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Introduction
Rainfed areas are hotspots of poverty and malnutrition, and are prone to
severe land degradation of natural resources. Globally, 80% of agriculture is
rainfed providing 62% of the world’s staple food. With increasing population
over the years, per capita availability and quality of land and water resources
have declined substantially resulting to water scarcity. Agriculture is the major
consumer of water, accounting for 70-80% of water withdrawal. With the
impacts of climate change, existing water and land scarcity will be aggravated
further. Producing food for the ever growing population to achieve food and
nutrition security, and improving rural livelihoods are challenges to be met today
as well as in the near future.
Agriculture is the major contributor in the growth of the state of Karnataka,
India and is still the mainstay for a large number of population in the state
economy. However, trends are showing that the agriculture and allied sectors’
contribution to Karnataka’s GDP was around 43% in 1980-1981 that came
down to 26% in 2001-2002, which further came down to 16.8% in 2007-2008,
remaining stagnant in 2009-2010. This declining contribution of agriculture in
the state GDP was a big concern for the state government.
In 2009, to enhance agricultural productivity of millions of hectares of rainfed
areas in the state of Karnataka, ICRISAT in partnership with the Department
of Agriculture (DoA) and State Agricultural Universities (SAUs) developed a
scaling-up model called “Bhoochetana” (soil rejuvenation). Bhoochetana seeks
to unlock the potential of rainfed agriculture towards improving rural livelihoods
and achieving food and nutrition security while protecting the environment. In
Bhoochetana, soil health assessment is used as an entry point to plan sciencebased interventions which can result to tangible benefits for the farmers by
converging sustainable technologies to increase productivity of farm households
with effective integrated watershed management approach.
The concept of “4-C” was adopted in the project. The first C is Consortium
of research, education and field-based agencies to implement this program
effectively on the ground. The second C is Convergence within the department
schemes and other programs. The third C is Capacity building of the consortium
partners, farmer facilitators, lead farmers and other stakeholders. The fourth
C is Collective action at all levels during program implementation. Apart from
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adopting the “4-C” concept, efforts were also made to ensure that the “4-E”
is also applicable at the ground level which stands for Efficiency, Economic
gain, Equity and Environmental protection. These are the important pillars of
Bhoochetana, a sustainable and inclusive development project.
The project focused on activities like soil testing, farmers’ registration, training,
awareness generation, wall writings in selected villages depicting soil fertility
status and crop-specific best-bet management practices, farmer field school,
capacitating farmer facilitators and lead farmers, hiring of storage building
at cluster village for stocking of inputs and transportation to cluster village,
distribution of inputs at 50% subsidy, seed treatment and major crops selection.
These activities were carried out in all villages where project was implemented.
Bhoochetana, a mission mode program implemented across the 30 districts
of Karnataka, India increased crop yields by 23-66% as compared to farmers’
practice over the last four years primarily through the adoption of soil-testbased nutrient management recommendations along with quality seeds of
high-yielding cultivars, and soil and water conservation measures. The total area
covered by the program within four years was 3.73 million ha. The program has
proven that improved management systems are vital in building the resilience of
the farming systems in spite of normal or below normal rainfall in the state. The
economic returns for every dollar invested by the farmers ranged from 2.1 to
14.6 in 2011. In the years 2011 and 2012, the combined gross value of increased
agricultural production in the state was US$ 234 million, despite the fact that
2012 was a drought year with 26% deficit rains in the state.
This Research Report summarizes the lessons and experiences of scaling-up the
Bhoochetana in building resilience and livelihoods through integrated watershed
management for the benefit of millions of smallholder farmers dependent on
dryland or rainfed agriculture.
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Rainfed areas in tropical Asia and Africa are the hot spots of poverty,
malnutrition, mounting water scarcity and land degradation.
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Long-term experiments at ICRISAT-Patancheru since 1976 have demonstrated
that rainfed agriculture is not a one ton agriculture as generally perceived by the
farmers and policy makers. It can produce 5.4 t ha-1 y-1 with improved soil, water,
nutrient and crop management practices as against 1.1 t ha-1 y-1, with farmer’s
management.
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Globally, out of 1.55 billion ha arable land, 80% (1.25 billion ha) is rainfed with
varying proportions from 60% in Asia to 97% in sub-Saharan Africa. Currently,
under farmer’s management, crop yields are lower by two to five folds of the
achievable potential yield. However, with available improved technologies, crop
yields can be increased by two to four folds in these regions.

Research Report
No. 62

5

With the growing population, per capita availability of land and water is
decreasing substantially. By 2025, one-third of the population in Asia will face
physical scarcity of water, while those in Africa will face economic scarcity of
water. In the wake of growing population, increasing incomes in urban areas
with changing food habits, and achieving food and nutrient abundance is a
challenging task. Impacts of climate change are expected to aggravate existing
water scarcity and land degradation challenges, threatening livelihoods of
vulnerable communities in rainfed areas.
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New paradigm shifts from crop intensification to sustainable intensification will
boost food production while enhancing ecosystem functions. It also targets
inclusive growth of smallholder farmers by ensuring that arrangements would
benefit them through market linkages. This paradigm is science led through
participatory research for development (PR4D).
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Sustainable intensification is the most important pillar of the new paradigm. To
ensure minimum degradation of natural resources while enhancing productivity
and profitability, sustainable management and ecosystems services and various
resources used in crop production are essential.
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The Comprehensive Assessment of Watershed Programs undertaken by
an ICRISAT-led consortium showed that watershed programs are slowly
revolutionizing rainfed agriculture in India with a benefit cost (B:C) ratio of 2:1.
However, a large scope exists to enhance the impacts of watershed programs
by improving the performance of 68% of the projects that performed below
average. Steps to enhance impacts were identified and recommended.
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Drivers of success were identified during the comprehensive assessment to
ensure that tangible economic benefits were enjoyed by smallholder farmers.
Farmer demand-driven interventions promoted community participation and
building of trust in the society.
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For enhancing impact, besides technical innovations, institutional and policy
innovations are important to promote collective action and empowerment.
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Based on the learnings from the comprehensive assessment and a number of
case studies, ICRISAT in partnership with National Agricultural Research Systems
(NARS) developed and evaluated a holistic model for integrated watershed
management, ensuring that tangible economic benefits are enjoyed by
smallholder farmers and that community participation is enhanced.
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For reducing rural poverty, watersheds need to be transformed as business
models with public-private-people partnerships (PPPP). This would ensure that
agriculture generates marketable surplus production.
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To address the issues of water scarcity and productivity increase through
enhanced water-use efficiency, in-situ moisture conservation measures/
interventions are used as an entry point activity. Specific measures are
identified, evaluated and promoted for enhanced adoption by farmers.
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Green water, which is soil moisture, needs to be used effectively for biomass
production. For that, non-productive evaporation losses must be minimized through
measures such as plastic mulching, straw mulching, crop canopy cover, etc.
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Once in-situ rainwater conservation measures are implemented, excess
rainwater in the fields needs to be taken out safely and stored ex-situ in costeffective small rainwater harvesting structures, which should be constructed
throughout the topo-sequence in a watershed to ensure quality and water
availability to smallholders located at upstream locations.
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Although water is the main factor, risks in rainfed agriculture are also associated
with other factors such as soil health, pests and diseases, use of improved
cultivars and markets, which play an important role in crop production and
profitability.
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Good soil health is the most important factor for enhancing crop production
through efficient use of available water resources. Measures such as diversifying
cropping systems using legumes, producing in-situ organic matter by growing
nitrogen fixing plants like Glyricidia, Cassia semia etc., on farm bunds and soil
test-based balanced integrated nutrient management are crucial for enhancing
productivity.
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Analysis of hundreds of thousands of soil samples from farmers’ fields in
different states across India revealed widespread deficiencies of multiple
nutrients including micro and secondary nutrients in the country. The vast
potential for increasing crop production and sustainability of rainfed systems can
be harnessed through balanced nutrient management.
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To address the issues of low agricultural growth over the last six to seven
years in Karnataka state, the government organized a brainstorming session
and invited ICRISAT to suggest possible ways to improve agricultural sector
production based on the pilot productivity enhancement initiative of the SujalaICRISAT-World Bank aided watershed. ICRISAT proposed the program to unlock
the potential of rainfed agriculture, which constitutes 70% of arable land in
the state. This mission mode program, planned and technically supported by
ICRISAT, is implemented by the Department of Agriculture and referred to as
“Bhoochetana’’, which means rejuvenation of soil strengths.
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Bhoochetana is a holistic process-driven mission and demand-driven
program of participatory research for development to up-scale a number of
innovations to benefit millions of smallholder farmers in the rainfed region
of the state.

Research Report
No. 62

21

The Bhoochetana program is based on four important pillars namely:
partnerships through a consortium of knowledge developing and knowledge
transforming development institutions along with public private partnership;
convergence of national and state schemes in the Department of Agriculture
(DoA); convergence of actions of different actors through collective action;
and capacity building measures, which played an important role for increasing
productivity through enhanced efficiency, equitably while protecting the
environment and achieving economic growth.

22

Research Report
No. 62

Empowerment of different stakeholders, right from farmers to the policy
makers, played an important role in the success of the project. For
empowerment, master trainers from State Agricultural Universities and the DoA
were trained by ICRISAT’s team of scientists. The Master Trainers conducted
several training courses at the district, taluk (sub-district) and hobli (a cluster of
adjoining villages) levels.
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Farmers’ participation in stratified soil sampling for the whole state was
undertaken. Soil samples were analyzed and health maps were prepared using
GIS. Information about wide-spread deficiencies of micronutrients such as zinc
and boron, and secondary nutrients such as sulphur were disseminated using
different means such as soil health atlas, web-based soil maps, wall writings and
soil health cards for the farmers.
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A detailed planning strategy with the DoA was developed to cover the whole
state (30 districts) in a phased manner during four years. We started with an
area of 0.2 million ha in the first year covering six districts and 1,440 villages.
Gradually this was increased to 3.73 million ha during the fourth year covering
30 districts across the state, impacting 26,293 villages and 4.39 million
farmers. An important component of the program was the appointment of
farm facilitators, who are farmers from the same village and who serve as link
between farmers and the DoA. All the farmers registered to join the program
willingly and all the inputs were bundled together to ensure that they follow the
best practices – application of balanced nutrients, use of improved seeds, etc..
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Regular monitoring through the high powered state level coordination
committee and district level monitoring to resolve the bottlenecks during
implementation was an important component for Bhoochetana. Regular weekly
conferences with all the 30 districts resolved on-site problems as it led to quick
decisions at the state level coordination committee.

26
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Ten thousand farm facilitators and DoA staff ensured coverage of large areas
(3.73 million ha) in the fourth year. Five randomly selected farmers’ fields for
each of the selected crops in each taluk (sub-district) were used for crop cutting
experiments. From each selected farmer’s field, an area of 18 – 30 mt2 was
selected for undertaking crop cutting experiments. From plots where improved
management practices have been applied, crops were harvested and the fresh
weight of the samples was recorded in the field in front of representatives from
DoA, Department of Economics and Statistics, State Agricultural Universities,
ICRISAT and farmers. The datasheets were signed off in the fields by all the
members. Harvested samples were further dried and used for yield recording.
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The detailed assessment of the benefits with improved management practices
using crop cutting experiments as well as the recordings of areas under
improved management practices as Raitha Samparka Kendras (RSKs) during
registration enabled the calculation of the benefits of Bhoochetana in the state.
During the four years with improved management under Bhoochetana, farmers
gained a net income of US$ 230 million. For individual farmers, the cost: benefit
cost ratio using full cost of the nutrients without any subsidy ranged from 2.6 to
14.6. For the state, after taking into account all the investments including the
incentives provided, the benefit to cost (B:C) ratio roughly worked out to be 6:1.
28
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Improved management practices in Bhoochetana benefited farmers through
increased crop yields by 20 to 66% depending on crops, soil type and rainfall at
different locations. For individual farmers, at full cost for every dollar invested,
they earn an additional income of US$ 3 – 14 with a B:C ratio of 3 to 14:1.
During four years of additional benefits through increased crop production with
Bhoochetana interventions, the net economic benefits were estimated to be
US$ 230 million for the farmers and the government. Increased productivity and
production of agricultural crops in the state resulted in >5% agricultural growth
annually during the period.
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Bhoochetana was championed by higher level policy makers – right from the
Development Commissioner, Chief Secretary, Agricultural Minister up to the
Chief Minister of the State. Championing by the higher policy makers ensured
timely actions by the Department as well as effective implementation in the
state which helped to achieve the impact on a massive scale.
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Detailed meetings to devise work plans at the district level were conducted
annually at ICRISAT. District-wise planning at district and taluk (sub-district)
levels were undertaken by DoA in the state, wherein district and taluk areas to
be covered, target crops, input requirements as well as financial requirements
were discussed and planned every season. Such planning enabled mobilizing of
human resources as well as other necessary inputs.
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Empowerment of all the stakeholders played an important role. Besides training
courses for farm facilitators, field days, publications and innovative knowledge
dissemination methods were crucial for the success of Bhoochetana.
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An important driver of success for Bhoochetana was the creation of innovation
knowledge sharing system using empowered farmers as extension workers. Ten
thousand farm facilitators at the rate of one farm facilitator for every 500 ha
during the cropping season along with farmer leaders during the peak activities
of the season enabled the DoA to reach millions of farmers. Farm facilitators
had to undergo two weeks of training to obtain eligibility certificates.
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To extend the reach of the farm facilitators and also empower them with up-todate knowledge in partnership with Digital Green, we are using farmer to farmer
videos from pico projectors for building the capacity of the farmers. ICRISAT has
also embarked on “Krishi Gyan Sagar (KGS)” with the district officials as well as
on geo-referencing activities of the farm facilitators. All the information about
the management practices as well as soil health recommendations and farmer
schemes have been provided in the local language i.e., Kannada, on the tablets
for the convenience of farm facilitators.
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Regular monitoring and evaluation were important for covering large areas
effectively. The bottlenecks faced during the implementation were resolved
through remote monitoring systems.
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The Bhoochetana program not only benefited farmers with increased
productivity by 20 to 66 % but also enabled the State Government to achieve
over 5% agricultural growth rate during the last four years. This resulted in the
recognition of the State Government’s efforts at the national level. The state
received the Krishi Karman award for the highest productivity of cereals from
the Prime Minister of India. During 2011, the Government of Karnataka also
received the agricultural leadership award for the best performing state by the
Agriculture Today magazine.
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The success of Bhoochetana has been covered by print and broadcast
media. The communication strategies employed played an important role in
disseminating the results to millions of farmers.

Research Report
No. 62

37

National and international entities, as well as regional and national policy
makers have recognized the success of Bhoochetana, and are now scaling-up the
program in neighboring states such as Andhra Pradesh. The Government of the
Philippines has also started implementing a program similar to Bhoochetana in
four provinces of the country.
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Bhoochetana has gained reputation – it has not only benefited farmers but also
increased the net value of production by US$ 230 million in the last four years.

Research Report
No. 62

39

40

Research Report
No. 62

About ICRISAT

ICRISAT is a member
of the CGIAR Consortium

The International Crops Research
Institute for the Semi-Arid Tropics
(ICRISAT) is a non-profit, non-political
organization that conducts agricultural
research for development in Asia and
sub-Saharan Africa with a wide array
of partners throughout the world.
Covering 6.5 million square kilometers
of land in 55 countries, the semi-arid
tropics have over 2 billion people, of
whom 644 million are the poorest of
the poor. ICRISAT innovations help
the dryland poor move from poverty
to prosperity by harnessing markets
while managing risks – a strategy
called Inclusive Market-Oriented
Development (IMOD).
ICRISAT is headquartered in
Patancheru near Hyderabad, Andhra
Pradesh, India, with two regional hubs
and five country offices in sub-Saharan
Africa. It is a member of the CGIAR
Consortium. CGIAR is a global research
partnership for a food secure future.

ICRISAT-Patancheru (Headquarters)
Patancheru 502 324
Andhra Pradesh, India
Tel +91 40 30713071
Fax +91 40 30713074
icrisat@cgiar.org

ICRISAT- Kano
PMB 3491
Sabo Bakin Zuwo Road, Tarauni, Kano, Nigeria
Tel: +234 7034889836; +234 8054320384,
+234 8033556795
icrisat-kano@cgiar.org

ICRISAT-Liaison Office
CG Centers Block, NASC Complex,
Dev Prakash Shastri Marg, New Delhi 110 012, India
Tel +91 11 32472306 to 08
Fax +91 11 25841294

ICRISAT-Lilongwe
Chitedze Agricultural Research Station
PO Box 1096, Lilongwe, Malawi
Tel +265 1 707297, 071, 067, 057, Fax +265 1 707298

ICRISAT-Addis Ababa
C/o ILRI Campus, PO Box 5689
Addis Ababa, Ethiopia
Tel: +251-11 617 2541
Fax: +251-11 646 1252/646 4645

icrisat-malawi@cgiar.org
ICRISAT-Maputo
C/o IIAM, Av. das FPLM No 2698
Caixa Postal 1906, Maputo, Mozambique
Tel +258 21 461657, Fax +258 21 461581
icrisatmoz@panintra.com

ICRISAT-Bamako (Regional hub WCA)
BP 320, Bamako, Mali
Tel +223 20 709200, Fax +223 20 709201

icrisat-w-mali@cgiar.org

ICRISAT-Nairobi (Regional hub ESA)
PO Box 39063, Nairobi, Kenya
Tel +254 20 7224550, Fax +254 20 7224001
icrisat-nairobi@cgiar.org

ICRISAT-Bulawayo
Matopos Research Station
PO Box 776, Bulawayo, Zimbabwe
Tel +263 383 311 to 15, Fax +263 383 307
icrisatzw@cgiar.org

ICRISAT-Niamey
BP 12404, Niamey, Niger (Via Paris)
Tel +227 20722529, 20722725
Fax +227 20734329
icrisatsc@cgiar.org

About ICRISAT: www.icrisat.org

ICRISAT’s scientific information: http://EXPLOREit.icrisat.org
Nov 2013

40

Research Report
No. 62

