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Executive Summary

The Government of Karnataka has supported a mission-mode pr oj ecd c hoeBBhaona é t o
improve the livelihoods of small farm holders by increasing agricultural productivity

through science-led development. ICRISAT provided technical backstopping to the

Department of Agriculture for implementing Bhoochetana in 30 districts during 200912.

The specific objectives are as follows:

1. To identify and scale-up best-bet options (soil, crop and water management) including
improved cultivars to enhance productivity of the selected cropsby 20% in the selected
24 (later extended to 30) disticts;

2. To train DoA staff in stratified soil sampling at villages, analysis of macro - and
micronutrients, preparation of GIS -based soil maps; to guide DoA to establish high
quality soil analytical laboratory at Bengaluru to undertake stratified soil samplin g and
analyses and sharing results in nine districts; and

3. To build capacity of the stakeholders (farmers and consortium partners) in the
sustainable management of natural resources and enhancing productivity in dryland
areas.

During 2012, all the 30 districts covered an area of 3.72 million ha with 26,293 villages and
4.39 million farmers. Soil test-based nutrient management recommendations were provided
for rainfed as well as irrigated crops along with farmer participatory selection of improved
cultivar s, integrated nutrient management techniques using azolla, bio-fertilizers and
organic manure through vermicomposting, integrated pest management practices and
rainwater conservation measures. During the year, 46 districts level training courses, 271
taluk -level training courses and 8800village level training courses were conducted to benefit
5751 farmers at the district level, 14,647 farmers at taluk-level, and 464,696 at village level.
Under Bhoochetana, 9700 farm facilitators along with 45,000 lead farmers helped millions of
farmers with improved technologies. To strengthen the dissemination of improved
technologies with the support from Digital Green, farmer -to-farmer videos have been
piloted in two districts , namely Hassan and Dharwad. During the rainy season of 2012,
improved technologies enhancedyields of various crops in different districts by 22 -52%.

Economic assessment of increased gross value of production with improved technologies
during rainy season 2011 worked out to be Rs. 636 croresacrossthe 30 districts. In 2012,
gross value of increased/additional production with improved management practices
during rainy and Rabi season worked out to be Rs. 518 crores dahe state level.

Bhoochetana as a model for scalingup research for impact was presented as a case study at

the CGI AR Fund Counci l meeting held in Delhi w
| mpact 6. I n order to strengthen the delivery me.
a brain storming session was held at Hyderabad during the workshop on Action Platform

for shared values. The platform has a membership of 80 companies and is coordinated by

Enterprise Solutions to Poverty (ESP). It aims to organize PPPsso asto reach 20 million

farmers in India by 2020.

A number of succes stories from all the districts have been compiled and published.
Similarly, the results of soil samples collected from irrigated areas in districts of Karnataka
revealed that, compared to rainfed areas, percentage of critical deficiencyin f ar mer sd f i el
in available zinc, boron and sulphur was low (36 -51%). Similarly, phosphorus and nitrogen
deficiency based on organic carbon status showed a statdevel deficiency of available
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phosphorus i n 26 %, far mer soof farinelss 6a nféveenlidtsr.o gld
percentage of critical deficiency in zinc, boron and sulphur in different districts varied by

upto 100% suggesting that there is an urgent need for developing soil testbased, taluk -wise
recommendations. This must be done to enhance economic returns for the farmers through

increased nitrogen in the soil and improved water use efficiency with irrigated paddy,

sugarcane, maize, wheat and vegetable crops also.

In conclusion, Bhoochetana during 200912 has successfully demonstrated the power of the
science-led approach for unlocking the potential of rainfed as well as irrigated agriculture in
Karnataka by increasing yields of different crops by 22-52% with improved management
practices. This mission-mode project, Bhoochetana, has become ainique example of an up-
scaling model and has attracted the attention of policy makers and development investor s
not only in the other states of India but also globally. The international press, for example
The Guardian, BBC and Portfolio magazine has covered the sucess stories of Bhoochetana.
The neighboring state of Karnataka, namely Andhra Pradesh, as well asthe Government of
Philippines hasadopted Bhoochetana for increasing the productivity of agricultural crops.

Background

Rainfed areas across the world are notable for poverty, malnutrition and degradation of
natural resources. With a burgeoning population, the importance of dryland agriculture to
the Indian economy cannot be disputed. In India, out of 142 million ha of arable lands, 60%
(85.2 million ha) is rainfed. Karnataka has the second largest area under rainfed agriculture
after Rajasthan in the country. Crop yields in dryland areas are quite low (1 -1.5 t ha?); lower
by two to five folds of the yield as per researchermanaged plots. The comprehensive
assessment of water for food and water for life revealed that the &usiness as usuad
approach in global agriculture w ill not be able to meet the goal of food security and poverty
reduction (Molden 2007). It cautions that if the situation continues, it might lead to crises in
many parts of the world. This particularly doubts the ability of irrigated agriculture to
support the expanding food requirements of a global population, particularly those in the
developing world . Food production can be increased substantially in rainfed areas through
enhanced water use efficiency measures by adoptingthe watershed management approach.
Current rainwater use efficiency in dry land agriculture varies between 35-45% andthe vast
potential of rainfed agriculture could be unlo cked by using available scientific technologies
including improved cultivars. The immense opportunities existing in dryland areas can be
harnessed for improving rural livelihoods.

An innovative partnership between the Government of Karnataka and ICRISAT h as been
built on a strong foundation laid during the Sujala -ICRISAT Initiative in 2005, for enhancing
the impact by translating strategic research into research for development and impact. It is a
holistic and an end-to-end approach for scaling-up development. It is refined and scaled-up
by the watershed consortium team by adopting a research for development and Inclusive
Market Oriented Development (IMOD) approach. During 2005 through the Sujala -ICRISAT
initiative, the consortium demonstrated the power of scienceled development to benefit a
large number of small farmers through productivity enhancement, increasing profitability
and sustainability in the micro -watersheds. The yields of crops increased by 3358 percent
through the implementation of soil -test based balanced nutrient management, use of
improved cultivars, seed treatment, soil and water conservation measures and the use of
improved machinery, which translated strategic knowledge into farmer -friendly
information resulting in large -scale adoption in the target districts (ICRISAT 2009). Based on
this experience during 2009, the DoA, Government of Karnataka requested ICRISAT to
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provide technical support through a mission -mode approach, which was christened
Bhoochetanafor increasing productivity of crops in rainfed areas and for unlocking the
potential of rainfed systems in the state. By adopting a holistic mission approach and
through convergence of various schemes, capacity building of stakeholders, and collective
action the potential of rainfed ag riculture was unlocked in Karnataka.

Goal of the Mission-Mode Project

The goal of Bhoochetana is to make a difference in the lives of farmers inall 30 districts of
Karnataka (Figure 1) through increasing average productivity of selected crops by 20% in
four years.

Objectives

The overall goal of this mission project is to increase average productivity of selected crops
in the 30 districts by 20% in four years. The specific objectives are as follows:

1. To identify and scale-up best-bet options (soil, crop and water management)
including improved cultivars to enhance productivity of the selected cropsby 20% in
the selected 24 (later extended to 30) districts;

2. To train DoA staff in stratified soil sampling at villages, analysis of macro - and
micronutrients, p reparation of GIS-based soil maps; and to guide DoA to establish a
high quality soil analytical laboratory at Bengaluru which can undertake stratified
soil sampling and analyses and share results in nine districts; and

3. To build capacity of the stakeholders (farmers and consortium partners) in the
sustainable management of natural resources and enhane productivity in dryland
areas.

Consortium Partners

The consortium is comprised of the Karnataka State Department of Agriculture, with its
Commissioner and Director as the nodal officers for implementing the project ; and other
partners include:

1 Watershed Development Department with its Commissioner as focal p erson to co-

ordinate activities;

1 Four Universities of Agricultural Sciences (Bengaluru, Raichur, Dharwa d and
Shimoga) in the state of Karnataka with their Vice -Chancellors as SCC members
being support ed with technical help from university scientists ;

Community -based Organizations (CBOSs)

Watershed Committees, user groups and watershed associations

1 International Crops Research Institute for the SemiArid Tropics (ICRISAT), for
facilitation of improved technologies to all stakeholders along with participating
farmers.

=a =

The Bhoochetanapr oj ect s annual Review and Pl anning
the team. Following th e annual Review and Planning meeting, state level, district level and

taluk level meetings were conducted to build the team at all levels, internalize the project
strategy, plan activities for the next season and share experiences among €éam members.
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Figure 1.All 30 Districts included for productivity enhancement under the Bhoochetana
program.

Project Planning and Monitoring Mechanism

The nodal officers took the responsibility to bring together all consortium partners for their

inputs, constituted coordination committees at different levels and related activities for

successful implementation of the mission project. The project has been implemented in a
mission mode and coordination at different levels starting with a cluster of villages in each
taluk, linking -up with taluk-level coordination committees (TCCs) and TCCs linking -up
with district level coordination committees (DCCs) , and eventually with the state level co
ordination committee (SCC). Roles and responsibilities of each consortium partner have



been defined clearly as given in the project document for implementation. The details of
planning and monitoring the implementation process at different levels for Bhoochetana are
presented in Figure 2 below. The proposed plans of action and responsibilities of different
partners were clearly outlined in the project document as a guide for follow ing timelines.

Planning and Monitoring
Mechanism

State Coordination Committee (SCC)

ACS5-DC -APC
Principal Secretary (Agl Commissianer (Ag), Commissioner (WIH.
Direcror(Ag), Vo s-UA S [Bengawu, Raichur, Shimogs and Dharwad)
Economic AdvisorCM, PCICRISAT
|

— District Coordination Committee (DCC) T

WDDO, UAS Rep., ICRISAT rep.,

Taluk Coordination Committee (TCC) =
¥

AOQ,AD (WDD), UAS rep., ICRIZAT rep.,

¥
Village 1 Village “n"
Cluster AAD (1), WDD rep., (1) Lead Farmers (3) | Cluster “n®
B-10villages

Figure 2.Planning and monitoring mechanism for implementing Bhoochetana mission-mode
project by DoA, Karnataka, facili tated by ICRISAT .

The project was initially approved for 20 districts covering 4 million ha; later the cabinet
committee expanded the reach additionally to four more districts making it to 24 districts,
and later on extended it to the remaining six distri cts. Overall Bhoochetana encompassd all
30 districts of Karnataka by the third year of project implementation. During the fourth year
irrigated crops viz., paddy and sugarcane were also included.

Project Strategy

Far mers®& Partici pat anggroparpdpativitya:ch f or enhanc

1 The most important strategy for this initiative is to adopt the mission mode through
convergence of different schemes of the Department of Agriculture, line departments of
the Government of Karnataka along with academic institutions like University of
Agricultural Sciences-Bengaluru, Dharwad and Raichur, along with the international
institut e working worldwide in the area of dryland agriculture (ICRISAT);

T The Government of Karnataka has constituted a Statellevel Coordination Committe e
(SCC) for the Bhoochetana program headed by the Additional Chief Secretary &
Development Commissioner to review the performance of the program at regular
intervals.

The salient points of the mission-mode approach are as follows:
A The Mission will adopt the principle of 4 Cs & Consortium, Convergence, Capacity-
building and Collective action. The consortium will be made up of development



agencies such as line departments of the state government and Field Facilitators (FFS)
along with academic and research institutions who are generators of new technologies
for improving the livelihoods of the rural poor in dryland area s;

By adopting the principle of 4 Cs we will address the Mission goal through 4 Es &
Efficiency, Economic gain, Equity and Environment pr otection, which are the important
pillars of sustainable and inclusive development in the country;

The approach of the Mission will be to ensure all backward linkages to meet the 4 Es
through 4 Cs by ensuring timely supply, availability and access to necessary vital inputs
such as knowledge-based soil nutrient management options, acquiring micro nutrients,
availability of good quality seed and other best practices necessary including financial
incentive, to undertake best-bet options for incre asing agricultural productivity;

The purpose is to undertake improved best-bet management practices ona large scale
and share knowledge through the peer group. The body of knowledge held by the lead
farmers in the districts where work has already been done in the last four years under
the SujalalCRISAT initiative with the trained NGOs , is an added strength for
undertaking such a Mission in a short time.

The scientific approach of mapping soil nutrient deficiencies in the remaining 1 5 districts
enabled scaling up the soil analysis-based integrated nutrient management practices for
sustainable growth in the dryland areas of Karnataka. The DoA is being empowered to
adopt a soil test-based approach for developing site specific fertilizer recommendations.
This approach not only increases the productivity of the land but also reduce s the cost of
cultivation by advising the farmers not to apply th osefertilizers, which are not required
by their soils.

Along with improv ed nutrient management the other best-bet practices such as
rainwater management, pest management options and organic matter building practices
will support the long term sustainability and enhance productivity of this approach.

The most critical constraint in dryland areas is the establishment of a good crop stand
and availability of good quality seeds of high yielding, improved cultivars. The Mission

is guiding the establishment of village seed banks for self-pollinated crops, such as
groundnut and chickpea as well as cross pollinated crops such as sorghum, pigeonpea
etc., by training the farmers and establishing seed villages and village seed banks to
ensure timely supply of seeds at reasonable prices for the farmers.

Time lines are defined clearly for coverin g productivity enhancements in 30 districts, soil
sampling and nutrient analysis mapping and capacity building of stakeholders during
the project period as shown in Table 1 (timelines).

Table 1. Timeline for execution of acti vities in Bhoochetana districts

Activity Year % activity coverage in districts
1-6 7-15 16-30

Productivity 2009 25 ﬁ
enhancement 2010 50 33

2011 75 66 50

2012 100 100 100
Nutrient status 2009 100
mapping 2010

2011

2012
Capacity-building 2009

2010

2011




Women are the importan t stakeholders for various activities such as developing village seed
banks and vermicomposting, and they are deeply involved in this Mission to ensure
sustainability.

A In addition to the strength of convergence through consortium, the Mission has planning
and monitoring mechanism at cluster, taluk, district and state levels. TheSC includes the
decision makers from the different consortium partners including line departments in
order to take necessaryand timely action through suitable government orders to all the
concerned Mission staff.

A The Mission has a simple principle of accountability and delegation of authority at
different levels without diluting individual accountability =~ while meeting Mission goals
collectively.

The Mission adopts, in addition t o the above, a rewarding mechanism for the best
performers i.e., the farmers at cluster, taluk, district and state level with appropriate
personal recognition. Similarly, the Mission staff s who exhibit outstanding performance are
also recognized by the stae government.

Appropriate Rainfed Agricultural Technologies

Farmers evaluated some of the improved watershed technologies during 2005-2008 crop
seasons in ICRISAT facilitated scienceled Sujala-lCRISAT project which covered an area of
3500 hectares in 4@nicro-watersheds of six districts of Karnataka. Some of the technological
options were found to be appropriate for enhancing productivity and income to farmers and
rural poor. The technologies listed below have been popularized and recommended during
the crop season 20020 2012in Bhoochetana project districts.

In-situ Soil and Water Conservation Techniques

1. Conservation furrow system
Contour furrows are simple and efficient for conserving moisture. These are laid with
the help of country ploughs on a gradient of 0.2 to 0.4% at the time of sowing.

2. Cultivation across slope
Cultivation across the slope, or contour cultivation , is the most common practice for
conserving soil moisture. In this method, all field activities including ploughing,
planting , and intercultivation are done across the slope.

3. Broad bed and furrow (BBF)

For in-situ soil and water conservation, broad-bed (1 m) and furrow (0.5 m) system (BBF)
has been found to be satisfactory on deep black soils.The BBF system is laid out on a
slope range of 0.490.8% with an optimum of 0.6% slope. The BBF system (Figure 3)
facilitates draining of excess rainwater as runoff and furrows act as traffic zones for
plough bullocks. On Alfisols, raised beds are well-suited for groundnut cultivation as
beds facilitate good aeration, store more moisture for the roots resulting in good crop
growth. Deep tillage, shallow cultivation and application of organic residues are some of
the other promising in-situ moisture conservation practices.

4. Tropicultor
The ICRISAT-designed multipurpose wheeled tool carrier s known as @ropicultor s ,thad
been supplied to farmers during Sujala -ICRISAT watersheds initiative . So they were



familiar to the farmers in Chitradurga, Kolar and other districts. Tropicultor usage saves
not only hours of work in land preparation but it is also good for properly turning the
soil as desired (Figure 3). Its use during sowing is effective as it has a metered
mechanism for uniform application of fertilizer and for sowing of seed at uniform depth
and uniform distance.

During sowing operation, labor saving is critical as sowing opportunity in rainfed areas
occur intensely for a short period and this equipment is quite useful to complete sowing
of large holding sin a short period, as it has a hitching arra ngement to hook it to a tractor
for speedier operations (Figure 3).

Figure 3. Applying fertilizer and seed at a time with tractor mounted with a Tropicultor
in Kottur watershed, Dharwad

Integrated Nutrient Management Techniques

1. Balanced nutrient application
Balanced use of plant nutrients involves correcting nutrient deficiency, restoring soil
fertility of degraded lands (due to over exploitation ), increases nutrient and water use
efficiency, enhances crop gnd empobwes @apdandf ar mer ¢
environmental quality. Hence we used soil analyses results and seasonal rainfallas the
basis to recommend fertilizer doses. Availability of organic manures, crop residues, and
biofertilizers, was also considered in order to provide t aluk-wise recommendations for
different crops in all districts.

2. Biofertilizers
Biofertilizers are very important, low -cost, eccfriendly organic agro -inputs,
supplementary to chemical fertilizers . Rhizobium, Azospirillum Azotobacter add nitrogen
to the soil, and phosphate-solubilizing bacteria make citrate soluble phosphorous
available to crops and also secretes certain growth promoting substances. Biofertilizers
are considered a harmless and ecofriendly low cost agro -input, supplementary to
chemical fertilizers. It improves soil structure (porosity) and water -holding capacity. It



also increases soil fertility, fertilizer use efficiency (FUE) and ultimately helps by
increasing yield by 15-20%.

Due to a higher concentration of calcium in alkaline soils, large quantities of applied
phosphatic fertilizers get fixed as citrate soluble tri -calcium phosphate and become
unavailable to the crops. Phosphate solubilizing bacteria (PSB) are useful for all crops
i.e., cereals, cash crops, leguminous crops and vegetalds by secreting certain organic
acids to make citrate soluble tri-calcium phosphate available to the crop in alkaline soils.
The effective strains of PSB used increase the level of available s in the soil. About 10
to 15% increase of crop yield can beachieved with the use of this culture.

Seed Treatment with 250 g 10 kgt of seed is advised However, as suggested,PSB and
Trichoderma viridewvere applied to soil in Bhoochetana project as seed treatmentalong
with Rhizobiumand fungicides for groundnut and soybean.

3. Biocontrol agents
Trichoderma viride is a fungus used for seed and soil treatment for suppression of
various diseases caused by fungal pathogens through seed and soil. The procedure to
treat seed is to mix Tricoderma viridewith cooled rice gruel or Jaggery solution and
thoroughly mix this solution with seeds required for an acre to have a uniform coating
over the seeds. Dry these seeds for 30 minutes in shade and sow the treated seeds within
24 hours.

Integrated Pest Management

Farmers acmwss all districts were trained on adopting cultural (Figure 4) and biological
methods of pest control, insect monitoring using pheromone traps, chemical control of
insects on crossing threshold levels and growing tolerant cultivars.

Figure 5. Soaked chickpea seed infected with
Helicoverpa larvae from the plants NP virus as feed to Heliothis larvae.

Training modules on controlling the damage caused by major insect pests such as
Helicoverpa sp$n pigeonpea and an epidemic-causing red hairy caterpillar in groundnut;

and several approaches including spraying of Nuclear Polyhedrosis Virus (NPV) early stage
larvae and its preparation in house (Figure 5) wer e al so included for
groups. Cost-effective ecofriendly biological control methods like shaking pigeonpea plants

at flowering and pod formation was suggested, if Heliothissps. infestation is severe in these
stages. Field advisories were organized during crop season with the assistarce of UAS,
Bengaluru and Dharwad staff coordinating with DoA officials in the districts.



Income-generating Rural Livelihoods

1. Custom hiring centers for agricultural machinery
Tropicultors , either animal drawn or tractor drawn ; and animal drawn Penugonda f erti-
cum-seed drill (Figure 6) were placed in the control of each ADA to provide it to needy
farmers on hire basis This approach helped farmers who cannot afford to buy them in
the season, but use them based on their operational efficiency and to reduce @pendence
on labor for timely operations , such assowing-cum-fertilizer application.

Figure 6. Tropicultor and Penugonda kurgi available for farmers at custom-hiring centers.

2. Glyricidia planting on field bunds

9 Farmers were encouraged to plant 3-4 month-old plants acquired from nursery or
cutting s taken of tender branches of Glyricidia, at a spacing of 50 cm apart on field
bunds.

1 TheGilyricidia plant produce s green leaves and succulent green branches abundantly
(Figure 7) which are rich in Nitr ogen.

1 Green leaf and loppings can be harvested leaving one-year-old 1 m tall plants in
place, and apply that to the topsoil for enriching organic carbon and nutrients in the
soil.

9 Glyricidia on bunds can be harvested thrice in a year and applied before saving of
rainy season crop, Rabiseason crop and summer season crop.

Figure 7. Glyricidia planting on field bunds as green manure and for reducing soil erosion
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3. Vermicomposting

A method known as vermicomposting that converts farm residues and organic waste in
villages with the help of earthworms into valuable manure was introduced to farmers
and rural women as a technology through the Sujala-lCRISAT project. Several compost
pits were constructed in the watershed villages during the projec t period. Technology
components mainly include selection and use of non-burrowing type of earthworms
(Eisenia sp Eudrilus sp), and the use of materials like weeds, crop residues and
sericulture residues, animal and poultry manure , and rock phosphate.

During trainings, farmers and field facilitators were briefed about the benefits of
vermicomposting for enriching soil organic carbon and raising productivity, good
storage quality of produce without toxic residues, and thereby fetching a higher price for
organic produce in the markets. Training on scientific methods of vermicompost
preparation were provided to rural women SHG members (Figure 8), and field
facilitators during training programs under Bhoochetana project as a rural livelihood
option.

Figure 8. Adoption of vermicompost preparation methods by rural women in
Bhoochetana project.

4. Azolla Fern
Farmers grow azolla fern in small ponds to use as soil fertilizer as well as to enrich the
feed for their livestock. Given the current drought in the stat e that has affected their
livestock and deprived them of extra income for the family , farmers are enthusiastic to
adopt this method as this has improved milk yield as well as fat content in the milk
(Figure 9).

11



Figure 9. Farmers growing duckweed (azolla fern) in ponds as natural fertilizer and animal
feed

J)DUPHUVY 3UHIHUUHG 9DULHWLHYV

High -yielding short -duration varieties of major rainfed crops were evaluated by a large
number of farmers in six districts through Sujala -ICRISAT project during crop seasons from
2005 to 2008. Farmers preferred some of thessuitable crop varieties based onits economic
yield, satisfactory quality of grain or pod and fodder.

1. Ragi (finger millet)
Ragi is a staple food crop and is widely grown in Kolar, Chickballapur, Tu mkur and
Chitradurga districts. Based on some preferred traits, improved varieties of ragi released
for Karnataka 6 GPU 28, HR 911, L 5 and MR 18 were evaluated by farmers during 2005-
2008 crop seasons under SujalICRISAT initiative. In these evaluations farmers
preferred L 5 and MR 1 varieties based on yields and these were subsequently
recommended to farmers in Bhoochetana project.

2. Groundnut
Short-duration cultivars of groundnut 06 ICGV 91114, Kadiri 1375, Kadiri 6 and GPBD 49
were evaluated by a large number of farmers in their fields for three seasons in these six
districts under Sujala-ICRISAT initiative during 2005 -2008 crops seasons. Farmers
expressed interest to adopt ICGV 91114 in Kolar, Chickballapur, Tumkur and
Chitradurga while farmers in Have ri and Dharwad expressed interest to adopt GPBD 4
for their cropping season

3. Soybean
Soybean cultivars JS 335 and JS 9305 were evaluated lgylarge number of farmers in
Dharwad and Haveri during 2005 -2008 crop seasons undethe SujalalCRISAT initiative.
JS 9305 showed good growth and was found to give higher yields despite drought. The
variety has been introduced in Haveri and Dharwad as preferred by farmers in these
districts.
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