rate Analysis of Production of Coffee in India  

(in ‘000 tons) 

Period 
Linear Model 

CGR 
a b R2 t F 

Pre-Reform Period 
(1967-68 to 1990-91) 

70.896* 
(11.180) 

4.009* 
(0.782) 

0.54 5.124* 26.257* 3.28 

Post-Reform Period 
(1991-92 to 2014-15) 

193.202* 
(10.491) 

5.609* 
(0.734) 

0.73 7.639* 58.360* 2.32 

Overall Period 
(1967-68 to 2014-15) 

53.750* 
(7.826) 

5.649* 
(0.278) 

0.90 20.318* 412.815* 3.26 

Source: Computed Data. * Significant at 5 percent level. 

 

 According to the table no.2, India‘s total production of coffee increased annually by 4,009 

tons in the pre-reform period, 5,609 tons in the post-reform period and 5,649 tons in the overall 

study period. The regression estimates are positive and statistically significant at 5 percent level. 

The result of compound growth rate analysis argues that, 3.28, 2.32 and 3.26 percent of growth in 

the respective periods. Coffee production in India was more significant in the pre-reform period 

and the overall period. In the pre-reform period the demand for Indian coffee was more in the 

international market and also in the domestic market. In the post-reform period, the government 

gave more attention to the industrial products rather than the agricultural products. After the 

liberalisation, the price risk in the coffee market has shifted from the government to the growers 

making the producers more vulnerable to increased price fluctuations. The major characteristic of 

coffee industry is that 75 percent of coffee production is exported to non coffee producing 

countries. In India, neither the domestic consumption nor the export market increased in tandem 

with the coffee production over the past years, resulting in the coffee crisis. Hence, the coffee 

industry is exposed to high level of production risk in the post –reform period. 

 
Figure No. 2 Period Wise Production of Coffee in India (in ‘000 tons) 

 
 

3.  Productivity of Coffee in India 

 Productivity is a measure of the efficiency of production. Productivity is a ratio of production 

output to what is required to produce it (inputs). Yield in coffee totally dependent on the flowers 

produced by the coffee plant and more importantly, on the percentage of fruit-set from flowers. 

Blooming is the time when coffee plants bloom with white flowers which last for about 3–4 days 
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before they mature into seeds. In India there is a huge variation in the yield of coffee in different 

regions. This difference in the yield is attributed largely to the topographical conditions including 

soil and the rainfall situation. In 2014-15 the average productivity of Arabica coffee was 257 

kg/ha, Robusta coffee was 1,144 kg/ha and in overall the productivity was 847 kg/ha.  

Table No. 3 Period Wise Trend and Growth Rate Analysis of Total Productivity  
of Coffee in India (in kg/ha) 

Period 
Linear Model 

CGR 
a b R2 t F 

Pre-Reform Period 
(1967-68 to 1990-91) 

612.402* 
(58.594) 

4.277 
(4.101) 

0.05 1.043 1.088 0.53 

Post-Reform Period 
(1991-92 to 2014-15) 

861.319* 
(25.641) 

-1.542 
(1.795) 

0.03 -0.859 0.739 -0.17 

Overall Period 
(1967-68 to 2014-15) 

610.655* 
(33.153) 

5.849* 
(1.178) 

0.35 4.966* 24.658* 0.84 

   Source: Computed Data * Significant at 5 percent level. 
 

 From the table no 3 observed that total productivity of coffee increased annually by  

4.277 kg/ha in the pre-reform period and 5.849 kg/ha in the overall period. In the post-reform 

the total productivity of coffee was decreased annually by -1.542 kg/ha. The post-reform period 

shows a negative regression co-efficient and the estimates are not statistically significant at 5 

percent level. The overall period recorded the positive regression co-efficient and statistically 

significant at 5 percent level. So there is a growth in the total productivity of coffee in India in 

the overall study period. An analysis of compound growth rate talks about the result of 0.53 

percent of growth during the pre-reform period and the growth rate had decreased to -0.17 

percent during the post-reform period and then increased to 0.84 percent during the overall 

period. The rising labour problem, sharp increase in the cost of production over the last few 

years, inadequate irrigation facilities, lack of extension services or reach of extension to farmers 

at the right time are often cited as a major reasons for lowering the coffee productivity.  An 

additional coffee diseases and pests also play an important role in lowering the coffee 

productivity. 

 

4.  Domestic Consumption of Coffee in India  

 The demographic consumption of coffee consumers has changed drastically since the 

establishment of India‘s first coffee house way back in 1780. Coffee cafes are more of popular 

hangouts for young Indians aged between 15 – 25 years. The annual percapita tea consumption in 

India is around 620 grams while coffee consumption is just 85 grams only The Coffee Board of 

India has estimated the consumption of coffee in India to be around 1, 25,000 tonnes in 2015 

against the production of 3, 31,000 tonnes. According to the Indian Coffee Board, domestic coffee 

consumption is increasing by 5 to 6 percent annually, partly due to expansion of the coffee café 

culture and the spread of the coffee drinking habit throughout India.  

Table No. 4 Period Wise Trend and Growth Rate Analysis of Domestic Consumption  
of Coffee in India (in ‘000 tons) 

Period 
Linear Model 

CGR 
a b R2 t F 

Pre-Reform Period 
(1967-68 to 1990-91) 

33.596* 
(1.606) 

1.079* 
(0.112) 

0.81 9.603* 92.215* 2.36 

Post-Reform Period 
(1991-92 to 2014-15) 

34.631* 
(5.879) 

3.363* 
(0.411) 

0.75 8.174* 66.822* 4.38 

Overall Period 
(1967-68 to 2014-15) 

25.634* 
(4.167) 

1.479* 
(0.148) 

0.68 9.993* 99.855* 2.23 

  Source: Computed Data. * Significant at 5 percent level. 
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 From table no .4, it can be observed that the total domestic consumption of coffee increased 

annually by 1,079 tons in the pre-reform period, 3,363 tons in the post-reform period and  

1,479 tons in the overall study period. The compound growth rate analysis of domestic 

consumption of coffee shows 2.36, 4.38 and 2.23 percentage of growth during the respective 

period. According to Mahesh Kulkarni, (2014) coffee consumption in India is about 90 grams of 

coffee per person per year which has increased from 15.6 cups to 16.6 cups. In the post-reform 

period the percapita consumption of coffee in India has increased around 40 percent. In a recent 

survey by Coffee Board of India, it was found that the coffee consumption in India has been 

largely concentrated in the southern region. The availability of fresh coffee at an affordable price 

is the major driver for the high levels of domestic consumption in India. However in the  

post-reform period, there has been a spread in coffee consumption to other parts of India, even if 

largely in urban centers. This penetration of coffee consumption is not restricted to the beverages 

alone but also in other forms like desserts and ice-creams.  

 

5.  Exports of Coffee in India 

 India exported around 2, 87,503 tonnes of coffee in the year 2014-15. Apart from its domestic 

consumption, India also exports the green and instant coffee. About 80 percent of the total coffee 

produced in the country is exported to over 88 countries of the world. Of that which is exported, 

70 percent is bound for Germany, Russian federation, Spain, Belgium, Slovenia, United States, 

Japan, Greece, Netherlands, France and Italy accounts for 29 per cent of the exports. Most of the 

export is shipped through the Suez Canal. The instant coffee export accounts for 85 per cent of 

Indian coffee export to Russia. The major coffee exporters are Nestle India Limited, Hindustan 

Liver Limited and Narasu‘s Exports. During 2014-15, a total quantity of 3,06,429 tons of coffee 

including re-exports was exported from India to various countries at valued of Rs. 5,163.71 crore.  

 

Table No. 5 Period Wise Trend and Growth Rate Analysis of India’s Coffee Export in terms of 

Quantity (in ‘000 tons) 

Period 
Linear Model 

CGR 
a b R2 t F 

Pre-Reform Period 
(1967-68 to 1990-91) 

22.498* 
(3.067) 

3.389* 
(0.215) 

0.92 15.786* 249.205* 6.07 

Post-Reform Period 
(1991-92 to 2014-15) 

132.092* 
(12.882) 

7.135* 
(0.902) 

0.74 7.914* 62.635* 3.49 

Overall Period 
(1967-68 to 2014-15) 

-8.933 
(7.797) 

6.204* 
(0.277) 

0.92 22.395* 501.534* 5.28 

Source: Computed Data. * Significant at 5 percent level. 

  

 The table no. 5 displays the results and indicates that the coffee exports from India increased 

annually by 3,389 tons in the pre-reform period, 7,135 tons in the post-reform period and 6,204 

tons in the overall study period. So there was a positive growth in India‘s coffee export. As far as 

the compound growth rate of India‘s coffee export was concerned, it was 6.07 percent during the 

pre-reform period and this compound growth rate had significantly decreased to 3.49 percent 

during the post-reform period and 5.28 percent during the overall period. According to the 

analysis of pre and post reform of coffee export showed variation in volume of export and there 

was a continuous rise because of increase in domestic consumption and the expansion of 

international markets. In the post-reform period there was a huge hike in volume of export due to 

the constant demand in international markets. 
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Figure No. 2 Period Wise India’s Coffee Exports in terms of Quantity (in ‘000 tons) 

 
 

Findings  

 The secondary data analysis on production and export of coffee in India has revealed that 

there is a positive variation in production and export of coffee in India during the pre and post 

reform periods. The result expressed that there is a considerable increase in area under 

cultivation of coffee after the reform is taken place. It is evident from the discussion, the growth 

rate of coffee production increases during the study period. The trend analysis reveals that there 

is a positive annual change in the production of coffee in India. The productivity of coffee alone 

shows the negative growth rate in the post reform period. This is mainly because of the high 

fluctuations in the coffee prices. The better prices received by growers has helped to improve the 

productivity of coffee. The study also finds that there was a positive growth in total domestic 

consumption of coffee in India because of increased acceptance of Café culture with brands like 

Café Coffee Day, Barista, Starbucks, etc. Further the study reveals that there was a positive 

growth in India‘s coffee export. According to the analysis of pre and post reform of coffee export 

showed variation in volume of export and there was a continuous rise because of increase in 

domestic consumption and the expansion of international markets.  

 

Conclusion 

 The analysis reveals that there is a positive impact for trade liberalization on area under 

cultivation, production, domestic consumption and exports of coffee in India. The positive 

average production of coffee over the entire study period reveals that there is scope for 

increasing the coffee production for strengthening the coffee exports in India. This could be done 

by adopting new technology for coffee cultivation. The climatic events and supply shocks remain 

the real threat to the development of a balanced market and sustainable conditions for the Indian 

coffee economy. Government and financial institution should take appropriate steps to increase 

the credit facility to the growers, which will increase the production of coffee all over India and 

will help the country to face competition in the international market in the present  

globalised era. 
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Abstract 

 The milk produce play on important role in our economy milk is only natural products is that it is used 
by people at regular intervals for different purpose milk is an Essential balance food for both children and 
aged people. Dairy farming plays an important role in generating employment and income in rural areas. 
This study would help the common people to understand the important livestock rearing and its benefits. 
The entire relevant variable was considered data were collected personally with the help of structured 
interview schedule collected data’s were subjected to the statistical analysis. This study used the analysis 
of Trent line Garratt ranking and percentage analysis. The study revealed that 59 percent of the 
respondents were working in farmers. The implementation and observance of the following suggestions 
would be very much needed. India is changing rapidly in aspects of life. The effect of westernization is one 
of the main factors responsible for societal changes, mostly related to the standards of living, changing 
diets, and accordingly a change of product lines in the retailers. 
Key word: dairy farmers, milk, production 

 

Introduction  

 Milk is endowed with nutrient to fulfil the nutritional needs milk contains all the chemicals in 

water, fat, proteins, lactose, minerals and vitamins which essential for growth. India has emerged 

as the largest producer of milk in the world dairy means a place where milk and milk products are 

kept or sold to consumer. The milk produce play on important role in our economy milk is only 

natural products is that it is used by people at regular intervals for different purpose milk is an 

Essential balance food for both children and aged people. The livestock sector has become a 

powerful in rural development and poverty alleviation programmes in the state. Cattle-rearing is 

an important source of income for a nation. Livestock sector has vast potential for employment 

generation in rural areas. India is the largest milk producing counting in the world. Karnnatak is 

one of the frontline states in milk production and rank as number two in the country the coverage 

of more than 45% of revenue of villages is under co-operative ambit. The milk producers in the 

state in the co-operative sector get an average yearly income of Rs 32 crores, collectively for the 

milk power to the dairy societies which indicate the importance of this sector in the rural 

economy. Dairy farming is a class of agriculture for long term production of milk which is 

processed (either on the farm at a dairy either of which may be collect a dairy) for eventual sales 

of a dairy product.  

 

Need for Dairy Farming  

 The dairy form is dependent on the cow‘s ability to live a healthy life. Produce milk, and have 

calves that can become the next generation of the farm. Dairy forming requires detailed programs 

for herd health reproduction and calf care in addition to the nutrition and financial aspect on the 

farm. 

SOCIO ECONOMIC STATUS OF DAIRY FARMERS 

IN THENI DISTRICT 
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Milk Production in India 

 The importance of dairying in India hardly needs emphasizing India has vast sources of 

livestock which play an important role to the national economy and also in the socio- economic 

development of millions of rural households. India has one of the largest stocks of cattle and 

buffalos, more than 50 percent of the buffalos and 20 percent of its cattle. The Indian dairy 

sector contributes a large share of the agricultural Gross Domestic Product (GDP) although the 

contribution of agriculture and allied sectors to the national GDP has declined during the past few 

decades, the  Indian dairy industry is poised for dramatic growth, urbanisation, income growth, 

high income, elasticity of demand, and change in food habits that fuelled the increase in milk 

consumption are expected to continue well into the new millennium, creating a veritable 

livestock revolution. 

 

Origin of the Milk Industry 

 Milk is the nature‘s idea of food for infants and growing children in our country, except in rare 

cases of lactose intolerance. The importance of milk occupies in our diet has been recognized 

since Vedic time, and all modern research has only supported and reinforced this view. In fact, 

milk is now considered not only desirable but very much essential to person from his childhood. 

 To utilize the above environmental and marketing conditions, the processing and maintenance 

units were established by the name of MILK DAIRIES to bridge the s imbalance between high 

demand and less supply. 

 Thus dairying started in India, where the production of milk and its products takes place.  

The process of Collecting, Chilling, Pasteurizing the milk and preventing it from the micro 

bacteria and packing is called dairying. The Indian dairy industry has grown after 1960‘s then the 

large number of modern milk plants and factories has been established. India is the world‘s 

largest milk producing country.          

 

Scope of the Study 

 This is the only surviving dairy of the four mega established across the country in 1967 with 

the United Nations International Children‘s Emergency Fund (UNICEF). Dairy farming plays an 

important role in generating employment and income in rural areas. This study would help the 

common people to understand the important livestock rearing and its benefits. The problems of 

the respondents identified by the study and the suggestions given to meet competitions and 

survive as a profitable one may help more producers to involve in dairy farming. 

 

Objective of the Study  

 To analyze the milk production in India  

 To study the income and expenditure pattern of dairy farmers in Theni district 

 To analyses the problem faced by dairy farmers in Theni district 

 
Methodology  

 Methodology is the way to systematically solve the researcher problems. It is considered to be 

the backbone of the study conducted. A suitable and reliable methodology is necessary for the 

scientific analysis and interpretations of economic problems. It determines strength, reliability 

and accuracy of the project. It comprises the period of study, selection of data, sources of data 

and various techniques used for analysis of the data. 

 



Fatima College, Madurai 
 

 
28                Vol. 5, No.1, Special Issue. 1, February 2017 

Period of the Study 

 The primary data has been collected during the period December 2016, February 2017.  

The secondary data were collected for the period of 15 years that is 2000-2015. 

 

Sources of Data 

 Both primary and secondary data are taken for this study. The primary data was collected 

through printed questionnaire, the questionnaires were distributed and response was collected 

from the dairy farmers in Theni district. The required secondary data for the analysis were 

collected from sourthern economists, kissan world, Indian journal of Agriculture, Indian marketing 

and also from website.   

 
Sampling Design 

 The primary data were collected from 150 respondents through interview schedule Theni 

District has 5 Taluks, 8 blocks and 2 revenue division. It has Municipal Corporation,  

3 municipalities, 22 down panchayat. The primary data were collected from the randomly 

selected for dairy farmers. 

 

Tools for Analysis 

 The method of least square and compound growth rate has been used to analyze the first was 

―To analyze the milk production in India‖. The fitted linear trend is represented in the form of 

equation: Yc = a+by.  

 The formula for calculating compound growth rate: A semi log model; Log Y = a + bt   

 Garret Ranking Technique 

The garret ranking technique has been used to analyse the namely third objective ―To 

identify the problems faced by the dairy farmers‖. The ranking given by the respondents is 

converted in two percent position by using the following formula;                           

Present position   =   100 ( Rji – 0.5)  

    Nji 

 Percentage Analysis 

 Percentage analysis is a simplest tool used by all. It is used to give the clear cut information 

about the analyses. The simple percentage method has been applied ―To identify the socio-

economic condition of dairy farmers‖. It is one of the simplest tools which were widely used in 

statistical work. It gives the clear information about the analysis. 

 
Results and Discussion 

1. Milk Production in India 

The following table show that the milk production in India during the year 2000-2015 

Table: 1 

Year Production (Million Tonnes) YC Fitter 

2000-01 80.6 76.29 

2001-02 84.4 80.95 

2002-03 86.2 85.05 

2003-04 88.1 90.28 

2004-05 92.5 94.94 

2005-06 97.1 99.61 

2006-07 102.6 104.27 

2007-08 107.9 108.94 



Agriculture in the New Millennium – Nutritious Seeds for a Sustainable Future 
 

 
Shanlax International Journal of Economics  29 

Year Production (Million Tonnes) YC Fitter 

2008-09 112.2 113.60 

2009-10 116.4 118.26 

2010-11 121.8 122.93 

2011-12 127.9 127.89 

2012-13 132.4 132.26 

2013-14 137.7 136.92 

2014-15 146.3 141.59 

 Source: Department of Animal Husbandry, Dairying and Fishering, Ministry of Agricultural GOL 

 The table 1 shows that there is a steady growth of milk production in India. The milk 

production value steadily increased during the study period from 2000-2001 to 2014-15. In the 

initial (2000) year milk production was 80.6 million tonnes. At the end of the year (2015) the milk 

production increased to 146.3 million tonnes. 

 

2. Per Capita Availability in India 

Table: 2 

Year 
Per Capita Availability 

(Gms/Day) 
YC Fitter 

2000-01 220 212 

2001-02 225 219 

2002-03 230 226 

2003-04 231 233 

2004-05 233 240 

2005-06 241 247 

2006-07 251 254 

2007-08 260 262 

2008-09 266 269 

2009-10 273 278 

2010-11 281 283 

2011-12 290 290 

2012-13 299 297 

2013-14 301 304 

2014-15 322 311 
 Source: Department of Animal Husbandry, Dairying and Fishering, Ministry of Agricultural.GOL 

  

 The table 2 shows that there is a steady growth of per capita availability of milk in India. The 

per capita availability of milk steadily increased during the study period from 2000 to 2001-13. In 

the initial (2001) year per capita availability were 212 gms per day. At the end of the year (2015) 

the per capita availability increased to 311 gms per day. There was 1.4 times increase in the per 

capita availability of milk in India during the study period. 

 
3. Gender of the Respondent 

Table: 3 Gender of the Respondent 

S. No Particular No. of the Respondents Percentage 

1 Male 82 55 

2 Female 68 45 

 Total 150 100 

   Sources: Primary Data 
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 The table 3 shows that the detail of the gender of the respondents. Out of the  

100 respondent‘s, 55 respondents were males, 45 respondents were females. It is concluded that 

55 percent of the respondents were males from dairy farmers. 

4. Type of Family 

Table: 4 Type of Family 

S.No Particular No. of the Respondents Percentage 

1 Joint family 71 47 

2 Nuclear family 79 53 

 Total 150 100 

      Sources: Primary Data 

 The table 4 shows that the detail of type of family of the respondents. Out of the 100 

respondents 59 percent of them were in nuclear family and 41 percent of them were in joint 

family, it is concluded that 59 percent of them were in nuclear family. 

 
5. Age of the Respondents 

Table: 5 Age of the Respondents 

Age in Years No of the Respondents Percentage 

Young <26 yrs 36 24 

Middle 26-45 yrs 100 67 

Old >45 yrs 14 24 

Total 150 100 

           Sources: Primary Data 

 The Table 5 shows that the detail of the age of the respondent‘s out of 100 respondents. 67 

percent of the respondents were in the age groups of (middle 26-45), 24 percent of them were in 

the age group of young (26 yrs) and old (45 yrs). Thus it is concluded that 67percent of the 

respondents were in the age group ranged between 26-45 years. 

 

6. Level Education of the Respondents 

 Education is an important determinant of a Pearson‘s social status. Education is an indicator 

of social and economic status of an individual. The distribution of the respondents on the basis of 

education. The following table shows the Education profile of the respondents of dairy farmers. 

Table: 6 Level Education of the Respondents 

S. No Particular No. of the Respondents Percentage 

1 Illiterate 59 39 

2 Primary level 35 23 

3 Secondary 24 16 

4 Higher secondary 19 13 

5 Degree 13 9 

 Total 150 100 

      Sources: primary data 

 The table 6 shows that the education qualification of the respondents. Out of the 100 

respondents 39 percent of them were studied illiterate, 23 percent of them were studied up to 

primary level, 16 percent of them were secondary, 13 percent of them were studied up to higher 

secondary level and only 9 percent of them were degree holders. 
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7. Number of Cows 

 The following table shows that the Availability of number cows in the dairy farmers. 

Table: 7 Number of Cows 

S. No Particular No. of the Respondents Percentage 

1 1 -5 75 50 

2 5 – 10 31 21 

3 10 – 15 29 19 

4 15 – 20 15 10 

 Total 150 100 

      Sources: primary data 

 The table 7 shows that out of the 100 respondents 50 percent of them were having 1-5 cows, 

21 percent of them were having 5 – 10 cows, 19 percent of them were having 10 – 15 cows, and  

10 percent of them were having 15 -20 cows. It is concluded that the 50 percent of them were 

rearing 1- 5 cows in their home.  

 

8. Income of the Respondents 

Table: 8 Income of the respondents 

Income No of the Respondents Percentage 

15000-30000 5 3 

30000-50000 132 88 

Above 50000 13 9 

Total 150 100 

           Source: primary data 

 

 The table 8 shows that the out of the 100 respondents. The monthly income 88 percent of the 

respondents were income earned 30000-50000, 9 percent of them were above 50000 amount of 

income earned and 3percent of them were income earned 15000-30000.  This study concluded 

that 88 percent of the respondents have the family income of earned 30000 – 50000. 

 

9. The Sample Respondents expenditure for a cow per day   

 Expenditure forms an integral part of life which reflects the standard of living of the 

respondents. The table shows that the cost spending for a cow per day 

 

Table: 9 Expenditure of the Respondents on cow 

S. No Particular (Rs.) No. of the Respondents Percentage 

1 Below 50 35 23 

2 50 – 75 48 32 

3 75 – 100 49 33 

4 Above 100 18 12 

 Total 150 100 

   Sources: primary data 

 

 The table 9 shows that Out of the 100 respondents 33 percent of the respondent were spent 

75-100 cost spending for a cow per day, 32 percent of them were spent 50-75 Rupees for a cow 

per day, 23 percent of them were spent below 50 for a cow per day, and 12 percent of them were 

have above 100 Rupees for a cow per day. It concluded that 33 percent of the respondents were 

spent Rs 75 – 100 for a cow per day. 
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10. Particulars of Milch Animals 

 Milch animal are the main asset for dairy farmers. Two types of milch animals HFX and JX are 

owned by the respondent. The table shows which breed you prefer for rearing animal 

Table: 10 Particulars of Milch Animals 

S. No Particular No. of the Respondent Percentage 

1 HFX cow 75 50 

2 JX cow 49 33 

3 Native breed cow 14 9 

4 Others 12 8 

 Total 150 100 

   Sources: primary data 

 The table 10 shows that Out of the 100 respondents 50 percent of the respondents prefer HFX 

breed Cow for rearing, 33 percent of the respondents prefer JX breed cow for rearing, 9 percent 

of the respondents prefer native breed cow for rearing, and 8 percent of the respondents prefer 

others breed cow for rearing. It is concluded that 50 percent of the respondent prefer HFX breed 

cow for rearing. 
 

Compound Growth Rate 

 A semi log mode of the type log Y=a+bt was fitted for production and per capita availability 

of milk in India during the study period and the results of the model are presented in the table  
 

Annual growth rate of milk production and per capita availability of Milk in India  

2000-2001 - 2014-15. 

Table: 11 

Growth 
Regression Co Efficient 

R2 CGR 
a b 

Milk production in India 4.262 .041 0.982 4.1852 

Per capita in India 5.333 .020 0.964 2.0204 

Source: Computed  

 The table 11 states that the growth of production and per capita availability of milk in India. 

This model clearly explains that 98 percent and percent variation in milk production in India 

during the study period. The CGR of milk production and per capita availability of milk production 

in India and Tamil Nadu were 4.1 percent, 2.02 percent. The milk production and per capita 

availability is increased during the study period is mainly due to operation flood phase I, phase II, 

phase III programme which was started in the year 1970 and ended in the year 1996. 

11. Problems of Farmers 

 The problem faced by the dairy farmers and to suggest suitable measures to measures to 

improve their participation. There is a remarkable improvement of the dairy producer in recent 

year. The dairy farmers faced some problems in developing their dairy sector.  The table shows 

that the problem are faced by dairy farmers 

Table: 12 Problems faced by the dairy farmers 

S.No Particular No. of the Respondents Percentage 

1 Low milk price 27 18 

2 Low fat and SNF 26 17 

3 Any disease 40 27 

4 Reduce calving rate 7 5 

5 Demand for Fodder 17 11 

6 Increased animal cost 33 22 

 Total 150 100 

       Sources: Primary data 
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This table 12 shows the problems faced by the dairy farmers. Out of the 150 respondent, 

27 percent of them were faced problem of any disease, 22 percent of them faced the problem of 

increased animal cost, 18 percent of them were face problem of low milk price, 17 percent of 

them were faced problem of low fat and SNF, 11 percent of the respondent were faced problem 

of a demand for fodder and remaining 5 percent of the respondents were faced problem of 

reduced calving rate.  

 

Findings  

 The study revealed that First problem faced by the respondent by them is ―any disease‖, the 

second problem faced is ―increase animal cost‖, and the third problem faced by the 

respondent is ―low milk price‖, fourth problem in ―low fat and SNF (Solid Non Fat)‖, fifth and 

sixth problems faced by the respondent are demand for fodder and reduced calving rate 

respectively. 

 The study revealed that the 67 percent of them were in the age group ranged between  

26 – 45 years. 

 The study revealed that 56 percent of them were studied up to matriculation school. 

 The study revealed that 59 percent of the respondents were working in farmers. 

 The study revealed that 89 percent of the respondents have the family monthly income of 

ranged between to 30000 – 50,000. 

 

Suggestions  

 This only confirms that food adulteration is common in India even milk consumed primarily by 

the children. The implementation and observance of the following suggestions would be very 

much needed. Need to create awareness about food safety and services. There should be a 

proactive approach to eradicate adulteration. 

 
Conclusion 

 India is changing rapidly in aspects of life. The effect of westernization is one of the main 

factors responsible for societal changes, mostly related to living standards, changing diets, and 

accordingly a change of product lines in the retailers. The dairy market is very much fragmented 

and the government involvement is limited. In the near future as a result of all the changes the 

dairy chain itself will change. The pace of the change is a multi factorial issue mostly depending 

on the government, government rules and their implantation. Food safety and food security are 

very much on top of the agenda in India and it will remain in the near future as food and feeding 

this huge population is crucial for sustainable growth of this ancient culture. 
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Abstract 

 India is mainly an agrarian country. Agriculture is the most important occupation for most of the Indian 
families. In India, agriculture contributes about sixteen per cent (16 %) to GDP and ten per cent (10%) of 
total exports. Over 60% of land area is arable making it the second largest country in terms of total arable 
land. An agricultural product of significant economic value includes rice, wheat, potato, tomato, onion, 
mangoes, sugar-cane, beans, cotton, etc. Though, with the growth of other sectors, the overall share of 
agriculture on GDP of the country has decreased. Still, agriculture continues to play a dominant part in the 
overall economic scenario of India. Food is essential for life. We depend on agricultural outputs for our food 
requirements. India produces large quantity of food grains such as millets, cereals, pulses, etc. A major 
portion of the food-stuffs produced is consumed within the country. As we depend on agriculture for food 
stuffs, agricultural productivity should be increased through organic farming instead of following 
conventional method.  
 In recent years, there is a lot of debate between the proponents of organic farming and a section of the 
community who questioned the scientific validity and feasibility of organic farming. The most often 
debated issues on organic agriculture fall under the following six categories: (i) Can organic farming 
produce enough food for everybody? (ii) Is it possible to meet the nutrient requirements of crops entirely 
from organic sources? (iii) Are there any significant environmental benefits of organic farming? (iv) Is the 
food produced by organic farming superior in quality? (v) Is organic agriculture economically feasible? (vi) Is 
it possible to manage pests and diseases in organic farming?  
 This paper focuses on increasing the productivity of agriculture through organic farming and ensures 
that organic farming supports our ecological system far better than conventional method of production 
Key words: arable land, cereals, pulses, organic farming, environment 

 

Introduction 

 India is mainly an agricultural country. Agriculture is the most important occupation for most 

of the Indian families. In India, agriculture contributes about sixteen per cent (16%) to GDP and 

ten per cent (10%) of total exports. Over 60% of land area is arable making it the second largest 

country in terms of total arable land. An agricultural product of significant economic value 

includes rice, wheat, potato, tomato, onion, mangoes, sugar-cane, beans, cotton, etc. Though, 

with the growth of other sectors, the overall share of agriculture on GDP of the country has 

decreased. Still, apiculture continues to play a dominant part in the overall economic scenario of 

India. Food is essential for life. We depend on agricultural outputs for our food requirements. 

India produces large quantity of food grains such as millets, cereals, pulses, etc. A major portion 

of the food-stuffs produced is consumed within the country. This paper focuses on increasing the 

productivity of agriculture through organic farming and ensure that organic farming supports our 

ecological system far better than conventional method of production 

 

Organic Farming 

 It is a method of crop and livestock production that involves much more than choosing not to 

use pesticides, fertilizers, genetically modified organisms, antibiotics and growth hormones and 

provide attentive care that promotes the health and meets the behavioural needs of livestock. 

Organic production is a holistic system designed to optimize the productivity and fitness of diverse 

communities within the agro-ecosystem, including soil organisms, plants, livestock and people. 

ORGANIC FARMING VERSUS CONVENTIONAL AGRICULTURE 



Fatima College, Madurai 
 

 
36                Vol. 5, No.1, Special Issue. 1, February 2017 

The principal goal of organic production is to develop enterprises that are sustainable and 

harmonious with the environment. 

 

Organic Versus Conventional Agriculture  

 In recent years, there is a lot of debate between the proponents of organic farming and a 

section of the community who questioned the scientific validity and feasibility of organic farming. 

The most often debated issues on organic agriculture fall under the following six categories: (i) 

Can organic farming produce enough food for everybody? (ii) Is it possible to meet the nutrient 

requirements of crops entirely from organic sources? (iii) Are there any significant environmental 

benefits of organic farming? (iv) Is the food produced by organic farming superior in quality? (v) Is 

organic agriculture economically feasible? (vi) Is it possible to manage pests and diseases in 

organic farming? 

 In this article, a brief review on the above aspects of organic farming is presented.  

This review is not exhaustive, but indicative on certain pertinent aspects of organic farming, 

which are often talked about and debated, particularly with reference to its adoption among 

Indian farming communities, especially under rain fed zones, tribal areas and northeast mountain 

areas, where use of agrochemical is low or negligible.  

 

Can Organic Farming Produce Enough Food for Everybody?  

 Organic agriculture and yield Yields relative to comparable conventional systems are directly 

related to the intensity of farming of the prevailing conventional systems. This is not only the 

case for comparison between regions, but also between crops within a region, and for individual 

crops over time. An over-simplification of the impact of conversion to organic agriculture on yield 

indicates that: (i) In intensive farming systems, organic agriculture decreases yield; the range 

depends on the intensity of external input use before conversion. (ii) In the so-called green 

revolution areas (irrigated lands), conversion to organic agriculture usually leads to almost 

identical yields. (iii) In traditional rain-fed agriculture (with low external inputs), organic 

agriculture has shown the potential to increase yields. A number of studies have shown that under 

drought conditions, crops in organic agriculture systems produce significantly higher yields than 

comparable conventional agricultural crops often out-yielding conventional crops by 7–90%. Others 

have shown that organic systems have less long-term yield variability. A survey of 208 projects in 

developing tropical countries in which contemporary organic practices were introduced, showed 

average yield increases of 5–10% in irrigated crops and 50–100% in rain fed crops. The so-called 

organic transition effect, in which a yield decline in the first 1–4 years of transition to organic 

agriculture, followed by a yield increase when soils have developed adequate biological activity, 

has not been borne out in some reviews of yield comparison studies. Trials conducted on organic 

cotton at Nagpur indicated that after the third year, the organic plot, which did not receive 

fertilizers and insecticides, produced as much cotton as that cultivated with them13. Similarly, 

studies conducted in Punjab clearly indicated that organic farming gave higher or equal yields of 

different cropping systems compared to chemical farming after an initial period of three years. 

 
Organic Agriculture and Food Security  

 The common claim that large-scale conversion to organic agriculture would result in drastic 

reduction in world food supplies or large increases in conversion of undisturbed lands to 

agriculture, has not been borne out in modelling studies. Conversion studies showed that domestic 

food consumption would not suffer, exports would vary depending on crop, but the structure of 
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farming would definitely change with more diversification of agriculture28. Widespread 

conversion to organic agriculture would result in crop yield increase over the current averages as 

a result of increased investment in research and extension 29 Nutrient management in organic 

farming. 

 Organic farming is often understood as a form of agriculture with use of only organic inputs 

for the supply of nutrients and management of pests and diseases. In fact, it is a specialized form 

of diversified agriculture, wherein problems of farming are managed using local resources alone. 

The term organic does not explicitly mean the type of inputs used; rather it refers to the concept 

of farm as an organism. Often, organic agriculture has been criticized on the grounds that with 

organic inputs alone, farm productivity and profitability might not be improved because the 

availability of organic sources is highly restricted. True, organic resources availability is limited; 

but under conditions of soil constraints and climate beggaries, organic inputs use has proved more 

profitable compared to agrochemicals. Organic farming systems rely on the management of soil to 

enhance the chemical, biological and physical properties of the soil. One of the basic principles of 

soil fertility management in organic systems is that plant nutrition depends on ‗biologically-

derived nutrients‘ instead of using readily soluble forms of nutrients; less available forms of 

nutrients such as those in bulky organic materials are used. This requires release of nutrients to 

the plant via the activity of soil microbes and soil animals. Improved soil biological activity is also 

known to play a key role in suppressing weeds, pests and diseases. 

 Animal dung, crop residues, green manure, bio fertilizers and bio-solids from agro-industries 

and food processing wastes are some of the potential sources of nutrients of organic farming. 

While animal dung has competitive uses as fuel, it is extensively used in the form of farmyard 

manure. Development of several compost production technologies like vermicomposting, 

phosphocomposting, N-enriched phosphocomposting, etc. improves the quality of composts 

through enrichment with nutrient-bearing minerals and other additives. These manures have the 

capacity to fulfil nutrient demand of crops adequately and promote the activity of beneficial 

macro- and micro-flora in the soil. There are several doubts in the minds of not only farmers, but 

also scientists about the possibility of the supply of minimum required nutrients to crops through 

organic sources alone. Even if it is possible, how are we going to mobilize the organic matter? At 

this juncture, it is neither advisable nor feasible to recommend the switchover from fertilizer use 

to organic manure under all agro-ecosystems. Presently, only 30% of our total cultivable areas 

have irrigation facilities where agrochemicals use is higher compared to rain-fed zones. It is here 

that ingenuity and efforts are required to increase crop productivity and farm production despite 

recurrence of environmental constraints of drought and water scarcity. The basic requirement in 

organic farming is to increase input use efficiency at each step of the farm operations. This is 

achieved partly through reducing losses and adoption of new technologies for enrichment of 

nutrient content in manure. Technologies to enrich the nutrient supply potential from manure, 

including farmyard manure three to four times are being widely used in organic farms. According 

to a conservative estimate, around 600 to 700 million tonnes (mt) of agricultural waste is 

available in the country every year, but most of it is not used properly. We must convert our filth 

into wealth by mobilizing all the biomass in the rural and urban areas into bio energy to supply 

required nutrients to our starved soil and fuel to farmers. India produces about 1800 mt of animal 

dung per annum. Even if two-thirds of the dung is used for biogas generation, it is expected to 

yield biogas not less than 120 mt per day. In addition, the manure produced would be about 440 

mt per year, which is equivalent to 2.90 mt N, 2.75 mt P2O5 and 1.89 mt K2O.  
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 Organic farms and food production systems are quite distinct from conventional farms in 

terms of nutrient management strategies. Organic systems adopt management options with the 

primary aim to develop whole farms, like a living organism with balanced growth, in both crops 

and livestock holding. Thus nutrient cycle is closed as far as possible. Only nutrients in the form 

of food are exported out of the farm. Crop residues burning is prohibited; so also the unscientific 

storage of animal wastes and its application in the fields. It is, therefore, considered more 

environment friendly and sustainable than the conventional system. Farm conversion from high-

input, chemical-based system to organic system is designed after undertaking a constraint analysis 

for the farm with the primary aim to take advantage of local conditions and their interactions 

with farm activities, climate, soil and environment, so as to achieve (as far as possible) closed 

nutrient cycles with less dependence on off-farm inputs. This implies that the only nutrients 

leaving the farm unit are those for human consumption. Crop rotations and varieties are selected 

to suit local conditions having the potential to sufficiently balance the nitrogen demand of crops. 

Requirements for phosphorus, sulphur and micronutrients are met with local, preferably 

renewable resources. Organic agriculture is, therefore, often termed as knowledge-based rather 

than input-based agriculture. Furthermore, organic farms aim to optimize the crop productivity 

under a given set of farm conditions. This is in contrast to concept of yield maximization through 

the intensive use of agrochemicals, irrigation water and other off-farm inputs. There are ample 

evidences to show that agrochemical-based, high-input agriculture is not sustainable for long 

periods due to gradual decline in factor productivity, with adverse impact on soil health and 

quality. 

 

Environmental Benefits of Organic Agriculture 

 The impact of organic agriculture on natural resources favours interactions within the agro-

ecosystem that is vital for both agricultural production and nature conservation. Ecological 

services derived include soil forming and conditioning, soil stabilization, waste recycling, carbon 

sequestration, nutrient cycling, predation, pollination and habitats. The environmental costs of 

conventional agriculture are substantial, and the evidence for significant environmental 

amelioration via conversion to organic agriculture is overwhelming. A review of over  

300 published reports41 showed that out of 18 environmental impact indicators (floral diversity, 

faunal diversity, habitat diversity, landscape, soil organic matter, soil biological activity, soil 

structure, soil erosion, nitrate leaching, pesticide residues, CO2, N2O, CH4, NH3, nutrient use, 

water use and energy use), organic farming systems performed significantly better in 12 and 

performed worse in none. There are also high preconsumer human health costs to conventional 

agriculture, particularly in the use of pesticides. It is estimated that 25 million agricultural 

workers in developing countries are poisoned each year by pesticides. There is a growing demand 

for organic foods driven primarily by the consumer‘s perceptions of the quality and safety of these 

foods and to the positive environmental impact of organic agriculture practices. The ‗organic‘ 

label is not a health claim, it is a process claim. It has been demonstrated that organically 

produced foods have lower levels of pesticides and veterinary drug residues and in many cases 

lower nitrate contents. No clear trends have, however, been established in terms of organoleptic 

quality differences between organically and conventionally grown foods. 

 There have been many claims that eating organic foods increases exposure to microbiological 

contaminants. But studies investigating these claims have no evidence to support them. Organic 

foods must meet the same quality and safety standards applied to conventional foods. These 
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include the CODEX General Principles of Food Hygiene and Food Safety Programmes based on the 

Hazard Analysis and Critical Control Point. Analysis of pesticide residues in produce in the US and 

Europe has shown organic products have significantly lower pesticide residues than conventional 

products. Nitrates are significant contaminants of foods, generally associated with intensive use 

of nitrogen fertilizers. Studies that compared nitrate contents of organic and conventional 

products found significantly higher nitrates in conventional products. There are also claims that 

food produced by organic methods tastes better and contains a better balance of vitamins and 

minerals than conventionally grown food. However, there is no clear scientific evidence, with 

some studies showing increase in vitamin C, minerals and proteins , more sweeter and less tart 

apples and others not. A crude analysis of the literature, however, favours organic products in 

this area. A tasting panel convened by the Consumer Association in the United Kingdom did not 

consistently favour the taste of organic fruits and vegetables. Quality after storage has been 

reported to be better in organic products relative to conventional products after comparative 

tests. 

 Reviews of organic verses conventional product sensory analysis studies have reported results 

that do not clearly substantiate claims of superior organic product tastiness. It is a known fact 

that the quality of crops is controlled by a complex interaction of factors, including soil type and 

the ratio of minerals in added compost, manure and fertilizer. So it is difficult to separate the 

influence of the environment and farming system. There is scope to generate information on the 

quality of produce generated on organic farms in future studies. Economics of organic farming, 

the replacement of external inputs by farm-derived resources normally leads to a reduction in 

variable input costs under organic management. Expenditure on fertilizers and sprays is 

substantially lower than in conventional systems in almost all the cases. In a few cases, higher 

input costs due to the purchase of compost and other organic manure have been reported. Studies 

have shown that the common organic agricultural combination of lower input costs and favourable 

price premiums can offset reduced yields and make organic farms equally and often more 

profitable than conventional farm. Studies that did not include organic price premiums have given 

mixed results on profitability. Studies from Europe and Canada show labour costs in organic 

agriculture average 40–50% higher where the wage rates are generally higher. Gross margins, the 

difference between farm output and variable costs are generally similar or, where there are 

favourable price premiums, higher in organic agriculture. The economics of organic cotton 

cultivation over a period of six years indicated that there is a reduction in cost of cultivation and 

increased gross and net returns compared to conventional cotton cultivation in India.  

 
Pest and Disease Management in Organic Farming  

 Pest control in organic farming begins by making sensible choices, such as growing crops that 

are naturally resistant to diseases and pests, or choosing sowing times that prevent pest and 

disease outbreaks. Careful management in both time and space of planting not only prevents 

pests, but also increases population of natural predators that can contribute to the control of 

insects, diseases and weeds. Other methods generally employed for the management of pests and 

diseases are: improving soil health to resist soil pathogens and promote plant growth; rotating 

crops; encouraging natural biological agents for control of diseases, insects and weeds; using 

physical barriers for protection from insects, birds and animals; modifying habitat to encourage 

pollinators and natural enemies of pests; and using semi-chemicals such as pheromone attractants 

and trap pests. Organic farmers have long maintained that synthetic fertilizers and pesticides 
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increase crop susceptibility to pests. Research substantiates some of these claims. Organic crops 

have been shown to be more tolerant as well as resistant to insect attack. Organic rice is reported 

to have thicker cell walls and lower levels of free amino acid than conventional rice. Plant 

susceptibility to insect herbivore has been shown in numerous studies to be associated with high 

plant N levels related to high inputs of soluble N fertilizers. Free amino acids, associated with 

high N applications, have been reported to increase pest attack. Soil-borne root diseases are 

generally less severe on organic farms than conventional farms, while there were no consistent 

differences in foliar diseases between the systems. The successful control of root diseases in 

organic systems is likely to be related to the use of long and diverse crop rotations, crop mixtures 

and regular application of organic amendments. Increased levels of soil microbial activity leading 

to increased competition and antagonism in the rhizosphere, the presence of beneficial root-

colonizing bacterial and increased levels of vesicular-carbuncular mycorrhizal colonization of 

roots have all been identified as contributing factors in the control of root diseases. 

 

Organic Agriculture 

 Its relevance to Indian farming only 30% of India‘s total cultivable area is covered with 

fertilizers where irrigation facilities are available and in the remaining 70% of arable land, which 

is mainly rain-fed, negligible amount of fertilizers is being used. Farmers in these areas often use 

organic manure as a source of nutrients that are readily available either in their own farm or in 

their locality. The north-eastern region of India provides considerable opportunity for organic 

farming due to least utilization of chemical inputs. It is estimated that 18 million hectare of such 

land is available in the NE, which can be exploited for organic production. With the sizable 

acreage under naturally organic/default organic cultivation, India has tremendous potential to 

grow crops organically and emerge as a major supplier of organic products in the world‘s organic 

market. The report of the Task Force on Organic Farming appointed by the Government of India 

also observed that in vast areas of the country, where limited amount of chemicals is used and 

have low productivity, could be exploited as potential areas for organic agriculture. Arresting the 

decline of soil organic matter is the most potent weapon in fighting against unabated soil 

degradation and imperilled sustainability of agriculture in tropical regions of India, particularly 

those under the influence of arid, semiarid and sub humid climate. Application of organic manure 

is the only option to improve the soil organic carbon for sustenance of soil quality and future 

agricultural productivity. It is estimated that around 700 mt of agricultural waste is available in 

the country every year, but most of it is not properly used. This implies a theoretical availability 

of 5 tonnes of organic manure/hectare arable land/year, which is equivalent to about 100 kg 

NPK/ha/yr. However, in reality, only a fraction of this is available for actual field application. 

Various projections place the tap able potential at around 30% of the total availability. There are 

several alternatives for supply of soil nutrients from organic sources like vermicompost, bio 

fertilizers, etc. Technologies have been developed to produce large quantities of nutrient-rich 

manure/compost. There are specific bio fertilizers for cereals, millets, pulses and oilseeds that 

offer a great scope to further reduce the gap between nutrient demand and supply. There is no 

doubt that organic agriculture is in many ways a preferable pattern for developing agriculture, 

especially in countries like India. 
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Conclusions 

 The interest in organic agriculture in developing countries is growing because it requires less 

financial input and places more reliance on the natural and human resources available. Studies to 

date seem to indicate that organic agriculture offers comparative advantage in areas with less 

rainfall and relatively low natural and soil fertility levels. Labour realizes a good return and this is 

important where paid labour is almost non-existent. Organic agriculture does not need costly 

investments in irrigation, energy and external inputs, but rather organic agricultural policies have 

the potential to improve local food security, especially in marginal areas. Possibly, the greatest 

impact of organic agriculture is on the mindset of people. It uses traditional and indigenous 

farming knowledge, while introducing selected modern technologies to manage and enhance 

diversity, to incorporate biological principles and resources into farming systems, and to 

ecologically intensify agricultural production. Instead of being an obstacle to progress, traditions 

may become an integral part of it. By adopting organic agriculture, farmers are challenged to 

take on new knowledge and perspectives, and to innovate. This leads to an increased engagement 

in farming which can trigger greater opportunities for rural employment and economic upliftment. 

Thus through greater emphasis on use of local resources and self-reliance, conversion to organic 

agriculture definitely contributes to the empowerment of farmers and local communities. The 

following conclusions can be drawn on important issues regarding organic farming: (1) Large-scale 

conversion to organic agriculture would result in food shortage with the present state of 

knowledge and technology, as the yield reductions of organic systems relative to conventional 

agriculture average 10– 15%, especially in intensive farming systems. However, in traditional rain-

fed agriculture, organic farming has the potential to increase the yield, since 70% of total 

cultivable land falls in this category. Mere 5–10% increase in farm production would definitely help 

achieve the targetted growth rate of 4–5% in agricultural production in the Tenth Plan period. (2) 

Organic manure is an alternative renewable source of nutrient supply. A large gap exists between 

the available potential and utilization of organic wastes. However, it is not possible to meet the 

nutrient requirements of crops entirely from organic sources, if 100% cultivable land is converted 

to organic farming. (3) Organic farming systems can deliver agronomic and environmental benefits 

both through structural changes and tactical management of farming systems. The benefits of 

organic farming are relevant both to developed nations (environmental protection, biodiversity 

enhancement, reduced energy use and CO2 emission) and to developing countries like India 

(sustainable resource use, increased crop yields without over-reliance on costly external inputs, 

environment and biodiversity protection, etc.). (4) Organic foods are proved superior in terms of 

health and safety, but there is no scientific evidence to prove their superiority in terms of taste 

and nutrition, as most of the studies are often inconclusive. (5) Combination of lower input costs 

and favourable price premiums can offset reduced yields and make organic farms equally and 

often more profitable than conventional farms.  
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Abstract 
 Kerala, the southernmost state of India is renowned for high quality black pepper. However, in recent 
years the area, production and productivity of the crop in the state show a declining trend. The presence of 
old and senile plants, lack of proper care and management, difficulty in harvests are the major reasons for 
the decline in acreage and production. Share of pepper as a percentage of total exports has also halved 
from 5.37 per cent to 2.11 per cent during the period from 2008 to 2012, while the value has also declined 
from 7.81 per cent to 5.27 per cent. Concerted efforts at replanting the old vines with new high yielding 
varieties and educating the farmers on proper care and management of the vines will help in reversal of the 
trends.  
Keywords: black pepper, area, production, high yielding varieties  
 
Introduction  

 India is traditionally known as the "SPICE BOWL OF THE WORLD" because most of the spices 

are native of our country. India is aptly known as the ―LAND OF THE SPICES‖ because many spices 

originated from our country. The history of Indian spices was mostly instrumental in the exchange 

of ancient culture and civilization within and outside the country. Pepper ranks the first in 

position, as regards to area and production among the perennial spice crop in the country. Black 

pepper (Pipernigrum L) commonly known as‗KING OF SPICES‘ and ‗BLACK GOLD‘ is one of the 

earliest known spice crops of India originated from Western Ghats of our country for centuries. 

Black pepper, the most traded spice in the world is native to South India.  

 Till the 1990‘s India reigned supreme in production and export of the crop, however, now it 

stands second to Vietnam in production and exports. Supply shortages in the major producing 

centers of the world have caused unprecedented rise in the domestic as well as international 

prices of pepper. With the domestic prices of both garbled and ungarbled pepper moving around 

Rs 700/ kg, farmers have started showing keen interest in the crop. The demand for rooted 

pepper cuttings and layers has increased several folds this year, most of which remain in satiated. 

This trend may result in an increase in area under the crop, but, for a corresponding increase in 

production, concerted effort at proper maintenance, care and pest and disease management need 

to be done. The total area under pepper cultivation in India was 2,23,060 hectares and the 

production was 70,600 tonnes highest during the year 2002-03.  

 In India, pepper cultivation is mainly confined to the Southern States of Kerala, Karnataka and 

Tamil Nadu. Kerala continues to enjoy a near monopoly in area and production of pepper, 

accounting for 97 percent in production in the country and 94.31 percent of the total area under 

pepper cultivation, while Karnataka accounts for about 3.79 percent and the rest of about  

1.90 percent is from Tamil Nadu, Andhra Pradesh and north eastern states especially Assam.  

In Kerala, pepper cultivation is mainly concentrated in the various districts such as Idukki, 

Kottayam, Cannanore, Calicut, Wyanad etc. The important varieties grown in these areas are 

Panniyur – 1, Karimunda, Kottanaden, Kuthirarvaly and Pala.  
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Statement of the Problem  

 The average annual yield of spices in our country is only 18 per cent of the world‘s average. 

The major reason is that the majorities of the holdings in India are small and are cultivating old 

plants with regard to spices. Although Kerala is the largest producer of black pepper in India, 

there are fluctuations in the production and productivity. India‘s share in the total world 

production of pepper has fluctuated between 1970 and 1990 against the increasing and declining 

shares of Indonesia and Malaysia respectively.  India accounts for 54 per cent of total area under 

pepper in the world but its share of production is only 26.6 per cent whereas in other countries 

like Brazil, Indonesia, Malaysia account for lesser percentage of area but with more share in total 

production due to their higher productivity.  

 According to the time series data from 1950-57 to 1989-90, pepper area has increased by 0.97 

per cent per annum whereas the productivity declined by 0.07 per cent per annum. Pepper being 

an export oriented crop there are fluctuations in the quantum of export, its value and share in 

the world export of Pepper.  The Productivity of pepper in India is low (317 kgs/hec.) due to lack 

of awareness of improved varieties and poor management practices adopted in the pepper 

plantations. Although Kerala is the largest producer of Black Pepper in India, there are several 

problems associated with them. There are also certain issues to be studied, as pepper is mostly 

grown as mixed cropping and inter cropping. The important reason cited for this is the 

predominance of small growers engaged in the cultivation of pepper. Similarly, there are 

problems relating to the attack of pest and diseases, which is mainly responsible for the 

fluctuations in production. At this juncture when pepper is assuming a new found status among 

the farmers of Kerala, this paper analyses the trends in the area, production and productivity of 

the crop in the State.The paper uses mainly secondary data on area, production and exports 

published by different Government departments for the analysis. 

 
Black Pepper Cultivation in India  

 India, with an annual production of about 0.46 lakh tons is the second largest producer of 

black pepper, the most traded spice in the world. Kerala and Karnataka are the major pepper 

growing states in India. In recent years, other states like Andhra Pradesh, Orissa, West Bengal, 

Assam, Tamil Nadu, Tripura, Meghalaya, etc. have also started the cultivation of pepper. It shows 

a steady increase in the area under pepper in Karnataka while in Kerala the area remains almost 

static at around 1.7 lakh hectares up to 2011-12 and starts declining thereafter. The production 

and productivity of the crop in Kerala also exhibit a marked downward trend while Karnataka as 

well as Tamil Nadu have shown steady increase over the period 2007 to 2012. 

 In line with the declining trends in area and production the productivity of black pepper is 

also drastically declining in Kerala. However the productivity in Tamil Nadu moves in an 

unbelievably fast track from 0.23 to 3.48 tonnes/ha over the period 2007-08 to 2011-12 with the 

area remaining almost static at around 3000 ha. This much productivity is not achieved in Kerala 

even under best management practices. 

 Karnataka could soon turn out to be the country‘s pepper hub with production and yield in the 

State showing great potential.According to the Spices Board statistics, pepper production in 

Karnataka has seen an eight-fold rise at 25,000 tonnes from over 21,000 hectares this year against 

3,624 tonnes from 16,320 hectares in 2007-08. Next year, though, adverse weather conditions are 

likely to drag production to around 20,000-22,000 tonnes. Surprisingly, pepper growth in 

Karnataka comes at a time when the country‘s acreage and production of the crop have dropped 
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sharply over the last one decade. The area under pepper in the country has dropped from 2.18 

lakh hectares in 2002 to 1.71 lakh hectares in 2012. Four years ago, the area dropped to 1.53 lakh 

hectares before staging a marginal recovery. Production has dropped during the same period from 

80,000 tonnes to 43,000 tonnes. It recovered to 58,000 tonnes this year.  

 Next year, it is estimated to fall to 45,000 tonnes says the International Pepper Community, a 

group of pepper-growing nations. The trade, however, pegs it around 40,000 tonnes. ―Pepper is 

doing well in Karnataka because the growers there are taking good care of the crop,‖ said a 

Spices Board official. Pepper is mainly grown as an inter-crop with coffee there. Planters say that 

pepper has been the saviour for them when the coffee crop has been hit by adverse weather 

conditions and the menace of white stem borer. ―In estates where we grow arabica coffee, 

pepper has come in handy when the borer has wreaked havoc over the last few years,‖ a planter 

in Kodagu said. The problem with Kerala is that growers have not been motivated by pepper as it 

is cultivated as an inter-crop. 

 

Black pepper cultivation in Kerala  

 Idukki has the maximum area, production and productivity among the districts of Kerala and 

she is the single major contributor (as much as 65.71per cent) to total production of the State 

with 51.65 per cent of area under the crop . However, even Idukki‘s productivity is lower than 

that of Karnataka and Tamil Nadu which is really worth consideration for formulation of strategies 

for improvement of the performance of the crop in the State. Even though Idukki is the major 

producing district, the crop is raised in almost all the homesteads of the State as an intercrop. 

ever since 2001-02(4). The area fell from 2. 02 lakh ha in 2000-01 to 1.72 lakh ha in 2009-10, a 

decline of 14.85 per cent and further to 0.85 ha in 2014-15 recording a decline of 50.58 per cent 

in the five year period from 2009-10 to 2014- 15. Production also has recorded a decline from 

60.93 lakh tonnes to 46.30 lakh tonnes during the period, a decline of 24 per cent. The downward 

trend in production contributed by a decline in area and productivity is really alarming and has 

serious implications on the economy of Kerala since pepper is a most traded spice of Kerala and a 

foreign exchange earner to the State exchequer.  

 
Pepper exports from India  

 USA is the major destination of our exports in terms of both quantity and value followed by 

UK. The total exports of pepper decreased from 19750 kg in 2009-10 to 15303 kg in 2012-13, 

however the value has almost doubled during the same period, thanks to the rise in prices. India 

is also a major consumer of pepper and as production falls, the surplus available for export also 

diminishes which may result in a fall in the quantum as well as value of exports. Increase in value 

of exports consequent to a price rise is not a very favourable indication, since the prices of 

internationally traded commodities are subject to fluctuations, though in the case of black pepper 

there has been a steady upward trend since 2008-09, triggered mainly by supply constraints  Share 

of pepper as a percentage of total exports has also halved from 5.37 per cent to 2.11 per cent 

during the period from 2008 to 2012, while the value has also declined from 7.81 per cent to 5.27 

per cent. To combat the fall in production and the rise in prices, exporters resort to import of 

commodity from cheaper sources for re- export. This however can be harmful to our industry 

since there are chances of inferior quality produce getting mixed with our pepper which is 

renowned for its quality. 
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Suggestions  

 The improved and hybrid varieties must be pest resistant and drought-tolerant. They must be 

suitable for cultivation in high altitudes and adaptable to different agro Climatic conditions.  

The latest bio-technologies like Genetic engineering and Tissue culture may be followed to 

develop drought and pest resistant pepper varieties to achieve the maximum level of 

productivity. The growers must be educated on the scientific methods of intensive cultivation in 

increase productivity by periodical "Growers Meet" organized by Government organizations and 

Extension agencies, using all the popular media of communication.  

 Of late, due to Global warming and factors like EL-nino and La-nina phenomenon the monsoon 

patterns seem to be erratic, which tells upon the productivity of pepper. Therefore to ensure 

consistently good yield, various irrigation methods like pump irrigation with sprinkler accessories, 

irrigation by check dam, rivulets and by water harvesting methods may be taken up.  Pepper 

growers are to be motivated to form a grower's association in micro-level and to meet periodically 

to discuss the issues relating to pepper cultivation. Assured floor price to pepper will encourage 

the prospective growers to continue pepper cultivation and undertake the same on large scale.  

 Information on Marketing should be passed on to growers and traders through the mass media 

and other means of communication.  Growers must be educated about quality control form the 

field level onwards. Quality will command good demand in the international market and fetch 

attractive prices. Value–added pepper products may further be popularized in domestic markets 

through organized marketing network. The public is to be informed through the mass media about 

the importance of indigenous medicines where the usage of pepper is substantial.  

 There is at present an onrush of farmers in all production centers for planting materials of 

black pepper consequent to the high prices prevailing in the market. However, good quality 

planting materials of high yielding varieties are scarce. And farmers in general have a tendency to 

plant when prices rule high but forget the crop when prices fall. Majority of the crop in Kerala 

grows as intercrops in home gardens and majority of them are old senile and unproductive and 

must be replanted. While new planting is undertaken it must be ensured that shade tolerant high 

yielding varieties suited to Kerala are planted. In home gardens often the crop remains uncared 

for until the harvest time and even then much of the crop is lost because the vines are trailed on 

tall trees and harvesting becomes very difficult and expensive.  

 Farmers need to be educated on scientific crop management practices to ensure better 

productivity of the crop. Ensuring planting of improved high yielding varieties like  

Panniyoor 1 (world‘s first hybrid pepper which performs well under open conditions) to  

Panniyoor 8 depending on availability of sunlight, proper and scientific crop management, 

ensuring prophylactic measures for pest and disease management, promoting good agricultural 

practices and a more regulated system of planting with standards of uniform height will be helpful 

in improving overall production and productivity. Proper awareness to farmers on post harvest 

handling and value addition of pepper also can help them to realize better income from the crop.  

 

Conclusion   

 Pepper, being a significant foreign exchange earner and a source of income and employment 

to millions of people from time immemorial, deserves a planned and continuous attention. It is a 

goose that lays golden eggs. Any step taken in the right direction by the people concerned such as 

producers, traders, exporters, Government and the like would go a long way in reaffirming the 

share of Indian pepper in both domestic and foreign markets. The present study has brought into 
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focus various issues relating to production. The policy implications suggested, if properly 

implemented may result in increased revenue for the nation and for the people concerned.   

The researcher fervently hopes that the suggestions put forth in the light of a dedicated and 

strenuous study of the economics of pepper plantation in Kerala will receive the attention that 

they deserve. It is fondly hoped that the invaluable lessons drawn from such a study, will not end 

up as a cry in the wilderness. Let me conclude with the immortal words ―Awake, Arise and Stop 

not, till the goal is reached‖.  
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Abstract 

 In this paper, an attempt has been made to find the input variables which influence the gross return of 
paddy cultivation and thereby resource productivity with respect to small, large and pooled category of 
farmers selected for the present study. The structural differences are to be examined between small and 
large farms. Further, an attempt has been made to examine the resource-use efficiency by equating the 
Marginal Value Productivity (MVP) of each resource input to its Marginal Factor Cost (MFC). This helps to 
determine whether the factors were used optimally in the production of paddy in the study area. 
Key words; Structural, Productivity, Efficiency 

 

Introduction 

 Agricultural development is a precondition for the overall economic development of a 

country. India occupies the sixth rank in the world in terms of agricultural development. In the 

ranks second in the production of rice after China. The share of Indian agriculture is 2.4 per cent 

in the world. Rapid growth in agriculture is essential not only to achieve self-reliance but also 

household food security. The agricultural sector through its product contribution, factor 

contribution and market contribution might act as the leading sector for economic development. 

Economist Arthur Lewis is of the opinion that agricultural surplus is used by the secondary and 

tertiary sectors for their expansion for maintaining food security and at the same time mobilizing 

a larger agricultural surplus for the urban areas is much needed for agricultural development.  

Paddy Production in Tamilnadu  

 Agriculture in Tamil Nadu has shown significant changes. Hence a study of the agricultural 

sector assumes importance for the design of policies to achieve development goals in the decades 

to come, viz., growth, equity, employment and environment protection all being essential 

components of sustainable development.  

Table -1 Area, Production and Yield from 1999-2000 to 2010-11 in Tamilnadu 

Sl. No. Year 
Tamil Nadu 

Area in Hectares Production in Tonnes Yield in Kg/Hec 

1. 1999-2000 2163558 7537100 3481 

2. 2000-2001 2080010 7366320 3541 

3. 2001-2002 2059678 6583630 3196 

4. 2002-2003 1516537 3577108 2359 

5. 2003-2004 1396651 3222776 2308 

6. 2004-2005 1872822 5061622 2703 

7. 2005-2006 2050455 5269433 2541 

8. 2006-2007 1931397 6610607 3423 

9. 2007-2008 1789170 5039954 2817 

10. 2008-2009 1755589 5369415 2715 

11. 2009-2010 1712529 5215897 2548 

12. 2010-2011 1699871 5188741 2678 

Source:  www.ministry of agriculture. 

DETERMINATION OF YIELD AND YIELD GAP IN PADDY 

CULTIVATION - A CASE STUDY IN SIVAGANGAI DISTRICT 
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 Table -1 shows that rice is one of the most important cereals of India with a production of 

7537100 tonnes in 1999-2000 and 5188741tonnes in 2010-11, yield on an area of 3481 in hectares 

in 1999-2000 and 2678 in hectares in 2010-11 respectively.  

 

Paddy Production in Sivagangai District  

 
Table -2 Area, Production and Yield from 1999-2000 to 2010-11 in Sivagangai District 

 
Sl. No. 

 
Year 

Sivagangai 

Area in Hectares Production in Tonnes Yield in Kg/Hec 

1. 1999-2000 82325 399054 4434 

2. 2000-2001 82846 325000 4225 

3. 2001-2002 68131 271590 3986 

4. 2002-2003 46032 460916 3351 

5. 2003-2004 23934 650242 2717 

6. 2004-2005 60368 196583 3256 

7. 2005-2006 70996 234492 3303 

8. 2006-2007 66430 224686 3388 

9. 2007-2008 61864 214880 3473 

10. 2008-2009 60589 205897 3359 

11. 2009-2010 60012 201589 3056 

12. 2010-2011 63125 215897 3156 

Source: Various Seasonal Crop Reports Tamilnadu, 2012. 

  

 Table -2 presents the area, production and yield of paddy for Sivagangai District. A picture of 

cultivated areas for Sivagangai District shows a declining trend during 1999-2000 and 2010-11. 

Production and yield of paddy also recorded a declining trend for Sivagangai District between the 

period 1999-2000 and 2010-11. 

 

Objective of the Study 

1. To study the determination of yield 

2. To analyse the yield constraints 

 

Sample design 

Selection of sample 

 This analysis is based on the primary data collected by the researcher. The questionnaire 

method was adopted for the data collection. The sample was stratified into small and large 

farmers based on the size of holding. The land holding of the farmers was divided into less than 

five acres and more than five acres. The first group is known as small farmers and latter is large 

farmers. The total number of the paddy cultivation farmer is 1056 met all farmers, its difficult 

the out of 110 farmers are selected on the basis of simple random sampling method. 

 

Collection of data 

 The present study is based on both primary and secondary data. The primary data was 

collected with help of a well designed interview schedule from farmers. The secondary data was 

collected from statistical office. The required information was elucidated from the farmers by 

administering a well structured questionnaire. The respondents were contacted in person.                                    
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Result and Discussion 

Determination of Yield 

 The Log Linear Regression model of Cob Douglas type is adopted to  estimate the important 

factor determines the yield  yields for two farm size Small and Large farmers In the regression 

model, yield is considered as a dependent variable  and input factor namely,1) Human labour per 

acre in Rs.,2)Seeds per acre in Rs.,3)Organic manure in Rs.,4)Fertilizer per acre in Rs.,5)Pesticide 

per acre in Rs.,6)Interest on working capital per acre in Rs., are included  as independent 

variables. The following form of multiple linear Regression model is fitted for the study of 

determinations yield 

 Log Y=β0+β1logX1+β2logX2+β3logX2+β4logX4+β5logX5+β6logX6+U 

Where, 

 Y   =Yield per acre in Rs,. 

X1  = Human labour per acre in Rs., 

X2  = Seeds per acre in Rs,. 

X3  = Organic manure in Rs., 

X4  = Fertilizer per acre in Rs., 

X5  = Pesticide per acre in Rs., 

X6  = Interest on working capital per acre in Rs., 

 U    =Disturbance term with N(O,σ2). 

 The above equation model is estimated by the principle of least squares method. 

 

Farm-Wise Analysis 

  A perusal of Table -3 indicates the estimate linear Regression analysis for small, large and 

total farmers of paddy cultivation in Koothani village.  Regression Co-Efficient results for small, 

large and total farmers in Koothani village in the following table.  

 
Table -3 Regression Results for Small, Large and Total Farmers in Koothani Village 

Variable Small Farmers Large Farmers Total Farmers 

Intercept 1.3266 8.2406 1.3934 

LogX1 o.4591* (2.916) 0.2144 (1.796) 0.4295* (4.264) 

LogX2 0.0996 (0.988) -0.2048 (-0.322) 0.0984 (1.745) 

LogX3 0.4415* (2.736) 0.1112 (1.208) 0.2232* (2.474) 

LogX4 0.1543 (1.076) 0.2341* (2.604) 0.1613* (1.927) 

LogX5 0.0421 (0.433) -0.0559 (-0.673) 0.0920 (1.672) 

LogX6 0.1047 (0.496) 0.3607* (1.977) 0.0960 (1.641) 

R2 0.2840 0.1994 0.6383 

F-Value 4.9012 3.0347 33.0706 

No. of observation 60 50 110 

     Note: Figures in parentheses represent ‗t‘ values. *Indicates significant at 5 percent Level. 

 In the case of total farmers all the given independent variables have a positive impact on 

yield and it explains about 63.8 percent of the variation of yield. The Human labours, Organic 

manure and fertilizer are significantly related to the dependent variables. The Human labour is 

the most influential factor, indicating that one percent increasing in the factor results in yield. 

The coefficients of organic manure and fertilizer are statistically significant at five percent level, 

thus indicating that one percent increase in this factor could increase yield per acre by 0.22 

percent and 0.16 percent respectively. The overall Regression model emerged statistically 

significant at five percent level (F-value 33.07). 
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Yield Constraints 

 In order to find out the major yield constraints to attain potential yield farm level, Garret 

ranking technique is used for this analysis. The sample farmers are requested to analyse the 

major constraints confronted by them in realising potential yield at farm as per priority .The rank 

assigned to each constraint by the sample farmers was converted in to percent position by using 

the formula.  

                                    100(Rij-0.5) 
Percent Position =           

      Nj 

Where, 

Rij = Rank given by the j-Farmers,i-Variables. 

Nj = Number of variables ranked by the j-Farmers 
 

Agro-Biological Problems or Bi-Physical Constraints 

 The Researcher has been informed by the farmers who have identified five major Agro-

Biological problems in paddy cultivation and ranks were worked out and shown in Table-4.                                                                          

Table-4 Agro-Biological Problems 

Sl. No Key Factors 
Total  
Score 

Mean  
Score 

Rank 
No. of 

Respondents 
Total No. of 
Respondents 

1. Low level of soil fertility 6948 72.4 2 96 110 

2. Severity of rains 8092 73.5 1 110 110 

3. Lack of natural farming 4487 60.6 4 74 110 

4. Severity of pesticides 5200 65.0 3 80 110 

5. Severity of Disease 2024 32.1 5 63 110 

Source: Survey Data. 

 Severity of rain is identified as the most important agro-biological factor affecting paddy 

cultivation. Second major problem is low level of soil fertility. Those affecting soil fertility not 

only depends on low level of rain fall, soil erosion, and severity of pesticides it will affect the 

crop yields. Since, severity of pest is rank as the major problem; the natural farming is not 

possible. So, lack natural farming is ranked as fourth important problem. The last problem 

encountered is severity of disease.       

Conclusion 

 The study reveals the small farmers not economically efficiently in paddy cultivation. Besides, 

there is a positive relationship between farm size and productivity. The technically operation 

holding increase the production also increase. Thus economically large farmers are more efficient 

than the small farmers. So far, we discuses our result is large farmers are economically 

beneficiary.  
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Abstract 

 Agricultural development is an integral part of overall economic development. In India, agriculture was 
the main source of national income and occupation at the time of Independence. Agriculture and allied 
activities contributed nearly 50 percent to India’s national income. Around 72 percent of total working 
population was engaged in agriculture. These confirm that Indian economy was a backward and agricultural 
based economy at the time of Independence. The present study is empirically analysed the contribution of 
agriculture sector in gross domestic product in India in  pre- green revolution period, green revolution 
period, wider technology dissemination period, early reforms period, ninth plan period, tenth plan period, 
early twelfth plan period with the help of secondary data. 

 
Introduction 

 Agriculture plays an essential role in the process of economic development of less developed 

countries like India. Besides providing food to nation, agriculture releases labour, provides saving, 

contributes to market of industrial goods and earns foreign exchange. Agricultural development is 

an integral part of overall economic development. In India, agriculture was the main source of 

national income and occupation at the time of Independence. Agriculture and allied activities 

contributed nearly 50 percent to India‘s national income. Around 72 percent of total working 

population was engaged in agriculture. These confirm that Indian economy was a backward and 

agricultural based economy at the time of Independence. After 61 year of Independence, the 

share of agriculture in total national income declined from 50 percent in 1950 to 18 percent in 

2007-08. But even today more than 60 percent of workforce is engaged in agriculture. In spite of 

this, it is also an important feature of agriculture that is to be noted that growth of other sectors 

and overall economy depends on the performance of agriculture to a considerable extent. 

Because of these reasons agriculture continues to be the dominant sector in Indian Economy. 

Since independence India has made much progress in agriculture. Indian agriculture, which grew 

at the rate of about 1 percent per annum during the fifty years before Independence, has grown 

at the rate of about 2.6 percent per annum in the post-Independence era. Expansion of area was 

the main source of growth in the period of fifties and sixties after that the contribution of 

increased land area under agricultural production has declined overtime and increase in 

productivity became the main source of growth in agricultural production. Another important 

facet of progress in agriculture is its success in eradicating of its dependence on imported food 

grains. Indian agriculture has progressed not only in output and yield terms but the structural 

changes have also contributed. All these developments in Indian agriculture are contributed by a 

series of steps initiated by Indian Government. Land reforms, inauguration of Agricultural Price 

Commission with objective to ensure remunerative prices to producers, new agricultural 

OPUS OF AGRICULTURAL SECTOR TO INDIA’S 
GROSS DOMESTIC PRODUCT: AN EMPIRICAL ANALYSIS 
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strategy1, investment in research and extension services, provision of credit facilities, and 

improving rural infrastructure are some of these steps. 

 

Share of Agriculture Sector in Gross Domestic Product in India 

 Real GDP growth or Gross Domestic Product (GDP) growth of India at constant (2011-12) prices 

in the year 2014-15 is estimated at 7.3 percent as compared to the growth rate of 6.9 percent in 

2013-14. Quarterly GDP growth rates are: Q1 (6.7%), Q2 (8.4%), Q3 (6.6%) and Q4 (7.5%).  

Agriculture Sector grew by 0.23 percent, Industry Sector grew by 6.12 percent and Services Sector 

grew by 10.16 percent. India has registered highest growth of 11.65% in 'Trade, repair, hotels and 

restaurants' sector and lowest 0.23% in 'Agriculture, forestry & fishing' sector. At current prices, a 

GDP growth rate for year 2014-15 is 10.5%. Growth for Q1, Q2, Q3, and Q4 are 13.4%, 13.6%, 8.1% 

and 7.7%, respectively. Agriculture Sector grew by 4.43 percent, Industry Sector grew by  

7.67 percent and Services Sector grew by 13.81 percent. At constant prices GVA (Gross Value 

Added), GNI (Gross National Income), NNI (Net National Income) growth of India is estimated at 

7.2%, 7.3% and 7.3%, respectively. At current prices these figures is 10.2%, 10.5% and 10.6%. Data 

from 1950-51 to 2011-12 is from 2004-05 series and 2011-12 to 2014-15 is from 2011-12 series. 

According to IMF World Economic Outlook (April-2015), GDP growth rate of India in 2014 is 7.168% 

and India is 15th fastest nation of the world. Average growth rate from 1980 to 2014 stands at 

6.23%, reaching an all time high of 10.26% in 2010 and a record low of 1.06% in the 1991.(Planning 

Commission 2014-2015). Based on the fact that the relative contribution of agriculture to the GDP 

has been declining over time, it could be stated that this sector has lost its importance as the 

backbone of Indian Economy. Agriculture is now being seen by many as a sector of "cows and 

poultry", and the crop husbandry as a dismal area. In general, the poor performance of 

agricultural production and food production is not a healthy sign for the economy. The recent 

trends in the agricultural sector of India need to be looked at in the context of globalization 

process and its impact on Indian economy. This chapter is an attempt in this direction. 
  

Table 1.1 Share of Agriculture Sector in Gross Domestic Product in India in Pre- Green 
Revolution Period (1951-52 to 1967-68) 

 (Amount in Crore) 

S. No Year 
Share of Agriculture Sector in 

Gross Domestic Product 
YC 

Share of Gross Domestic 
Product in India 

YC 

1 1951-52 1.64 2.49867 2.33 2.72875 

2 1952-53 4.16 2.51597 2.84 2.80073 

3 1953-54 8.99 2.53327 6.09 2.8727 

4 1954-55 2.8 2.55057 4.25 2.94468 

5 1955-56 -1.48 2.56786 2.56 3.01665 

6 1956-57 5.99 2.58516 5.69 3.08863 

7 1957-58 -5.08 2.60246 -1.21 3.1606 

8 1958-59 11.25 2.61976 7.59 3.23258 

9 1959-60 -1.46 2.63706 2.19 3.30456 

10 1960-61 7.28 2.65436 7.08 3.37653 

11 1961-62 -0.32 2.67165 3.1 3.44851 

12 1962-63 -2.15 2.68895 2.12 3.52048 

13 1963-64 1.87 2.70625 5.06 3.59246 

14 1964-65 10.33 2.72355 7.58 3.66444 

15 1965-66 -13.47 2.74085 -3.65 3.73641 

16 1966-67 -2.29 2.75815 1.02 3.80839 

17 1967-68 17.07 2.77544 8.14 3.88036 

Source: computed data (Planning commission of India) Economic Survey of India 2014-2015 

http://statisticstimes.com/economy/countries-by-gdp-growth.php
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 It is interesting to note that the growth rates of agriculture in India‘s Gross Domestic Product 

had been growing during pre-revolution period when compare to total economy Gross Domestic 

Product in India. From the year 1951-52 the agriculture share in Gross Domestic Product was 1.64 

crores where as total economy Gross Domestic Product was 2.33 and further in agriculture sector 

it was increased to 17.07 crores in the year 1967-68 where as total economy Gross Domestic 

Product was 8.14. 
 
 

Table 1.2 Share of Agriculture Sector in Gross Domestic Product in India in 
Green Revolution Period (1968-69 to 1980-81) 

(Amount in Crore) 

S. No Year 
Share of Agriculture 

Sector in Gross  
Domestic Product 

YC 
Share of Gross  

Domestic Product  
in India 

Yc 

1 1968-69 -0.35 2.79274 2.61 3.95234 

2 1969-70 7.25 2.81004 6.52 4.02431 

3 1970-71 7.41 2.82734 5.01 4.09629 

4 1971-72 -2.66 2.84464 1.01 4.16827 

5 1972-73 -5.63 2.86194 -0.32 4.24024 

6 1973-74 8.43 2.87924 4.55 4.31222 

7 1974-75 -2.76 2.89653 1.16 4.38419 

8 1975-76 14.2 2.91383 9 4.45617 

9 1976-77 -6.08 2.93113 1.25 4.52815 

10 1977-78 12.51 2.94843 7.47 4.60012 

11 1978-79 1.99 2.96573 5.5 4.6721 

12 1979-80 -13.36 2.98303 -5.2 4.74407 

13 1980-81 14.44 3.00032 7.17 4.81605 

Source: computed data (Planning commission of India) Economic Survey of India 2014-2015. 

   
 It is evident from the table that the growth rates of agriculture in India‘s Gross Domestic 
Product had been growing during green revolution period when compare to total economy Gross 
Domestic Product in India. From the year 1968-69 the agriculture share in Gross Domestic Product 
was -0.35 crores where as total economy Gross Domestic Product was 2.61crores. In the initial 
stage of revolution period the share of agricultural sector shows the negative trend.  Due to the 
green revolution policy there was tremendous increase in the year 1980-80(14.44) when compare 
to the initial stage where as total economy Gross Domestic Product was 7.17. 
  

Table 1.3 Share of Agriculture Sector in Gross Domestic Product in India in Wider 
Technology Dissemination Period 

 (Amount in Crore) 

S. No Year 
Share of Agriculture Sector 
in Gross Domestic Product 

YC 
Share of Gross Domestic 

Product in India 
YC 

1 1981-82 4.85 3.01762 5.63 4.88802 

2 1982-83 -0.14 3.03492 2.92 4.96 

3 1983-84 10.75 3.05222 7.85 5.03198 

4 1984-85 1.48 3.06952 3.96 5.10395 

5 1985-86 0.20 3.08682 4.16 5.17593 

6 1986-87 -0.39 3.10411 4.31 5.2479 

7 1987-88 -1.73 3.12141 3.53 5.31988 

8 1988-89 16.85 3.13871 10.16 5.39185 

9 1989-90 0.40 3.15601 6.13 5.46383 

10 1990-91 4.28 3.17331 5.29 5.53581 

Source: computed data (Planning commission of India) Economic Survey of India 2014-2015. 
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 It is clear from the table that the growth rates of agriculture in India‘s Gross Domestic 

Product had been decreasing during technology dissemination period when compare to total 

economy Gross Domestic Product in India. From the year 1981-82 the agriculture share in Gross 

Domestic Product was 4.85 crores where as total economy Gross Domestic Product was 

4.88crores, further in agriculture sector it was decreased to 4.28 crores in the year 1990-91 where 

as total economy Gross Domestic Product was 5.53 crores. 

  
Table 1.4 Share of Agriculture Sector in Gross Domestic Product in India in 

Early Reforms Period (1991-92 to 1996-97) 
 (Amount in Crore)    

S.No Year 
Share of Agriculture Sector 

in Gross Domestic Product 
YC 

Share of Gross Domestic 

Product in India 
YC 

1 1991-92 -2.31 3.19061 1.43 5.60778 

2 1992-93 7.06 3.2079 5.36 5.67976 

3 1993-94 3.18 3.2252 5.68 5.75173 

4 1994-95 4.74 3.2425 6.39 5.82371 

5 1995-96 -0.98 3.2598 7.29 5.89569 

6 1996-97 10.4 3.2771 7.97 5.96766 

    Source: Computed data (Planning commission of India) Economic Survey of India 2014-2015 

  

 It is evident from the table that the growth rates of agriculture in India‘s Gross Domestic 

Product had been growing during early reforms period. From the year 1991-92 the agriculture 

share in Gross Domestic Product was -2.31 crores where as total economy Gross Domestic Product 

was 1.43 crores. In the initial stage of early reforms period the share of agricultural sector shows 

the negative trend,  after that it  was showing  tremendous increase in the year 1996-97(10.4) 

when compare to the initial stage, where as total economy Gross Domestic Product was 7.97. 

 

Table 1.5 Share of Agriculture Sector in Gross Domestic Product in India 
in Ninth Plan Period (1997-98 to 2001-2002) 

 (Amount in Crore) 

S. No Year 

Share of Agriculture 

Sector in Gross Domestic 

Product 

YC 

Share of Gross 

Domestic Product in 

India 

YC 

1 1997-98 -2.97 3.2944 4.3 6.03964 

2 1998-99 7.12 3.31169 6.68 6.11161 

3 1999-00 2.41 3.32899 8 6.18359 

4 2000-01 -0.61 3.34629 4.15 6.25556 

5 2001-02 6.46 3.36359 5.39 6.32754 

Source: computed data (Planning commission of India) Economic Survey of India 2014-2015 

  

 It is clearly noted from the table that the growth rates of agriculture in India‘s Gross Domestic 

Product from the year 1997-98 the agriculture share in Gross Domestic Product was -2.97 crores 

where as total economy Gross Domestic Product was 4.3 crores. In the initial stage of early 

reforms period the share of agricultural sector shows the negative trend,  after that it  was  

increasing in the year 2001-02(6.46) when compare to the initial stage, where as total economy 

Gross Domestic Product was 5.39. 
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Table 1.6 Share of Agriculture in Gross Domestic Product in India in 

Tenth Plan Period (2002-2003 to 2006-2007) 

 (Amount in Crore) 

S. No Year 
Share of Agriculture Sector 

in Gross Domestic Product 
YC 

Share of Gross Domestic 

Product in India 
YC 

1 2002-03 -8.14 3.38089 3.88 6.39952 

2 2003-04 10.84 3.39819 7.97 6.47149 

3 2004-05 0.07 3.41549 7.05 6.54347 

4 2005-06 5.53 3.43278 9.48 6.61544 

5 2006-07 4.13 3.45008 9.57 6.68742 

    Source: computed data (Planning commission of India) Economic Survey of India 2014-2015 

   

 It is clearly noted from the table that the growth rates of agriculture in India‘s Gross Domestic 

Product from the year 2002-03 the agriculture share in Gross Domestic Product was -8.14 crores 

where as total economy Gross Domestic Product was 3.88 crores. In the initial stage of tenth plan 

period the share of agricultural sector shows the negative trend,  after that it  was  increasing in 

the year 2006-07(6.46) when compare to the initial stage, where as total economy Gross Domestic 

Product was 9.57. 

   
Table 1.7 Share of Agriculture in GDP in India in Eleventh Plan Period and Early 

Twelfth Plan Period (2007-2008 to 2013-2014) 

 (Amount in Crore) 

S. No Year 
Share of Agriculture Sector 
in Gross Domestic Product 

YC 
Share of Gross Domestic 

Product in India 
YC 

1 2007-08 6.34 3.46738 9.32 6.7594 

2 2008-09 -0.27 3.48468 6.72 6.83137 

3 2009-10 0.41 3.50198 8.59 6.90335 

4 2010-11 9.54 3.51928 8.91 6.97532 

5 2011-12 5.34 3.53657 6.69 7.0473 

6 2012-13 0.91 3.55387 4.47 7.11927 

7 2013-14 4.93 3.57117 4.74 7.19125 

    Source: computed data (Planning commission of India) Economic Survey of India 2014-2015 

 

 It is noted from the table that the growth rates of agriculture in India‘s Gross Domestic 

Product from the year 2007-08 the agriculture share in Gross Domestic Product was 6.34 crores 

where as total economy Gross Domestic Product was 9.32 crores. In this stage agriculture share in 

Gross Domestic Product was showing increasing at decreasing trend. The share of agriculture 

share in Gross Domestic Product was higher than the India‘s Gross Domestic Product. 

 
Table 1.8 Compound Growth Rate of Agriculture Sector in India from 1951-52 to 2013-2014 

Variables 
Regression-Coefficient 

R2 CGR 
a b 

Growth Rate of agriculture 
sector 

2.481 .017 1.00 3.99 

Growth Rate of India 1.078 .015 1.00 3.51 

Source: Computed Value. 
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 From the analysis it is understood that, from the year 1951-52 to 2013- 2014, the Gross 

Domestic Product of Agriculture sector in India has increased from Rs. 1.64 crores to Rs.4.93 

crores.  The Result of the Linear Equation fitted was Yc = 2.481 + .017 X. The value b in the above 

equation is .017.  It shows that the annual average growth rate of Agriculture was .017.  As a 

result, growth of Agriculture has increasing trend over a period of time from 1951-52 to 2013- 

2014.  The compound growth rate of agriculture sector is 3.39.  It clearly shows that the 

instantaneous growth is 96.61 percent and it is proved statistically significant at 5% level. The 

compound growth rate of India is 3.51.  It clearly shows that the instantaneous growth is 96.49 

percent and it is proved statistically significant at 5% level. 

 

Conclusion 

 From the analysis it is understood that, from the year 1951-52 to 2013- 2014, the Gross 

Domestic Product of Agriculture sector in India has increased from Rs. 2.33 crores to Rs.4.74 

crores.  The Result of the Linear Equation fitted was Yc = 1.078 + .015 X. The value b in the above 

equation is .015.  It shows that the annual average growth rate of Agriculture was .015.  As a 

result, growth of India has increasing trend over a period of time from 1951-52 to 2013- 2014. The 

compound growth rate of agriculture sector is 3.51.  It clearly shows that the instantaneous 

growth is 96.49 percent and it is proved statistically significant at 5% level. 
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Abstract 

 India is an agricultural country where three fifths of the population depends on it. It is considered as 
the only source of primary occupation as a huge size of rural population of the country is solely depending 
on agriculture. This paper initiates a study on areas under cultivation, agricultural productivity and trend in 
agricultural production. The study is based on the trend and the growth rate of output of food grain and 
non-food grain in India during 1964-65 to 2014-15. 

 
Introduction 

 India is an agricultural country. Around three fifths of India‘s population depends on 

agricultural for a living. Agriculture provides food for people and raw material for industries.  

Our farmers produce a variety of crops because we have favorable climate, fertile soil and 

adequate rainfall. In places where there is short fall, irrigation facilities are provided. Agriculture 

is considered as the only source of primary occupation as a huge size of rural population of the 

country is solely depending on agriculture.  

 Since the introduction of economic planning in India, agricultural development has been 

receiving a special emphasis. It was only after 1965, that is from the mid-period of the Third Plan, 

special emphasis was laid on the development of the agricultural sector. Since then, a huge 

amount of fund was allocated to the development and modernization of this agricultural sector 

every year. This paper proposes a study on areas under cultivation, agricultural productivity and 

trend in agricultural production. 

 

Cultivatable Area in India         

 In India, gross area under cultivation of all crops has increased from 122 million hectares in 

1949-50 to 151 million hectares in 1964-65 and then it got increased to 171.5 million hectares in 

2014-15. Further, gross area under cultivation of all food grains has increased from 99 million 

hectares in 1949-50 to 118 million hectares in 1964-65 and then to 124.1 million hectares in 2014-

15. Similarly, the gross area under cultivation of all non-food grains has also got increased from 23 

million hectares in 1949-50 to 33 million hectares in 1964-65 and then to 47.4 million hectares in 

2014-15. In India, out of total cultivable area of 186 million hectares, the net sown area is 

estimated at 143 million hectares. Moreover, the area under cultivation of all crops has increased 

by 0.25 per cent during the period 1980-81 to 1995-96 as compared to 0.51 per cent during 1967-

68 to 1980-81. Again the area under food grain cultivation has declined by 0.32 per cent per 

annum between 1980-81 to 1996-96 as compared to an increase in the area to the tune of 0.38 

per cent between 1967-68 and 1980-81, During the pre-green revolution period, that is during 

1951-65 additional area including marginal lands, fallow land, waste lands and forest lands were 

brought under cultivation. The annual rate of growth in area under crops during the period 1950-

GROWTH RECITAL OF INDIAN AGRICULTURE  

– A TREND ANALYSIS 
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65 was quite substantial (all crops: 1.6 percent, food grain 1.4 per cent and non-food grains: 2.5 

per cent). But in the post-green revolution period that is 1965-95, area under all crops could not 

increase significantly and the annual growth rate in area was also quite got declined (all crops: 

0.3 per cent, food grains: 1.2 per cent and non-food grains 0.7 per cent). 

 

Agricultural Productivity in Indian Principle Crops 

 Agricultural productivity measured as the ratio of agricultural output to agricultural inputs of 

a land and also referred as average yield per hectare of land. After the introduction of modern 

agricultural technique along with the adoption of hybrid seeds, extension of irrigation facilities 

and application of intensive method of cultivation in India, yield per hectare of all crops has 

recorded a steep rising trend. The table 1 shows the trend in agricultural productivity in India. 

The table – 1 below, reveals that in India the average yield per hectare for all food grains has 

recorded an increase from 5.5 quintals in 1949-50 to 7.6 quintals in 1964-65 and then 20.70 

quintals in 2014-15 showing an annual growth rate of 1.4 per cent during 1950-65 and 2.4 per cent 

during 1965-2014.  

 Moreover, the average yield per hectare of rice and wheat which were 7.1 quintals and 6.6 

quintals in 1949-50 respectively which got gradually increased to 10.8 quintals and 9.1 quintals in 

1964-65 showing an annual growth rate of 2.1 per cent and 1.3 per cent of rice and wheat 

respectively.  Again during the post-green revolution period (1965-2012), the average yield per 

hectare in respect of rice and wheat has again increased to 23.90 quintals and 28.72 quintals, 

showing a considerable annual growth rate of 3.4 per cent in respect of wheat and 2.3 per cent in 

respect of rice. But the annual growth rate of coarse cereals increased only by 1.3 per cent and 

the pulses by 0.5 per cent during the period 1967-2014. 

 Moreover, the annual growth rate of yield per hectare of all crops went up to 2.49 per cent 

during the period 1980-81 to 1993-94 as compared to that of 1.28 per cent during 1967-68 to 

1980-81. Among the non-food grains, cotton and sugarcane achieved a modest growth rate of 2.0 

per cent and 1.0 per cent respectively during 1950-65 and again with the extent of 2.4 per cent 

and 1.2 per cent in 1967-2014 respectively. Moreover, potato has recorded a considerable 

increase in annual growth rate from 1.6 per cent during 1949-64 to 3.0 per cent 1.9 per cent 

during 1964-2014. 

Table – 1 Trend in Agricultural Productivity in India 

S. No Items 

Yield per hectare Annual Growth Rate (%) 

1949-50 1964-65 2014-15 
1949-50 to 

1964-65 
1964-65 to 

2014-15 

1. 
All food grains 
(quintals) 

5.5 7.6 20.70 1.4 2.4 

2. Rice (quintals) 7.1 10.8 23.90 2.1 2.3 

3. Wheat(quintals) 6.6 9.1 28.72 1.3 3.4 

4. 
Coarse 
cereals(quintals) 

4.3 5.1 15.94 1.3 1.3 

5. Pulses(quintals) 4.0 5.2 7.44 0.2 0.5 

6. All non- food grains - - - 0.9 1.6 

7. Oil seeds(quintals) 5.2 5.6 10.37 0.1 1.6 

8. Cotton (Kgs) 95 122 461 2.0 2.4 

9. Sugarcane(tons) 34 47 70 1.0 1.2 

10. Potato(quintals) 66 84 220 1.6 3.0 

11. All crops    1.3 1.9 

Source:  1. Agricultural statistics at a glance(1990), Ministry of Agriculture, GOI 

             2. Annual Report (2014-15), Ministry of Agriculture 
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             3. Economic Survey, 2015-16 (India). 

 Thus, the above data proved that the green revolution and application of new bio- technology 

were effective only in case of wheat and potato, but proved ineffective in  other crops. 

 

Trends in Agricultural Production in India 

 The production of crops can be broadly classified into food crops and commercial crops. In 

India, the major food crops include rice, wheat, pulses, coarse cereal etc. Similarly, the 

commercial crops or non-food crops include raw cotton, tea, coffee, raw jute, sugarcane, oils 

seeds etc. In India, total agricultural production has been increasing with the combined effect of 

growth in total cultivated areas and increases in the average yield per hectare of the various 

crops.  

Table – 2 Trends and Growth Rate of Production of Agricultural Crops 

S. No Items 1949-50 1964-65 2014-15 

Annual Growth Rate (%) 

1949-50 to  

1964-65 

1967-68 to  

2014-15 

1. 

All food grains (m. Tonnes) 55 89 252.7 3.2 2.8 

a. Rice (m. tonnes) 24 39 104.8 3.5 2.20 

b. Wheat(m. tonnes) 6 12 88.9 4.0 5.0 

c. Coarse cereals (m. tonnes) 17 25 41.7 2.2 0.6 

d. pulses (m. tonnes) 8 12 17.2 1.4 1.5 

2. 

All non-food grains - - - 3.5 2.6 

a.oil seeds(m. tonnes) 5 9 26.7 3.3 1.9 

b Sugarcane(m. tonnes) 50 122 359.3 4.3 2.5 

c. Cotton  

(m. bales of 170kg.each) 
3 6 35.5 4.6 1.4 

d. Potato (m. tonnes) 2 4 44.9 4.3 4.9 

3. All Crops    3.1 2.4 

Source:  1. Agricultural statistics at a glance (1990), Ministry of Agriculture, GOI 

              2. Annual Report (2014-15), Ministry of Agriculture. 

              3. Economic Survey, 2015-16 (India). 

  
 The table 2 shows that total production of food grains has got increased from 55 milion tons in 

1949-50 to 89 million tons in 1964-65 and then increased to 176 million tons in 1990-91. But in 

1991-92, total production of food grains came down to 167 million tons mainly due to fall in the 

production of coarse cereals and in 1993-94; the production was around 184 million tons. In  

2002-2003, total production of food grains has further got decreased to 174-8 million tons. As per 

advance estimates, total production of food grains has again got increased to 252.7 million tons in 

2014-15.  

 Total production of food grains further got increased to 253.16 million tons in 2014-15.  

Thus, in pre-green revolution period, the food grain production had experienced an impressive 

annual growth rate of 3.2 per cent and in post-green revolution, rice and wheat recorded a high 

growth rate that is 3.5 and 4.0 per cent during the first period 1949-64 and again with the extent 

of 2.2 and 5.0 per cent during the second period 1967-2014, respectively. But the growth rate in 

coarse cereals and pulses remained quite marginal. Total production of rice and wheat have got 

increased from 24 million tons and 6 million tons in 1949-50 to 39 million tons and 12 million tons 

in 1964-65 and then to 104.8 million tons and 88.9 million tons respectively in 2014-15.  
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 In respect of non-food grains the trends in production with respect to potato and sugarcane 

were quite impressive and that of cotton and oilseeds which were not up to the mark. Further the 

table shows that the new agricultural strategy could not bring a break – through in agricultural 

output of the country except wheat and potato which recorded about 5.0 per cent and 4.9 per 

cent annual growth rate during the post-green revolution period, respectively. The growth in 

output with respect of all other crops remained low and that of coarse cereals and pulses were 

only marginal where the annual growth rates were only 0.6 and 1.5 per cent respectively.  

 
Conclusion 

 In the pre-green revolution period, the growth of output has mainly contributed by the 

expansion in area for cultivation, but in post-green revolution period, improvement in agricultural 

productivity arose due to the adoption of modern technique which contributed the growth in 

output. In spite of adopting modern technology, the growth rate in output, excluding wheat which 

could not maintain a steady level. During the post-green revolution period, the growth rate in 

output was comparatively lower than the first period. The growth rate in output of oil seeds, 

pulses and coarse food grains declined substantially in the second period as the cultivation of 

these crops has been shifted to inferior lands. Although agricultural production attained a 

substantial increase since independence but these production trends have been subjected to 

continuous fluctuations mainly due to variation of monsoons and other natural factors. 
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Abstract 

 India is the 3rd largest producer of fish in the world with a long coastal line of 8129 km and 9 coastal 
States. This coastal line stretching almost two thirds of the country and encompassing an exclusive 
economic zone of 2 million square kilometres offers sufficient surplus of fish and fishery products for 
external trade after catering to the domestic demand. Though meek as compared to the global volumes, 
fishery products of Indian origin are being relished by substantial majority in the rest of the world.  
Fisheries in India are a very important economic activity and a flourishing sector. This sector has immense 
potential. Which if realised can make a difference in the lives of millions depending on fishing as source of 
livelihood. This paper attempts to find out the growth of fish production and marine products export from 
India from 2004-2005 to2014-2015 
Key words: Marine products, Production, Export, Fisheries 
 

Introduction          

 India has become the third largest fish producing and aquaculture industry in the world.  

It constitutes about 1 per cent of the GDP and has been growing at about 4 per cent annually.  

The entire 3 subsector: Inland, Aquaculture and Marine fishery are growing but at sub optimum 

level. Indian fisheries and aquaculture is an important sector of food production, providing 

nutritional security to the food basket, contributing to the agricultural exports and engaging 

about fourteen million people in different activities. With diverse resources ranging from deep 

seas to lakes in the mountains and more than 10 per cent of the global biodiversity in terms of 

fish and shellfish species, the country has shown continuous and sustained increments in fish 

production since independence. Constituting about 6.3 per cent of the global fish production, the 

sector contributes to 1.1 per cent of the GDP and 5.15 per cent of the agricultural GDP.  Fisheries 

in India are a very important economic activity and a flourishing sector. This sector has immense 

potential. which if realised can make a difference in the lives of millions depending on fishing as 

source of livelihood: Fish and fish products have presently emerged as the largest group in 

agricultural exports of India, with 10.51 lakh tonnes in terms of quantity and Rs.33,442 crores in 

value. This accounts for around 10 per cent of the total exports of the country and nearly 20 per 

cent of the agricultural exports. More than 50 different types of fish and shellfish products are 

exported to 75 countries around the world. 

Table 1.Glimpses of Indian Fisheries 
Global position 3rd in Fisheries 2nd in Aquaculture 

Contribution of Fisheries to GDP (%) 1.07 

Contribution to Agril. GDP (%) 5.15 

Per capita fish availability (Kg.) 9.0 

Annual Export earnings (Rs. In Crore) 33,441.61 

Employment in sector (million) 14.0 

Potential fish production 8.4 mmt 

Potential fish production 8.4 mmt 

Fish seed production 21,000 million fry 

Hatcheries 1,070 
 

Source: nfdb.gov.in/about-indian-fisheries.htm 

 

FISHERIES CONTRIBUTION TOWARDS EXPORTS  
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Export of Marine Products 

 Export of marine products from India reach an all-time high of $5511.12 million during the 

financial year 2014-15. Marine product exports crossed all previous records in quantity, rupee 

value and US Dollar ($) terms. Exports aggregated to 10, 51,243 tonnes valued at Rs 33,441.61 

crore and $5511.12 million. Compared to previous year, seafood exports recorded a growth of 

6.86% in quantity, 10.69% in rupee and 10.05 % growth in US$ earnings. 

 The fishing sector is important for its employment potential also. An estimated 43.5 million 

people in the world are effectively involved, either full time or part time in fisheries and 

aquaculture. Nearly 86 per cent of them live in Asia. An additional 4 million are engaged in this 

sector on an occasional basis. The sector contributes at least 50 per cent of total annual protein 

intake in many small developing inland States. The fish processing sector has been attracting 

more foreign investments. Processed Seafood fetch a better price in foreign markets than 

conventional block-frozen sea food. Recently UNDP and FAO have promised assistance for the 

development of India‘s fishing sector, and particularly its shrimp farms. Australia is intended to 

provide $50 million in concessional credits to India‘s deep-sea fishing industry. 

 

Overview of Literature 

 Nowadays fish stocks and sea resources were threatened with over exploitation and 

environmental degradation and pollution of rivers (Ramachandra, 2005). In order to improve the 

fisheries production and export, proper regulation is needed to control over fisheries exploitation, 

encourage fisherfolk and to apply the modern equipment. (Gandhi Ramachandra, 2005). The 

establishment of the Marine Products Export Development Authority (MPEDA) helps in the 

promotion of marine products exports (Satyasundram, 2008). In December, 2004 tsunami affected 

the coastal areas highly, it led to the problem of losing the market share of India‘s marine 

products. (Satyasundram, 2010, Thambi Mathew,2009). The major problem of export is deep sea 

fish resources exploitation, lack of infrastructure and technological facilities (Ravanan, 2010). 

Indian fisheries sector export has been playing a very vital role in Indian economy but the export 

of seafood and the exporters facing lot of problems in India (Ravanan and Muthalagu, 2011).  

 
Objectives of the Study 

1. To find out the growth of fisheries production in India during 2004-05 to 2014-2015. 

2. To analyze the growth rate of export of marine products in India during 2004-05 to 2014-

2015. 

3. To highlight the problems of Indian export and offer valuable suggestions. 
 

Methodology 

 This study was based on secondary data collected from various publications, handbook of 

fisheries statistics, MPEDA reports and net sources. The time series data for the production and 

export of marine products of India for the period 2003-2004 to 2014-2015 was analysed by using 

method of least square and compound growth rate were used for the analysis of the data.  
 

Result and discussion 

Production of Marine Fish in India 

 The first objective of the study is to find out the growth of fisheries production in India. The 

study has used method of least squares and compound growth rate to analyse the data during the 

period 2004 – 2005 to 2014-2015 
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Table: 1 Production of Marine Fish in India (2004 – 2005 to 2014-2015) 

Year Marine fish of production Trend value 

2004-2005 2779 2768.5 

2005-2006 2816 2841.2 

2006-2007 3024 2913.9 

2007-2008 2920 2986.6 

2008-2009 2978 3059.3 

2009-2010 3104 3132 

2010-2011 3205 3204.7 

2011-2012 3372 3277.4 

2012-2013 3275 3350.1 

2013-2014 3443 3422.8 

2014-2015 3491 3495.5 

             Source: Handbook of Fisheries Statistics  

  

 The linear trend equation is Y = 2695.800+72.700t for the production of marine fish in India. 

On an average the production of marine fish increases by 72.700 tonnes per year. The compound 

rate of growth in production of marine fish in India during  the period had been at the rate 

of 2.34 per cent per year. 

 

Export of Marine Products 

 The second objective of the study is to find out the growth of export of marine products in 

India. The study has used method of least squares and compound growth rate to analyse the data 

during the period 2004 – 2005 to 2014-2015 

 

Table: 2 Export of Marine Products from India (2004-2005 to 2014-2015) 

Year 
Export of Marine Products in  

Quantity  (000 Tonnes) 
Trend Value 

2004-05 461.33 430.05727 

2005-06 512.16 490.36291 

2006-07 612.64 550.66855 

2007-08 541.70 610.97418 

2008-09 602.83 671.27982 

2009-10 678.44 731.58545 

2010-11 813.09 791.89109 

2011-12 862.02 852.19673 

2012-13 928.23 912.50236 

2013-14 983.76 972.80800 

2014-15 1051.24 1033.11364 

  Source: MPEDA, Fisheries Department, Thenampet 

  

 The linear trend equation is Y = 369.752 + 60.306 t for the export of marine products from 

India.  On an average the export of marine products increases by 60.306 tonnes per year. The 

compound rate of growth in export of marine products from India in quantity of (000 tonnes) 

during the period had been at the rate of 8.76 per cent per year 
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Constraints for the Export of Marine Products 

 The government and private sector are planning large scale expansion of the seafood 

processing industry, the infrastructure for this industry is still not developed and those who 

venture into this field are facing numerous problems. The Indian seafood industry is crippled by 

several infrastructure related problems such as non-availability of specialized transportation and 

poorly maintained link roads across the country, which result in the damage of produce during 

transportation. Handling facilities for sea food products at ports are also inadequate and 

obsolete. 

 Another important problem is the large number of intermediaries for the export of seafood 

supply chain in India. There are too many people involved in delivering these products from sea to 

dining tables. These intermediaries who delay the transit time of such seafood stuffs. This causes 

a large scale loss in the process. 

 The global economic meltdown has adversely affected our seafood exports. The problems 

include low off take by major importing nations , the increase in fright rates, and a steep rise in 

the cost of inputs like electricity, packaging and ice storage. 

 In the coastal areas, there are too many stake holders; this has resulted in overfishing and 

decline in the stocks of a few species. The situation has worsened because of climate change.  

 The coastal fishing communities adopt traditional fishing methods. The incidence of poverty is 

high amongst them. Also they do not have suitable alternative income generating measures.

 The storing of seafood in bags in godowns leads to about 10% wastage. An average 200 million 

tons of actual production 20 million tonnes of seafood are lost. To, prevent this modern systems 

should be brought into use. 

 

Suggestions 

 In order to improve the seafood export performance, the operations at the fish landing 

centers and fishing harbors must be improved with better infrastructure say portable road, 

portable water, and freezing facilities i.e., ice factories and modernizing fish processing plant so 

as to meet national standard. 

 The whole of Asia have implemented successful aquaculture policies, among these, India has 

the most suited land with the longest coastline and ideal weather conditions. Once the yield from 

aquaculture improves, the capacity utilization of the seafood factories would automatically 

increase. 

 The MPEDA is planning to set up the special economic zones exclusively for marine products. 

The zones would be free to import fish to for re-export. Joint ventures with foreign companies 

will be encouraged as consolidation is common in the seafood industry globally.  

 The Government of India launched National Fisheries Development Board in 2006. Its 

headquarters are in Hyderabad, located in a fish shaped building. Its activity focuses on:  

 Coastal Aquaculture and Seaweed Cultivation 

 Infrastructure: Fishing Harbors and Landing Centers 

 Fish Dressing Canters and Solar Drying of Fish 

 Domestic Marketing, Tuna Processing 

 Technology Up gradation 

 These programmes help to improve the marine products production and export and it will help 

the exports to make an active competition with worldwide competitors.  

 

https://en.wikipedia.org/w/index.php?title=National_Fisheries_Development_Board&action=edit&redlink=1
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Conclusion 

 Fisheries play an important role in the national economy, generating employment for a large 

coastal population, raising nutritional levels, augmenting food supply and earning foreign 

exchange. The tsunami relief effort was based on the recognition that out of disaster an 

opportunity can be created to rebuild, expand and improve upon the services, correct imbalances 

and meet the needs of vulnerable groups. The government had set up Coastal Zone Management, 

Marine Products Export and Development Authority and National Fisheries Development Board.  

This could help the fisheries sector to develop at international level.   

 
References 

1. GandhiG.P.(2005)―Marine products exports post tsunami‖ Facts for you, June, 2005.pp.26-

33. 

2. Ramachandra bhatta (2005) ―Fisheries‖ Indian Journal of Agricultural Economics. 

Vol.60.No.1. pp.29  

3. Ravanan.R (2010) ―Export marketing of seafood: problems and prospects‖ Southern 

Economist Vol.49. No.4. June 15, 2010. pp. 14-18. 

4. Ravanan.R and .Muthualagu.K (2011) ―A Study on the perception of exporters towards 

problems of export of seafood in Tamil Nadu‖ Southern economist Vol.50, No.4 June 15, 

2011.  pp. 36-40. 

5. Satyasundaram (20008) ―Marine products need cautious approach‖ Facts for you, 

Sep.2008, 

6. pp. 15-19. 

7. Satyasundaram.I (2010)―Marine products: untapped potential‖ Facts for you,  

Sep. 201,.pp.16-18. 

8. Thambi Mathew (2009) ―Ecological imbalances and changing coastal environment: 

challenges of marine fishermen‖ Southern economist Vol.48. No.5. June 1, 2009.  

pp. 24-26. 

9. The state of world fisheries and aquaculture (2010). 

10. http://handbookoffisheriesstatistics.net.org.        

11. http://wikipedia.fishproductionindia.net.org. 

12. http://www.mpeda.com 

  

http://handbookoffisheriesstatistics.net.org/
http://wikipedia.fishproductionindia.net.org/
http://www.mpeda.com/


Fatima College, Madurai 
 

 
66                Vol. 5, No.1, Special Issue. 1, February 2017 

 
 

Mrs. A. Gracy Rani 

Assistant Professor, Research centre of Economics, Fatima College, Madurai,  

Email ID: gracy.seba@gmail.com, Mobile 9750762447 

 
Abstract  

 The concept of sustainability is gaining much importance in today’s world of complex marketing 
practices where consumers are more concerned about various green marketing issues. Green Marketing is 
the marketing of products or services that are presumed to be eco-friendly. People believe that, in green 
marketing, all functions of a business like production, marketing, distribution and consumption should 
happen in an environmental friendly manner. In other words, it is all about the strategies related to 
promote one’s products or services by way of employing green claims. According to Polonsky, ‘Green 
Marketing consists of all activities designed to generate and facilitate any exchange intended to satisfy 
human wants, such that the satisfaction of those wants occurs, with minimal detrimental impact on the 
natural environment 
 

Introduction 

 Green marketing is the marketing of product that are presumed to be environmentally 

preferable to others. Thus green marketing incorporate a broad range of activities, including 

product modification, changes to the production process, sustainable packaging, as well as 

modifying, advertising. A number of factors have caused business firms in some industries to 

incorporate an environmental ethic into their operations. The principal factors of course, are the 

growing public awareness of the environmental degradation that has resulted as a consequence of 

the growth in population and natural resource consumption throughout the world during the last 

fifty years. As the resources are limited and human needs are unlimited, it is important for the 

marketers to utilise the resources effectively to achieve their objectives. Most of the consumers 

are nowadays very much vigilant about ecological issues and green concerns. Green marketing 

with sustainability is the issue here, but faces a lot of challenges because of lack of standards and 

consumers consensus to what constitutes ―Green‖. The products those are manufactured through 

green technology and that caused no environmental hazards are called green products. Promotion 

of green technology and green products is necessary for conservation of natural resources and 

sustainable development.. Forest and environmental ministry of India has ordered to retail outlets 

like big bazar, more, central, D-Mart etc. that they could provide polythene carry bags to 

customers only if customers are ready for pay for it. 

 Many consumers, and not just the most environmentally conscious, have begun in recent years 

to incorporate environmental concerns in their personal buying divisions through the purchase and 

use of products and services perceived to be more environmentally friendly. The most 

environmentally aware consumers are also the most likely to view green claims of companies with 

scepticism. The attempt to portray oneself as ―green‖ may fall flat if they are perceived to be 

false advertising, particularly among those most educated about environmental issues. Corporate 

reputation then has emerged as a tremendously important factor in reaching & keeping these 

customers. With the ever increasing penetration of internet and social media, the purchasing 

behaviour of Indian consumers has changed dramatically. The spread of education and this 

awareness has made them paying more attention towards environmental deterioration. However, 

CONSUMER AWARENESS ABOUT GREEN MARKETING 
-AN EMPIRICAL ANALYSIS 
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the positive attitudes of consumers towards environmental issues do not necessarily lead to actual 

eco friendly behaviour because they may not be in a position to differentiate the true green 

products and the green washed products. Certain communications from companies may mislead 

the consumers into believing those as green practices. In India, some companies are marketing 

their products in an environmentally responsible manner and their campaigns highlight the top 

eco friendly characteristic of their products or services. But some others are trying to claim 

themselves as eco-friendly. This paper focuses on the awareness level of consumers about green 

products and tries to explore their perception on Green Washing. 

 

Objectives 

1. To examine the awareness level among the consumers about the green products and 

green washing. 

2. To explore the major reasons effecting consumer‘s decision to buy  green products. 

3. To analyse whether the consumers are willing to pay higher prices for the eco-friendly 

products. 

 

Methodology 

 In view of the objective of the study, the primary data were collected from 50 consumers of 

Madurai. Sampling method was used for collecting primary data using questionnaire. Secondary 

sources include various reports and studies of various agencies, organization, newspapers, 

articles, journals and books. The primary objective of green washing is to provide customers with 

the feeling that the organization taking the necessary step to responsibly manage its ecological 

foot print. In reality, the company may be doing very little that is environmentally beneficial. 

Green washing efforts can range from changing the label of a product to evoke the natural 

environment on a product that contain harmful chemicals to multimillion dollars advertising 

campaign portraying highly polluting energy companies as eco- friendly. In an academic paper 

green washing has been defined as ―co-creation of an external accusation towards an organization 

with regard to presenting a misleading green message‖, indicating that an accusation is necessary 

to speak of green washing. It simply misleads the public by stressing environmental essentials of a 

product. Marketers may tell the story of a product or organisation in the most beautiful way. 

 

Results and Discussions 

 Majority of the respondents are females. Many of the respondents are aged group of 30-40 

years (70%). Among the sample of 50, around 50 per cent belong to the educational level of 

Degree and PG Majority of the respondents belongs to Govt. employee category as well as other 

category when asked about occupational status. 85% of the respondents were considered 

themselves to be environmental enthusiasts. When asked about the identification words of a 

green product, most frequent responses include words like biodegradable and environmental 

friendly. But interestingly, nobody said that green signifies that there is no chemical content.  

 

Table.1 Awareness Level of Green Products 

Awareness Level No. of Respondents Percentage 

Highly aware 20 40 

To some extent 15 30 

Unaware 10 20 

No answer 5 10 

Total 50 100 
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 From 50 samples, about 40% are highly aware, 30% are aware to some extent, 20% are 

unaware and the remaining 10% had not started any answer when asked about the awareness level 

of green products (Table-1)   

 

Table.2 Perception of Elements about a Product as green 

Elements No. of Respondents Percentage 

Images 5 10 

Labels 7 14 

Logos 23 46 

Colours 6 12 

Words 9 18 

Total 50 100 

  
 Majority have got awareness about green products through television. Majority of the 

respondents identify green products based on logos and words used in advertisements.  

 
Table.3 Reason for Purchasing Green Products 

Reason No. of Respondents Percentage 

Necessity 7 14 

Advertisement Appeal 7 14 

Overall value 12 24 

Health benefit 3 6 

Environmental benefit 18 36 

Trusted product 3 6 

Total 50 100 

 

 From 50 samples, about 14% are purchasing green product based on the reason of necessity, 

14% are buying green products because of advertisement appeal, 24% are buying because of 

overall value, 6%are buying green products based on the reason of Health benefit 36% decide to 

buy based on environmental benefit, and the remaining 6% are purchasing because of trust in a 

product. Around 75% of the consumers are ready to pay higher price for green products, so good 

for companies selling green products.  

 

Table.4 Opinion on ‘Green Washing Leads to Damaging of Advertising Credibility 

Damaging Advertising Credibility No. of Respondents Percentage 

Yes 35 70 

No 15 30 

Total 50 100 

 
 Majority are paying higher prices for green products to ensure a good standard of life by using 

quality products. Out of the total respondents, 30% people are not purchasing green product 

based on the reason that they believe it to be false claim, 35% believe that those are expensive 

and the remaining 35% are claiming that there is no proof for a belief in a product as green. But 

they are having the opinion that advertising is the major factor influencing them to buy green 

products. So Green Washing may deceive them. It was found that, majority of the sample were 

aware of green washing. 70% of the respondents stated that they are able to differentiate a true 
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green product from a green washed product. Most of the samples are thinking that green washing 

leads to damaging of advertising credibility (Table-4).                  

 

Conclusion 

 Consumers should be more cautious against green claims. They should be suspicious of all 

green claims, look for the matter that companies are hiding, check on the environmental history 

of the company, look out for the poor use of scientific facts and technologies and above all 

consumers should use common sense to differentiate between right and wrong. If someone is 

trying to sell their green credentials through large scale advertisement, simply look for all the 

matters that are hiding.  

 Consumers value eco-friendly products and brands that are trust worthy, affordable, healthy 

and environmentally more beneficial. Such values should be given more importance in green 

advertisements; then only consumers will mould their minds for the green purchases. Receiving 

bad claims will definitely confuse the consumers about the credibility and honesty of an 

organization. Green washing will certainly work towards the eventual detriment of the 

advertisement, so companies should be more surely responsible about their practices, Companies 

should try to produce green products as consumers awareness on such products and green washing 

is increasing with the time. In order to attract more consumers towards sustainable green 

products, the marketers must create special advertising strategies which have realistic and 

ethical values. 
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Abstract 

 Organic agriculture is one among the broad spectrum of production methods that are 

supportive of the environment. The demand for organic food is steadily increasing both in the 

developed and developing countries with an annual average growth rate of 20–25 percent. Organic 

agriculture, without doubt, is one of the fastest growing sectors of agricultural production. In 

India, vast stretches of arable land, which is mainly rain-fed and found in the North-eastern 

region where negligible amount of fertilizers and pesticides are being used and have low 

productivity, could be exploited as potential areas for organic agriculture. Considering the 

potential environmental benefits of organic production and its compatibility with integrated 

agricultural approaches to rural development, organic agriculture may be considered as a 

development vehicle for developing countries like India, in particular.   

 
Introduction 

 Organic Agriculture is a production system that sustains the health of soils, ecosystems and 

people.  Organic Agriculture combines tradition, innovation and science to benefit the shared 

environment and promote fair relationships and a good quality of life for all involved. 

 

History of Organic Farming 

 Organic farming was practiced in India since thousands of years.  The great Indian civilization 

thrived on organic farming and was one of the most prosperous countries in the world, till the 

British ruled it.  In traditional India, the entire agriculture was practiced using organic techniques, 

where the fertilizers, pesticides etc., were obtained from plant and animal products.  The cow 

not only provided milk, but also provided bullocks for farming and dung which was used as 

fertilizers. 

 

Shift to Chemical Farming in 1960s 

 During 1950s and 1960s, the ever increasing population of India and several natural calamities 

lead to a severe food scarcity in India.  As a result the Government was forced to import food 

grains from foreign countries.  To increase food security, the Government had to drastically 

increase the production of food in India.  The Green Revolution (under the leadership of  

M.S. Swaminathan) became the Governments most important program in 1960s.  Large amount of 

land was brought under cultivation. Hybrid seeds were introduced.  Natural and organic fertilizers 

were replaced by chemical fertilizers and locally made pesticides were replaced by chemical 

pesticides.  Large chemical factories such as the Rashtriya chemical fertilizers were established.  

Before the Green Revolution, it was feared that millions of poor Indians would die of hunger in 

the mid 1970s.  However, the Green Revolution within a few years, showed its impact.   

The country which was greatly relied on imports for its food supply reduced its imports every 

passing year.  In 1990s, India had surplus food grains and once again became and exporter of food 

grains.  As time went by, extensive dependence of chemical farming has shown its darker side.  

AN INSIGHT IN TO ORGANIC AGRICULTURE OF INDIA 
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the land is lasting its fertility and is demanding larger quantities of fertilizers to be used.  Pests 

are becoming immune requiring the farmers to use stronger and costlier pesticides.  Due to 

increased cost of farming, farmers are falling into the trap of money lenders, who are exploiting 

them no end, and forcing many to commit suicide.   

 Both consumers and farmers are now gradually shifting back to organic farming in India.  It is 

believed by many that organic farming is healthier.  Though the health benefits of organic food 

are yet to be proved, consumers are willing to pay higher premium of the same.  Many farmers in 

India are shifting to organic farming due to the domestic and international demand for organic 

food.  Organic farming, therefore, provides a better alternative to chemical farming.  According 

to the International fund for Agriculture and Development (IFAD), about 2.5 million hectares of 

land was under organic farming in India in 2004.  Further, there are over 15000 certified organic 

farms in India.  India is one of the most important suppliers of organic food to the developed 

nations.   

 

The Concept of Organic Agriculture 

 Organic agriculture is one among the broad spectrum of production methods that are 

supportive of the environment.  Organic production systems are based on specific standards 

precisely formulated for food production and aim at achieving agro ecosystems, which are socially 

and ecologically sustainable. It is based on minimizing the use of external inputs through use of 

on-farm resources efficiently compared to industrial agriculture. Thus the use of synthetic 

fertilizers and pesticides is avoided. 

 

What is Organic Farming?  

 Organic farming is a technique which involves cultivation of plants rearing of animals in 

natural ways.  This process involves the use of biological materials, avoiding synthetic substances 

to maintain soil fertility and ecological balance thereby minimizing pollution and wastage.   

In other words, Organic farming is a farming method that involves growing and nurturing crops 

without the use of synthetic based fertilizers and pesticides.  

 

Need for Organic Agriculture 

 The need of the hour is sustainable cultivation and production of food for all.  In spite of our 

diet choices, organic food is best choice.  Here are the reasons: 

1.  To Accrue the Benefits of Nutrients 

 Foods from organic farms are loaded with nutrients such as vitamins, enzymes, minerals and 

other micro-nutrients compared to those from conventional farms.  This is because organic farms 

are managed and nourished using sustainable practices.   

2.  Stay away from GMOs 

 Statistics show that genetically modified foods (GMOs) are contaminating natural foods 

resources at real scary pace, manifesting grave effects beyond our comprehension.  What makes 

them a great threat is they are not even labeled. So, sticking to organic foods sourced from 

veritable sources is the only way to mitigate these grave effects of GMOs. 

3.  Natural and Better Taste 

 Those that have tasted organically farmed foods would attest to the fact they have a natural 

and better taste.  The natural and superior taste stems from the well balanced and nourished soil.  

Organic farmers always prioritize quality over quantity. 
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4.  Direct Support to Farming 

 Purchasing foods items from organic farmers is a surefire investment in a cost effective 

future.  Conventional farming methods have enjoyed great subsidies and tax cuts from most 

Governments over the past years.  This has led to the proliferation of commercially produced 

foods that have increased dangerous diseases like cancer.  It's time Governments invested in 

organic farming technologies to mitigates these problems and secure the future.   

5.  To conserve Agricultural Diversity 

 In the last century, it is approximated that 75 percent of agricultural diversity of crops has 

been wiped out.  Slanting towards one form of farming is a recipe for disaster in the future.  

Organic farming methods that produce disease and pest resistant crops to guarantee a sustainable 

future. 

6.  To Prevent Antibiotics, Drugs and Hormones in Animal Products 

 Commercial dairy and meat are highly susceptible to contamination by dangerous substances.  

According to a report by Environmental Protection Agency (EPA), a vast majority of pesticides are 

consumed by the population stem from poultry, meat, eggs, fish and dairy product since animals 

and birds that produce these products sit on the top of the food chain.  This means they are fed 

foods loaded with chemicals and toxins.   Drugs, antibiotics and growth hormones are also 

injected to these animals and so are directly transferred to meat and dairy products contribute 

mightily to ingestion of chemicals.  These chemicals only come with a lot of complications like 

genetic problems, cancer risks, growth of tutor and other complications at the outset of puberty. 

 

Four Principles of Organic Farming 

1.  Principle of Health 

 Organic agriculture must contribute to the health and well being of soil, plants, animals, 

humans and the earth.  It is the sustenance of mental, physical, ecological and social well being.  

For instance, it provides pollution and chemical free, nutritious food items for humans. 

2.  Principle of Fairness 

 Fairness is evident in maintaining equity and justice of the shared planet both among humans 

and other living beings.  Organic farming provides good quality of life and helps in reducing 

poverty.  Natural resources must be judiciously used and preserved for future generations. 

3.  Principle of Ecological Balance 

 Organic farming must be modeled on living ecological systems. Organic farming methods must 

fit the ecological balances and cycles in nature. 

4.  Principle of Care 

 Organic agriculture should be practiced in a careful and responsible manner to benefit the 

present and future generations and the environment. 

 

Environmental Benefits of Organic Agriculture 

 The impact of organic agriculture on natural resources favours interactions within the agro-

ecosystem that are vital for both agricultural production and nature conservation. Ecological 

services derived include soil forming and conditioning, soil stabilization, waste recycling, carbon 

sequestration, nutrient cycling, predation, pollination and habitats. The environmental costs of 

conventional agriculture are substantial, and the evidence for significant environmental 

amelioration via conversion to organic agriculture is overwhelming.   
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Conclusion 

 Organic farming system in India is not new and is being followed from ancient time.  it is a 

method of farming system which is primarily aimed at cultivating the land and raising crops in 

such a way as to keep the soil alive and in good health by use of organic wastes (crop, animal, and 

farm wastes, aquatic wastes) and other biological materials along with beneficial microbes (bio 

fertilizers) to release nutrients to crops for increased sustainable production in an eco-friendly 

pollution free environment. The interest in organic agriculture in developing countries is growing 

because it requires less financial input and places more reliance on the natural and human 

resources available.  Organic agriculture does not need costly investments in irrigation, energy 

and external inputs, but rather organic agricultural policies have the potential to improve local 

food security, especially in marginal areas.  Possibly, the greatest impact of organic agriculture is 

on the mindset of people. It uses traditional and indigenous farming knowledge, while introducing 

selected modern technologies to manage and enhance diversity, to incorporate biological 

principles and resources into farming systems, and to ecologically intensify agricultural 

production.  By adopting organic agriculture, farmers are challenged to take on new knowledge 

and perspectives, and to innovate. This leads to an increased engagement in farming which can 

trigger greater opportunities for rural employment and economic upliftment. Thus through 

greater emphasis on use of local resources and self-reliance, conversion to organic agriculture 

definitely contributes to the empowerment of farmers and local communities. 
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Abstract 

 Agriculture plays a vital role in India’s economy. Over 58 per cent of the rural households depend on 
agriculture as their principal means of livelihood. Agriculture, along with fisheries and forestry, is one of 
the largest contributors to the Gross Domestic Product (GDP).As per estimates by the Central Statistics 
Office (CSO), the share of agriculture and allied sectors (including agriculture, livestock, forestry and 
fishery) was 15.35 per cent of the Gross Value Added (GVA) during 2015-16 at 2011-12 prices. 
 India is the largest producer, consumer and exporter of spices and spice products. India's fruit 
production has grown faster than vegetables, making it the second largest fruit producer in the world. 
India's horticulture output, comprising fruits, vegetables and spices, is estimated to be 283.4 million tons 
(MT) in 2015-16 after the third advanced estimate. It ranks third in farm and agriculture outputs. 
Agricultural export constitutes 10 per cent of the country’s exports and is the fourth-largest exported 
principal commodity. The agro industry in India is divided into several sub segments such as canned, dairy, 
processed, frozen food to fisheries, meat, poultry, and food grains. 
 Agricultural scientist MS Swaminathan has played a vital role in the green revolution. In 2013 NDTV 
awarded him as 25 living legend of India for outstanding contribution to agriculture and making India a food 
sovereign country. An irrigation canal in Gujarat. Irrigation contributes significantly to agriculture in India. 
Two states, Sikkim and Kerala have planned to shift fully to organic farming by 2015 and 2016 respectively. 
The agriculture sector in India is expected to generate better momentum in the next few years due to 
increased investments in agricultural infrastructure such as irrigation facilities, warehousing and cold 
storage. Factors such as reduced transaction costs and time, improved port gate management and better 
fiscal incentives would contribute to the sector’s growth. Furthermore, the growing use of genetically 
modified crops will likely improve the yield for Indian farmers.  

 
Introduction 

 Agriculture plays a vital role in India‘s economy. Over 58 per cent of the rural households 

depend on agriculture as their principal means of livelihood. Agriculture, along with fisheries and 

forestry, is one of the largest contributors to the Gross Domestic Product (GDP).As per estimates 

by the Central Statistics Office (CSO), the share of agriculture and allied sectors (including 

agriculture, livestock, forestry and fishery) was 15.35 per cent of the Gross Value Added (GVA) 

during 2015-16 at 2011-12 prices. 

 India is the largest producer, consumer and exporter of spices and spice products. India's fruit 

production has grown faster than vegetables, making it the second largest fruit producer in the 

world. India's horticulture output, comprising fruits, vegetables and spices, is estimated to be 

283.4 million tons (MT) in 2015-16 after the third advanced estimate. It ranks third in farm and 

agriculture outputs. Agricultural export constitutes 10 per cent of the country‘s exports and is the 

fourth-largest exported principal commodity. The agro industry in India is divided into several sub 

segments such as canned, dairy, processed, frozen food to fisheries, meat, poultry, and food 

grains. 

 The Department of Agriculture and Cooperation under the Ministry of Agriculture is 

responsible for the development of the agriculture sector in India. It manages several other 

bodies, such as the National Dairy Development Board (NDDB), to develop other allied agricultural 

sectors. 

 

GROWTH OF AGRICULTURE SECTOR IN INDIA 
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Indian Agriculture after Independence 

 In the years since its independence, India has made immense progress towards food security. 

Indian population has tripled, and food-grain production more than quadrupled. There has been a 

substantial increase in available food-grain per capita. Before the mid-1960s India relied on 

imports and food aid to meet domestic requirements. However, two years of severe drought in 

1965 and 1966 convinced India to reform its agricultural policy and that they could not rely on 

foreign aid and imports for food security. India adopted significant policy reforms focused on the 

goal of food grain self-sufficiency. This ushered in India's Green Revolution. It began with the 

decision to adopt superior yielding, disease resistant wheat varieties in combination with better 

farming knowledge to improve productivity. The state of Punjab led India's green revolution and 

earned the distinction of being the country's bread basket.  

 The initial increase in production was centered on the irrigated areas of the states 

of Punjab, Haryana and western Uttar Pradesh. With the farmers and the government officials 

focusing on farm productivity and knowledge transfer, India's total foodgrain production soared.  

A hectare of Indian wheat farm that produced an average of 0.8 tonnes in 1948 produced 4.7 

tonnes of wheat in 1975 from the same land. Such rapid growth in farm productivity enabled India 

to become self-sufficient by the 1970s. It also empowered the smallholder farmers to seek further 

means to increase food staples produced per hectare. By 2000, Indian farms were adopting wheat 

varieties capable of yielding 6 tonnes of wheat per hectare.  

 India's agricultural economy is undergoing structural changes. Between 1970 and 2011, the 

GDP share of agriculture has fallen from 43% to 16%. This isn't because of reduced importance of 

agriculture or a consequence of agricultural policy. This is largely because of the rapid economic 

growth in services, industrial output, and non-agricultural sectors in India between 2000 and 

2010. 

 Agricultural scientist MS Swaminathan has played a vital role in the green revolution. In 2013 

NDTV awarded him as 25 living legend of India for outstanding contribution to agriculture and 

making India a food sovereign country.An irrigation canal in Gujarat. Irrigation contributes 

significantly to agriculture in India. Two states, Sikkim and Kerala have planned to shift fully 

to organic farming by 2015 and 2016 respectively. 

 

Table No: 1 Largest Agricultural Products in India by Values 

Rank Commodity 
Value (US$ in 
Billion) 2013 

Unit price 
(US$ / 

kilogram) 
2009 

Average yield 
(tonnes per 

hectare) 2010 

Most productive 
country 

(tonnes per hectare) 
2010 

1 Rice $42.57 0.27 3.99 12.03 Australia 

2 Buffalo milk $27.92 0.4 0.63 - - 

3 Cow milk $18.91 0.31 1.2 10.3 Israel 

4 Wheat $13.98 0.15 2.8 8.9 Netherlands 

5 Mangoes, guavas $10.79 0.6 6.3 40.6 Cape Verde 

6 Sugar cane $10.42 0.03 66 125 Peru 

7 Cotton $8.65 1.43 1.6 4.6 Israel 

8 Bananas $7.77 0.28 37.8 59.3 Indonesia 

9 Potatoes $7.11 0.15 19.9 44.3 United States 
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Rank Commodity 
Value (US$ in 
Billion) 2013 

Unit price 
(US$ / 

kilogram) 
2009 

Average yield 
(tonnes per 

hectare) 2010 

Most productive 
country 

(tonnes per hectare) 
2010 

10 Tomatoes $6.74 0.37 19.3 524.9 Belgium 

11 Fresh vegetables $6.27 0.19 13.4 76.8 United States 

12 Buffalo meat $4.33 2.69 0.138 0.424 Thailand 

13 Groundnuts $4.11 - - - - 

14 Okra $4.06 0.35 7.6 23.9 Israel 

15 Onions $4.05 0.21 16.6 67.3 Ireland 

16 Chick peas $3.43 0.4 0.9 2.8 China 

17 Chicken meat $3.32 0.64 10.6 20.2 Cyprus 

18 Fresh fruits $3.25 0.42 1.1 5.5 Nicaragua 

19 Hen eggs $3.18 2.7 0.1 0.42 Japan 

20 Soybeans $3.09 0.26 1.1 3.7 Turkey 

Source: http://www.ibef.org/industry/agriculture-india.aspx 

https://en.wikipedia.org/wiki/Agriculture_in_India 

 

Investments Made on Agriculture Sector  

 Several players have invested in the agricultural sector in India, mainly driven by the 

government‘s initiatives and schemes. 

According to the Department of Industrial Policy and Promotion (DIPP), the Indian agricultural 

services and agricultural machinery sectors have cumulatively attracted Foreign Direct Investment 

(FDI) equity inflow of about US$ 2,278.3 million from April 2000 to March 2016. 

Some major investments and developments in agriculture in the recent past are as follows: 

 Intertek Group, a UK-based total quality assurance provider, has launched an agricultural 

technology (Agritech) Laboratory in Hyderabad, which will perform high-tech 

deoxyribonucleic acid (DNA) analyses for the agri-biotech, plant seeds. 

 ITC Ltd, one of India's leading fast-moving consumer goods (FMCG) company, plans to make 

Andhra Pradesh a hub for its agricultural business operations. 

 Mahindra and Mahindra Ltd has acquired 35 per cent stake in a Finnish combine harvesters 

manufacturer, Sampo Roselnew , for US$ 20.46 million and will jointly focus on the combine 

harvester business in Asia, Africa and Eurasian Economic Union countries. 

 The Small Farmers‘ Agri-Business Consortium (SFAC) plans to organize camps in Madhya 

Pradesh and Chhattisgarh to promote its venture capital assistance scheme (VCAS), which 

seeks to provide capital and project development facility (PDF) to agri-business 

entrepreneurs. 

 Agri-research institute ICRISAT‘s incubation arm is looking to set up a Rs.100 crore (US$ 14.67 

million) fund in a year, an initiative that could help small entrepreneurs from the agri-

business and nutrition space raise money. 

 Mahindra & Mahindra (M&M), India‘s leading tractor and utility vehicle manufacturer, 

announced its entry into pulses retailing under the brand ‗NuPro‘. Going forward, the 

company plans to foray into e-retailing and sale of dairy products. 
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 Fertilizer cooperative IFFCO launched a joint venture with Japanese firm Mitsubishi Corp for 

manufacturing agrochemicals in India. 

 Acumen, a not-for-profit global venture fund, has invested Rs 11 crore (US$ 1.7 million) in 

Sahayog Dairy, an integrated entity in the segment, based at Harda district in Madhya 

Pradesh. 

 Rabo Equity Advisors, the private equity arm of Netherlands-based Rabo Group, raised US$ 

100 million for the first close of its second fund – India Agri Business Fund II. The fund plans to 

invest US$ 15–17 million in 10–12 companies. 

 Oman India Joint Investment Fund (OIJIF), a joint venture (JV) between the State Bank of 

India (SBI) and State General Reserve Fund (SGRF), invested Rs 95 crore (US$ 13.94 million) in 

GSP Crop Science, a Gujarat-based agrochemicals company. 

 

Government Initiatives towards Agriculture Sector  

Some of the recent major government initiatives in the sector are as follows: 

 The government has drawn up a five-year roadmap to increase pulse production from nearly 

17.06 MT in 2015-16 to 24 MT in 2020-21 through a dedicated action plan. 

 Prime Minister Mr. Narendra Modi has unveiled the operational guidelines for the Pradhan 

Mantri Fasal Bima Yojana which aims to provide farmers with crop insurance as well as 

 The Cabinet Committee on Economic Affairs (CCEA) has approved ‗Blue Revolution‘, an 

umbrella scheme for integrated development and management of fisheries by Government of 

India, with total financial outlay of Rs 3,000 crore (US$ 440.15 million) for a period of five 

years. 

 Mr.Piyush Goyal, Minister of Power, Coal, New and Renewable Energy has announced that 

government‘s plans to invest Rs 75,000 crore (US$ 11.08 billion) in an energy-efficient 

irrigation scheme over the next three to four years. 

 The new crop insurance scheme for farmers 'Bhartiya Krishi Bima Yojana' aims to cover 50 per 

cent of the farmers under the scheme in the next two-three years, 

 India and Lithuania have agreed to intensify agricultural cooperation, especially in sectors like 

food and dairy processing. 

 Gujarat Government has planned to connect 26 Agricultural Produce Market Committees 

(APMCs) via electronic market platform, under the National Agriculture Market (NAM) 

initiative. 

 The State Government of Telangana plans to spend Rs 81,000 crore (US$ 11.88 billion) over 

the next three years to complete ongoing irrigation projects and also undertake two new 

projects for lifting water from the Godavari and Krishna river. 

 The National Dairy Development Board (NDDB) announced 42 dairy projects with a financial 

outlay of Rs 221 crore (US$ 32.42 million) to boost milk output and increase per animal 

production of milk. 

 Government of India has set up an inter-ministerial committee, which will look into ways to 

examine the potential of Indian agriculture, identify segments with potential for growth, and 

work towards doubling farm incomes by 2022. 

 The Government of India has allocated Rs 200 crore (US$ 29.9 million) for electronically 

linking 585 major wholesale agriculture markets across the country, thereby creating a 

National Agriculture Market (NAM) in July 2015 for three years. 
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Recent development in Agriculture  

 Government says, with a better monsoon, agriculture is expected to grow at 4.1% in the 

current year i.e.2016-17 as the total area sown under kharif and Rabi seasons are higher than the 

previous year. Presenting his Fourth Budget in Parliament today, the Union Finance Minister Shri 

Arun Jaitley said that adequate credit would be made available to the farmers in time and the 

target for agricultural credit in 2017-18 has been fixed at a record level of 10 lakh crores. He said 

that special efforts would be taken to ensure adequate flow of credit to the under serviced areas, 

the Eastern States and Jammu & Kashmir. The farmers will also benefit from 60 days‘ interest 

waiver announced by the Prime Minister in respect of their loans from the cooperative credit 

structure. 

 The Finance Minister Shri Jaitley said that about 40% of the small and marginal farmers avail 

credit from the cooperative structure and the Government is committed to support NABARD for 

computerization and integration of all 63,000 functional Primary Agriculture Credit Societies 

(PACS) with the Core Banking System of District Central Cooperative Banks. This will be done in 3 

years at an estimated cost of Rs 1,900 crores, with financial participation from the State 

Governments to ensure seamless flow of credit to small and marginal farmers. 

 Elaborating on other pro-farmer measures, the Finance Minister said that a Long Term 

Irrigation Fund has already been set-up in NABARD and the Prime Minister has announced an 

addition of Rs 20,000 crores to its corpus which will take the fund to Rs 40,000 crores. 

 The coverage of Fasal Bima Yojana will be increased from 30% of cropped area in 2016-17 to 

40% in 2017-18 and 50% in 2018-19. The Finance Minister Shri Jaitley said that the Budget 

provision of `Rs. 5,500 crores for this Yojana in BE 2016-17 was increased to Rs. 13,240 crores in 

RE 2016-17 to settle the arrear claims. For 2017-18, a sum of Rs 9,000 crores will be provided and 

the sum insured under this Yojana has more than doubled from Rs 69,000 crores in Kharif 2015 to 

Rs 1, 41,625 crores in Kharif 2016. 

 Referring to his last year‘s Budget Speech, where the Finance Minister had focused on ‗income 

security‘ of farmers to double their income in 5 years, Shri Jaitley said, that the Government will 

take more steps and enable the farmers to increase their production and productivity and to deal 

with post-harvest challenges. The coverage of National Agricultural Market (e-NAM) will be 

expanded from the current 250 markets to 585 APMCs. Moreover, assistance up to a ceiling of Rs 

75 lakhs will be provided to every e-NAM market for establishment of cleaning, grading and 

packaging facilities. Admitting that Dairy is an important source of additional income for the 

farmers, the Finance Minister Shri Jaitley announced that a Dairy Processing and Infrastructure 

Development Fund would be set-up in NABARD with a corpus of Rs 8,000 crores over 3 years. He 
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said that issuance of Soil Health Cards has gathered momentum, even as the Government has 

decided to set-up new mini labs in Krishi Vigyan Kendras (KVKs) and ensure 100% coverage of all 

648 KVKs in the country. 
 

 
 
Conclusion  

 The agriculture sector in India is expected to generate better momentum in the next few 

years due to increased investments in agricultural infrastructure such as irrigation facilities, 

warehousing and cold storage. Factors such as reduced transaction costs and time, improved port 

gate management and better fiscal incentives would contribute to the sector‘s growth. 

Furthermore, the growing use of genetically modified crops will likely improve the yield for Indian 

farmers. According to the National Institution for Transforming India Aayog (NITI Aayog), India‘s 

agriculture sector is expected to grow 6 per cent in FY 2016-17 in case of normal monsoon during 

the June-September period. The 12th Five-Year Plan estimates the foodgrains storage capacity to 

expand to 35 MT. Also, a 4 per cent growth would help restructure the agriculture sector in India 

in the next few years. 
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Abstract 

 As a nation, India have several strengths that poise the people well. India has a high diversity of 
topography, climate and soil, so it is inherently a multi-product agricultural powerhouse. Organic 
agriculture is different. Due to its emphasis on healthy soil structure, organic farming avoids many of the 
problems associated with compaction, erosion, salinisation and soil degradation, which are prevalent in 
intensive systems.   No other country produces as many crops as we do. Indian agriculture is no longer an 
underdog. It has progressed rapidly in recent years and ranks now as the second-largest food producer in the 
world, touching $ 367 billion in 2014. Unknown to many, India’s international trade in agricultural products 
fetches higher earnings for the country than trade in services or manufacturing.  This article makes the case 
that organic farming is productive enough, particularly in developing countries, to feed the world.   

 
Introduction 

 India has shown a steady average nationwide annual increase in the kilograms produced per 

hectare for some agricultural items, over the last 60 years. A healthy plant grown organically in 

properly balanced soil resists most diseases and insect pests. Despite these recent 

accomplishments, agriculture has the potential for major productivity and total output gains, 

because crop yields in India are still just 30% to 60% of the best sustainable crop yields achievable 

in the farms of developed and other developing countries. With proactive support, India can 

further enhance its farm exports and contribute to its prosperity.   India‘s cropping intensity is 

the highest in the world. The country‘s small-sized, family farms practice a unique kind of mixed 

agri-horti-livestock farming, which is a cost-effective model ideal for other developing nations 

with small farms. Indian farmers multi-task, and shift with ease from crop cultivation to animal 

husbandry, thereby remaining engaged throughout the year. By and large, this versatility has 

transformed the Indian agricultural sector into a global leader.  In 2014, the world‘s exports in 

agricultural products stood at $ 1,765 billion and India‘s share of this was 2.5 percent. With better 

focus, India‘s agri-exports can easily achieve at least 5 percent share within next three years. This 

article explores the solutions to improve agricultural productivity, efficiency and rural livelihoods 

in emerging markets. 

 

Crops and Varieties 

 Sustainable crop production intensification will use crops and varieties that are better 

adapted to ecologically based production practices than those currently available, which were 

bred for high-input agriculture. The targeted use of external inputs will require plants that are 

more productive, use nutrients and water more efficiently, have greater resistance to insect pests 

and diseases, and are more tolerant to drought, flood, frost and higher temperatures. SCPI 

varieties will need to be adapted to less favoured areas and production systems, produce food 

with higher nutritional value and desirable organoleptic properties, and help improve the 

provision of ecosystem services. 

 
 

ORGANIC FARMING:  CONNECTING INDIA TO THE WORLD 
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Principles, Concepts and Constrants 

 Conserved and improved materials will need to be available for variety development, and new 

varieties will have to be generated at a pace that meets changing demands and requirements. 

Timely delivery to farmers of suitably adapted materials, of the right quality and quantity, at an 

acceptable cost, is essential. To work well, the system needs an appropriate institutional 

framework, as well as policies and practices that support its component parts and the links 

between them. 

 
Technical, Policy and Institutional Issues 

 Technical, policy and institutional issues influence the effectiveness of programmes for crop 

improvement. The benefits of PGR conservation and plant breeding will not be realized unless 

quality seeds of improved varieties reach farmers through an effective seed multiplication and 

delivery system. Variety testing of promising materials from breeding programmes needs to be 

followed by the prompt release of the best varieties for early generation seed multiplication. 

Certified seed production, along with quality assurance provided by the national seed service, are 

essential next steps before seed is sold to farmers. Both the public and private sectors should 

support this value chain and, where possible, local seed enterprises should produce certified seed 

and market it to farmers. 

 Smallholder farmers around the world still rely heavily on farmer saved seed and have little 

access to commercial seed systems. In some countries, well over 70 percent of seed, even of 

major crops, is managed within the farmer seed system. Both formal and saved seed systems will 

be essential in the distribution of SCPI-adapted materials. The various practices and procedures 

adopted to support SCPI will need to take account of how farmer seed systems operate, and 

strengthen them in order to increase the supply of new materials. 

 

The Way Forward 

 Actions in the technical, policy and institutional arenas can help ensure that plant genetic 

resources and seed delivery systems function effectively to support sustainable crop production 

intensification. Although they will involve diverse institutions and take place at various scales, the 

required actions will have their greatest impact if they are coordinated. Recommended measures 

include: 

 Strengthening linkages between the conservation of PGR and the use of diversity in plant 

breeding, particularly through improved characterization and evaluation of traits relevant to 

SCPI in a wider range of crops, increased support for pre-breeding and population 

improvement, and much closer collaboration among institutions concerned with conservation 

and breeding. 

 Increasing the participation of farmers in conservation, crop improvement and seed supply in 

order to support work on a wider diversity of materials, to ensure that new varieties are 

appropriate to farmer practices and experiences, and to strengthen on-farm conservation of 

PGR and farmer seed supply systems. 

 Improving policies and legislation for variety development and release, and seed supply, 

including national implementation of the provisions of the ITPGRFA, enactment of flexible 

variety release legislation, and the development or revision of seed policies and seed 

legislation. 
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 Strengthening capacity by creating a new generation of skilled practitioners to support 

enhanced breeding, work with farmers and explore the ways in which crops and varieties 

contribute to successful intensification. 

 Revitalizing the public sector and expanding its role in developing new crop varieties, by 

creating an enabling environment for seed sector development and ensuring that farmers 

have the knowledge needed to deploy new materials. 

 Supporting the emergence of local, private sector seed enterprises through an integrated 

approach involving producer organizations, linkages to markets and value addition. 

 Coordinating linkages with other essential components of SCPI, such as appropriate agronomic 

practices, soil and water management, integrated pest management, credit and marketing. 

 

Organic Farming Benefits 

 In addition, there are many benefits associated with organic agriculture, such as reduced 

energy use and greenhouse gas emissions, increased soil fertility, enhanced biodiversity, soil 

conservation, nutritional benefits and job creation. Organic management also uses crop rotations, 

under sowing and mixed cropping to provide the soil with near-continuous cover.  

 

Consumer Benefits 

Nutrition 

 The nutritional value of food is largely a function of its vitamin and mineral content. In this 

regard, organically grown food is dramatically superior in mineral content,  to that grown by 

modern conventional methods.  Because it fosters the life of the soil organic farming reaps the 

benefits soil life offers in greatly facilitated plant access to soil nutrients.  Healthy plants mean 

healthy people, and such better nourished plants provide better nourishment to people and 

animals alike. 

 

Poison-Free 

 Major benefit to consumers of organic food is that it is free of contamination with health 

harming chemicals such as pesticides, fungicides and herbicides.   

Food Tastes Better  

 Animals and people have the sense of taste to allow them to discern the quality of the food 

they ingest.  It comes as no surprise, therefore, that organically grown food tastes better than 

that conventionally grown. The tastiness of fruit and vegetables is directly related to its sugar 

content, which in turn is a function of the quality of nutrition that the plant itself has enjoyed. 

Food Keeps Longer 

 Organically grown plants are nourished naturally, rendering the structural and metabolic 

integrity of their cellular structure superior to those conventionally grown. As a result, organically 

grown foods can be stored longer and do not show the latter‘s susceptibility to rapid mold and 

rotting. 

 

Grower Benefits 

Disease and Pest Resistance: For instance, in an orange grove infested with scale, he 

restored the mineral balance to part of the soil and the trees growing in that part became clean 

while the rest remained diseased. By the same means he grew healthy rosebushes between rows 

that were riddled by insects, and tomato and cucumber plants, both healthy and diseased, where 
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the vines intertwined. Northern observed that the bugs ate up the diseased and refused to touch 

the healthy plants! 

 Weed Competitiveness: Weeds are nature‘s band-aids, placed by the wisdom of creation to 

heal and restore damaged soils. When farmers husband the life of the soil, as they do in organic 

agriculture, the improved conditions dissuade many weeds and favor their crops. The crops, being 

healthier, are also better able to compete with those weeds that are present. 

 Lower Input Costs: By definition, organic farming does not incur the use of expensive 

agrichemicals – they are not permitted! The greater resistance of their crops to pests and the 

diseases save farmers significantly in expensive insecticides, fungicides and other pesticides. 

Fertilizers are either created in situ by green manuring and leguminous crop rotation or on-farm 

via composting and worm farming. Biodynamic farmers use a low cost microbial solution sprayed 

onto their crops. 

 The creation of living, fertile soil conditions through early corrective soil re-mineralization 

and strategic Keyline chisel ploughing are significant establishment costs that, however, reap 

ongoing benefits to production at minimal maintenance. 

 Drought Resistance:  Organically grown plants are more droughts tolerant. This was 

dramatically illustrated to me several years ago when I was fortunate to attend a workshop with 

Australian organic gardening guru Peter Bennett. A slide he showed us has stuck in my mind ever 

since: it was a field of wheat, organically grown on re-mineralized soil. 

 Bisecting the ripening green crop was a wide yellowed strip that had already finished growing 

and hayed off. He explained that the strip had been nourished using agrichemical fertilizer early 

in the growing period.  Because chemical fertilizer is soluble, plants are forced to imbibe it every 

time they are thirsty for water. They can and do enjoy good growth as long as water is readily 

available. As soon as water becomes limited, however, the soluble nutrient salts in the cells of 

chemically fed plants are unable to osmotic ally draw sufficient water to maintain safe dilution. 

They soon reach toxic concentrations, and the plant stops growing, hays off and dies earlier than 

it otherwise would have. 

 Added Value: There is a discerning market of consumers who recognize the greater food 

value of organic produce and are willing to pay premium prices for it. 

   

Conclusion 

 Farmers will need a genetically diverse portfolio of improved crop varieties, suited to a range 

of agro-ecosystems and farming practices, and resilient to climate change. India ranks 11th and 

12th globally in services and manufacturing sectors respectively, and second in the world in the 

agricultural sector.  Ensuring that the different parts of the PGR and seed supply system are able 

to meet the challenges of SCPI requires an effective policy and regulatory framework, appropriate 

institutions, a continuing programme of capacity development and, above all, farmer 

participation.  Therefore, a strong programme of research, aimed at providing information, new 

techniques and materials, is also important for different areas, and serve dynamic and changing 

needs. 
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