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Improving livelihoods and resilience
through community watersheds

Improved water management offers a range of benefits to people living in the dryland
tropics, where water is scarce. Watershed programmes based on active participation of
the rural population bear the potential to ensure food security, contribute to economic
growth and help conserve natural resources. An ICRISAT programme in India provides
an example of a science-led, knowledge-based approach in this field.

The word “drought” no longer trig-
gers spells of anxiety or fears of falling
into the poverty trap for 270 farming
families of rainfed Kothapally village
in Andhra Pradesh, India. Their con-
fidence stems largely from an active
involvement in the unique Adarsha
(ideal) watershed programme that was
initiated by the International Crops
Research Institute for the Semi-Arid
Tropics (ICRISAT) 13 years ago. And the
payoffs of their involvement have been
enormous. When the drought in 2002
led to a drastic decline in the share of
agricultural income of non-watershed
families in Kothapally village from 44 to
12 per cent, no ripple effects were felt
by the farmers who had participated
in the programme. In 2001, two years
after the launch of the watershed pro-
ject, the average household income in
the village was 795 US dollars (USD)
compared with 622 USD in the neigh-
bouring village.

Rainfed agriculture is the source of
most of the food from 80 per cent of
global agriculture for poor communi-
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ties in developing countries, and its
importance varies regionally (95 % in
Africaand 60-65 % in Asia). With grow-
ing evidence of global warming and its
associated impacts on climate change,
the existing water scarcity scenario is
getting exacerbated by increasing rain-
fall variability. Hence, developing water
resources, expanding irrigated area with
a minimum of environmental impacts,
and enhancing food production with
progressively diminishing water sup-
plies are a major challenge (see Figure
on page 45).

Fully aware of the existing yield gaps
and a lack of knowledge among small
and marginal farmers, ICRISAT and its
partners developed innovative, farmer-
centric, knowledge-intensive soil, water,
nutrientand crop management options
at the watershed scale through commu-
nity participation. A consortium model

was adopted with partners includ-
ing international, national, govern-
mental and civil society organisations
(CSOs). The programme used a holistic
approach that involved (i) conserva-
tion, upgrading and utilisation of natu-
ral endowments such as land, water,
plant, animal and human resources in
a harmonious and integrated manner
with low-cost, simple, effective and rep-
licable technology and (ii) reduction in
inequalities between irrigated and rain-
fed areas and poverty alleviation.

A combination of people-centred
interventions, up-to-date science tools
that enrich watershed programmes
and capacity building that enables
them to develop adequate adaptation
strategies drawing on a combination of

Watersheds: Saviours in the harsh, water-
scarce dryland tropics.
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Principles of watershed management

The major objectives of watershed management are the conservation, up-gradation
and utilisation of natural endowments (land, water, plant, animal and human re-
sources) in a harmonious and integrated manner with low-cost, simple, effective and
replicable technology; generation of employment; reduction of inequalities between
irrigated and rainfed areas and poverty alleviation. It effectively addresses the prob-
lems of rainfed areas that are hotspots of poverty, malnutrition, food insecurity, with
severe land degradation, water scarcity and poor social and institutional infrastructure,
and is a potential engine for agricultural growth and development in these areas.
Management of natural resources at watershed scale produces multiple benefits in
terms of increasing food production, improving livelihoods, protecting the environ-

ment, addressing gender and equity issues along with biodiversity concerns.

Its components include a knowledge-based entry point activity that is undertaken to
build rapport with the community; in situ and ex situ conservation practices; inte-
grated nutrient and management and integrated pest management to maintain soil
fertility, manage pest and the environment; crop diversification and intensification
through the use of advanced technologies, especially good variety of seeds, balanced
fertiliser application and supplemental irrigation; integration of agriculture (on-farm)
and non-agriculture (off-farm) activities; and capacity building, among others.

ICRISAT has adopted a holistic and participatory consortium approach that brings
together various partners with expertise in different areas to expand the effectiveness

of watershed initiatives and interventions.

local knowledge were some of the key
features of ICRISAT’s involvement in
watershed development. Based on par-
ticipatory assessment of the constraints
faced and potential as well as yield gap
analysis using crop simulation modelsin
consultation with the community, inter-
ventions such as rainwater harvesting,
soil moisture conservation, soil fertility
management, use of drought-tolerant
high-yielding varieties, land and water
management practices and integrated
pest management options were intro-
duced in partnership with the commu-
nity (see Box above). The model was
started in India and scaled out in China,
Thailand and Vietnam.

m Arange of positive effects

Improving water availability. The
ICRISAT model ensured improved pro-
ductivity (see Figure on page 46) with
the adoption of cost-efficient water har-
vesting structures as an entry point for
improving livelihoods. This was made
possible with the efficient management
of rainwater and in-situ conservation,
establishment of water harvesting struc-
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tures and improved groundwater levels.
In Bundi, Rajasthan, for example, water
levels in the wells were enhanced by an
increased groundwater recharge of 5.7
metres, which permitted an expansion
in the irrigated area from 207 to 343
hectares. In Kothapally watershed, the
groundwater level rose by 4.2 metres
in open wells (see Figure on page 46,
below).

The construction of check dams
was based on the community needs
and executed by the villagers them-
selves. Due to increased groundwater
recharge, an additional 200 hectares
in the rainy season and about 100 hec-
tares in the post-rainy season were cul-
tivated with different crops and crop-
ping sequences. The effectiveness of
improved watershed technologies was
evidentin reduced run-off volume, peak
run-off rate and soil loss and improved
groundwater recharge. For instance, in
Tad Fa watershed in Thailand, contour
cultivation, vegetative bunds and fruit
trees grown on steep slopes reduced
seasonal run-off to less than half and
soil loss to less than one-seventh as
compared to the conventional system.

Income generation. Income generat-
ing options for the landless and women
in Kothapally and other benchmark
watersheds have included the setting up
of village seed banks through self-help
groups, value addition through seed
material, product processing such as
dhal making (a preparation of pulses),
grading and marketability, poultry rear-
ing for egg and meat production and
vermicomposting. An average house-
hold income of 1,066 US dollars (USD)
was generated from crop diversification
and other systems in the watershed

Increased rainwater use efficiency in low-rainfall years in a long-term experiment
at the Heritage watershed site, ICRISAT-Patancheru, India.
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Grainyields in the Vertisol heritage watershed at ICRISAT, where integrated water
resources management techniques were employed, compared with those where

traditional farmers’ practices were used.
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compared to 734 USD in the non-water-
shed, reflecting an increase of 45 per
cent due to watershed interventions.

The consortium’s success in
Kothapally led to its replication else-
where in Andra Pradesh and in the
other Indian states of Karnataka, Mad-
hya Pradesh, Rajasthan and Jharkhand.
Between 2000 and 2003, investments
in new livelihood enterprises such
as a seed oil mill, tree nurseries, and
vermicomposting increased average
income by 77 per cent in Powerguda,
another poor village in Andhra Pradesh.
Impact assessment studies for Andhra
Pradesh’s Rural Livelihoods Program
(APRLP) in five districts with improved
watersheds revealed impressive returns
of 608 million USD in ten years for four

major crops (sorghum, groundnut,
pigeonpea and maize).

Improving soil health. ICRISAT and
the Government of Karnataka have
opted for a knowledge-based mission
mode initiative by forming a consor-
tium and a network of stakeholders to
share their knowledge on weather and
soil health and improved management
practices covering all the 30 districts
of the state. During 2011, the soil test-
based nutrient management interven-
tions, along with improved seeds, seed
treatment and use of biofertilisers, led
to a 21-66 per cent increase in crop
yields covering three million hectares.
An innovative extension system was
used as well as an institutional arrange-
ment to empower the farmers through
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the Rytha Samparka Kendra (the state’s
extension service centre), farm facilita-
tors and innovative supply chains. The
approach has benefited 3.3 million
farmer families since 2009 through
increases in productivity of 21-66 per
cent thanks to the farmers’ new prac-
tices. For the Government of Karna-
taka, this translated into an annual agri-
cultural growth rate of 5.9 per cent dur-
ing 2009-10and 11.6 per cent growth
during 2010-11. During 2011, three
million hectares were covered in the
rainy season, and the economic returns
were to the tune of 130 million USD.

Introducing micro-enterprises. Con-
sortium partners introduced a number
of micro-enterprises such as vermicom-
posting, biopesticide production, live-
stock rearing, nursery raising and waste-
land development using biofuel (Jat-
ropha) plantations for women self-help
groups (SHGs) in Kothapally. Lakshmi,
once a poor farm labourer, today earns
36 USD per month from vermicompost-
ing. She has inspired and trained 300
peers in 50 villages of Andhra Pradesh
and was honoured as Fellow of the Jam-
shedji Tata National Virtual Academy
for Rural Prosperity for empowering
women.

Conserving biodiversity. Pronounced
agro-biodiversity impacts were observed
in Kothapally watershed, where farmers
now grow 22 crops in a season with a
shiftin cropping pattern away from cot-
ton (200 ha in 1998 to 100 ha in 2002)
to a maize/pigeonpea intercrop system
(40 ha to 180 ha).

The impact of watershed interventions at groundwater levels at two benchmark sites in India

Bundi watershed, Rajasthan

Adarsha wathershed, Kothapally, Andra Pradesh
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Note: Estimated additional groundwater recharge due to watershed interventions
is 675,000 m?/year in Bundi watershed and 427,800 m?3/year in Adarsha watershed.
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In China and Thailand, the watershed
projects resulted in changesin cropping
systems such as the addition of new
crops (legumes and fruit trees), new
varieties, and adjustment in the crop-
ping calendar and new investments in
aquaculture and poultry.

Crop-livestock integration. Better
crop-livestock integration is another
tool for poverty reduction. The Lucheba
watershed, located in Guizhou province
in Southern China, has transformed its
economy through modest injections
of capital-allied contributions of labour
and finance to improve its roads and
water supply. With technical support
from the consortium, the farming sys-
tem intensified and diversified fromrice
and rapeseed to tending livestock and
horticultural crops. Forage production,
especially wild buckwheat as an alley
crop, isa good forage grass for pigs and
has controlled erosion and increased
farm income.

Policy impacts. ICRISAT’s consortia
experience has positively influenced
recent policy reforms on watershed
management in various Asian countries.
The Indian Federal National Farmers
Commission has made recommenda-
tions to the Government based on ICRI-

In brief
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SAT’s consortium watershed model. An
ICRISAT-led consortium undertook a
comprehensive assessment of impact of
watershed programmes in India. Water-
sheds recorded an average benefit-to-
cost ratio of two, with an internal rate
of return of 27 per cent. Only one per
cent of the watersheds studied showed
less than one benefit-to-cost ratio in the
country. The assessment demonstrates
that community watershed manage-
ment is a growth engine for the devel-
opment of dryland areas.

m Conclusion

The Adarsha watershed’s broad
vision emphasises the fundamental
importance of improved water man-
agement in a warming world. What
has made the project model unique,
replicable and so successful is the com-
bination of technical solutions supplied
by ICRISAT with community empow-
erment and socio-economic develop-
ment. Watershed programmes can
indeed ensure food security and add to
the sustainability of natural resources
when projects are executed based on
scientific knowledge and with the par-
ticipation of the rural population, as
was done in Kothapally.

m Crop pests can bring benefits

Studies on Indonesian cacao planta-
tions have shown that the feared cacao
bug which saps and damages cacao
pods has a positive overall balance. Its
presence leads to lower infestation by
another pest which has a far greater
impact on the cacao harvest, Agro-
ecologists from Goettingen University
(Germany) discovered.

The conspicuous, bright-orange
cacao bug (Helopeltis sulawesi) is often
controlled using insecticides entailing
high inputs. It draws plant juice out of
the cacao pod, and when the infesta-
tion rate is high leads to scarred, hard
outer tissue. In contrast, the cacao
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moth Conopomorpha cramerella causes
far greater damage. The moth is small,
well camouflaged and nocturnal. The
moth’s small larvae bore through the
shell and enter the flesh, on which they
then feed. Infested pods have far less
beans and deliver a lower quality cacao.
Field trials and laboratory experiments
at Goettingen University have now
shown that the borer moth avoids cacao
pods whose surface has been scarred
by the cacao bug. Plantations with a
high infestation of bugs incurred far
less damage from borer moths —and a
medium-scale infestation finally lead to
better harvest yields. wi)
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