INTRODUCTION AND PERSPECTIVE IN AGRICULTURE SECTOR;-

About 70 per cent of the population lives in rural areas and the overwhelming majority of them depend upon agriculture as their primary source of income. The average farm size is becoming smaller year after year and the cost - risk – return structure of farming is becoming adverse, with the result that farmers are getting increasingly indebted. Marketing infrastructure is generally poor, particularly in perishable commodities. In a recent National Sample Survey Organization (NSSO) survey, it has been revealed that nearly 40 per cent of farmers would likely to quit farming, if they have the option to do so.

Agriculture has been and will continue to be the lifeline of Indian economy. Agriculture is the most important sector of the Indian economy from the perspective of poverty alleviation, and employment generation. This sector contributes close to a quarter of India’s National Income and work force engaged in agriculture is about 60 per cent.      

The constitutional provisions of the subject of agriculture in, the “State List” in the federal structure, puts primary onus of public interventions on the respective state governments.  However, this does not undermine the active involvement and commitment of union government on the issues that are extremely relevant in the pan national context such as formulating and implementing national policies and programmes, organizing research and development, facilitating infrastructure and investment and institutionalization of these efforts in harmonious and coordinated manner, taking into consideration national perspective of agricultural development.

In the 1960s, India was deficient in food grain production and dependent on imports of wheat, financed under PL480 assistance from the United States. The focus on Indian policy in this period was to increase food grain production with a view to ensuring food security. This objective was successfully achieved due to the Green revolution in the 1970s beginning with wheat and then expanding to rice.

In the 1980s, the agricultural focus shifted from food self – sufficiency to generating additional income in rural areas as a means of tackling the problem of poverty. Considerable success was achieved in growth of agriculture in the 1980s. Growth of agricultural gross domestic product (GDP) accelerated to about 4.7 per cent in 1980s, compared with only 1.4 per cent in the 1970s. 

Average growth rate of 3.6 per cent in agriculture was achieved in period 1990-91 to 1996-97. Actual performance since the mid 90s however, has been disappointing. Agricultural growth slowed to 2 per cent a year in the IXth plan period.   

The Xth plan targeted 8 per cent growth in GDP and 4 per cent growth in agriculture. The GDP growth averaged about 6.5 per cent, but agricultural GDP has grown by only 1.1. Per cent during 2002-03 to 2004-05 and Likely to achieve growth of about 2.0 per cent in remaining period period of Xth Plan.  

GDP growth in the XIth Plan is targeted to 9.0 per cent for which agriculture must grow to 4.1 per cent.
There are Three Organs of Ministry of Agriculture:-
Accordingly, the three organs of Ministry of Agriculture viz. Department of Agricultural Research and education (DARE), Department of Agriculture and Cooperation (DAC) and Department of Animal Husbandry and Dairying (DAHD) have specific functions and roles assigned. 


In the context of crop husbandry, the roles assigned to DARE is mainly to look after all the aspects of agriculture research and education,  all matters concerning development of new technology on production and natural resource management in the country.  DARE provides the necessary government linkages for the Indian Council of Agricultural Research (ICAR), the premier research organization with a scientific strength of over 6000 and a countrywide network of 47 Institutes including 4 deemed to be University status, 5 national Bureaus, 31 national Research Centers, 12 project Directorates, 89 All India Coordinated Research Projects and 38 Agriculture Universities spread all over the country. 


Dare is the nodal agency for International cooperation in the area of agricultural research and education in India.  The Department liaises with foreign governments, UN, CGIAR and other multilateral agencies for cooperation in various areas of agricultural research.  DARE also coordinates admissions of foreign students in various Indian agriculture universities/ICAR Institutes.

The major functions of DARE are:  

The Department of Agricultural Research and Education (DARE) is responsible for governance, addressing agricultural research and education needs to the country, and all international matters relating to agricultural research and education.  This responsibility is discharged through the Indian Council of Agricultural Research (ICAR), an apex and autonomous organization for agricultural research and education in the country.  Since its establishment in 1929, ICAR has undergone several structural and functional changes to discharge its responsibilities.  The focus of these changes has been on evolving the national research system for agriculture and providing a leadership role.  Currently, ICAR has broadly organized its functions into promotion and coordination of agricultural research and education through a network of Schemes/institutes.  In addition, ICAR has Schemes for technology assessment, refinement and demonstration of frontline technology, besides training is also imparted to farmers/entrepreneurs for knowledge up gradation to augment the overall capacity.  In 2006-07, there are 71 Schemes falling under eight Subject Matter Division and establishment at the headquarters of ICAR.  These Schemes/institutes could be classified as (a) ICAR deemed universities and central agricultural university for conducting basic and strategic research and imparting higher education, (b) national institutes for upstream research, (c) bureau for collection, conservation, evaluation, classification and documentation and strategic research support for resource management and effective utilization, (d) national research centers for basic and strategic mission-oriented research for feeding into the coordinated system, (e) project directorates to support research through coordinated programmes for location, situation and system specific technologies and (e) centers for frontline extension .

The Goal of ICAR is to promote sustainable growth and development of Indian agriculture by interfacing education, research and extension initiatives complemented with efficient and effective institutional, infrastructure and policy support, for ensuring livelihood security.

To plan, undertake, aid, promote and coordinate education, research kind its application in agriculture, animal science, fisheries, agro-forestry, home science and allied sciences

To act as a clearing-house for research and general information relating to agriculture, animal husbandry, fishery, agro-forestry, home science and allied sciences through its publications and information system, and institution and promoting transfer of technology programmes.

To provide, undertake and promote consultancy services in the field of research, education, training and dissemination of information in agriculture, animal science, fisheries, agro forestry, home science and other allied sciences.  

To look into the problems relating to broader areas of rural development concerning agriculture including post-harvest technology by developing co-operative programmes with other organizations such as Indian Council of Social Science Research, Council of Scientific and Industrial Research, Bhabha Atomic research Centre, and the Universities.  

To do other things considered necessary to attain the objectives

To look after all aspects of the agricultural research and Education (including horticulture, natural resources management, agriculture engineering, agricultural extension, animal science, economic statics and marketing  and fisheries) involving coordination between the central and state agencies.

To attend all matters relating to Indian Council of Agricultural Research.

To attend all matters concerning the development of new technology in agriculture, horticulture, natural resources management, agriculture engineering, agriculture extension, animal science, economic statistics and marketing and fisheries, including such functions as plant and animal introduction and exploration and soil and land use survey and planning.

International co-operation in the field of agricultural research and education including relations with foreign and international agricultural research and educational institution and organizations, including participation international conferences, associations and other bodies dealing with agricultural research and education and follow-up decisions at such international conferences etc.

Fundamental, applied and operational research and higher education including co-ordination of such research and higher education in agriculture including agro forestry, animal husbandry, dairying, fisheries, agricultural statistics, economics and marketing.  

Functions of the Department of Agriculture and Cooperation (DAC)


The Department of Agriculture and cooperation is responsible for the formulation and implementation of National policies and programmes aimed at achieving rapid agricultural growth through optimum utilization of the country’s land, water, soil and plant resources.


The Department undertakes all possible measures to ensure timely and adequate supply of inputs and services such as fertilizers, seeds, pesticides, agricultural implements and also to provide agricultural credit, crop insurance and ensure remunerative returns to the farmer for his agricultural produce.


The Department is entrusted with the responsibility for collection and maintenance of a wide range of statistical and economic data relating to agriculture, required for development planning, organizing agricultural census, assisting and advising the States in undertaking scarcity relief  measures and in management of natural calamities e.g. flood, drought, cyclone, etc.


The Department is responsible for the formulation overall cooperative policy in the country, matters relating to national cooperative organizations, cooperative training and education.  The Department also participates in activities of international organizations, for fostering bilateral cooperation in agricultural and allied sectors and for promotion of export in agricultural commodities-  

Functions of the Department of Animal Husbandry, 
Dairying and Fisheries (DAHD & F)


The transformation of Indian economy from a predominantly agriculture based to a vibrant modern economy is an ongoing process. Agriculture, which was the major contributor to the GDP in fifties, has now slipped to a less dominant position with the increase in growth of industrial and service sectors.  While proportionate contribution of livestock to total GDP has remained steady ( 4.8 – 6.2% ) during the last two decades, its contribution to agriculture GDP has gone up over the year from 13.8% in 1981 to 24.2% in 1999-2000.  In addition livestock sector also contributes to eco friendly draught animal power and organic manure.

The National Agricultural Policy aims to attain a growth rate in excess of 4% per annum in the agriculture sector. It also stresses the importance of food and nutritional security issues and the importance of animal husbandry and fisheries sectors in generating wealth and employment. Since the present growth rate in crop production is around 2% higher growth of 6 to 8% in animal husbandry sector can help in achieving the desired growth rate in agriculture as a whole. The National Agriculture Policy proposes to accord high priority to increasing protein availability in the food basket and generation of exportable surpluses. Health care, fodder production and freedom from animal diseases are some of the other areas of importance.

India has huge livestock resources available. It ranks first in cattle and buffalo population (185 million and 98 million respectively), second in goat (124 million), third in sheep (61 million and seventh in poultry (489 million). There fore it has rightly attained the status of the highest producer of milk in the world with annual production estimated at 100 million tones in 2006-07. our annual egg production has reached 46 billion egg in 2005-06. The total fish production in the country is 6.4 million tones. India is the third biggest producer of fish in the world. Theses figures actually ensure a steady flow of essential food products, draught animal power, manure, employment, and income. Distribution of livestock wealth in India is more egalitarian compared to land. Hence from the equity and livelihood perspectives, it is considered an important component in poverty alleviation programmes.

The investment in livestock sector has been low over the years and also the potential is grossly under utilized due to a rang of factors. Huge unproductive stock of livestock, low production potential, poor genetic resources and breeding infrastructure, perennial shortage of feed and fodder, presence of crippling animal diseases, difficult market access, absence of easy credit and natural calamities are among the most important ones.

There is near unanimity among leading global researchers concerned with world food security that the next food revolution will be most predominant in developing countries in Asia by 2020. China and India have been predicted to be the major hub for supply of animal origin food to the world food chain by the year 2020. It has also been predicted that the livestock revolution. Will be driven by demand in contrast to the input driven green revolution. Yet our export potential in allied sectors of agriculture are limited to shrimp in fishery, skins and hides of livestock, buffalo and other meat. Dairy products, eggs and honey. All together annual export earning at the moment is about Rs. 5000 crores in livestock and livestock products and Rs. 7000 crores in fisheries, which is for below the potential. 

Over 70 percent of the rural households keep livestock of one species or the other and earn incomes out of them. The provisional estimate forwarded by the National Sample Survey organization in 1999-2000 show that 16.12 million people in India are directly involved in livestock rearing either in principal or as subsidiary status. Animal husbandry being the second most important income generating activity in farm households, the livestock sector in India is extremely livelihood intensive, providing supplementary income especially to majority of small scale farmers, in the mixed crop-livestock farming system. There for the livestock sector’s contribution to the food revolution has to come though rural India: by energizing, empowerment and enlightenment. 

Fish production comes from segments of marine capture fisheries, Mari culture, coastal aquaculture, inland capture fisheries and freshwater aquaculture. On fisheries, an integrated approach to marine and inland fisheries, designed to promote sustainable aquaculture practices, has been envisaged. Biotechnological intervention in fish genetics and breeding, immunology and disease control are same of the other priority areas. The Nap also indicates that deep- sea fishing will be developed to take advantage of the vast potential of the resources in the country’s exclusive economic zone. 

Starting from the primary producer end to the consumers end, developmental support is being provided to the livestock or fish production system by the central and state governments, autonomous bodies, financial institutions, NGOs as well as private sector. While deliberating the entire gamut of livestock and fisheries production system in the country, the objective of the National Development council on agriculture and related issues in animal husbandry, Dairying and fisheries was to recommend suitable policy environment which takes advantage of global situation and rising demand for livestock and fish and their synthesis with available technologies to the small holder system.  

Current agricultural scenario

The GDP growth rate in agriculture and allied areas was only 1% per annum against the Xth plan target of 4%.

The growth rate of crop and livestock output after 1996-97 have averaged at 1.1. % and 3.6% per annum respectively.

Within the crop sector, only fruits and vegetables grew at over 2.5% per annum.  

The trend of rice and wheat production was, less than the population growth rate.

Import of pulses and edible oils/oilseeds have increased in recent years.

Growth of input use in agriculture decelerated after 1996-97 to about 25 per annum from 2.5% during 1980-97.

The output prices began to fall relative to the input prices leading to lower profitability and slow increase in input use.  

Animal husbandry and fisheries sectors have shown higher growth rate.

Sustainability of food production is threatened by depletion of water resources, soil health degradation, adverse environmental consequences, failure of extension and input supply and declining investment in agriculture.

The above facts show that the euphoria and the confidence that followed the green revolution with regard to the food security is vanishing.  The recent import of wheat to meet the demand has brought back the view that the country may once again revert back to large imports of food grains.  The opinions on the issue of food security vary.  One view is that we should produce high value and processed commodities that give higher returns, and import basic commodities to meet the demand.  The other view is that for inclusive growth, food security, higher income and gainful employment opportunities must increase for all, and the production cost should be lower to make adequate food within easy reach of the poor.  Further, for a large country like India not having self sufficiency can impose a heavy cost in an increasingly violence prone world. 

Thus the challenges before the Agricultural Research and Education system faces during the XIth Plan are enormous.  The green revolution technology was rather simple, relatively easy to transfer and adopt. It provided immediate quantum increase in productivity.  No similar technologies are presently available for sustainable increase in productivity, reduction of production cost, and enhancing income of the farmers at high productivity levels in irrigated, intensively cropped areas.  The mean yield levels for all crops and animals’ productivity are much lower that realized in other countries, and this provides an opportunity.

Agriculture is a complex economic activity.  It is the largest private entrepreneurship engaging million of farmers and farm workers in about 125 million operational holdings (Farm Management Units), 80 percent of which are small and marginal ones and in several other activities of Animal Husbandry, Poultry and Fishing in and around these holdings.  There activities, besides being dependent on several factors beyond human control such as climatic disturbances, are heavily dependent on several man made factors and are linked to other activities necessitating institutional interventions, support and delivery which cannot be otherwise arranged and organized by the numerous agricultural entrepreneurs, spread over the length and breadth of the country.  These interventions cover a range of aspect, essential for agricultural development such as technology development delivery of inputs and support services, credit, marketing, infrastructure natural resource management, risk management, etc.

Objectives of XIth Five Year Plan.



Investment in agriculture has suffered a decline over the past two decades.  Capital formation in agriculture and allied sectors in relation to GDP started declining in the 1980s which has adversely affected irrigation and rural infrastructure development.  Therefore, investment in agriculture particularly in irrigation needs to be increased.


The present day agricultural crisis can be converted into an opportunity for not only reversing the decline, but for taking the agricultural revolution forward by helping farm families to bridge the gap between potential and actual yields in all major farming systems to mutually reinforcing packages of technologies, service and public policies.  Progress in agriculture should be measured by the growth rate in the net income of farm families, if the human dimension is to be added to agricultural policies.


Self-sufficiency, maintaining low food price, raising agricultural exports, investments for upgrading production potential in a cost-effective and sustainable mode are over-riding concern in agriculture.  In the post-WTO era, both export and import of the country have increased substantially.  However, increase in imports of food items is relatively higher than in export.  This trend is adversely affecting self-reliance in agriculture which needs to be reversed.


Substantial public investment in infrastructure and supportive policies, involving agricultural marketing, production, processing, trade, etc. is needed to create a favorable environment for the development of agriculture in the country.  Increasing population, need to maintain self-sufficiency, national food and nutritional security and raising the income of farmers necessitate substantial increase in the agricultural output.


In order to achieve Ever-green Revolution, emphasis is to be laid on rain fed agriculture so as to make these gray areas green.  This is critical for sustainability, improved livelihood and income of resource poor farmers.


Agriculture marketing in the country is going through a phase of major transformation.  The marketing reforms permitting setting up of competitive agricultural markets in private and   contract farming.  This has opened the doors for farmers and for all scales of business to participate in areas such as setting up private agricultural markets, marketing infrastructure, supply chain and logistic, banking, finance and other Agri marketing services.

Market driven diversification in global perspective has become the new paradigm driving future agriculture growth.  Livestock, fisheries, horticulture, specialty enterprises (spices, medicinal, aromatic, organic) and value added products has great potential for export.


A new thrust in biotechnology, nanotechnology and information & communication technology (ICT) can contribute technologies to resolve key concerns related to agriculture.  The key concerns include the need of energy for use in agriculture, enabling access to information, knowledge and skills through use of ICTs for agricultural communities, enabling food safety and control of animal and plant diseases and their spread, ensuring environmental safety sustainable use of natural resources.


Post-harvest and value addition in agricultural and horticultural crops and livestock products should be given priority so that farmers can get additional employment and income.  There is great scope for export of fruits, vegetables, flowers, meat and fish provided international standards with respect to quality and packaging can be ensured.   
Agriculture Sector Policy for the 11th Plan 
1.1 The transition towards faster and more inclusive growth calls for significant new initiatives in many sectors. In some we need to build on policies that are working well but need further strengthening in critical areas to build the additional momentum needed. In others we need a more comprehensive restructuring since it is evident that business as usual will not do. 

1.2 Accelerating Agricultural Growth 
1.2.1 The crisis of stagnation in agriculture needs urgent attention.  This sector still provides livelihood to nearly 60 percent of our people and remains vital for food security.  To ensure a better life for women and men engaged in agriculture, it is necessary to double the growth rate achieved in 10th plan and put agriculture on a growth path of around 4 percent. To do this and at the same time maintain prices and profitability, a corresponding increase in demand for agricultural output matched with the supply side response based on productivity improvements is required. As pointed out by the National Commission on Farmers, we need a new deal that rebuilds hope about farming.  Apart from larger public resources that this requires, state level policy makers need to identify critical areas of support and reform that will instill confidence in farmers to undertake more investment.

(a)
Increasing Demand for Agricultural Output
1.2.2 In recent years our farmers have been hesitant in expanding production because (a) per capita domestic food consumption has stagnated in recent years and (b) world prices turned weak for many crops.  Consequently agricultural product prices received have failed to keep pace with overall inflation and production costs, thus reducing farm profitability.  Various models suggest that even with 8 to 9 percent GDP growth a 4% growth in agriculture will not be sustainable from the demand side unless agricultural exports pick up or consumption by the poor grows beyond what is likely as a result of GDP growth alone.

1.2.3 This means that, although more rapid agricultural growth is the key to more inclusive growth, this in itself requires that other initiatives be in place to ensure that the poor are able to improve their nutrition and contribute to growth of agricultural demand.  The recently introduced National Rural Employment Guarantee Programme, will help increase income of the poor directly and reduce expenses incurred on distress migration. The emphasis on expanding access and improving quality of public sector schools and health facilities may also help by reducing the need to pay privately for these services.  Improved rural connectivity envisaged through the Bharat Nirman programme can also trigger growth of an integrated national market where rural people are more able to meet each others’ demand.  In its sheer size and scope, the broad based expansion of such rural-rural trade is likely to be much more important in the initial years than other efforts to create demand support such as promoting agricultural exports or support to domestic processing for agricultural diversification.  Over time, importance of diversification is likely to grow as infrastructure is put in place, with added advantage of being able to attract private corporate investment into rural areas.  

1.2.4 The demand side also requires renewed focus on the Minimum Support Price (MSP) policy and the need for a supportive tariff policy to deal with import price variability.  Implementation of MSP policy is very weak except for a few crops in a few regions, and has often failed when farmers were most in need. There have also been too many cases in recent years when world prices have declined very sharply and compensating changes in tariffs have been unduly delayed.  All this has lent credence to the view that WTO and globalization are against farmers’ interests and that the government is no longer committed to supporting farm prices though, on the contrary, our tariff bindings in WTO are in most cases adequate to prevent prices falling below costs of production through WTO- compatible interventions.  We need to consider ways of strengthening the MSP policy especially ensuring coverage of relevant crops and of new areas where production increases are likely to take place.  We also need to evolve clearer understanding of how best to adjust import tariff to insulate farmers from collapses in international prices.  This may require an internal mechanism that includes the Commission for Agricultural Costs and Prices for signaling automatic tariff revision.  This will buoy farmer confidence without precluding longer term reform.

(b) Strategy to  Increase Supply

1.2.5 The supply side challenge of doubling agricultural growth is even more formidable.  No dramatic technological breakthrough comparable to the first green revolution is presently in sight.  And yet the target requires that we achieve higher agricultural growth than has ever been attained in the past, starting at a point where agricultural price cost ratios are lower than in earlier periods of relatively rapid growth.  Moreover, the world oil price scenario could turn price-cost ratio further adverse since higher oil prices not only increase costs of production but also push farm output prices further below consumer prices by increasing transport margins. 

1.2.6 Sustained long-run growth depends critically upon technological progress and steps are therefore needed to strengthen research in agriculture. However, research has long time legs and it must be recognized that most of the gains realizable during the 11th plan will have to come by exploiting the potential of existing technology.  There is enough scope for increasing productivity using existing technology, particularly since Bharat Nirman should ease infrastructure constraints significantly.

Most of the growth required in cereals, pulses, and oilseeds is possible merely by narrowing the gap between actual yields and those obtained in trials.  But further region-wise, crop-wise analysis is necessary to identify the specific constraints and policy distortions that have resulted in these yield gaps. Development of appropriate strategies for different agro-climatic zones requires a strong data base with regard to soil characteristics, soil health, water availability, weather parameters etc.  Improvement in land and water management, much enhanced extension support, quality planting material, and better animal breeds etc., are also required to overcome the yield gaps.  Supply or quality problems with fertilizers and pesticides, or higher costs of inputs requires that cannot be met due to insufficient credit may also have to be addressed.  In effect, it is necessary to revive and improve the whole range of systems support that a small farm economy requires, but which appears to have deteriorated because State governments have cut-back in the course of fiscal consolidation.  There must be informed advice on farm practices and recommended inputs, particularly seeds, must be easily available and affordable. The quality of all inputs should also be regularly monitored.  In some cases, the private sector may be able to provide superior support, for example, through PPPs to revive sick State seeds farms or contract farming, but for most part this is a responsibility that State governments must fulfill.

1.2.7 Further, because the basic strategy is to exploit existing technology more intensively, it will require either much more effort from farmers or more labour saving machinery. Mechanization has accelerated during the last decade despite slow agricultural growth (for example tractor numbers went up to 70% between 1997 and 2003 Livestock Censuses) and this trend will normally intensify if growth increases, particularly because young males in relatively better off farm families now prefer off-farm work. But while higher labour productivity is desirable, and so is voluntary exit from farming to better non-farm alternatives, NSS reports a rapid rise in involuntary unemployment among agricultural wage workers due to large absolute decline in days of agricultural wage employment.  There is evidence too of increase in unrecorded tenancy. Despite this more land is being left fallow.  Current land distribution and laws governing tenancy need to be re-examined. 

1.2.8 Taking all the above into account, the 11th Plan strategy to raise agricultural output will be based on the following elements:

· Double the rate of growth of irrigated area;

· Improve water management, rain water harvesting and watershed development;

· Reclaim degraded land and focus on soil quality;

· Bridge the knowledge gap through effective extension;

· Diversify into high value outputs such as fruits, vegetables,  flowers, herbs and spices, medicinal plants, bamboo, bio-diesel etc, but with adequate measures to ensure food security;

· Promote animal husbandry and fishery; 

· Provide easy access to credit at affordable rated;

· Improve the incentive structure and functioning of markets;

· Refocus on land reforms issues.

(i)Water Management and irrigation
1.2.9 Water is a critical input for agricultural and this calls for more effective utilization of existing irrigation potential,  expansion of irrigation where it is possible at an economic cost and better water management in rainfed areas where assured irrigation is not possible.  This is clearly an area where past policies have been inadequate. Performance in expanding irrigation has been disappointing with resources being spread thinly over many projects and a large number of irrigation projects remaining under construction for many years.  At the same time, flood forecasting, control and management are also vitally important for many parts of the country.

1.2.10 The Bharat Nirman programme envisages creation of 10 million hectares additional assured irrigation during the 4 years period (2005-2009). To achieve this, the pace of potential creation will have to increase from 1.42 million hectares per year in recent years to 2.5 million hectares per year.  Of the new potential envisaged under Bharat Nirman, about half is planned for 2007-08 and 2008-09 that is first 2 years of the 11th plan.  Assuming the same rate continues thereafter, a total of about 11 million hectares of new potential can be expected in the 11th plan consisting of 5.5 million hectares in major & medium irrigation, 3.5 million hectares through minor irrigation and about 2.0 million hectares through ground water development.  In addition, another 3-4 million hectares of land is to be restored through modernization of major, medium, and minor projects and restoration of tanks.

1.2.11 Investments in the major and medium irrigation sector will require large resources from the state governments supported by Central Assistance under AIBP.  However, prioritization by proper cost-benefit analysis and timely implementation of these projects by state governments is also important.  Besides regular monitoring by Central Water Commission, it is proposed to expand usage of remote sensing techniques for this purpose which has been initiated on a pilot basis in the 10th plan.

1.2.12 Along with expansion of irrigation facilities, it should be ensured that water is distributed equitably and used efficiently.  The pattern observed in the past where tail-enders are denied water because upper end-users appropriate it for highly water intensive crops must be avoided.  Participatory Irrigation Management (PIM) by democratically organized water user associations empowered to set and collect water charges, and  retain a substantial part of the collection, would help to maintain field channels, expand irrigated area,  distribute water equitably and provide the tail enders their just share of water.  Experience in Andhra Pradesh and Gujarat has shown the effectiveness of such PIM.  The 11th plan must expand reliance on PIM on a large scale.

1.2.13 Water is also critical for rain fed as well as unirrigated land which accounts for more than 60% of cultivable area.  Water conservation and ground water management is critical for these areas and will therefore need much more focused attention.  In some regions, particularly the lower Gangetic plains and Assam, there is vast scope to utilize the abundant ground water which can quickly add to output.  Tapping this potential must be an essential part of 11th plan strategy.  In other regions, the urgent need is for discipline on groundwater use to avoid the deepening agricultural crisis in dry land areas.  Some policies being followed by state governments encourage wasteful use of water.  As the NCF has pointed out, having access to cheap power use almost doubles the amount of water per unit of crop compared to farmers using diesel pump sets.  Continued provision of free power by some states, and highly subsidized power by all states, encourages excessive use of ground water.  This reflected in the fact that semi-critical, critical and over exploited areas of groundwater use are increasing and already cover 29% of the blocks in the country.

1.2.14 Watershed management, rainwater harvesting, and ground water recharge can help augment water availability in rainfed areas. Micro irrigation is also important to improve water use efficiency. Building structures for water management and managing them provides immediate opportunities for employment generation in rural areas. The enhanced productivity of land will generate further sustainable demand for labour in rural areas. The National Rainfed Areas Authority, which will be set up shortly would provide for developing concerted action plans for rainfed areas in close consultation with state governments.

1.2.15 Serious efforts at addressing water management issues will require a substantial commitment of public resources. With an estimated 80 million hectares needing treatment, and average expenditure of Rs. 10,000 per hectare, the total requirement of funds is about Rs. 80,000 crore. For this magnitude of funds to be available during the 11th Plan, it is essential that these programmes be converged with or at least supplemented by the Employment Guarantee Programme Funding. 

            Local level schemes which conserve moisture and recharge ground water.

(ii) Reclaim Degraded land and focus on soil quality 
1.2.16 Due to expansion of urban areas net sown area has reduced significantly in recent years. While conversion of agricultural to non agricultural land in an unavoidable concomitant of the development process, we need to ensure that this does not put undue pressure on agriculture or lead to inefficient land- use, for example loss of water bodies and speculative land purchase that reduces cultivation without any productive use for several years. Existing regulatory procedures need to be reexamined since delay in converting land from farm use to more productive non-farm use does have costs.  But this must go hand-in-hand with the creation of a new regulatory framework governing such conversion, based transparently on principles of sound land-use planning.

1.2.17 Since land-use patterns will change, it is necessary to offset the loss of agricultural land by bringing more land under cultivation.  As noted above, there is a large amount of degraded land that can be reclaimed through watershed development. There is also a considerable amount of saline and sodic land, which can be brought back to cultivation with treatment.  Although schemes exist, these have so far suffered from lack of funding.  As with watershed development, state governments should upscale using all the scope for convergence with other rural development programmes including, where possible,  National Rural Employment Guarantee Programme (NREGP).

1.2.18 The scope for improving the quality of land that is currently being cultivated also needs further exploitation.  Vast areas of cultivated land are acidic, where significant yield increases are possible through treatment using waste material from industry.  There is sulphur deficiency in large parts of the country, but this can be treated effectively, resulting in better yield, particularly for pulses and oilseeds.  More generally, Indian soils are relatively deficient in organic matter and are suffering inadequate manuring and composting, aggravated in many regions by unbalanced use of chemical fertilizers, especially excessive application of nitrogen.  This raises serious issues of long-term sustainability, but also offers the possibility that fairly large yield increases can be obtained in the short-run by applying the other nutrients, including micro-nutrients, that have been seriously depleted.  Subsidies are, to a considerable extent, responsible for excessive use of some fertilizers, for example, Urea.  Fertilizer pricing therefore requires urgent reform to end the present irrational discrimination across nutrients.

                    Bridging the Knowledge Gap
1.2.19 The National Commission on Farmers (NCF) has drawn attention to the knowledge deficit that exists at present and explains much of the difference between yields realized in experiments and what farmers actually get.  One reason for this is the virtual collapse of extension services in most states, with 30-40% of positions remaining vacant. Farmers are not fully aware of the adverse consequences of unbalanced fertilizer use or of benefits of micronutrient application and soil testing to determine optimal nutrient requirements is hardly practiced on a regular basis even by State Agriculture Departments.  Similarly, although many new varieties of seeds and pesticides have entered the market during the last decade and farmers are using these, they do not appear to have significantly higher productivity and there are frequent complaints about quality.  A problem is that input dealers, who have narrow commercial interests have emerged as the main vehicle for technology diffusion and farmers do not have access to reliable third-party advice which an effective and knowledgeable extension service should be able to provide.  Lack of credit also pushes farmers to purchase inputs from local suppliers who often provide sub-standard inputs.

1.2.20 To overcome information gaps and for advice in contingencies such as pest-attacks, it is necessary to revitalize the extension system in a manner that links universities and best practices effectively to farmers.  States need to take urgent steps in this area.  Central initiatives on this also need to be strengthened.  Krishi Vigyan Kendras set up by Indian Council of Agricultural Research (ICAR) , have very little interaction with the Agricultural Technology Management Agency (ATMA) model extension being promoted by the Department of Agriculture & Cooperation (DAC). Due to this lack of coordination not only are farming practices in large parts of the country sub-optimal, our plans and programmes are failing to converge technical and development aspects even across Centrally Sponsored Schemes (CSS) of the Ministry of Agriculture (MoA), let alone converging effectively with those of other central ministries, such as on watershed development.  The lack of synergy between different public efforts must be addressed urgently to multiply returns to plan expenditure.

1.2.21 The NFC has suggested ways to synergize at the village level, for example, through Farmer Knowledge Centres, which is already being implemented in some places with PRI and NGO help.  Since synergies between line departments and CSS can be derived best through district plans, the Planning Commission and Ministry of Panchayati Raj have begun strengthening the process of district planning.  The recent MoA initiative to set up technical bodies such as the National Fisheries Board and the National Rainfed Areas Authority should help to improve synergy.

1.2.22 The nature of technical constraints and crop/livestock development possibilities vary considerably across different agro-climatic zones and the agricultural strategy for the 11th Plan will have to aim at evolving packages specific to zones. In this context, there is a need to bring a much more regionally focused technical content into all CSS of MoA.  However, while strategies can emerge through consultation between the Centre and the states, the task of implementing these on the ground falls almost wholly on the state governments.  Administrative structures need to be optimized for region-specific implementation.  One approach could be that MoA delegated many of the existing powers from Delhi by appointing Regional Production Commissioners based alongside ICAR Regional Co-ordinators.

Diversification to High Value Output while ensuring food security
1.2.23 Faster agricultural growth will require diversification into higher value output, for example horticulture, floriculture etc. This is partly because demand patterns are shifting in that direction and also because in many cases this is the most efficient way to increase incomes of farmers from their limited land and water resources. Recognizing this, the newly launched National Horticulture Mission (NHM) is already the largest single plan scheme of MoA, which is even larger than the macro – management in agriculture (MMA) scheme that provides main support from the centre to almost all other crop activity. The NHM allocation is large because apart from including significant new interventions for ensuring availability of quality planting material; crop and regions-wise, the programme also provides for structural changes in the relationship between agriculture and non – agricultural sectors. Horticulture products are perishable commodities and therefore very efficient linkages need to be put in place between farms and final buyers. This requires modern methods of grading, post- harvest management, cold chains, etc. For this purpose, besides providing for direct public investment in marketing infrastructure, NHM incentives amendment of APMC Acts to enable larger private sector participation in marketing and processing. Many states have begun this process, which should be accelerated. 

1.2.24 Diversification also means that the produce must meet the specific requirements       of the different markets being serviced, and these requirements vary depending on whether the market is domestic consumption, agro- processing or exports. Producer’ co-operatives are one way of achieving these linkages. Contract farming is another way of attracting corporate investors to help establish these linkages and also provide farmers with necessary in puts, extensions, and other advice. Many states have taken steps to facilitate contract farming as a way of assisting the process of diversification. A much greater focus is also necessary on enabling small farmer participation by encouraging group formation and providing suitable and effective regulatory frameworks. Entrenched interests dominating traditional trade channels often oppose change. But such opposition, if it seeks simply to restrict market competition or to hinder the growth of co-operation among the farmers, is against the interest of both farmers and consumers.

1.2.25 In a mission so demanding of public resources and with a scope that can alter how agriculture is carried out and how it relates to the rest of the economy, there are also bound to be genuine concerns. Some experts believe subsidizing shift of land from food grains to horticulture can be uneconomical and at the cost of food security. Such fears are somewhat exaggerated, but have become more relevant now that our food stocks have depleted to the point where large and high cost wheat imports have become necessary again. It is important that encouragement to diversification is not driven purely by subsidy but reflects a logical shift towards higher sustainable productivity. There is need to exploit fully the scope for co-operation between different agencies. The guidelines of NHM are silent on NREGP despite very large possibility of convergence. Also, horticulture involves greater female participation then in case of other crops, but there has been no follow –up on lessons from a UNDP- financed pilot that had demonstrated success with women’s co-operatives. 

1.2.26 The 11th plan provides an occasion to re-examine policies to deal with these issues. The broad principle that will have to be followed is the one that was stated in the Mid-Term Appraisal of 10th Five year Plan: that priority must be on technology to improve yields and on post-harvest management, infrastructure and processing. The objective is not to attain any particular level of production for a particular horticultural crop but to enable farmers to earn the highest possible sustainable income. Therefore, as far as possible, subsidies should be neutral across crops, whether covered by NHM or other programmes such as MMA with this, food security will not be endangered by diversification if food grain yields grow at around 3% per annum. This rate of yield increase had actually been achieved during the 1980s and should be a specific 11th plan target. With a focus on east and central India, this can be achieved by tapping available ground water, better land and water management, and bridging the large yield gaps that exist. This region will get very sizeable additional resources through NREGP, Bharat Nirman, and Backward Area Grant Fund which if used properly can not only reduce costs of land and water development and improve village electrification and connectivity, but also create demand and allow PRI level capacity building. The main tasks on the side of agriculture proper will be to;  (a) converge effectively with these programmes of other departments; (b) massively step up technology demonstration; (c) ensure regular and timely provision of credit and of quality inputs (primarily suitable seeds and fertilizers); (d) and build up the presently almost non – existent price support system. A potential obstacle will be the semi – feudal land relations that exist in some parts of this region.            
(v) Animal Husbandry and Fishery
1.2.27 The livestock and fisheries sectors together account for about 30% of the output of Agriculture & allied sector and provide full time and part time employment to 5.5% of the total working population, the majority of whom are women. The 11th plan must evolve viable strategies for these sectors to expand rapidly.

1.2.28
India continues to be the largest producer of milk in the world with a total production of 91 million tonnes in 2005-06 and the contribution of milk was higher than paddy, wheat, and sugarcane in the year 2003-04.  Yet the per capita availability of milk at 231 gm. per day during 2003-04 is still very low compared to nutritional requirement suggesting scope for further expansion.  Matters are even worse regarding meat, with abattoir conditions pathetic and utilization of by-products inefficient.  Poultry development in the country has shown better progress over the years, primarily because research and development schemes of the government have been complemented with effective management and marketing by an organized private sector.  The fisheries sector has also performed well but vast potential exists, particularly in inland fishery.  The setting up of the National Fisheries Board should bring better technical focus.

1.2.29
The survival of pastoralism is crucial for sustainable land use.  Besides conserving domestic biodiversity, it is a means of producing food in dry lands without depleting groundwater resources.  However, there are many constraints on expansion in this area.  Grazing permits are denied in traditional grazing sites that have been converted into protected areas/wildlife sanctuaries, national parks/Joint Forest Management (JFM) programme.  Original pasture lands or stipulated animal drinking water ponds are encroached upon or used for other purpose.  Bio-diesel (Jatropha) planting is being promoted through state agencies without seeing all the consequences such as blocking the migration routes of animals and encroaching upon herd-passing pathways.  It is vital to ensure that the commons are protected and women, who make up a substantial portion of the workforce in this sector, are given control over them.  This will prevent their use for other purposes.

1.2.30
Some of the important initiatives that are needed are:

*
Promotion of appropriate crossbreeds while conserving indigenous breeds of livestock.

*
Establishment of livestock marketing system.

*
Promotion of rural backyard poultry in a cooperative marketing setup.

*
Development of cooperative diary firms.

*
Enhancing livestock extension services. 

*
Encouraging private veterinary clinic.

*
Institutionalizing a framework for utilizing synergy between restoration and creation of water bodies for water harvesting and fishery. 
*
Provision of an insurance package to avoid distress.

(vi)      Access to Credit and Risk Management

1.2.31
Access to financial resources enables the poor to exploit investment opportunities, reduces their vulnerability to shocks, and promotes economic growth.  But lack of credit at reasonable rates is a persistent problem, in large part, reflecting the collapse of the cooperative credit system. The failure of the organized credit system in extending credit has led to excessive dependence on informal sources usually at exorbitant interest rates.  This is at the root of farmer distress reflected in excessive indebtedness.  There are of course some recent positive developments, for example, the acceptance by the government of the Vaidyanathan Committee report on co-operatives and the success of commercial banks to almost double the flow of agricultural credit after 2003.  Nonetheless, problems still persist.  Implementation of the Vaidyanathan report has been slow because of the reluctance of states to cede control over co-operatives.  Problems of the long-term credit structure have hardly been addressed, and the large increase in commercial bank credit does not appear to have significantly improved access in either regions with poor banking support or for small/marginal farmers and tenants.  

1.2.32 There is evidence that farm debt is increasing much faster than farm incomes and the larger issue of the overhanging dept stock, as distinct from credit flow, has not even been on the agenda except of a few state governments.  Admittedly, there are limits to the extent that banks can be expected to play a purely social role in today’s more competitive environment. However, too conservative an approach on settling debt that has turned bad due to contingencies of poor weather or prices is not even prudential banking if this serves only to show bank balance sheets to be better than they are, and prevents profitable new lending. There are several suggestions, ranging from a Stabilization Fund to be run by the Centre for automatic write-off under some specified conditions, to the setting up, by states, of standing professional Debt Commissions to examine individual debt (including to non-institutional sources) on a case-by-case basis for one time settlement. The 11th Plan will examine in detail the impediments which now stand in the way of social and developmental banking and suggest innovations that can Improve access and speed up one-time settlements while maintaining credit discipline and financial prudence.

1.2.33

As farmers adopt new and untried technology and increase input intensities, they also face larger risks. These risks are often not well understood owing to lack of knowledge of the specific requirements of new seeds and other new technology for achieving productivity gains. All farmers do not have the ability to bear downside risks and this is evident from the spate of farmer suicides when new seeds fail to deliver expected output, or expenditure on bore wells proves infructuous, or when market prices collapse unexpectedly. Farmers should be protected against such risks by appropriate measures. Insurance is one way of doing this, but only 4% of farmers are currently covered by any crop insurance. The financial cost of existing and proposed crop insurance schemes is considerable, as well as recurring. Moreover, current crop insurance is only against yield loss and does not cover price risk. Farmers also lack cover against other risks, for example accidents which can also prove crippling. These and related issues of risk management are again largely non-Plan areas but need to be addressed during the 11th Plan. This should ideally be done by concentrating on innovations in design which could help expand insurance in a manner that is financially viable without excessive subsidy.

(vii) Land Reforms
1.2.34

Land relations can have a major impact on agricultural productivity and production. Inequality in land distribution and insecurity of tenure etc., are often at the bottom of many forms of social discrimination and domination based on gender, caste, minority and tribal affiliations. The National Commission on Farmers has placed the unfinished agenda in land reform first in its list of five factors central to the present agrarian crisis, and states “the first and foremost task of the National Policy for Farmers should be in the area of land reform with particular reference to tenancy laws, distribution of ceiling surplus land, attention to common property and wasteland resources and the consolidation of holdings. Following the conferment of land rights to women under the Hindu Succession Amendment Act (2005), the provision of appropriate support services to women farmers has become urgent. Joint Pattas are essential for women to get access to credit. Also, there should be stringent restrictions on the diversion of prime farmland for non-farm purposes.”

1.2.35

Since migration and feminization are increasing trends, land reforms that make tenancy legal and give well defined rights to tenants and to women are now more necessary than ever not only to reduce distress but also to increase agricultural growth. Facilitating Leasing of land for cultivation is necessary to prevent cultivated land from turning fallow due to migration of owners to urban areas. Lack of recognized tenancy rights makes it difficult for de facto tenants to get credit from formal sources. Tenants without legal rights do not have proper incentive to develop the land and this explains part of the yield gap. Similarly, a woman without property title is unable to get credit when the male member is away. Giving access to land and homesteads not only reduces poverty but is the most powerful way to bring dignity in the lives of today’s excluded. This, along with the more general need to record land titles properly where these are weak, is also one way to deal effectively with encroachment and non-participation that plague watershed and wasteland development programmes. With EGA in place, such programmes can be stepped up very substantially to address natural resource regeneration but the incentive issues related to land will have to be addressed.

(c) Agricultural Research

1.2.36

Since the green revolution in the sixties there has been no major technological innovation which could give fresh impetus to agricultural productivity. The absence of productive technology which also reduces risks is particularly serious for rain fed, dry land situations. In the longer run, growth in agricultural productivity can be sustained only through continuous technological progress. This calls for a well considered strategy for prioritized basic research, which is now all the more urgent in view of mounting pressure on scarce natural resources, climate change and also the shrinking availability of spill-overs from international public research. For ushering in a second green revolution, a strategy that frees us from the past binds is called for. The strategy should be operationalized in the form of challenge programmes in which central institutes and the state agricultural universities work with organic integration.

1.2.37

The 11th Plan must energise the National Agricultural Research System and improve its capacity to develop and deliver innovative and effective technologies relevant to the current context and needs. We should not only undertake strategic research to tackle well identified problems in a good directed way but also strengthen basic research that may contribute to growth. The recently established fund for National Strategic Agricultural Research must be expanded in the 11th Plan and oriented to stimulate research that responds to newer and more formidable challenges and provides region-specific problem solving capacity. A delivery-targeted operational mechanism will have to be designed for its meaningful operation. Clearly business as usual has no place whatsoever in this framework. The agricultural system also needs to be thoroughly revamped and restructured in the light of the recommendations of the high powered committees chaired respectively by Dr. M.S. Swaminathan and Dr.R.A. Mashelkar.

1.2.38

The initiatives discussed above can, with sufficient effort and funding, raise the agricultural growth rate from 2 percent to 4 percent during the 11th Plan. About half of this, that is, 1 percent additional growth, is expected as a direct result of the new Plan programmes, including Bharat Nirman, that have been initiated since 2004 and which have already increased the combined Plan expenditure of Centre and states on agriculture and irrigation by over 60% in real terms as compared to the first two years of the 10th Plan. The remaining 1% additional growth would need to come mainly from better resource utilization and larger private investment, although of course some additional Plan expenditure may be required to facilitate this. Overall agricultural investment would need to be about 16% of the agricultural GDP, with public investment contributing 4 to 5%, during the 11th Plan.
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