Overview
Ballari district of Karnataka, India, is a hotspot of water scarcity, land
degradation and poverty. Most youngsters are employed in mining and
related industrial activities and agriculture is taken up by older men and
women folk. There is severe shortage of labor, falling returns due to low crop
yields and price constraints have impacted agriculture negatively, resulting
in food insecurity and poor nutrition of humans and cattle in the region.
From the year 2013-2014, ICRISAT is implementing a collaborative project
with JSW Foundation on “Improving rural livelihoods through Integrated
Watershed Management in Ballari district in Karnataka, India” by adopting the
consortium approach in partnership with Department of Agriculture and
Watershed Development Department, Government of Karnataka and the
NGO Partner Basavajyothi Jalanayana Committee along with JSW CSR team.
The main objective of the project is to establish a “Model Site of Learning” in
low-rainfall rainfall zone (<700 mm) as a demonstration site and to enhance
the water availability and its use efficiency for increasing crop production and
diversify the livelihood systems in the target villages The villages of Dodda
Anthapura, Chikka Anthapura, Kodalu and Joga in Sandur taluk have been
selected for this purpose. The total families in these four villages are 2,223 of
which 1,930 families are engaged in agriculture and 293 families are landless.
The JSW-ICRISAT project has also undertaken watershed interventions in four
villages near JSW Steel plant covering 8,000 ha.

Ballari District Profile
Ballari is located in the
eastern part of Karnataka
state and lies between 15°
30’ and 15°50’ north
latitude and 75°40’ and
77°11’ east longitude. The
geographical area of the
district is 8447 km². The
topography of the district
is hilly and undulated in
the central part with
plains on the east and
west (Figure 1).

Figure 1. Sandur taluk in Ballari district, Karnataka

Objectives
The specific objectives of the project are:


To establish a Model Site of Learning in low rainfall zone (<700 mm rainfall per
annum) in Karnataka for demonstrating the potential of rainfed areas by
adopting integrated water resource management approach.



To enhance water availability and its (green and blue water) use efficiency for
diversifying the livelihood systems in the target villages by adopting integrated
water resource management approach.



To build capacity of the farmers in the region for improving rural livelihoods
through knowledge sharing and dissemination strategy.

Activities Undertaken

Activities Undertaken


Entry point activities



Soil health analysis



Soil and water conservation measures



Productivity enhancement



Monitoring and evaluation



Avenue plantation



Income generating activities



Livestock development



Capacity building and dissemination

The importance of watershed management
Watershed management helps arrests soil erosion, improves soil moisture,
harvests rainwater, reduces floods, recharges ground water, reclaims eroded
lands, and revives greenery. It also helps restore rainfall and revives healthy
climate and environment. Also, farm produce increase, per capita income
increases and overall economy increases along with increased income for the
rural livelihoods.
Check dam at Chikka Anthapura village

Soil and Water Conservation
During the years, building various soil and water conservation structures
viz. farm ponds, check dams and field bunding in addition to silt removal from
check dams was undertaken (Table 1). As many as 23 farm ponds have been
constructed which has created the effective storage capacity to harvest about
10,500 m3 of rainwater which can be used for groundwater recharging and
supplementary irrigation. Also,
Bore-well recharge pit filled with rain water at Kodalu
17 check dams have been
constructed with about 9120
m3 net storage capacity. About
36276 m length field bunding
has been done in farmers fields
to conserve rainwater as well
as to reduce soil erosion. The
desilting of old check dams
were done to increase storage
capacity (500 m3) of the
structures. Also, runoff water
was diverted into dry open
wells to rejuvenate them as
well as to increase rainwater
use efficiency. The nala bund
alone has a net storage
Soil and water conservation structures
capacity of 2,880 m3.

Table 1. Soil and water conservation structures
Soil and water conservation
structures

Total

No. of beneficiary
farmers

Gully plugs

96

46

Farm Pond (FP)

23

44

Mini Percolation Tank (MPT)

3

4

Bore well Recharge Pit

19

19

Nala bund (NB)

1

10

Check Wall

2

2

Check Dam (CD)

17

91

Waste water treatment tank

1

5

3627 meter

238

1494 cubic meter

22

6

6

Field Bunding
Silt removed from old check dams
Open well recharging

Total water impounded
Soil and water conservation and water harvesting
structures constructed in the watersheds have created net
storage capacity of about 25,000 m3 and the gross water
conserved is about 45,000 m3 due to refilling in the rainy
season.

Entry point activity
Stratified soil sampling was carried out to collect soil samples across four
villages along with geo-referencing using GPS as an entry point activity.

Soil analysis and the use of micronutrients
Around 1000 samples were collected and analyzed in soil testing lab, ICRISAT.
Majority of samples reveal significant zinc deficiency in the villages. Based on soil
results fertilizer recommendations were developed for different crops.
Table 2. Village wise soil chemical analysis
village

% of farmers’ field deficiencies
OC

AvP

Chikka Anthapura

0

20

Dodda Anthapura

27

Joga

Kodalu

AvK

AvS

Av Zn

Av B

0

0

90

0

13

0

10

77

10

5

15

0

5

80

15

18

4

0

21

75

7

Soil test-based balanced fertilizer trials were
conducted in 61 farmer fields in four villages in the
year 2015-16 to show them the advantage of
application of Sulphur (S), Zinc (Zn) and Boron (B)
nutrients in addition to the application of Nitrogen,
Phosphorus and Potassium (NPK) fertilizers.

The farmers applied 200 kg gypsum, 12.5 kg zinc sulphate and 2.5 kg borax per
hectare in improved practice compared with farmers practice. Results from
farmers field trials indicated increased crop yields with improved agronomic
practices. The table indicates grain yield increase of groundnut by 19% and maize
yield by 27% as compared to farmers practice.
Table 3 . Average grain yields of major crops under farmers practice (NPK only)
and improved practice (NPK+Zn+S+B) during rainy season 2015

FP

IP

Kodalu

1305

1510

15.7

Dodda Anthapura

1250

1566

25

1277

1530

19

1775
1850
1812

2331
2275
2303

31
23
27

Village

Groundnut
Groundnut
Mean
Maize
Maize
Mean

Yield (kg/ha)

% increase in
yield

Crop

Chikka Anthapura
Kodalu

Micronutrient trials conducted on farmer’s field at JSW-ICRISAT watershed villages

Results in the year 2013-14 from farmers field trials indicate that crop yield can be
increased with improved agronomic practices. Increased grain yield of 8-33% and
increased biomass yield of 14-30% for all the crops with the application of
micronutrients (NPK+Zn+S+B) was observed (Table 3).
Table 4. Grain yield and total biomass yield of major crops under farmers practice
(NPK only) and improved practice (NPK+Zn+S+B)
Crop

Grain Yield (kg/ha)

Total Biomass Yield
(kg/ha)

% Increase
in Grain
Yield

% Increase in
total biomass
yield

FP

IP

FP

IP

Pearl Millet

1120

1220

2490

2920

8

14

Sorghum

2920

3580

1980

2820

18

30

Maize

4230

4730

3810

4520

10

16

Groundnut

1980

2260

1660

2010

13

18

Sunflower

1150

1460

1120

1350

22

17

Grain yield and total biomass
yield of major crops under
farmers practice (NPK only)
and
improved
practice
(NPK+Zn+S+B)

Phosphorous (P) Trials
During the meetings with farmers, ICRISAT scientists realized that there is
injudicious use of P fertilizer (DAP). Further soil tests revealed that sufficient
amount of phosphorous in the soils. Based on this P fertilizer trials were designed
(with P and without P application) for different crops to investigate the effect on
crop performance. The table below reveals that similar grain yield and biomass
yield were reported under both treatments.
Table 5. Grain and biomass yield of different crops with and without P application.

Crop

Pearl millet

Grain Yield (kg/ha)
Without
With P
P
3120
3240

Biomass Yield (kg/ha)
With P

Without P

3000

3240

Sunflower

2880

3120

3360

3360

Sorghum

3120

3120

3360

2880

Maize

3120

3312

3216

2976

Micronutrient
application

Micronutrient trials on cotton
crop at Dodda Anthapura village

Improved cultivars and productivity enhancement
Participatory varietal evaluation trials were
conducted and improved variety of seeds of sorghum,
green gram, pearl millet, pigeonpea, groundnut and
castor were introduced.
Improved crop varieties in groundnut








Pearl millet (ICTP 8203)
Pigeonpea (ICPL 87119)
Groundnut (ICGV 91114)
Foxtail millet (HMT100-1)
Maize (Hytech seed)

In three years, ICRISAT’s pearl millet variety ICTP 8203 showed 12% grain yield
increase over farmers variety. ICRISAT pigeonpea variety ICPL 87119 recorded an
average 21 % enhanced grain yield, over local varieties. ICRISAT groundnut variety
ICGV 91114 had enhanced grain yield of 20-25 % over local variety. In case of
maize and foxtail millet the grain yield had increased by 25% and 13% when
compared to local varieties.

Improved crop varieties in pearl millet, pigeonpea, foxtail millet and maize at JSW watershed villages

Wastewater treatment and silt removal
The construction of one wastewater treatment unit for agricultural
purposes through the filtration of municipal wastewater generated in Dodda
Anthapura village was utilized by 5 farmers to grow cotton and helps irrigate their
land.
The silt removed from old check
dams accounted to 1494 m3 and
has benefited 22 farmers.

Wastewater
treatment unit
Dodda Anthapura

Afforestation and horticultural activities
In order to increase the greenery as well as to prevent the ‘dust problem’ due to
mining activities, avenue planation has been taken up. Various tree species
including horticulture plants (18,500) were planted in the project villages. Also,
4125 teak plants were planted in 12 farmer fields. Also, bund planting of glyricidia
(19300) was planted and has benefited more than 200 farmers. Also, roadside
planting of neem, silver oak and teak (1950) has ensured that 52 farmers have
been benefited.
Avenue plantation activities at
JSW watershed villages

As many as 7000 pongamia plants on hill and common areas
and 4000 plants of a mix of glyricidia and pongamia around
watershed structures have been planted.

Animal health camps
To ensure animal health, a total of 6 animal health camps were conducted and
1200 livestock were benefited. The activities included artificial insemination in 13
cows through cross breeding program, vaccination for foot and mouth and
deworming.

Conducting animal health camps
& cultivation of azolla for cattle feed

Automatic weather station

An automatic weather station has been
established to collect climatic data on
rainfall, air and soil temperature, solar
radiation and wind velocity and direction.
Additional rainfall data will also be collected
from different parts of the watershed
through four rain gauges installed across the
watershed. The importance of rainfall
measurement at watersheds is to help
quantify the amount of moisture available in
different phenophases of crop growth and
to relate with the crop water requirements.
Therefore, rainfall monitoring is also
necessary to assess runoff, soil loss and
groundwater recharge. Most importantly it
helps the community to understand about
crop water usage and for irrigation
scheduling.

Automatic weather station
at Chikka Anthapura

Hydrological monitoring

Accurate determination of runoff volume, peak runoff rate, soil loss and other
related information from small and medium watersheds invariably requires the
continuous recording by using automatic runoff recorder and automatic microprocessor based sediment samplers, which monitor the temporal changes in
the suspended sediment concentration during the runoff event. A hydrological
gauging station consisting of automatic runoff recorder and microprocessorbased sediment sampler along with an appropriate masonry hydraulic
measuring structure (viz. broad-crested rectangular weir or notch) was installed
to monitor runoff, peak runoff rate and soil loss from watershed. The runoff
during the year 2015 from the Dodda Anthapura village was about 4.90 mm.

Hydrological gauge station
at JSW village

Income generating activities
Vermicomposting
Vermicomposting activities in 61 farmer fields have
ensured that the requirement of chemical fertilizers has
reduced by 25%-30% and has helped farmers save
money and also ensure soil fertility. Also training in
compost culture making has benefitted 14 farmers.

Vermicompost pit
at Joga village

Vermibeds in Kodalu village

Integrating gender






On International Women’s Day, ICRISAT Development Center launched its
Nutri-kitchen Gardening program. About 115 women received seed kits and
learnt how to grow fruits and vegetables to meet nutrition needs.
More than 350 farmers have been benefitted in the last 3 years due to this
program and 500 seed kits have been distributed in total during the last 3
years. Distribution of cheques to 95 Self Help Group (SHG) beneficiaries
through revolving fund has helped the groups to successfully start small
micro enterprises such as tailoring, petty shops and rearing of livestock.
On an average from nursery, the SHG has earned ₹ 22000 per year, while
from vermicomposting each member receives ₹ 1000 per month, and from
petty shops, ₹ 500-600 per month.

Women SHG meeting, Chikka Anthapura

Horticulture plants provided to women farmers to improve
their home nutrition and additional income,
Dodda Anthapura village

Capacity building and training programs
Various capacity building programs were conducted for farmers and women
Self Help Groups (SHGs) to train and build their capacity for sustainable
management and effective utilization of resources for enhancing crop
productivities and improving livelihoods.
Exposure visits

Exposure visits to ICRISAT, agricultural and horticultural research institutes,
interaction with farmers practising organic methods of cultivation and visit to
candle making factory. More than 450 farmers have benefitted with these visits.
Exposure visits and training programs

Field days and farmers training
Watershed committee training programs, wall writings, farmers day and field days
were conducted for farmers and women Self-Help Groups and 3,500 farmers
benefitted.

Capacity building and training programs

Communication
In partnership with Digital Green, an NGO, farmer-to-farmer videos were shown
by farmer facilitators using battery-operated pico projectors.

Overall impact

Success Stories
Checkdam and farm pond help replenish groundwater and
increase famer’s income
Thimappa from Chikantapur village is a farmer who has 2.8 ha of land and
was struggling to make ends meet before the watershed project. He would work
in the nearby factory as a laborer and earned an income of ` 6000 per month.
After the initiation of the JSW-ICRISAT watershed project, he was directed by the
local NGO and ICRISAT staff to dig a farm pond in his field. Also, a check dam was
built nearby. These 2 interventions helped recharge the groundwater level in his
field and also ensured that he could dig 2 new bore wells.

Farmer displays pigeonpea crop

The checkdam near the farmer’s field has
helped recharge dry bore wells in the area

He now grows chili in 1.20 ha and earns a net income of ` 1,50,000 from chili
alone. From another 1.20 ha land he harvests 3 tons of maize and makes a net
income of ` 20,000.
He has also traditionally been growing cotton in 0.60 ha and harvests 800 kg
per season. He grows pigeonpea in 1.60 ha and harvests about 1 ton. From
both these crops, he makes a net income of ` 60000. With the increased water
availability, he has also made 0.40 ha of land usable and is growing vegetables.

Vegetable cultivation
in the farmer’s field
Despite severe drought, the borewell in
Thimappa’s land is functional

Micronutrients and improved cultivars prove a boon for farmer
from JSW watershed
K Basappa from Dodantapura village in Ballari district has 10 ha of land and
has been instrumental in promoting micronutrients ever since the watershed
project started in his village. After the construction of one checkdam in his village,
water retention has improved and soil fertility has also improved.
The checkdam in Dodda Anthapura village
during rainy season

He also allowed the staff from ICRISAT and the local NGO to conduct trails of
pigeonpea ICPH 2740 variety and local variety in 0.40 ha of his land. The yield of
pigeonpea ICPH 2740 variety was 800 kg from 0.20 ha with the use of
micronutrients. The yield of local variety without micronutrients was only 400 kg
and the farmer is extremely happy with the results.

The farmer displays healthy pigeonpea crop

The farmer is thankful to the JSW
project for helping him learn new
techniques, which have helped,
increase his income.

After the use of micronutrients, the farmer is able to save ` 12,500 per ha as he
has reduced the amount of fertilizers used in his field.
He also grows chili in 2 ha of land and received a yield of 7000 kg from 2 ha. He
also used micronutrients as per the recommendations and used 25 kg zinc
sulphate per ha, 2.5 kg borax per ha and 250 kg of gypsum per ha. Before the
interventions, he would receive a yield of only 5000 kg-6000 kg from 2 ha. He sells
the chili at ` 170 per kg and has made a net income of about ` 10, 00,000 from
chili alone.
With the remaining land he grows cotton and receives a yield of 3600 kg from
1.61 ha. He sells the cotton at ` 45 per kg and receives a net income of
` 80, 000.

Dairy activities thrive after watershed project
Gangamma K T from Kodalu village has been immensely helped by the JSW
watershed project. She has 5 ha of land and was earning only ` 50,000 per year
by harvesting dryland crops. After the initiation of the watershed project in her
village, she single handedly developed SNEHA SHG group and became the
leader of the group.

She took a loan of ` 30,000 from the revolving fund
given to the group and purchased one local breed
cow. Through the artificial insemination program,
she managed to increase the breed and now has 4
HF, 1 Jersey, 2 local breed and 4 calves in her dairy
farm.

The revolving fund has
helped Gangamma setup
her dairy unit.

She cleared the loan and the money is now with
the group. She also procured a loan of ` 2,50,000
through the local bank and convergence activities
and built a shelter for the livestock. The 4
milching cows, provide a milk yield of 30 liters per
day and she sells the milk to the nearby factories
at ` 40 per liter.
As a part of the project, seeds were supplied for
fodder crops and she grows the fodder in 0.40 ha
of land.

The kit used for
artificial insemination

She now earns a net income of
` 24000 per month and is thankful
that the project helped her reap
rewards and sustain her family.

Green fodder used for the cows has ensured milk
yields of 30 liters per day from 4 milching animals.

Vermicomposting activities receive attention after watershed
project
Nagabhushan from Kodalu village has 2.83 ha of
land and has primarily been growing chili, maize and
cotton. Before the watershed project, he would
make a net income of only ` 300000. After the
initiation of the watershed project, the farmer was
advised to take up vermicomposting as an
alternative option for reducing the inputs of
chemical fertilizers and constructed 2 pits as a part
of the project.

Farmer displays vermicompost
prepared in his field

Before the watershed project, the farmer
was spending ` 50000 more on inputs and
had grown chili only in 0.81 ha of land. He
was also advised to use micronutrients as
per the recommendations and uses 25 kg
zinc sulphate per ha, 2.5 kg borax per ha
and 250 kg of gypsum per ha.

Now, he receives a yield of 6000 kg with
maize crop that he grows in 0.81 ha. He
sells the maize at ` 13 per kg and earns
a gross income of ` 78000.

He grows cotton in 0.81 ha and receives a yield of 4000 kg and sells it
at ` 45 per kg and receives a gross income of ` 180000.
He grows chili in 1.21 ha and receives a yield of 3000 kg. He sells the
chili at ` 170 per kg and makes a gross income of ` 5,10,000 on chili
alone. After spending ` 1,50,000 on inputs, the farmer earns a total
net income of ` 6,18,000 from 2.83 ha.

Goat rearing activities helps family reap rewards

Hanumantamma from Chikantapura village does not hold any land and her
husband works as a laborer and is earning ` 8000 per month. Her family was
struggling to make ends meet and they were in constant search of
employment.
After the initiation of the watershed project, she was trained to form an SHG
and Hanumantamma started to head the Maramma Devi SHG. She borrowed
` 30,000 from the revolving fund and purchased 10 goats comprising of 2
male and 8 female goats.

She now sells each goat at ` 4,000 to ` 5,000
depending on the weight and on an average
earns ` 10,000 per month. Also, during
festivals she manages to sell more. She incurs
an expense of ` 15,000 per year in taking care
of the goats. She also sells the goat litter as
organic fertilizer to nearby farmers and makes
an income of ` 300 per month by selling the
litter.

Goat rearing as a part of the watershed project has helped
Hanumantamma and her family earn increased income.

Revolving fund helps SHG beneficiary start her own enterprise
Basamma G from Chikantapur village in Ballari district has been a part of the
Shrishti SHG from the last 4 years. Before the watershed project, her group
was struggling to make any money and Basamma would stitch clothes to help
make a menial income.
After the initiation of the JSW watershed project, a sum of ` 30,000 was
given as a revolving fund to her group of 12 members. She borrowed the
money 2 years ago and started a cloth shop. She also purchased 2 tailoring
machines and has given the units on rent. She is earning ` 400 per month by
teaching tailoring to residents who want to learn.
After she started the cloth business,
she has been making an income in the
range of ` 10,000 to ` 15,000 and is
paying back the money with interest
of 2 per cent.
As of today the group has a saving
of ` 1,50,000 and is thankful to the
watershed project for providing
timely funds.

Basamma displays the various
cloth varieties in her shop

Summary
The State of Karnataka in India has the second largest area of 7.2 million ha or 70 % under rain fed agriculture.
The district of Ballari in Karnataka is drought prone and receives less than 700mm average rainfall per year. Moreover,
with low agricultural productivity, youth in the district are attracted towards the mining and industrial sectors that provide
them with instant employment opportunities. Such untoward circumstances have led to agriculture taking the backseat,
with only the aged and women taking active part in it.
The JSW Foundation along with ICRISAT (International Crops Research Institute for the Semi-Arid Tropics) &
consortium partners that included Department of Agriculture (DoA), Government of Karnataka, Watershed
Development Department (WDD), Government of Karnataka, University of Agricultural Sciences (UAS), Raichur and
Farmers’ Association identified the problems faced by the district and laid the foundation for demonstrating the potential
of rainfed areas by adopting integrated water resource management approach.
The watershed development program in four villages in Sandur taluk of Ballari district covering 8000 ha has helped
create a net storage capacity of about 25000 m3 and the gross water conserved is about 45000 m3 due to refilling in the
rainy season. The project also incorporated soil health mapping, micronutrient management, The results from farmers
field trials indicate that crop yield can be increased with improved agronomic practices. The grain yield increase of
groundnut by 20-25% and maize yield by 25% as compared to farmers practice has been witnessed. Also, waste water
treatment that helps promote safe agricultural practices has been adopted in one of the villages.
The vermicomposting activity is also promoted in the watershed villages as an income generating activity and all these
activities have boosted income for farmers in the villages where water harvesting structures have been constructed. In
addition to micronutrient management, participatory field trials were also conducted to demonstrate the yield
advantages of improved cultivars. The project also ensured that green cover was maintained with 18500 horticulture
plants and various tree species being planted.
The initiative also concentrated its efforts on capacity building programs that helped benefit more than 3000 farmers’
and also encouraged women to participate in agricultural and income generating activities by conducting “International
Women’s Day” program. With changing climate scenario, the initiative helps rural livelihood to diversify their source of
income and not depend on agriculture alone. It has also helped harness public-private partnerships for improving rural
livelihoods. Earlier, before the watershed activities, imbalanced development resulted in food insecurity and poor
nutrition of human and cattle in the region. But after the project, a strong foundation for increasing agricultural
productivity and decreasing food scarcity has been laid in Ballari district.
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