Chapter - 1
Rainfed/Dryland Agriculture

1.1        Background:

The Rainfed/Dryland area under cultivation is about 85 million hectare which is 60% of the total net sown area. The Sub-Mission on Rainfed/Dryland agriculture of the National Mission for Sustainable Agriculture attempts to devise strategies to make Indian agriculture more resilient to climate change. A number of technologies such as short duration drought resistant varieties, genotypes resistant to drought, conservation of initial soil moisture technologies and farming systems approach to Dryland farming etc are available.  However, further research is required to develop more such technologies and refine them by testing for adoption.  The Sub-Mission intends to support the convergence and integration of traditional knowledge and practices systems. The priority areas as conceived by NAPCC and by the Ministry of Agriculture are given below:

1.2    Areas of Priority

i. Development of drought and pest-resistant crop varieties and also encouragement /promotion of adoption of low input and water efficient agricultural technologies and existing stress tolerant   varieties.

ii. Improving methods to conserve soil and water to ensure theirs optimal utilization.

iii. Generate awareness through stakeholder consultations, training workshops and demonstration exercises for farming communities, for agro-climatic information sharing and dissemination

iv. Financial support to enable farmers to invest in and adopt relevant technologies to overcome climate related stresses.

1.3    Strategy

1.3.1 Technology Adaptation:

     The potential of rainfed farming system will be harnessed through farming systems comprising crop, livestock, horticulture, agro forestry, fishery, bio mass and alternate income generating activities. Region specific farming system models having low input sustainable agriculture for different rainfed agro ecologies, water logged/ flood frequented areas and overstressed irrigated areas will be inventorised and promoted for its wider adoption.  Enhancing productivity of water with distribution and application of irrigation water using micro-irrigation, supplemental and deficit irrigation, less water demanding crop and varities, resource conservation tillage, improved soil fertility and in-situ moisture conservation practices and multiple water use based farming systems will be promoted.  Farming system models when integrated with watershed development will reduce risk and improve resilience towards adaptation to climate change. 

Declining productivity as a result of excessive fertilizer use, physical and agro-chemical soil degradation, excessive withdrawal of ground water and inefficient water use are serious concerns. Knowledge dissemination about rational and efficient use of resources and incentivization for saving resources through labour and/or material for promoting conservation agriculture, on-farm biomass generation and incorporation, cover cropping with leguminous crops, tree based farming systems, efficient water and fertilizer saving practices, integrated nutrient management, adoption of stress tolerant varities, crop-livestock integration and bio-mass recycling should form part of policy and investment portfolio. Wider adoption of these interventions taken on mission mode would help in adaptation and mitigation of climate change.

           On development front, a two-pronged strategy is suggested to cope-up with impact of climate change on Dryland agriculture, i.e. (i) build the capacity of the primary and secondary stakeholders through various training programmes, workshops and exposure visits and (ii) strengthen the existing government programmes of watersheds, micro-irrigation systems, etc. and adopt relevant technologies to overcome climate change related stresses. Among the most important approaches is the adopting of farming system which combines crop production with animal resource development, agro-forestry and resource conservation technologies.  Attempt will be made for updating and inventorization of available region-wise technologies for farming   system.
1.3.2   Research

      The Sub-Mission will have a two pronged strategy, viz. (i) short term and long term research on climate change and (ii) capacity building of scientists on research methodologies in climate change, demonstration/training of farmers through Model Field Units (MFU) on coping with climate change. The strategies for addressing the themes of the Sub-Mission on Dryland agriculture are given in the following table:   

	S.No.
	Theme
	Strategy

	i.


	a) Promotion for adoption of  drought and pest resistant crop varieties

b) Improving methods to conserve soil and water
	Short term and long term research on adaptation and mitigation through a net-work mode : 

(i) Promotion of existing varieties suitable for different agro-climatic zones at a faster pace.

(ii) Develop more technologies and refine them for adoption.

	ii.
	Stakeholder consultations, training workshops and demonstration exercises for farming communities, for agro-climatic information sharing and dissemination
	Capacity building of scientists on research methodology;  training of farmers on technologies to cope with climate change and use agro-climatic information, through Model field units in 50 pilot districts.



Research will be carried out on specific projects under the umbrella of the over all programme by Institutions of NARS and few relevant Institutions outside through a net-work mode. Research on mitigation will cover identification of Germplasm, development of crop varieties, soil and water management, conservation agriculture, energy use efficiency, livestock and fisheries management to reduce the impact of climate change on productivity and to decrease the GHG emissions from agricultural livestock sector.  

1.4      Plan of Action

1.4.1
Development 

Adoption of Rainfed Technologies 
       
The action plan for the next eight years (2009-10 to 2016-17) envisages  human resource development to cope up with climate change through conservation and efficient management of natural resources. For this, a bottom-up approach is suggested, which involves training of farmers mainly from the 100 core rainfed districts during the first phase, followed by trainers from 73 core rainfed National ARP zones out of the total 131 Agro-Climatic Zones.  These training programmes are to be supported by capacity building of policy makers, administrators to come-up with suitable guidelines and policies to deal with climate change.  The developmental effort needs a constant support of research for this, core researchers have to build their capacities through a three-week training programme. All HRD programmes need to be in tune with global efforts. For this, exposure visit of higher-level officials are required. The summary of activities proposed is below: 

	S.No.
	Target Group
	Training Duration (days)

	A.
	Capacity Building
	

	
	I. Farmers   (4,80,000)
	5

	
	II. Trainers  (58,400)
	7

	
	III. Policy Makers, Administrators And Research Managers (1600)
	3

	
	IV. Core Researchers (2880)
	21

	
	V. Exposure Visit (240)
	14

	B.
	Workshops
	

	
	I. Workshop at District Level (100 Distt.)
	03

	
	II. State Level (Core Rainfed Zone-73 Zones)
	03

	
	III. National Level 
	03

	C.
	Farmer’s Field School (one in each core rainfed distt.) in numbers
	100

	D.
	Area in which financial Support to Farmers is proposed to be given to overcome climate related stresses (adoption of new verities of crops, minimum tillage, contingent plan measures, organic farming, water conservation, etc.)
	35.00 million ha 


Note: The figures in parentheses indicate number of participants


Systematic plans be prepared for wasteland development from dovetailing funds from NREGA, SGRY, RKVY, etc. For this purpose, state level land development fund may be created and used. Such developed lands may be allotted to landless agricultural labourers, SC/ST farmers and their SHGs, with specific guidelines. With a view to utilizing large fallow lands, states to develop and encourage land lease markets under their respective laws to optimum use of privately owned fallow lands.  The lease system should ensure that the land owner does not risk of losing land, the cultivator has enough incentive to invest and continue his farming activity.  
              The studies of the Geo-spatial Data and Earth observation through use of   communication technology and Remote Sensing Tools have shown the signs of climate change. It has also become possible to map, monitor and model the impact of climate change on earth resources and environment. Synergy of these will be suitably used in the implementation of proposed programme.


Water conservation, groundwater re-charge and rainwater harvesting by adopting appropriate technologies and funding mechanism. 12 lakh water harvesting structures in rainfed areas i.e. 3-4 structure in each village be taken up in mission mode. 
To enable farmers to invest in and adopt relevant technologies to overcome climate related stresses, the additional activities such as introduction of new varieties of crops resistant to temperature, minimum tillage, contingent plan measures to mitigate effects of extreme weather events, organic farming for carbon sequestration, additional surface storages and groundwater recharge, etc would be undertaken for adaptation and mitigation of the adverse effects of climate change. It is proposed to undertake  these activities including farming system & livelihood support  in  about 5.00 million ha area in the already  developed watersheds of  X Plan at the Rs. 6000.00 per ha. The above activities will be also undertaken in the 30.00 million ha of Rainfed/Dryland areas in a period of 8 years (remaining 3 years of XI plan and XII Plan)  at the rate of Rs. 3000.00 per ha. This will be additional to the existing unit cost norms under the existing watershed schemes. 
The details of additional fund requirement for trainings, capacity buildings, incentive to farmers and micro-irrigation system for efficient use of water, etc. are given at Annexure III.

Efficient Use of Water and Nutrients Application
The low water use efficiency, water scarcity and droughts will further aggravate the situation in rainfed areas due to climate change.  Efficient water management of the available/created water resources is one of the key areas to address the water scarcity issue. The availability of nutrients is limited in rainfed areas due to the limiting soil moisture.  Therefore, application of the fertilizers should be done in judicious manner for its potential use. The application of liquid fertilizer and soil amendments along with water application will not only helpful in providing nutrients to crop but also help in efficient use of soil moisture.  For efficient water management and to encourage liquid fertilizer application, it is proposed to bring 30 million ha under pressurized and non-pressurized water application system in the remaining years of XI Plan and XII Five year Plan in the country. The proposed targets and outlays are:

(a) Pressurized irrigation system (Drip / Sprinkler)  in 20 million hectare
(i) Assistance up to Rs. 25,000 per hectare or 50% of the actual cost whichever is lower for installation of drip/ sprinkler systems including water lifting devices in 10 m. ha. (Total cost Rs. 25,000 crore).

(ii) Assistance up to Rs. 10,000 per hectare or 50% of the actual cost whichever is lower for installation of drip /sprinkler system to the farmers who have the tube-wells/ water lifting devices and other infrastructure excepting the application system, in 10 m. ha. (Total cost Rs. 10,000 crore).

(b) Non-pressurized irrigation system in 10 million hectare
Developing distribution system through box & conduit systems and pr-fabricated water conveyance system in 10 m. ha is proposed for improving the water application. Farmers would also be advised for adopting ridge & furrow method of irrigation, raised bed method of farming, field Bunding & leveling etc. for efficient use of water.  Assistance to farmers up to Rs. 10,000 per hectare or 50% of the actual cost whichever is minimum will be supported (Total cost Rs. 10,000 crore).


In addition, following also are to be suitably adopted:

· Model codes on drought, floods and good weather be prepared bringing out short term and long term mitigation measures, such as ensuring availability of quality seeds, planning for crops/varieties resistant to heat, floods, etc.
· The National Seed Grid will be strengthened to ensure supply of seed across the country as per area specific requirements.

· Issuance of Soil Health Pass Book to each farmer with soil testing advisories within next five years.

· Bio-fertilizers, liquid fertilizers and compost should be included in the subsidy regime. Their production and marketing needs to be undertaken in an organized manner.
· Guidelines may be put in place for rotational grazing, scientific lopping and pollarding and conserve fodder resources.
1.4.2 Research

Considering the 4th assessment report of the IPCC released in 2007, the impact of climate change on Indian agriculture is expected to be more severe than realized earlier.  Particularly, Dryland agriculture is likely to face more risks and uncertainties due to predicted changes in rainfall patterns and increased droughts.  Sectors like livestock production and fisheries are also likely to be significantly affected.  While the impacts of climate change are regional and global, the adaptation and mitigation measure have to be evolved locally by blending traditional wisdom and modern technologies.  Although many of the technologies developed by NARS in the past like short duration varieties and soil and water conservation measures are potentially useful for adaptation and mitigation, the scale and magnitude of the problem cutting across all sectors requires an exclusive and dedicated research programme.
              The indirect effects of climate change on water resources are likely to be more significant than the present.  Likewise, soil organic carbon and other basic soil processes will be affected.  A comprehensive research program is therefore required which should address natural resource management issues, development of crops and cropping systems that cope with increased temperature and rainfall aberrations, energy efficient production technologies and crop management practices which reduce the emission of green house gases.  The Sub-Mission on Dryland agriculture intends to address these critical gaps in addition to studying the effects on livestock, fodder production and fisheries in a comprehensive manner.  Strategic research be taken up for evolving suitable cropping systems for various agriculture climatic conditions to enhance yield levels. The Sub-Mission activities will form part of overall activities of the National mission on Sustainable Agriculture which in turn will work in coordination with other missions like water and energy under National Action Plan on Climate Change. The suggested research programmes such as cataloguing of germplasm of crops, livestock and fisheries evolving short duration varities, study of pests and diseases with respect to weather relationships and use of micro-organism based technology will be taken up for adaptation & mitigation. The details are at Annexure IV.

1.5     Collaborating Agencies

Development: Adoption of Technologies:  

    
Past experience has shown that working in partnership and in a consortium mode has proved to be more effective, resulting in cost reduction and resource sharing by avoiding duplication. It is, therefore proposed to develop strong linkages with National Organizations like ICAR, ISRO, IMD (NCMRWF), NRSC, SAC, NABARD and other institutions and NGO’s and Line Departments besides improving the existing linkages with SAUs. It is also proposed to strengthen linkages with international organizations like CGIAR Institutes, UNDP, FAO, WMO, etc. In the coming years, linkages are to be strengthened further to exploit the synergistic power of institutions and organizations to cope up with climate change. The following figure depicts an illustrative outline of proposed collaboration. 
	













Fig. 1   Proposed linkages and collaborating institutions

1.6   Financial Outlay 
1.6.1    Development
The details of the fund requirement for the various activities proposed are given in Annexure – IV. The following table gives a summary of financial outlays for eight years (during XI Plan (2009-12) and XII Plan (2012-2017): 

	S.No.
	Activities 
	Financial outlay

(Rs. in Crore)

	1
	Training/ capacity Building
	313.00

	2.
	Workshops
	17.00

	3.
	Farmers Field Schools
	50.00

	4.
	Financial Support to Farmers to overcome Climate related stresses in targeted area of 35.00 million ha.
	12,000.00

	5.
	Efficient use of water and nutrients (40 million ha)
	45,000.00

	
	TOTAL
	57,380.00


1.6.2 Research


The total cost of the research component is estimated to be Rs. 1383.0 crore for the 3 years of the XI Plan and complete XII Plan period.  The year-wise and head-wise break up is given below.
(Rupees in crore)

	Component
	XI Plan
	XII Plan
	Grand Total

	
	2009- 10
	2010- 11
	2011- 12
	Total
	2012- 13
	2013- 14
	2014- 15
	2015- 16
	2016- 17
	Total
	XI + XII

	Short term & long term research in network mode
	80
	 133
	 80
	 293
	 80
	 150
	 80
	 80
	 100
	490
	 783

	Cost of MFUs in 50 districts under KVKs
	60
	 20
	 20
	100
	 300
	50
	50
	50
	50
	500
	 600

	Total
	 140
	 153
	 100
	393
	380
	 200
	 130
	130
	150
	990 
	1383


Note: The cost of one MFU is one crore for the full plan period.  It is proposed to set up 100 MFUs during XI Plan and 500 during XII Plan, which will cover most of the KVKs in the country.  These MFUs will serve as training and capacity building centers and operational research and providing feedback to the research Institutes on the adoption and mitigation technologies generated by the NARs.   

Chapter   2
Risk Management

2.1 Background

The vulnerability of Indian agriculture to risk and uncertainty has increased rapidly due to changes in farming conditions, pressure on natural resources and climate variability, as also the changes in policy environment due to global market integration. The climatic aberrations such as incessant rains, temperature swings, droughts, cyclone and degradation of natural resources have exposed the farmers to risk at all stages of the production chain. Unfortunately, the existing responses to mitigate risks are inadequate to provide safety net for the poor and vulnerable farmers. Hence, there is need for ensuring livelihood safety and income insurance to the farmers through using innovative insurance products including weather based derivatives.  

Agricultural insurance is an important instrument for management of production risks. But the available options and insurance products are limited to mitigate risks that farmers are likely to be exposed to. The situation becomes worse because of the currently limited coverage and inadequate access to information to the farmers and other stakeholders. The designing and developing demand-driven agricultural insurance products requires evolution of efficient tools and refinement in methodology of accurate risk profiling. The novelty of linking quantitative risk to agricultural insurance products is that it takes care of variety of risk regimes protecting millions of small farmers against risks. This is a major challenge to agricultural R&D system and policy makers. 


The implications of climate change for the agriculture sector are incorporated in the National Policy for Farmers, 2007 which was approved by Government of India basing on the reports of the National Commission on Farmers. Apart from conservation and development of bio-resources required for sustainable development of agriculture sector, the Policy provides for preparation of contingency plans, alternative land use and water use strategies, training of experienced farmers as “climate managers” in the art of managing drought, floods and aberrant monsoons.  The policy also provides for preparation of Drought Code, Flood Code and Good weather Code for drought prone, flood prone and arid areas respectively, so that the required corrective/mitigation measures can be taken well in time.

2.2    Priority Areas for action


For improving the risk management in agriculture sector, the following priority areas have been identified in the National Action Plan for Climate Change (NAPCC):

i. Strengthening of current agricultural and weather insurance mechanisms.

ii. Development and validation of weather derivative models (by insurance providers ensuring their access to archival and current weather data ).

iii. Creation of web-enabled, regional language based services for facilitation of weather-based insurance.

iv. Development of GIS and remote-sensing methodologies for detailed soil resource mapping and land use planning at the level of watershed or a river basin.

v. Mapping vulnerable eco-regions and pest and disease hotspots.

vi. Developing and implementing region-specific contingency plans based on vulnerability and risk scenarios.

2.3      Strategy

2.3.1 Research & Development

Following are the strategies to implement the priority areas of action:

a)
Development of the models of risk assessment under various risk regimes:

(i) Magnitude of risk exposure and the availability of the supportive infrastructure including resources and relevant 
data depending on risk measures vary differently depending on the risk mitigation measures.  While the impact of risk increases from national to individual farmers’ level, the resources, on the contrary diminishes at the farmer level.  Therefore, Developing differentiated strategies for risk management and mitigation, particularly for the small and marginal farmers is important.

(ii) Development of dynamic models and methods for risk assessment considering multiplicity of risks.

(iii) Availability of appropriate technologies and their back-stopping support system that has long term effect on reduction of risk mitigation.

b)
Linking the model parameters to develop innovative insurance products and address the issues of existing calamity mitigation measures:

i. Weather index based insurance measures are new generation agricultural insurance products, which need effective promotional strategies and validation at the grass root level.  This has the advantage of speed and accuracy of loss assessment.

ii. There is also need to evolve strategies to design, develop, disseminate the products to ensure farmers’ 
acceptance.  The products need to be designed to suit the different risk regimes and to capture cross sectional variability. This will include development of blended and integrated farming system insurance for different agro-ecological zones as well as for different Farmers’ Groups.


c)
Gravity of emergence of newer sources of risk due to climate change:

Strategies are also required to deal with the emerging newer types of risk due to climate change These include high intensity 
rain, depletion of ground water and water contamination, increasing global warming, hailstorm, frost etc.

d)
Developing good governance and risk mitigation strategies:

The challenge for evolving governance structure and institutional framework for sustainability of risk mitigation 
measures requires more in-depth attention in order to make the insurance products more farmer-friendly.  

e)
User-friendly decision support systems (DSS) for risk assessment and alternative insurance products:

Appropriate decision support system (DSS) is needed, which require more synergistic development of scientific information for assessing risk and risk profiling at farm level, regional level as well as at national level including appropriate advisories for risk mitigation.  Relevant information need to be converted to knowledge before it is transferred to the grass-root for wider impact and dissemination.

2.3.2
Strengthening the current agricultural and weather insurance


The following strategies would be adopted for strengthening the existing agricultural and weather insurance mechanisms.  

a)
It is important that the financial support from the Government is available for the agricultural insurance since it is difficult to make these insurance schemes financially self-sustaining.  The existing arrangement is to share the financial burden on the government between the Central and State Government in the ratio of 50:50.  Hence continued financial support from the Government would be necessary for modifying or strengthening agricultural insurance to make it more effective and farmer friendly.

b)
The emphasis would be on preventing the risk in addition to mitigation.  Capacity building of the farmers to manage risks more effectively would be a necessary element of the strategy.  

c)
The climate change along with other factors impinge significantly on the agricultural bio-security of the country.  Threat of new pests and diseases apart from preventing and controlling the existing pests would be a priority.  As provided in National Policy for Farmers, the National Agricultural Bio-security system would be put in place to effectively deal with this problem.

d)
The plan of action to strengthen the existing agricultural insurance products should focus on increasing the coverage of farmers from the existing level and reducing the response time between detection and mitigation measures.

2.4
Plan of Action for strengthening insurance system

Taking into account the current state of development in the crop insurance sector, following plan of action for strengthening the current agricultural insurance mechanism would be undertaken:

2.4.1    Strengthening Area Yield Crop Insurance (NAIS)

 Though a number of operational limitations have been observed in area yield insurance, however its conceptual strengths hold substantial relevance for Indian agriculture based on its dependence on actual yields for insurance payout. Due to the large diversity in agro climatic parameters (soil profiles, terrains, microclimates etc) and intra-farm differences (nature of inputs used, staggered sowing, irrigation facilities, intercropping, susceptibility to environmental risks), area yield crop insurance that factors in such variability should continue to be promoted both independently and also in conjunction with other emerging crop insurance product types. Area yield crop insurance should continue to be the mainstay of the Indian crop insurance programme. The following improvements in traditional crop insurance have to be pursued vigorously for enabling it to meet the expectations and requirements of Indian farmers:

 (a) 
Scaling down of insurance unit to the village/village Panchayat level for major crops 
For area yield insurance to be effective, the yield variability within the area (insurance unit) should ideally be very low if not zero.  However, considering that the present insurance units are largely administrative and political boundaries, yields within the unit are hardly uniform. It is desirable that the insurance unit should be as small as possible. 

(b)  
Improvements in computation of threshold yield (Guaranteed Yield)

Presently Guaranteed Yield, based on which indemnities are calculated, is the moving average yield of the preceding three years for rice and wheat, and five years for other crops, multiplied by the level of indemnity. The present method does not provide adequate protection to farmers, especially in areas with a perpetual high risk regime which pulls down the average yield. Such average guaranteed yields may represent only a segment of the overall farmer population in an insurance unit. Use of long period average with appropriate de-trending method would be effective particularly in the context of climate change.  

(c) 
On-account payment of claims

To offset the delays in claim settlement, it would be of great value to introduce on-account payment of claims based on indices like weather, satellite imagery based crop health, etc. The on-account payment could be adjusted against the final payment based on yield estimates.  

(d) 
Individual assessment of losses in case of localized risks

NAIS presently provides for individual assessment of losses in case of localized disaster events viz. hailstorm, landslide and flooding, on an experimental basis. It is felt that the experiment is not adequate, and it should be implemented on a full scale, covering all areas.  Earlier reviews have supported the view that the localized calamities should be assessed on an ‘individual’ basis in all the areas.  Action in this direction needs to be expedited.  

(e) 
Coverage of pre-sowing & post harvest losses

In some states, crops like rice, wheat etc. is left in the field for drying after harvest. Quite often, this ‘cut and spread’ crop is damaged, by rain, cyclones and floods. Since, the yields are estimated on the basis of crop cutting experiments, post-harvest risks are outside the purview of the present programme. There is a scope to pay indemnity for such losses on a re-sampling basis, or on ‘individual’ plot basis.  Similarly, pre-sowing risks could be covered based on weather index. 

(f) 
Review and improvement of yield estimation methods

On account of the procedural limitations and perceptual biases associated with the existing method of yield estimation based on Crop Cutting Experiment, there is a need to identify administratively robust and more reliable alternatives for yield estimation. With rapid improvements in computation of production estimates for major crops through remote sensing technologies, it is quite possible to provide solution in the long term not only as a substitute for the expensive method of crop cutting experiments, but also in minimizing the moral hazard (of under reporting of yield estimates).  Therefore, greater use of remote sensing technology needs to be promoted and used such assessments.

(g) 
Actuarial Regime  

An actuarial premium rate supported by up-front subsidy in premium is most likely to inject the much needed professionalism and financial discipline to the programme, besides minimizing the delays in settlement of claims. However, keeping in mind the catastrophic nature of claims, it would be appropriate if in the initial years, the government acts as the ‘reinsurer of last resort’ or integrating relief administration with insurance in order to encourage smooth transition to an actuarial regime for agricultural crop insurance.

(h)
Risk due to Pests/diseases


Potential threat due to altered biotic stress out of the novel organisms, mutants or variants of the existing pest-species as well as those that come up due to ecosystem and population displacements is perceived under the influence of climate change in agriculture. The quick response shall be towards mobilization of mitigation measures like activated and dynamic surveillance (through ground-truth surveys with digitization and e-reporting system), remote sensing-based database as well as by futuristic reconnaissance research on anticipated risky organisms in agricultural pestilence, mobilization of pest suppression measures including adequate expertise, appliances & pesticide for destruction of primary inoculums source and reconnaissance efforts to suppress multiplication of the organism. In order to anticipate and prevent the spread of pests/diseases, it is necessary to develop a system for reducing response time between detection and actionable decisions to manage/contain pests/plant diseases.  The National Agricultural Bio-Security System that is proposed to be established by the Ministry of Agriculture would initiate appropriate action in this regard.
(i)
Application of Information Technology


Information and Communication Technology (ICT) would be utilized for collating information relating various weather, soil, water and pest related risks. Converting the information to knowledge and transforming into action required to prevent/manage the risk would be ensured through application of technology.  Synergy in the existing efforts of various Ministries/Agencies to create a data base with advisory for farmers to effectively manage the risks would be emphasized.

2.4.2  
Strengthening Weather Index based Insurance

Weather insurance has emerged as a potent instrument for managing risks of farmers arising from weather vagaries. Its strengths of objectivity, transparency and faster settlement have been well-established during the five years of its usage in India. It also can virtually obviate the possibilities of moral hazard making it an attractive proposition for insurers. However, the two biggest limitations of the present weather-based crop insurance program are: designing a proxy weather index with predictive capability to realistically measure crop losses taking into account the inter-farm variability; and the large basis risk inherent in the rainfall index which is the most preferred and widely-adopted weather index in India. 

However, it can substantially contribute to improve the risk management in agriculture through following action points:

(a) Weather index insurance products for crops where no historical yield estimates exist:  There are still crops in India which do not have adequate historical yield data or where the yield data is unviable/infeasible to collect. Many of these crops do not lend themselves to ‘traditional insurance’ due to either low value or high complexity. Weather insurance could be the answer for these crops and areas.   

(b) Use of weather index to design double trigger insurance products: For major crops of India grown on a large scale, it can complement traditional crop insurance by acting as the basis for indemnifying catastrophic losses on account of weather events. This provides a scope to base a portion of the total crop insurance coverage of the farmer on weather index. The insurance product can be developed on two independent parameters (triggers) – 1st trigger being weather index & would operate early; and 2nd trigger being area yield estimate & operate after harvesting of the crop. 

(c)  Design of macro level insurance products using weather index: Weather index based insurance could be an ideal tool for limiting state liability at District / Regional / State level against drought or floods. The macro level weather index could be constructed using the network of weather stations at District / Regional / State level. 

(d) Infrastructure for collating weather data

Weather data are critical for weather insurance to generate credible results in terms of payouts. The higher the quality of the data, the stronger would be the forecasting capability of the weather insurance models. There are about six lakh villages, about 2.7 lakh gram Panchayat and about 5000 blocks in the country.  It would be difficult to set up weather stations/rain gauge stations at the level of gram Panchayat/village level. Assuming that a weather station can be representative in about 5 Km radius, the country needs about 20000 automatic weather stations (AWS). If one automatic rain gauge (ARG) can be installed in a radius of about 2.5 km, then about 80000 ARGs would be required. This infrastructure can effectively cover the data at Panchayat level. At present, there are 550 weather stations and 3500 rain gauges functional in the country. One AWS can be set up in each block by IMD for crosschecking and validating the data. Hence about 5000 AWS cab be installed by IMD with an investment of about Rs. 50 crore, which can be shared equally by Central and State Governments. Rest of the AWSs and ARGs can be installed by private sector for which an appropriate revenue model would be worked out.

2.4.3 
Blended Crop Insurance Products

During the recent years, the agriculture risk management sector has witnessed the introduction of a number of products which blend the features of the three major basis of indemnification namely area yield, weather index, and remote-sensing based indicators (like Normalized Difference Vegetative Index, Leaf Area Index, etc). Blended products, by their very nature, would be introduced as these products incorporate the respective strengths of indemnification parameters while limiting the undue dependence on any one of them. 

2.4.4  
Catastrophe Protection

Non-loanee farmers account for more than 50% of the total farmer base in the context of institutional/formal sources of credit. Such a huge segment of farmers comprises mostly the non-loanee farmers, who are already devoid of cheaper institutional credit; virtually pay the penalty as they are largely left out of a majority of governmental programmes including the crop insurance programme. At present, there are provisions to provide relief to such farmers in case of catastrophic weather events or natural disasters, but the quantum of such relief is limited. In order to protect the non-borrowing farmers from extreme financial distress and provide basic economic security, ‘Catastrophe Protection’ for farmers as a safety net needs to be examined. This protection would operate in circumstances that manifest into large scale crop losses on account of extreme weather conditions. 
2.4.5  
Linking with Agricultural Relief Measures

Operation of Calamity Relief funds with objective of assisting the farmers affected by natural calamity needs further strengthening.  Crop insurance can be used as a conduit for channelizing calamity and disaster relief funds from central and state governments. By linking relief funds to Crop Insurance or Catastrophe Insurance, the benefit of such relief can be passed on to the targeted groups with greater efficiency and transparency. 

2.4.6  

Integrated farming system insurance

Despite huge subsidy on the current crop insurance, its penetration has not been growing at desired pace. Steps would be taken for developing insurance products to address the needs of different farming systems, transition towards insurance of mixed crops and integrated farming systems with crop, livestock and fisheries having much lower risk perception compared to mono crop systems and with lower risk premium as a consequence. 

2.4.7 

Crop Insurance under Contract Farming 

With an increasing focus and participation of private sector entities across the entire agricultural value chain, the role of quality-oriented agricultural production is also gaining impetus through an increasing number of contract farming initiatives. It is a known fact that the economic exposure to uncontrollable risks is significantly higher for a farmer participating in contract farming initiative than his peers on account of the higher investments by the former for crop inputs, technology and quality control. In order to safeguard the interest of farmers participating in contract farming and to promote trials/adoption by other farmers through demonstration effect, crop insurance needs to be given the status of a mandatory input under contract farming initiatives. The responsibility of arranging crop insurance from suitable insurers may be with the contract farming sponsor or aggregator. Taking into account the diverse nature of crops covered under contract farming, it is essential to give thrust to new product development by insurers to cater to the demand by contract farming sponsors. 

2.4.8  
SHGs and other Farmers’ Group-based models of Crop Insurance

Self-help groups (SHGs) for rural women and farmers are one of those few programmes that have endured and given good results in terms of improving income and improving access to credit and marketing institutions.  Their achievements have been impressive in mobilising the potential for savings and thrift even among the poorest of the poor.  They have helped in delivering bank credit to the poor and in inculcating the habit of timely repayment of bank loans.  With the outreach and penetration of self-help groups (SHGs) and other Farmers’ Groups spreading deep into the rural hinterlands of India, there are enormous opportunities to leverage these SHGs for increasing the patronage and reach of crop insurance in India.  In stead of covering individual farmers, farmers as a group can be covered under insurance products.   SHGs and Farmers’ Groups can also be utilized as a vehicle for change. Distribution and post-sales service delivery which is going to be a win-win proposition as it can reduce the typical insurance problems of moral hazard, high administrative and transaction costs, and lack of customer feedback and poor post sales service delivery. 

2.4.9  
Public- Private Partnerships in Agricultural Risk Management

The agricultural risk management sector in India can take cues from successful models of public-private partnership (PPP) in other countries. PPP would be encouraged under Area Yield Insurance in a phased manner. To begin with a ‘co-insurance pool’ would be created with scope for participation of private sector. 

2.4.10
Capacity building and training

 
Self Help Groups (SHG) is found to be effective in empowering the farmers. SHGs will be strengthened for delivering bank credit and insurance facility. Capacity building and training of farmers through SHGs will be given high priority. SHGs would be provided with revolving funds. Farmers and elected Panchayat members would be trained to advise farmers for better management of floods, drought and aberrant monsoons would be accorded high priority. 

2.5 Plan of Action

	Priority Areas of Action
	Further Action to be taken

	(i) Strengthening existing agricultural and weather insurance mechanisms
	(i)  Testing the efficacy of the several existing products under different production environments

(ii) Develop models and methods of risk assessment under different risk regimes

(iii) Strengthening & enforcement of insurance system and develop innovative products

(iv)  Strengthen SHGs and capacity building of farmers about risk prevention & mitigation

(v) Implement proposed modified NAIS and widen scope of weather index based insurance

	(ii) Development and validation of weather derivative models (by insurance providers ensuring their access to archival and current weather data)
	(i) Derive demand-driven innovative products suitable for heterogeneous production systems

(ii) Validation and piloting of different products

(iii) Develop business models for insurance products

(iv) Develop insurance pricing mechanisms including actuarial methodology

	(iii) Creation of web-enabled, regional language based services for facilitation of weather-based insurance
	(i) Development of regional and sub-regional hub for identifying and assessing location specific requirement of insurance products to mitigate specific risk

	(iv) Development of GIS and remote-sensing methodologies for detailed soil resource mapping and land use planning at the level of a watershed or a river basis
	(i) Creation of on-line data base and analysis using state of art tools.

	(v) Mapping vulnerable eco-regions and pest and disease hotspots
	(i) Identify the sources of risk (conventional and newer sources)

(ii) Map the risk hotspots

	(vi) Developing and implementation of region-specific contingency plans based on vulnerability and risk scenario
	(i) Develop user-friendly decision support system to help assessing risk and develop region specific contingency plans.


2.6       Collaborating Agencies 

Following are the collaborating agencies for above plan of action for strengthening agriculture risk management:

a) Research & Policy: National: NCAP, NDRI, ICAR, IARI, IMD, CAZRI, CRIDA, SAUs, IFPRI, ICRISAT and India based CGIAR centers as well as the Insurance Companies in the public and private sector would be associated in the research and development for risk management.

b) Development & dissemination: AIC, private insurance companies, SAUs. State Agriculture Departments, NGOs, civil society organizations & Farmers’ groups.

c) Develop location and situation specific insurance products, which require real time data on disaggregated level and be orchestrated in collaboration with the Insurance Companies and the Economic Statistics wing of the Ministry of Agriculture as well as States, NIC and IMD.

2.7 
Financial Outlay 

2.7.1
Development component


It has been assumed that the proposed Modified NAIS is to be implemented on pilot basis in 100 districts during the remaining three years (2009 to 2012) of the 11th Five Year Plan.  The penetration of the scheme has also been assumed at 25%.  The estimated financial implications to the Government would be about Rs.1, 839 crore (Rs.613 crore per year). In case the Modified NAIS is to be implemented in all the 500 districts of the country at 25% penetration the financial implications works out to Rs.3,065 crore approximately per annum.  With penetration level of 50% likely by start of the XII Plan, financial implication would be about Rs. 5,000 crore per annum for entire country and financial implication may be higher by about Rs.10, 000 crore for XII plan period. With increase in the risk pooling because of greater penetration the liability is not likely increase proportionately because of law large numbers and better risk management. 

                The outlay for strengthening of existing insurance products under development component is as per details in Annexure-V for total of about Rs. 17,214 crore (to be shared between Central Government and State Government at the ratio of 50:50) for XI and XII Plan period, assuming a penetration level (coverage) of 25%. For higher level of penetration the financial implication would be about Rs. 5000 crore per annum assuming extension of Modified NAIS to the entire country and accordingly the financial implication would be higher. Above estimate of Rs. 17214 crore includes the cost of infrastructure required for expanding weather index based insurance products and most of the infrastructure is envisaged through private sector with an appropriate revenue model that will be worked out by Agricultural Insurance Corporation.

2.7.2 
Research component 

	
	Groups
	Coverage
	Budget

(Rs. in Crore)

	A
	Risk and Insurance modelling.  At least four groups will be identified covering the critical ecosystems to develop ecosystem based risk assessment methods and models to create appropriate insurance products including blended products farming system approach.
	Strategic institutions/organizations
	32.18 

(details as in Annexure - VI)

	B
	Requirement analysis, Constraints Analysis, village survey and Pilot testing.  A representative set of selected blocks will be studied.
	Selected sampling of desirable size with proper representation
	Included in A

	C
	Capacity building, training, advocacy and Dissemination 
	Implementation and dissemination
	10.00

	
	Total
	
	Rs. 42.18

Say 42.00 Crore


Chapter – 3
Access to Information

3.1   Background:


  This Sub- Mission addresses problems related to Access to Information among different stakeholders in agriculture including farmers, development agent’s researchers, and policy makers.  The objective of this Sub-Mission is to fill the knowledge gap providing valuable information to all the stakeholders in time. 
The collaboration, partnerships and strategic alliances between, Department of Agriculture and Cooperation, research organizations and other related organizations can provide useful information. 

     It is well recognized that dissemination would generate recommendations for better decision-making.  The knowledge warehouse for sustainable agriculture developed under this Sub-Mission will not only provide strong capabilities to the stakeholders i.e. farmers, researchers, decision makers to understand the impact of climatic changes   but also help to build models for providing timely forecast of status of agricultural situation well in advance. 

3.2      Areas of Priority


The priority areas are:

(a) Development of regional database of soil, weather, genotypes, land-use patterns and water resources.

(b) Monitoring of glacier and ice-mass, impacts on water resources, soil erosion, and associated impacts on agricultural production in mountainous regions

(c) Providing information on off-season crops, aromatic and medicinal plants, greenhouse crops, pasture development, agro-forestry, livestock and agro-processing.

(d) Collation and dissemination of block-level data on agro-climatic variables, land use and socio-economic features and preparation of state-level agro-climatic atlases.

Since monitoring of glaciers and ice mass is being dealt with by another Mission for Sustaining the Himalayan Ecosystem, the same has not been covered in this Sub-Mission.
3.3 
Strategy

3.3.1 
Development

Access to information shall be ensured in time to the farmers and other stakeholders. Experience has shown that small changes in climate parameters can be managed reasonably well, and the losses minimized, by changing the planting schedules, spacing of the crop plants and input management, etc. Development of alternate cultivars and farming systems (such as mixed cropping, crop-livestock) that are more adapted to changed environment can further ease the pressure.  
In this regard, the National Agricultural Research Project (NARP) was launched by ICAR for initiating agricultural research in the agro-climatic zones of the country. The objective was to set up or upgrade a zonal research station in each agro-climatic zone for generating location specific, need-based research, targeted for specific agro-ecological situations. The focus was on analyzing agro-ecological conditions and cropping patterns and come out with a programme directly targeted to solve the major bottle necks of agricultural growth in a zone based on natural resources, major crops, farming systems, production constraints and socio-economic conditions prevalent in that zone. Stress was on technology generation. Under NARP, the country is divided into 131 agro-climatic zones.   

 
Detailed information about Physical feature, soil, climate, temperature, land use pattern and cropping pattern up to district level is already available. Similarly the information about genotypes and other production technologies developed by research system in the country for various states/agro climatic zones/districts is also available in the form of data warehouse with IASRI. Such information is also compiled in the Strategic Research Extension Plans (SREPs) developed by many districts. However, the following is required to be done:

a. The available information needs to be put together for easy access by users.   

b. Block level data on agro-climate should be collected and disseminate the agro-climatic variables.

c. In addition to above data, the crop advisories being developed by Ministry of Earth Sciences through IMD and National Centre for Medium Range Weather Forecasting (NCMRWF) will also be used for dissemination to the end users in general and farmers in particular. 

3.3.2 
   Research

         In the Indian Agricultural Statistical Research Institute (IASRI) New Delhi, the work related to design and development of the data warehouse was completed and repository of historical data covering important segments of agriculture has been created. This information base will be further expanded to provide a basic framework for the proposed knowledge warehouse for sustainable development of agriculture under various climatic situations. This warehouse will cater to the information needs of farmers, researchers and decision makers. It is proposed to develop number of decision systems and expert systems of important agricultural commodities for dissemination of this knowledge base to the stakeholders.  It is envisaged that the data mining would be initiated to churn out projections and forecasts of trends through incorporation of various climatic factors etc. in order to develop a decision support system for the research managers. Besides this, knowledge management would also involve extensive scanning and searching of the World Wide Web resources,   documents, reports and articles available on public domains related to climate changes and its impact on agriculture. A centralized system for storing, indexing and searching will be developed under this knowledge warehouse. To fill the research gap in this area, following research objective will be taken:

· To design and develop a system for scientific and technical knowledge management of agricultural research required for sustainable agricultural development in the context of climate change.  

· To develop a prototype of ICT based information dissemination system for stakeholders for various agro-climate zones.

· Development of analytical tools, models and data mining techniques for agricultural systems to study the impact of various climatic factors. 

· To build a prototype of early warning system models in agriculture under various climatic situations.

                 In order to achieve the above objectives, research projects will be initiated on different aspects of identified area /commodity at collaborating institutions.  The selection of information nodes will be from two categories i.e. (i) to provide information for development early warning system and (ii) to provide scientific and technical knowledge at regional level. The information nodes established in the research system will collaborate with NIC through DAC to authenticate the information to be disseminated through the district level information nodes proposed to be established at district level which will in turn cater to the extension system at district level and below in the development component of this sub-mission.  

3.4      Plan of Action 

3.4.1
 Developmental activities:

A revitalization strategy based on introduction of extension support at different levels i.e. the Village; the sub-block; the block; the District and the state level by providing the requisite specialist and functionary support and ICT at these levels has been conceived by the Ministry of Agriculture. The extensive use of ICT and its infrastructure is a critical component of the strategy to revitalize the National Agricultural Extension System (NAES). Under national e-Governance (NeGP) plan, infrastructure is being developed to link all the blocks by a wide area network and provide connectivity up to the village level through Common Service Centers (CSCs). 

The infrastructure so created will be used to collect weather data like Temperature, Wind speed and direction, Rainfall, Soil Temperature, Sun Shine duration and humidity. The information from the available metrological laboratories under the IMD and NCMRWF will be used. Some Automatic Weather Stations (AWS) fabricated by IIT Chennai can also be installed at some selected locations where such infrastructure is not available. This location specific Meteorological information will be used/shared with various organizations developing Agro-Advisories for the farmers

Under this Sub-Mission DAC proposes to collect data on agro climatic variables, land use and socio economic and factors through NIC who in turn will use the database so developed as well the data warehouse developed by IASRI and other relevant sources such as IMD and National Centre for Medium Range weather forecasting  (NCMRWF)  etc of the Ministry of Earth Sciences  for developing user friendly software tools and necessary hardware, integration into web based framework and development of decision support systems (DSS).

NIC has already developed the formats for compiling data on various aspects of agriculture and socio-economic features which are available on net at www.disnic.nic.in. These formats will be modified in consultation with IASRI, IMD and NCMRWF in developing the block level data. 

The activities under the present proposal envisage covering all aspects of agriculture and allied sectors including natural resources management to generate a number of deliverables. Agricultural Resources Information System (AgRIS) (http://agris.nic.in) of the Department of Agriculture & Cooperation is envisaged to see the convergence of data on soil, water and other natural resources available at various agencies at sub-district level (District, Block, Panchayat and village level). This project will further extend this convergence. Some of the important deliverables are to:  Developing a comprehensive spatial database on various parameters related to land use, input use (seed, fertilizer, agricultural technology & agricultural credit), water use, etc. 

· Enable the extension workers and the farmers to access desired information for improving productivity, 

· Capacity building, Farmers Training System and Extension activities;  

· Plan for weather contingencies; 

· Access research and technology database; 

· Reporting model and knowledge processing framework with every level of Decision Support System (DSS); 
Components of the Sub-Mission will be as follow:

	S.No
	Name of component

	1
	Non-Spatial Component 

	2
	Spatial Component (Thematic Layers)

	3
	Software Development (Including software tools and necessary hardware, integration into web based framework, development of DSS)

	4
	Infrastructure creation for Sub-Mission at DAC including capacity building (for Government officials as well as of the outsourced agencies

	5
	Sub-Mission Management

	6
	Documentation, M&E, Workshops etc.


It is proposed to cover 600 districts in a phased manner as follow:
	
	2009-10
	2010-11
	2011-12
	2012-13
	2013-14
	2014-15
	2015-16
	2016-17
	Total

	Number of Districts to be Covered
	25
	50
	100
	100
	100
	100
	100
	25
	600


3.4.2     Research

The proposed plan is to utilize the data warehouse of INARIS project for providing basic analytical framework in this process and then further expand the scope of the project in other area. For drawing inferences, the integration of the output of the analysis with other basic information from other sources will be a key issue. Therefore, strong analytical and inferential tools will be developed for assessment of impact of climate change on agricultural productivity through integration of historical data with current information. Since agriculture is a vast subject, therefore, initially it is proposed to concentrate on some important areas/commodities of agriculture such as: Cereals, Oilseeds, Pulses, Fruits, Vegetable, Plantation Crops, Spices, Commercial Crops, Livestock Products and Fisheries:
Initially it is proposed to monitor the following important factors related to climate change for the above agricultural products, which are likely to have a major impact on our agriculture research:

· Agro - Meteorological Changes

· Status of Water Resources

· Infestations: Insects, Pests and Diseases

· Calamities: Floods, Drought

· Crop Production and Management Practices

· Availability of Inputs

· Global Technological Developments

· National/International Policies

         It is expected that information requirement for this process will be coming very frequently and for the monitoring process of agricultural status in the country at least monthly information should flow from selected districts of the country on the following aspects:

· Status of Climatic Parameters

· Status of Inputs

· Status of Management Practices

· Status of Agricultural Infrastructural Support

· Expected Loss/Gain in Production

It is proposed to set up a central server at New Delhi in which required information from data bases designed and developed at various collaborating institutions related to the subject domain will be populated and integrated through existing network for development of above system. The number of data bases to be designed and implemented at various locations will be decided on the basis of requirement analysis of the respective domains which includes study of existing data bases, data gaps, information availability, use of information etc. The responsibility of designing of these data bases will be of IASRI. Apart from this IASRI will also be responsible for implementation of integrated knowledge warehouse at New Delhi. The main responsibility of subject matter institution will be to collect, authenticate, populate the respective database. Apart from this, these institutions will also be responsible for development of models, DSS/ES etc. with the help of IASRI in their respective domains. The domain knowledge of these institutions will also be utilized for integrated model building at knowledge warehouse in New Delhi. The services of information nodes will be used for collection and dynamic information such as status of climatic parameters, status of inputs, infestations of insects, pests and diseases etc. periodically on the central server through public network system. This information will be integrated with the historical data to assess possible impact on agricultural productivity in respective region i.e. district. Attempt will be made to automate the whole data collection, modeling and information dissemination to various stakeholders.

The development of the integrated system at New Delhi will be in collaboration with NIC, which will be responsible for providing information nodes and regular updating of requisite data. The overall responsibility of coordination of the mission will be of DAC. 
3.5    Collaborating Agencies

3.5.1   Development

NIC and IASRI are the main agencies in developing this information data base. NIC through DAC will cooperate with following organization in this respect. 

National Level:

· Department of Agriculture and Cooperation of Ministry of agriculture – Lead Organisation

· National Informatics Centre, Ministry of Communication and Information Technology

· Indian Agricultural Statistics Research Institute (IASRI)
· Indian Metrological Department, and National Centre for Medium Range Weather Forecasting (NCMRWF) of Ministry of Earth Sciences

· Ministry of Water Resources

· Ministry of Rural Development

· Ministry of Environment and Forests.

· Ministry of Information and Broadcasting (Radio and TV)

· Department of Space 

State Level:

· State Departments of Agriculture, and other line departments like Animal husbandry, Horticulture, fisheries, Irrigation, Local Governments 

· State Agricultural Universities and their research stations especially the Zonal Research Stations established at NARP Zones

· ICAR Institutes located in various states and their research stations including KVKs.

· Non-Governmental Organizations

     At district and block level strong operational linkages are required to be established/ strengthened for all actors of ATMA. 
3.5.2    Research

The creation of totally new infrastructure for the above purpose may be time consuming and costly, therefore, it is proposed to utilize the existing infrastructure available in the country especially in the NARS by supplementing it with some additional required resources.  IASRI will establish collaboration with selected ICAR institutes as well as SAUs and KVKs. 

3.6      Financial Outlay

3.6.1 Development

The Cost Estimates for developing software tools including hardware, integration into web based framework and development of decision support systems (Recurring and non-recurring) for different activities proposed are given below:.

	 (Rs. in Crore)

	Funds
	2009-10
	2010-11
	2011-12
	2012-13
	2013-14
	2014-15
	2015-16
	2016-17
	Total

	Non-Recurring 
	50
	100
	200
	200
	200
	200
	200
	50
	1200

	Recurring 
	Nil
	12
	20
	28
	38
	52
	65
	85
	300

	Total 
	50
	112
	220
	228
	238
	252
	265
	135
	1500


               Since the dissemination is proposed to be taken up by the strengthened extension system (up to village level) through National e-Governance Plan, no budgetary provision is made. 

3.6.2 Research


       The total financial outlay proposed for different program of research is Rs. 255.00 crore as given below:

	S.No
	Item/Institute
	Budget(Rs. in crore)

	1
	IASRI
	15.00

	2
	Individual Research Centers (40 Centers)
	160.00

	3
	Establishment of Individual information nodes(100 nodes)
	80.00

	
	Total 
	255.00


Chapter – 4
Promoting Data Access

4.1      Background


 The National Action Plan on Climate Change (NAPCC) document has suggested “Promoting Data Access”, as one of the broad themes of its National Mission on Strategic Knowledge for Climate Change.  This document lists that there are several database, which are relevant for climate research and suggests that the respective agencies that are responsible for collecting and supplying such data may take action to digitize data, maintain database of global quality, and streamline the procedures governing access there to. It has further been suggested that the Ministry of Agriculture has to “expand and improve the existing database” on (a) Soil Profile  (b) Area Under Cultivation, (c) Production and Yield, and (d) Cost of Cultivation. 

4.2    Objective

i. To improve and expand the data bases on (a) Soil Profile, (b) Area Under Cultivation, Production and Yield, and (c) Cost of Cultivation.

ii. To digitize data, maintain database of global quality, and streamline the procedure governing access there to;

iii. To build public awareness through “National Portal” on agricultural Statistics.

4.3    Strategy

a) Soil Resource – 
 
The Department of Agriculture & Cooperation (DAC) has taken steps to digitize “the survey data as well as the relevant maps” by the Soil & Land Use Survey of India (SLUSI), in collaboration with National Informatics Centre (NIC).  The National Informatics Centre (NIC) has already published its village level dataset designed, for its Projects for grassroots development:
(a). DISNIC-PLAN Project: IT for Micro Level Planning (http://disnic.gov.in) and 

(b). Agricultural Resources Information System (AgRIS) Project (http://agris.nic.in) of Department of Agriculture and Cooperation pertains to Soil, Land, Groundwater and Environment parameters. Both these projects, DISNIC and AgRIS are under implementation in identified pilot districts.  

However, the existing database on soil is inadequate to develop micro-level agricultural land use plan in the country, for which the needed scale of resolution is 1:4000 / 12500. The detailed digital database on soil (physical, chemical and biological) is a pre-requisite to address the various issues related to scientific Land Use Planning, soil reclamation; proper diagnosis of soils, judicious use of irrigation water and chemical fertilizers, nutrient deficiencies for maintenance of sound soil health and land productivity. The relevant soil parameters to be considered for such purposes are: soil type, elevation, type of land form, slope, geology (type of parent material), textural class, type of soil structure, soil water retentivity, soil pH, Electrical Conductivity (EC), Organic Carbon, CaCO3, Fe %, Major oxides, available macro and micro nutrients, depth of water table, erosion class, drainage & runoff characteristics, land capability and irrigability etc.  

An effective rural knowledge society and ICT system needs to be established in each gram Panchayat. This should be involve various stakeholders – farmers, development agents and agencies, knowledge generators and distributors (universities and public and private institutions)   for steering a “knowledge-based Soil and Land Resource Management”. Village Knowledge Centers (Gyan Chaupals) with extensive rural connectivity, including use of cell phones. This would empower the farmers to access database for site specific natural resource management. Data access through Common Services Centre (CSCs), VKCs and VRCs may be promoted.

(b)   Land use, Area, Production & Yield and Cost of Cultivation

The district-wise land use statistics for the years 1998-99 to 2005-06 can be accessed on the Directorate website http://dacnet.nic.in/eands . The State level entry of data in the existing database is undertaken by the SASAs, using the Software (LUS) developed by NIC. 

In respect of Area, Production and Yield (APY) of Crops, the District-wise Crop Production Information System has been developed by NIC, facilitating on-line data entry by the States.  The district-wise estimates of Area, Production and Yield of principal crops for the years 1999- 2000 to 2006-07 can be accessed on the Directorate website http://dacnet.nic.in/eands. Efforts for outsourcing for digitization of district-wise estimates of Area, Production and Yield pertaining to the last ten years.

So far as data on cost of cultivation is concerned, it is yet to be digitized. At present, the Cost of Cultivation data is generated State-wise for 19 States for various crops, every year since 1971-72. Along with cost of cultivation, costs of production data are also generated. The Government of India provides Grants-in-Aid to collect data on Cost of Cultivation through 12 Agricultural Universities, 1 Agriculture College and the Directorate of Tobacco Development (DTD).   However, the data on land use, area, production, yield and cost of cultivation need to be collected and digitized and disseminated in a systematic manner.

4.4    Plan of Action 

Following needs to be done to provide data up to Block/Tehsil level:
i. Development of National Portal on Soil Resources including Detailed Soil Survey covering Block/Tehsil level data. 

ii. Soil Resource Mapping and Land Use  Planning

iii. To Develop a National Portal on “Agricultural Statistics”;

iv. Outsourcing of Block/Tehsil wise LUS data pertaining to the last ten years and their digitization;
v. LUS data, under the nine-fold classification, at more disaggregated levels (i.e. at the Village / Panchayat level) in pilot districts;

vi. Operationalising the LUS software at the State, District and Block level,

vii.  Capacity Building through HRD for all Stakeholders of the System. 

4.5   Institutional Arrangements, Collaborating Agencies and Financial Outlay: 

The institutional arrangements, collaborating agencies and financial requirements are proposed as follows:
(a) Development of National Portal on Soil Resources:

	Timelines
	2009-14 (Five Years)

	Institutional arrangement
	NRM Divisions (ICAR & DAC), Directorate of Economics & Statistics (DES) – Ministry of Agriculture, and NIC

	Collaborating Agencies


	SLUSI, NBSS&LUP, NRSA, NRAA, DOLR, NIC, State Land Use Boards, SASA, State Agricultural Universities, ICAR Institutes, Agricultural Colleges & Departments of Geography, etc

	Financial outlays
	Rs. 50.00 crore


(b) 
Development of “Detailed Soil Resource Mapping” and “Land Use Planning” (1:4000 / 12500)

	Timeliness
	2009-12 & 2012-14 (5 Years)

	Institutional arrangement 
	NRM and DES of DAC and Public-Private-Panchayat-Partnership (PPPP) Model

	Collaborating Agencies
	SLUSI, NBSS&LUP, NRSA, NRAA, DOLR, 

NIC, State Land Use Boards, SASA, State Agricultural Universities, ICAR Institutes, Agricultural Colleges, Departments of Geography & Common Services Centers (CSCs) etc

	Financial outlays
	Rs. 1000.00 crore


(c) 
Development of National Portal, Improving Quality of Estimates, and Cost of Cultivation


A tentative outlay of Rs. 10.00 crore per annum is required to fund the proposed action plan as detailed below:

	Timelines
	Eight years

	Institutional arrangement
	Directorate of Economics & Statistics

	Collaborating Agencies
	All Implementing Agencies / SASAs

	Monitoring & Evaluation (M&E)
	Economic & Statistical Adviser

	Financial outlays
	Rs. 90.00 crore


                                                         Grand Total (a+b+c) = Rs 1,140.00 crore
Chapter – 5
Biotechnology 

5.1     Background    

    Demand for agricultural products is increasing at an unprecedented rate. We need to increase total food production to feed the ever-growing population.  The ability to meet these demands has been impacted worldwide by environmental pressures from climate change.  The Government has increasingly recognized the need for promoting biotech crops to help meet the country’s demand while protecting biological diversity and natural habitats. The use of plant biotechnology can increase the productivity of land already cultivated, reduce the need to cover additional land and thus contribute to conservation of biodiversity.  Biotechnology can play a useful role in addressing the long-term sustainability issue and climate change.  It can help developing transgenic crops with inbuilt resistance to drought and heat stresses.  New stress-resistant plants should be capable of increased agricultural productivity, despite increased seasonal instabilities and climate change, with much less fertilizer, pesticide and water use.  It is also possible to produce transgenic plants with enhanced capacity for CO2 fixation, which in turn can result in producing high biomass and increased productivity.

5.2    Priority Areas and Objectives

        Biotechnology applications in agriculture in relation to global climate change can be addressed under several themes including: drought proofing, thermo-tolerance, taking advantage of elevated CO2 concentrations, increased yields, and increased water- and nitrogen-use efficiency and resistance to disease and pests. 

The priority areas are:

Development of stress tolerant crops, livestock and fish culture:  Biotechnology is a viable option for developing genotypes which can perform better under harsh environmental conditions.  Since there is no barrier to transferring useful genes across different species in animal or plant kingdom, this new technology offers novel strategies for producing suitable genotypes that are able to resist drought, high temperature,  submergence and salinity stresses in crops, livestock, fish and microbes.

Development of crops with efficient atmospheric carbon dioxide capturing capacity: Different ways and means can be devised using the latest tools of biotechnology for increasing the efficiency of crops to capture atmospheric carbon dioxide. This will significantly contribute to increased crop productivity and at the same time reduce the greenhouse effect and further rise of temperature.

Development of crops with enhanced water and nutrient use efficiency:  Water and nutrient use efficiency can be enhanced to a far greater extent than the present level through the use of biotechnologies. This will not only help in arresting the emission of greenhouse gases that contribute to the increased temperature but will also be instrumental in saving natural resources, conserving rich biodiversity of the nation and supporting low input sustainable agriculture.
The objectives of the proposed research activities are:

i. Elucidating metabolic and molecular basis of adaptation of crops, animals, fish and microbes to elevated carbon dioxide and temperature using omics approach as well as systems biology strategies, and develop efficient genotypes

ii. Study the impact of submergence, salinity, nutrient deficiencies and heavy metal excesses and poor water quality as a result of climate change in major food and horticultural crops, animals, microorganisms and fishes through molecular and systems biology approaches, and devise strategies for enhancing the water and nutrient use efficiency

iii. Genetic engineering for enhancing biotic stress tolerance, including thermo-tolerance, in major food crops to mitigate the adverse effects of the climate change.  

iv. Conduct soil meta-genome analyses for novel genes that confer tolerance to above stresses, and enhance nutrient uptake in crops

v. Study the disease and insect/pest development pattern across the nation in different crops and devise strategies for mitigating the adverse effects of pest and diseases on crops, animals, fish and poultry.    

5.3 Strategy
The proposed strategy to address the priority areas is given below:

	Theme/Purpose
	Activities

	1.  Development of stress tolerant crops, livestock and fish culture 
	· Discovery of novel genes across species in the plant or animal kingdom or from microbes

· Development of transgenic genotypes (crops, livestock, fish, poultry and microbes) resistant to drought, high temperature, submergence and salt stresses

· Mapping QTLs associated with leaf water retention, stomatal conductance and osmotic adjustment

Development of improved stress tolerant genotypes through marker assisted selection

	2. Development of crops with efficient atmospheric carbon dioxide capturing capacity
	· Assessment of variability of the genotypes across the plant species in various habitats ranging from temperate, halophytic, arid and hot, and marine for a C4 like system in existing C3 crop plants

· Testing the efficiency of unique and distinct genes in the identified germplasm endowed with improved photosynthetic efficiency, in important C3 crops

· Genetic engineering for introducing C4 pathway in important C3 crops such as rice, wheat, chickpea, groundnut, mustard, cotton, banana, potato, brinjal and turmeric

	3. Development of crops with enhanced water and nitrogen use efficiency which may result in reduced emissions of greenhouse gases in the irrigated agricultural system
	· Mining of genes that impact water use efficiency, and genes involved in high nitrogen use efficiency from indigenous sources of diverse ecosystems using functional genomics and proteomics approaches, and development of transgenic genotypes with efficient water and nutrient utilization

· Mapping QTLs associated with traits related to root and nutrient acquisition, efficient uptake and utilization of nutrients, particularly nitrogen 

· Developing efficient genotypes using marker assisted selection

	4. Development of nutritional strategies for managing heat stress in dairy animals
	· Research on feed supplementation and manipulation of rumen microbes for improved stress tolerance in livestock .Identification of alleles of the candidate genes for incorporating heat tolerance in livestock

	5. Development of fresh water fish, shellfish and prawn resistant to diseases, and high temperature, drought and salt stress
	Identification of suitable genes, QTLs and molecular markers for improved growth and stress resistance in fresh water fish, shellfish and prawn, and development of efficient genotypes


5.4   Research

5.4.1 Genetic engineering for efficient carbon dioxide fixation by crops

a) Converting C3 crops to more productive C4 type of photosynthesis for efficient capturing of carbon dioxide from the atmosphere

b) Discovery and use of novel RuBisco enzyme that could enable plants to convert carbon dioxide more quickly and effectively, and thus removing more greenhouse gases from the atmosphere

c) Exploring the role of algae in CO2 fixation

5.4.2 Genetic engineering for improved thermo-tolerance, drought and salt stress tolerance in crops, livestock and fish

a) Identification of genes encoding signalling proteins, transcription factors and effecter proteins and novel stress responsive promoters 

b) Genetic transformation and development of elite genotypes with tolerance to high temperature stress and other environmental stresses

c) Assessment of stress tolerance of promising transgenic lines 

5.4.3    Use of microbes and meta-genome analysis for novel gene discovery for improved stress tolerance and nutrient uptake by crops
a) Isolate genes for osmoprotectant biosynthesis from highly halotolerant bacteria     from salterns and coastal ecosystems

b) Isolate novel genes involved in salt tolerance of Bacillus and Synechococcus by using transposon mutagenesis approach

c) Evaluate the role of individual or combination of microbial genes for different stress tolerance mechanisms in imparting biotic stress tolerance to crops
d) Clone and validate the function of the isolated microbial gene homologs from higher organisms
5.4.4    Managing stomatal opening and closing for higher water use efficiency in the irrigated agricultural system

a) Identification of genes regulating stomatal closure and opening

b) Stress-induced expression of genes to enhance water use efficiency 

5.4.5    Insect/pest and disease resistance in plants, animals, fish and poultry

5.5       Training, capacity building and awareness generation

There is a severe dearth of personnel with required expertise in the field of biotechnology.  Therefore, major focus needs to be placed on hiring the expertise and on training of research personnel within the country and abroad in reputed institutions and laboratories. 

                 Simultaneous efforts need to be made for capacity building in the participating institutions with installation of latest equipment and development of infrastructure at few strategic places in the country. For instance, establishment of reliable and robust facility for Free Air CO2 Enrichment (FACE) for critical experiments under near natural field conditions to study the interactions of CO2 and temperature on crop growth and metabolism is an urgent priority for most of the ongoing programmes in this area.

5.6
Plan of Action and Collaborating Agencies
An Action Plan (activities) with milestones, Institutions to be involved, required outputs is given in Annexure VII.
Linkages with Other Missions

Linkages with the following missions will be of immense benefit:

· National mission on strategic knowledge for climate change

· National mission for enhanced energy efficiency

· National mission for a “Green India”

5.7
 Requirement of Funds

For the remaining three years of XI Plan and XII plan the requirement of fund would be about Rs 4421.00 crore.   The details are given in Annexure VIII.
Chapter   6
Institutional Arrangements and Monitoring & Evaluation Mechanism

6.1
Background

 Appropriate measures for mitigation of the impact of climate change and also the adaptive measures are required to be undertaken by the Central Government and the State Governments. Following arrangements are proposed at National Level:
  (a)    General Council

The Mission for Sustainable Agriculture on Climate Change will have a General Council (GC) at the National level under the Chairmanship of the Union Agriculture Minister.  The composition of the GC will be as follows:

	Minister of Agriculture
	:
	Chairman

	Ministers of Environment and Forests , Finance, Panchayati Raj, Science & Technology, Rural Development , Water  Resources
	:
	Members



	Member Planning Commission (Agri.)
	:
	Member

	Secretaries - Ministry/Department of Agriculture,  Fertilizer, Animal Husbandry, Space, Earth Sciences, Bio Technology, Land Resources, Food & Public Distribution, Environment and Forests, Finance, Panchayati Raj, Rural Development, Science & Technology, Water Resources, Principal Advisor, DAC
	
	Members



	Chairperson, TERI
	:
	Member

	Director General, ICAR
	:
	Member

	CEO,  NRAA
	:
	Member

	Five State representatives (Ministers / Chief Secretaries) - by rotation nominated by the Chairman
	:
	Members

	Representatives of two N.G.O.s
	:
	Members

	Two Farmer’s Representative
	:
	Members

	 Mission Director 

(Additional Secretary or Joint Secretary – In-charge of  NRM/RFS)
	:
	Member- Secretary


          The Council will be the policy making body giving overall direction and guidance to the Mission, and will monitor and review its progress and performance.  GC will co-opt any other Member(s) as when required. The GC will meet once a year. 

(b) Steering Committee:

There will be a Steering Committee (SC) headed by the Secretary, Deptt. of Agriculture & Cooperation to oversee the activities of the Mission. The SC will comprise of the following:

	Secretary (A&C)
	:              Chairperson

	Secretary – DARE
	:         Co-chairperson

	Secretaries - Ministry/Department of Ministry of Environment and Forests, Panchayati Raj, Land Resources, Animal Husbandry, Rural Development, Science & Technology, Water Resources, Deptt of Space,  CEO NRAA, Principal Advisor , DAC, Director General CSIR, Director General – IMD, Chairpersons Central Water Commission and Central Ground water Board
	:                    Members



	Additional Secretaries (Department of Agri. & Cooperation); Additional Secretary & FA, Department of Agri. & Cooperation; Agriculture Commissioner;  DDG (NRM) of ICAR, ESA
	:                    Members  

	Two N.G.O.’s  & two Farmer’s Association
	:                    Members  

	Experts on Climate Change
	:                    Members

	 Mission Director (Additional Secretary or Joint Secretary,  in-charge of NRM/RFS)
	:   Member- Secretary


The main functions of the Steering Committee will be to: 

· Implement National Action Plan on Climate Change;

· Devise strategies to make Indian Agriculture more resilient to climate Change; 

· Upgradation of the Document on Climate Change from time to time;

· Any other issues related to climate change.

 

The SC will be serviced by the Mission Director/Secretariat established in NRM Division of the Deptt. of Agriculture and Cooperation and shall be supported by climate cells in ICAR, NRAA and AIC.  A Technical Support Group consisting of experts in the fields of Rainfed/Dryland Agriculture, Risk Management, Agriculture Information, Bio-Technology and others shall be put in place with DAC, with similar arrangement  in ICAR and NRAA according to needs. The SC will ensure smooth functional linkages among different agencies and co-opt or invite special invitees as and when needed. The SC shall meet every quarter or even earlier if required. Similar steering committee may be chaired by Chief Secretaries of the State Governments and Technical Support Group may be set-up at the State level by the respective State Governments.
A technical committee chaired by DG – ICAR may be set-up to coordinate the research components of the Mission which needs to be constituted by ICAR

6.2     Monitoring and Evaluation

At the National level, Department of Agriculture and Cooperation (DAC) in collaboration with DARE will be responsible for overall implementation, monitoring and evaluation the activities of the Mission.  At National level a special Monitoring & Evaluation Cell will be also created under NRAA for monitoring the physical and financial progress of the Mission and impact evaluation. The Cell will be headed by CEO, NRAA. A budget of Rs 27.0 crore is proposed for the Mission Directorate and Monitoring and Evaluation Cell (3 years of XI plan and 5 years of XII plan). 
A similar arrangement has to be made by the State Governments.


Organogram

	

	


Chapter- 7
Financial Outlays

The additional fund requirement for implementation of the programme relating to National Mission on Sustainable Agriculture will be Rs. 83,362.00 crore for the remaining period of XI plan (3 years) and for XII Plan as per sector-wise outlays summarized below:

(Rs. in Crore)

	S.No
	Particulars
	Additional Fund Requirement

	
	
	Research (ICAR)
	Development (DAC)
	XI Plan
	XII Plan 
	Total

	1
	Rainfed Agriculture
	1,383.00
	57,380.00
	15,440.00
	43,323.00
	58,763.00

	2
	Risk Management
	42.00
	17,214.00*
	4314.00
	1,2942.00
	17,256.00

	3
	Access to Information
	255.00
	1,500.00
	434.00
	1,321.00
	1,755.00

	4.
	Promoting Data Access
	0.00
	1,140.00
	285.00
	855.00
	1,140.00

	5.
	Use of Biotechnology
	4,421.00
	0.00
	1,220.00
	3,201.00
	4,421.00

	6.
	Mission Secretariat and Monitoring Cell under  NRAA
	0.00
	27.00
	7.00
	20.00
	27.00

	
	Grand Total
	6,101.00
	77,261.00
	21,700.00
	61,662.00
	83,362.00


· The tentative outlay for strengthening of existing insurance products would be about Rs. 17,214 crore (to be shared between Central Government and State Government at the ratio of 50:50) for XI and XII Plan period, assuming a penetration level (coverage) of 25%.
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The additional fund requirement for implementation of the programme relating to National Mission on Sustainable Agriculture will be Rs. 83,362.00 crore for the remaining period of XI plan (3 years) and for XII Plan as per sector-wise outlays summarized below:
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