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Dear Readers

LEISA is about Low-External-Input and Sustainable Agriculture. It is about the technical and social
options open to farmers who seek to improve productivity and income in an ecologically sound way.
LEISA is about the optimal use of local resources and natural processes and, if necessary, the safe
and efficient use of external inputs. It is about the empowerment of male and female farmers and
the communities who seek to build their future on the bases of their own knowledge, skills, values,
culture and institutions. LEISA is also about participatory methodologies to strengthen the capacity
of farmers and other actors, to improve agriculture and adapt it to changing needs and conditions.
LEISA seeks to combine indigenous and scientific knowledge and to influence policy formulation to
create a conducive environment for its further development. LEISA is a concept, an approach and a
political message.

Land degradation is not just the result of natural disasters. It is also the outcome of long-
term over exploitation of natural resources and ecosystems. The impact is more
pronounced on small farmers in ecologically fragile and dryland areas which often drives
these communities out of farming.
Although desertification still remains a major environmental problem, impeding dryland
development, there are also many promising initiatives that demonstrate that agro-
ecological farming is an appropriate and cost-effective approach to increase resilience in
drought prone, ecologically fragile areas. In this issue, we have brought together
experiences of individuals, NGOs, CBOs  and institutions that show that land degradation
in the drylands can be both prevented and reversed.
You can download this issue and all other previous issues of LEISA India from our website
www.leisaindia.org. Our special language editions in Kannada, Hindi, Tamil, Telugu and
Oriya are also available on the website.
While we thank all those readers who have been contributing voluntarily for the magazine,
we request you to continue supporting us. To enable us to share a printed copy with you
during the year 2013, kindly send your contributions along with the enclosed form.

Wishing our Readers a very Happy New Year!

The Editors
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found to be an appropriate drought proofing solution to address
the issue of drought and desertification.
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Combating
desertification

Desertification and land degradation are not just natural
phenomena. They are the outcomes of long-term over-
exploitation and mismanagement of fragile ecosystems.

To address these problems, we cannot pursue the same ways of
thinking that have led to this situation. We need to take a different
perspective - which is already presenting itself.

In February 2013, the United Nations will organise a major
conference on desertification, sustainable land management and
resilience. This is now more relevant than ever. The UN itself
estimates that 1.5 billion people around the world are directly
affected by land degradation, while every year 12 million hectares
of land become unproductive through desertification. The effects
are worsened by climate change. Pastures are scorched, crops and
livestock often do not survive.

The impact can be devastating. For example, impoverished dryland
communities in the Sahel and the Horn of Africa are experiencing
high levels of chronic malnutrition, hunger, child mortality and
migration, in an environment that is at risk of being degraded
beyond repair. Humanitarian aid to cope with each new crisis costs
over a billion dollars each time, and leaves many new problems in
its wake.

Land degradation is not just the result of natural disasters. It is
also the outcome of long-term over exploitation of natural resources
and ecosystems, generated by the dominating approach to
agricultural development. However, promising initiatives
demonstrate that a new paradigm is emerging.

The old model
The dominant model of agricultural development leads to conflict
and controversy. Policies and practices continue to be biased
towards export oriented, commercial production in areas that have
access to more reliable rainfall, inputs, roads and markets. But
tens of millions of small-scale farmers who live fragile drought
prone areas cannot afford industrial inputs, such as hybrid or
genetically engineered seeds, chemical fertilizers, pesticides, or
irrigation.

The current neo-liberal development paradigm, focused on rapid
growth, does not see investment in ecologically fragile, drought
prone, areas as being economically feasible. It foresees (and often
drives) many small-scale farmers and pastoralist communities

living in such areas to leave and work in towns and cities or large
scale commercial plantations or farms. Food aid is dispensed during
periodic droughts and shocks while this “inevitable” transition
goes on.

A variety of experiences of farmers, NGOs and scientists over
past decades has laid the basis for a new agricultural paradigm. A
small selection of these experiences is presented in this issue of
LEISA India. A central concept in this new paradigm is the
resilience of farming communities and their ecosystems. This
concept has two aspects: ecological resilience, coping with drought
and climate change, and socio-political resilience, the ability of
farmers to develop their skills and voices to choose their own
development path.

Drylands – Some facts

Drylands cover approximately 40% of the world’s land area, and
support two billion people, 90% of whom live in developing countries.

Dryland degradation costs developing countries an estimated 4–
8% of their national gross domestic product (GDP) each year.

Approximately 6 million km2 (about 10%) of drylands bear a legacy
of land degradation.

15 of the 24 ecosystem services studied in drylands are in decline.

Source: Global Drylands: A UN system-wide response, prepared
by the Environment Management Group, UN, 2011
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The path forward
In this new paradigm, farming systems are seen as a whole, with
healthy, active soils as the basis. The aim of this paradigm is not
just increased productivity, but also resilience to climate change
and sustaining the natural resource base. For all three aims, it is
essential to increase the organic matter in the soil. This improves
water retention and fertility, and prevents erosion. Agro-ecological
practices range from recycling nutrients and energy, integrating
crops and livestock, using low external inputs and diversifying
crops. In an agro-ecological approach, these practices go hand in
hand with the empowerment of small-scale farmers, both men and
women. As farmers gain greater control over their lives, they
decrease the risk of crop failure or livestock deaths due to drought
and degradation. Farmers reap multiple benefits at once: increased
productivity and food security, higher incomes, improved food
security, adaptation to a changing climate, regeneration of their
natural resource base and more autonomy.

Many civil society organisations have worked closely with local
communities and interested scientists, to develop and document
holistic approaches to dryland management. Experiences of WOTR
(p.6), BAIF (p.13 and p.34) are good examples of such holistic
approaches. These approaches are powerful because the technical,
social and governance dimensions are closely integrated. In most
of these cases, the landless poor have also been included in the
process of development.

Day by day, these experiences are accumulating. Some initiatives,
particularly at the watershed level, have already been massively
scaled up as can be seen in the State of Andhra Pradesh (see page
20). Other successful examples include the experiences of
community groups in converting wastelands into orchards in the
Himalayan region (see page 23) as well as in arid regions like
Rajasthan (see page 13). Such experiences demonstrate that agro-
ecological farming is an appropriate and cost-effective approach
to increase resilience in drought prone, ecologically fragile areas.
There is abundant evidence to support this. Yet, there are challenges
preventing a more comprehensive upscaling of this approach.

Change is in the air
Governments and donors still have a long way to go in
mainstreaming the agro-ecological paradigm. For example, in
India, the Watershed Development Programmes (WDPs) which
have been accorded high priority in India’s development plans
have made a negligible impact on the livelihoods of poor people
in the fragile ecosystems. However, there is a growing realization
that the approaches need to be people oriented, local knowledge
systems need to be respected and the skills and expertise of small
farmers need to be strengthened, while supporting their use of agro-
ecological farming practices. This requires a truly integrated
perspective on dryland management, breaking down institutional
barriers and improving collaboration between stakeholders. There
are pilot initiatives taken up by the mainstream institutions (see
page 10 and page 20) which show that the change is happening.

Many institutions have not yet grasped that building agro-
ecological resilience requires a fundamental change in agricultural
investment patterns. For example, while the UNCCD argues that
it is important to build production systems based on the
intensification of locally available and adapted biodiversity, using
local knowledge, its finance mechanism explicitly encourages a
large role for the private sector while it could equally mention the
need to support local knowledge-based farming systems.

Social movements and NGOs have a role to play in supporting the
upscaling of agro-ecological practices and fundamental policy
change. There is urgent need to improve the documentation,
analysis and communication of successful experiences. It is also
important to understand the strategies and dynamics that exist in,
highly politicised, decision making arenas. Civil society
organisations need to take a broad perspective and build strong
alliances, truly exchanging knowledge with farmers and scientists.

The call for change is getting louder. Farmers are becoming more
powerful in voicing their concerns and proposals. We are also
witnessing a growing movement of consumer organisations that
have become conscious of the need for ecologically responsible
and socially just food systems.

Policy makers are facing the huge and mounting costs of disasters
caused by climate change, land degradation and desertification. If
they listen well, and open their minds towards a new way of
understanding a multi-functional approach to agriculture, they may
well discover that part of the solution is within reach.

In preparing this write up, the inputs provided by the member
organisations of the AgriCultures Network, which share
knowledge and provide information on small-scale, sustainable
agriculture and Groundswell International, a not-for-profit
corporation that works to strengthen rural communities to build
healthy farming and food systems, is gratefully acknowledged.

5
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A small, remote settlement, Kaluchi Thakarwadi is lo
cated in Parner block of Ahmednagar district in
Maharashtra. The village lies in the semi-arid zone in

the rain shadow region of the Sahyadri mountains. With
unreliable rainfall, the village is known for acute water scarcity
leading to recurrent food and fodder shortage. Climate change
has further aggravated the situation.

The main livelihood of the village comes from agriculture. But
only 2 of the 7 hamlets are close enough to the river to be able
to use its water for drinking and irrigation. Agriculture in all
other hamlets is completely rainfed. Not being able to earn
enough from agriculture, farmers migrate for work to sugarcane
factories, brick kilns or as agricultural labour on other farms.

Rejuvenated landscape,
rejuvenated lives

This is the story of how the people of Kaluchi Thakarwadi
changed their destiny: a story of  transformation from desert
to replenished watershed. Kaluchi Thakarwadi is no longer
a tragedy of inhospitable climate and unfortunate
circumstances. By rejuvenating their landscape, people
have rejuvenated their lives.

This unsettled lifestyle has adversely impacted families,
especially the education and health of children.

Needless to say, neither government officials nor development
schemes have reached this village. The village didn’t even have
a connecting road till 2009. The community comprising of 98
households scattered in 7 hamlets, lacked the resources, access
as well as collective power to tackle the problem of water
scarcity.

Then, reports of impactful watershed projects came in from
neighbouring villages. People of Kaluchi Thakarwadi decided
to bring this solution to their village. The Gram Panchayat
contacted Shree Hanuman Watershed Vikas Sanstha
(SHWVAS), a small NGO working in the area, who in turn
contacted Watershed Organisation Trust (WOTR). WOTR
provided financial and technical help to SHWVAS and
watershed development came to Kaluchi Thakarwadi’s parched
land.

Some conditions
WOTR’s Wasundhara Watershed Development Program is
designed around the belief that the success of any project is
dependent on the motivation of the community, its willingness
to take ownership and participate in the program. Watershed

Check dams have helped in raising groundwater levels

WOTR
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development is also considered as a means for socio-economic
unity and community development. Hence, WOTR has certain
pre-requisites for a programme like this one to work in any
village.

The first is voluntary shramdaan, or the labour contribution
from every family. This is expected to bring in cohesiveness
and commitment among the villagers. As elsewhere, it was
initially difficult to convince the people in Kaluchi Thakarwadi
of this. Their financial condition being critical, it was natural
for them to think only in terms of their own household and in
terms of immediate incomes. In addition, the high levels of
migration had created a scattered, disjointed community, and
efforts were needed to get them think of themselves as one

cohesive unit. In cases of extreme financial crises, shramdaan
is often combined with paid labour in order to ensure that the
people’s daily needs are met.

A second pre-requisite is the involvement of all the groups
within a community. People here live in remote, dispersed
hamlets. Insisting that people from all sections of the village,
irrespective of their class, caste or gender, come together and
participate, was not accepted easily. It meant breaking years of
socio-economic barriers. Also, initially, women did not come
to meetings at all. A number of meetings between the
organisation and the villagers were needed to gain their trust.
Women slowly started attending meetings and getting actively
involved in the program.

The third condition is that the communities had to agree to
Kurhad-bandi (ban on tree felling) and Charai-bandi (ban on
open grazing in treated areas), which was necessary to protect
the ecosystem of the watershed treatment area.

The programme
The programme started as soon as there was consensus around
these pre-requisites. Work began in January 2006.

SHWVAS held various meetings with different sections of the
village and with the Gram Sabha. People were made aware of
the basic concept of watershed development- the importance,
implications and the activities related to it, through training
events and meetings. The culture of participatory development
in the village was also demonstrated. Seeing is believing - what
finally convinced the villagers to participate in the project was
exposure visits to other villages where watershed development
had been a success.

Community Based Organizations (CBOs) are a crucial link
between the people and the organisation. A Village
Development Committee (VDC) and women’s Self-Help
Groups (SHGs) as well as an apex body of SHGs - the Sanyukta
Mahila Samiti were formed and trained to address the needs
and the interventions of this project.

The Kaluchi Thakarwadi VDC has 15 members, roughly 2 from
each of the 7 hamlets. The VDC consisted of members

About WOTR

Since 1993 WOTR has been in the forefront of mobilizing vulnerable
communities in semi arid and resource fragile regions to help
themselves out of poverty by harvesting rainwater wherever it falls
and regenerating the ecosystems they live in, along watershed lines.

The Indo German Watershed Development Program (IGWDP) is a
large scale watershed development program that was conceived by
Fr. Hermann Bacher and launched in Maharashtra in 1989. In order
to progress the IGWDP, WOTR was set up in 1993 with the mandate
to rapidly upscale the program, develop a capacity building
methodology, develop the necessary training programs and
knowledge products, disseminate information widely and engage
with the policy establishment, in order to secure an enabling policy
framework for country-wide large scale replication. At the time of its
founding, WOTR was given a mandate of creating a "people's
movement for watershed development".

IGWDP is funded by the German Government and involves on the
German side the German Bank for Development (KFW) and the
German Agency for Technical Cooperation (GTZ). On the Indian
side, it involves NABARD and WOTR, the latter which, even though
an NGO, was accorded an official status by the Government of India
thus allowing it to receive official development assistance directly.

The Capacity Building Pedagogy developed by WOTR has enabled
the IGWDP to grow from only 7 NGOs and approximately 16,000
hectares in 1992 to 76 NGOs covering over 208,031 hectares as on
March 2009. In addition, the Capacity Building Phase (CBP) as a
prequalification for entering into full implementation has been adopted
by all major programs in the country today. Participatory Net Planning
(PNP) as a planning, mobilization and project formulation
methodology (adapted to local situations) has now been adopted by
all major watershed projects in the country.

Wells that barely filled up in the rainy
season now have water throughout the

year. Now, a second crop is possible.

A group meeting in progress
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representing all wealth classes. Both men and women were
selected from landed as well as from landless families. The
members regularly meet to plan, implement and monitor all
project activities. Funds are released directly into the VDC’s
bank account who implement all the activities. For example,
for construction of the check dam, the VDC identified a local
mason, purchased the material themselves and also mobilised
local labour for construction. WOTR has only a supervisory
role.

Organising women into SHGs was not an easy task in a remote,
tribal hamlet like Kaluchi Thakarwadi. But three SHGs have
been operating well here. Going beyond merely savings, they
have also taken up group vermi composting, setting up hot water
chullahs and a flour mill.

The VDC has been empowered enough to directly approach
government for access to what is rightly theirs. It successfully
identifies the current needs of the community and taps
government and other agencies for assistance. The VDC made
sure that government subsidies reached the village and installed
15 drip and sprinkler irrigation sets in the village. Manai hamlet
even got electricity as a result of consistent efforts by the VDC.

The collective empowerment of the community was reflected
in the local governance mechanisms as well. Zumbharbai Ware,
the chairperson of the SMS at Kaluchi Thakarwadi, was elected
Sarpanch of the Gram Panchayat.

Benefits from soil and water conservation
Watershed treatments are instrumental in containing
desertification and replenishing degraded lands. Through
various types of treatments, depending on the layout of the
land, water is made to percolate into the ground, thus raising
groundwater levels. Some of the treatments used are:
Continuous Contour Trenches (CCT), Farm bunds, Check dams
etc. Around 275 hectares of land have been treated with soil
and water conservation measures. The whole village makes
voluntary efforts to maintain these treatments.

Farmers have benefitted greatly with the increased level of the
groundwater table in the existing wells. Wells that barely filled
up in the rainy season now have water throughout the year.
Now, a second crop is possible, while earlier, barely one was
possible in a year. The check dam has become a sustaining
source of drinking water as well as irrigation. This has been

Working together for development
Jagrut Shetkari Purush Bachat Gat (SHG of male members) in village
Kachner Tanda-2 proved a path breaking initiative .The men’s SHG
has tried beyond the conventional ways of income generation activities
to enhance the livelihoods of members.

Jagrut Shetakari Mandal started as an informal group in 2008 with 13
members. All members are from one kin, having close relations with
each other. Around 11 members own 18 acres of land all adjacent to
one another. The members got together with an idea of pursuing some
agriculture related activities for increasing crop production. The group
started with monthly savings of Rs.50 and increased to Rs.100. The
group was formally registered at the end of 2008 in the Godavari
Gramin Bank as ‘Jagrut Shetkari Purush Bachat Gat’.

For the first time, the group received a bank loan of Rs. 13000 (a
thousand for each member) and after repaying it within six months,
they received a fresh loan of Rs. 26000. The total amount they had at
the end of 2010 including interest earned was Rs.82000 saved in
their bank account. The group started to plan few income generation
activities. In group meetings they discussed various possible activities.
During an informal discussion, an elderly member shared that cotton
crop in his farm has not yielded well due to lack of water at the required
time. He suggested that the group could plan for a dugwell for irrigation.
This was the major turning point in the group.

So with the total saving of Rs.82000 at the end of 2010, the group
took a loan of Rs. 39000 (Rs.3000 per member) from the Godavari
Gramin Bank. Using this amount they increased the depth of old well
from 25 feet to 42 feet, and also widened the diameter of well from 12
to 20 feet. The group purchased a new electric motor for pumping
water. With increased irrigation, the entire 18 acre land has now access
to water in kharif (rainy) season. On rotation and shared basis, these

farmers share the water. Presently, water is being diverted for long
distance by open flows. Therefore, the members are planning to install
a pipeline, drips and sprinklers in the fields to use the water for irrigation
efficiently. Most of members expressed their willingness to financially
contribute for the pipeline for drinking water in the village. The group
is planning to adopt organic farming methods. Jagrut Shetkari Purush
Gat has shown how close relatives can come together for a
development purpose.

Eshwer Kale
Knowledge Management Unit, Watershed Organisation Trust, Pune
E-mail:eshwer.kale@wotr.org.in; www.wotr.org

Members of Jagrut Shetkari Mandal
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most helpful in reducing women’s drudgery in fetching water
from far off places.

The most evident result of this program is its positive impact
on agriculture and livestock. With improved water conservation,
the area under irrigation increased from 2 hectares to 38
hectares. Earlier, while only 6 families had access to irrigation,
now around 55 families have this access. Besides bajra, bengal
gram, green gram and other pulses, the crop basket expanded
to include crops like wheat, onions, tomatoes and other
vegetables. Access to irrigation has enabled farmers to raise
kitchen gardens. The production of crops has significantly
improved (See Table 1). Use of organic manures has
significantly improved to 60%.

Families have been able to raise more livestock, adding to their
income. On an average, around 40-45 litres of milk is being
produced in the village. The communities do not depend on
the forests for forage but produce them on their lands, thus
protecting the forest resources.

Migration has reduced. Now only 20% of the population
migrate, that too for a period of 3-4 months, while it was 70%
before.

Conclusion
WOTR’s Watershed Development Project designed to
rejuvenate parched lands has yielded much more than what
was envisaged. There is obvious economic prosperity which
can be observed. Majority of the population which was
migrating earlier has settled down, with better access to income.
People are now able to invest on their homes, their children
and their lifestyles. This is visibly evident with the television
and telephone reaching Kaluchi Thakarwadi. Now, the people
in Kaluchi Thakarwadi, are no more isolated from the larger
world.

Watershed Organisation Trust (WOTR)
2nd Floor The Forum S.No. 63/2B Padmawati Corner,
Pune Satara road Parvati, Pune – 411009.
www.wotr.org
E mail: radhika.murthy@wotr.org.in

Access to water has made vegetable growing possible

Table 1: Project Impact on Yields
Crop Before the project After the project

(August 2012)

Bajra (per ha) 4-5 quintals 10-12 quintals
Tomatoes (per ha) 12-15 tons 20 tons
Onions (per ha) 15-20 tons 20-25 tons
Kitchen gardens (No.) 0 7
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The relation between desertification and drought on the one
hand, and human influence on the other, are complex.
Droughts are both caused and aggravated by the influence

of man on the environment. Human influence can hasten
desertification and aggravate the negative consequences. It reduces
the chances of the local people to cope with difficult periods. Unless
serious efforts are made, the process of desertification is difficult
to reverse.

Large parts of India, particularly in the semi-arid region, are under
the threat of desertification. Unprecedented human and livestock
pressure on land is in fact accelerating desertification. There have
been many efforts to address this complex issue, more from
technology application point of view, resulting in mixed outcomes.
Although very little could be done to prevent droughts from
occurring, measures aimed at sustainable resource management
and building the capacity of the vulnerable communities can go a
long way in making droughts more bearable.

As a part of National Agricultural Innovation Project (NAIP), a
focused attempt was made to emphasize the role of supporting
institutions and processes that will aid communities in adopting
better resource conservation technologies. The project aimed at
testing a new model of sustainable rural livelihood (SRL) strategy,
which is focused on innovations in technology transfer, support
systems and collective action with the overall goal of improving
the income and livelihoods of people. The project titled
“Sustainable Rural Livelihoods through Enhanced Farming
Systems Productivity and Efficient Support Systems in Rainfed
Areas” was implemented in Adilabad, Anantapur, Kadapa,
Khammam, Mahbubnagar, Nalgonda, Rangareddy and Warangal
districts of Andhra Pradesh during 2007-2012.

The project adopted a cluster approach. The entire population
belonging to around 4754 households in a cluster of 3-4 villages
in a block participated in the programme. Both the farmlands and
the common pool resources (CPR) including forests, hills and
wastelands were considered as areas for intervention (17297
hectares). This was advantageous in terms of scale of operation
and it facilitated marketing of the products/services created to
support livelihoods within the cluster.

During the course of the project implementation, many of the
project sites faced droughts, at least twice. There was a severe
drought during Kharif, 2009 across all the clusters, except Adilabad
and Khammam. In clusters like Jamisthapur (Mahbubnagar) and
Dupahad (Nalgonda) no Kharif crop could be sown, as there was
no rainfall until the end of August. In other clusters, drought
affected the initial growth phase and the crop wilted for want of
moisture. Due to better soils, however, crops in Seethagondi
(Adilabad) and Thummalacheruvu (Khammam) managed to
survive and give some yield. This period though challenging, was
an opportunity to enhance the capacity of the communities to cope
with intermittent droughts.

Managing drought for
mitigating desertification
Sreenath Dixit, K.A.Gopinath and
B.Anuradha

Degradation of land due to desertification has a serious
compounding effect on drought and the people dependent
on it. It reduces the chances of the local people to cope
with difficult periods. Measures aimed at sustainable
resource management and building the capacity of the
vulnerable communities can go a long way in making
droughts more bearable.

With rainfall becoming very erratic, pigeon
pea sowing often gets delayed leading to

less vegetative growth, early flowering, and
incidence of more insect-pests and diseases.

Transplanting of pigeonpea is one of the
ways to overcome this problem.

A farm family in their sorghum field in Jaffergudem cluster
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Coping with drought
To help communities cope with droughts, a
set of options for dealing with droughts were
promoted. Contingency crop plans were
prepared along with the communities. The
plan was to identify water resources and
common land resources for raising feed and
fodder resources in a big way. Significant
crop based interventions were promoted. As
a contingency strategy, transplanted
pigeonpea was taken up instead of direct sowing, cluster beans
was inter cropped with cotton, hardy crops like sorghum and
horsegram were taken up, and mulching was followed in cotton
crop. Besides, common lands were identified in public or private
domain for fodder cultivation. Select farmers from Telugugudem,
Jamisthapur and B.Y.Gudi clusters were encouraged to convert
their lands into horti-pastures. Farmers were discouraged in
growing water demanding crops like paddy and were encouraged
to save groundwater by providing life saving irrigation to the
existing rainfed crops. Borewell owners were persuaded to share
the water with neighbouring farmers for saving the crop. Also,
landless community was mobilized to participate in construction
of water harvesting structures through NREGS by coordinating
with the block and district level officers.

Some of the contingency measures taken up in the project area are
described. However, the support systems and the innovative
institutions that were promoted to help communities cope with
drought which are much more important than the technology, are
not discussed in this paper.

Alternative crops as contingency
Sorghum and horse gram were promoted as contingency crops in
different clusters. Seeds of these two crops were purchased from
the local market and were broadcasted on the field. Minimum
quantities (10-20 kg N) of fertilizers were used in sorghum and no
fertilizers were applied to horse gram crop, to reduce the risk factor
further.

As the monsoon got delayed, farmers in Dupahad cluster cultivated
sorghum. Sowing was done during the second fortnight of
September and the crop was harvested in January, 2010. There
were prolonged dry spells during grain filling and maturity stages.
On an average, the grain yield of sorghum ranged from 0.51 t/ha
to 0.85 t/ha (Table 1). Similarly, the fodder yield also varied from
1.6 t/ha to 2.5 t/ha. The farmers of Banjara hills obtained highest
net return (Rs 18929/ha). The entire tribal population in this cluster
used sorghum grain for making rotis and crop residues as fodder
for livestock.

In Jaffergudem cluster of Warangal, majority of rice fields were
kept fallow because of deficit rainfall during kharif 2009. Farmers
were anticipating severe fodder shortage. Hence, fodder sorghum
cultivation was encouraged. About 20 farmers took up fodder
sorghum cultivation over an area of 2.5 acres. The intervention
became popular with farmers having milch animals.

Similarly, cultivation of Maghi jowar (sorghum) was introduced
in rice fallows, which can grow with the residual soil moisture.
Trials were conducted on 4 acres. Sowings were taken up in the
last week of September, 2009. On an average, about 2.5 q of grain
yield and 4 cart loads of dry fodder per acre was obtained.

With delayed monsoons during kharif 2009, about 120 farmers
from all the 6 districts cultivated horsegram as a contingency crop
in 53 ha. Horsegram is a hardy, drought resistant annual crop, grown
extensively in peninsular India as a poor man’s pulse crop. Farmers
harvested grain ranging from 126-680 kg/ha across different
clusters.

Changing the planting method
With rainfall becoming very erratic of late, pigeon pea sowing
often gets delayed. But late sowing has many disadvantages,
such as, less vegetative growth, early flowering, exposure of crop
to terminal drought and incidence of more pests and diseases.
Transplanting of pigeonpea is one of the ways to overcome this
problem. In this method, pigeon pea seedlings are raised in nursery
during the first fortnight of June and transplanted in the main field
when conditions are favourable.

About 10 farmers in Jamistapur (Mahbubnagar) and Ibrahimpur
(Rangareddy) clusters raised pigeonpea seedlings in a nursery and
transplanted. The results were encouraging. Farmers who adopted
wider spacing got the highest yield with 1100kg/ha.

Table 1: Performance of sorghum as a contingency crop in Dupahad cluster, Nalgonda
Name of hamlet/village No. of farmers     Yield (t/ha) Net return B:C ratio

Grain Fodder (Rs/ha)

Jalmalkunta Thanda 14 0.78 2.4 16601 2.2
Seethamma Thanda 5 0.63 2.1 12140 1.6
Peda Gorekunta Thanda 8 0.51 2.0 8354 1.1
Banjara hills 7 0.85 2.5 18929 2.5
Peda Seetharam Thanda 3 0.62 1.6 11745 1.5

Sorghum, a contingency crop during drought
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On the other hand, ten cotton farmers from Seethagondi cluster of
Adilabad district took up cluster bean as intercrop in cotton along
with red gram (usual practice) during the drought period in 2009.
An additional income of Rs1894 was got by each farmer from his
half acre land without any decline in the yields of cotton and
redgram (Table 2).

Conclusion
Droughts are here to stay. May be they will be more frequent in
the changing climate scenario. With the kind of pressure on our
lands to produce more, there is little scope for resting our lands so

Cotton+ red gram Cotton+ red
(regular cropping) gram+ cluster bean

Area (Ac)  0.5 0.5
Cotton Yield (q) 2.5 q (Cotton) 2.5 q (Cotton)

1q (Red gram) 1q (Red gram)
1.3 q(Cluster bean)

Income (Rs) 7500(cotton) 7500/-(cotton)
2400/- (Red gram) 2400/-(Red gram)

1894/-  (Cluster bean)
Income (Rs) 9900/- 11794/-

Table 2: Comparative yields and returns that regeneration takes place. These are the options which offer
diversity as well as reduce risk against crop failure. These need to
be prudently accommodated in cropping options. This will serve
the twin objective of meeting our production needs as well as
addressing concerns of soil degradation. The options promoted as
part of the project are only a few examples that can be emulated
elsewhere in similar situations.

Sreenath Dixit
Principal Scientist (Agril. Extension),
Central Research Institute for Dryland Agriculture (CRIDA),
Santoshnagar,
Hyderabad 500059 India.
E-mail: sdixit@crida.in
www.crida.in
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Deserts in Rajasthan and Gujarat account for over 80% of
the arid zone in India. These regions are characterized by
poor natural resource base, perpetual drought, very high

temperature, very low precipitation, scarcity of water, low content
of organic matter and presence of soluble salt in the soil. Rearing
of cattle, goats, sheep and camels is most common but less
productive. Permanent pastures are highly degraded and neglected.
Many of these pastures do not have any basal plant cover. Increased
grazing pressure has led to disappearance of many plant species
and there is a decline in biomass yield. Such a situation forces
people to migrate to other areas for survival. Mostly men migrate
while women left in villages face a difficult life owing to scarcity
of water, fuel and fodder.

Sustaining
livelihoods of desert
communities
An innovative farming-system
based livelihood model

M.S. Sharma, Banwarilal, Rajashree
Joshi, S.S. Roy and Waman Kulkarni

Sustainable livelihoods of arid zone communities remain
an important issue to be addressed. BAIF’s innovative
farming system based livelihood model is emerging as a
viable and sustainable approach for addressing a gamut
of core needs of desert communities.

To address these fundamental livelihood issues of the people in
the arid zone, a comprehensive multi sectoral umbrella program
was designed by BAIF, an NGO. The programme was implemented
in Barmer district of Rajasthan in coordination with Rajasthan Rural
Institute of Development Management, Udaipur.

Villages were identified based on communities needs and interests.
Also, villages where not many interventions were carried out
earlier, either by the government agencies or the NGOs were
preferred. Accordingly, two clusters of villages - Alika tala and
Ranigaon kala of Ranigaon panchayat were selected. A number of
meetings were conducted for building rapport with the
communities. Baseline situation was assessed, issues and needs
were listed, all by involving the local communities. Also, separate
meetings were organized for women, to facilitate greater
participation by them in the programme.

Often women and children had to walk
4-8 kms. to fetch drinking water
from the government fed tanks.

Reaping rich harvest from Ber Wadi
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The base line study revealed that there is an acute shortage for
drinking water in these villages. Often, women and children had
to walk 4-8 kms. to fetch water from the government fed tanks.
Sometimes, women had to bring water from wells, where water
table is low, making the task even more tedious. Agriculture is
mostly rainfed with annual rainfall being 250 mm, received over a
period of 12-15 days. The important crops grown are bajra, cluster
bean (guar) and green gram. Livestock rearing such as goat, sheep,
camel and donkey is adopted to support income, but it’s
productivity is low due to absence of worthy breeds and scientific
management. This together with degradation of resources such as
fodder and biomass, puts limits on development in desert areas.
Due to limited livelihood options, most of the men migrate for 8-
9 months to cities like Baroda, Sanchor, Ahmedabad, Jodhpur and
mostly get engaged in labour work.

Against this backdrop, the focus of the programme was to minimize
the risk of drought and provide sustainable livelihoods for desert
communities. This was to be achieved through efficient use of
scarce natural resources, providing suitable technology solutions
for crop improvement and diversification for additional income
generation. As a strategy, it was decided to utilize the existing
natural resources judiciously by conserving every drop of scarce
water, strengthen the livestock based farming system, improve the
degraded community pastures through promotion of silvipasture,
increasing land productivity and income through various inventions
like agro-horticulture, agro-forestry and diversified improved
agriculture. The interventions were also aimed at creating more
productive assets both at family and at the community level.

All the initiatives were carried out involving likeminded research
institutions like Central Arid Zone Research Institute (CAZRI),
Jodhpur, Arid Forest Research Institute (AFRI), Jodhpur and
Rajasthan Agriculture University (RAU), Bikaner. While CAZRI
supported with technical inputs, AFRI and RAU provided inputs
like budded plants of ber, pomegranate date palm etc. Local KVKs

provided training and extension, soil testing support along with
supply of improved seeds.

Interested households were exposed to the work of CAZRI, KVKs
and that of other progressive farmers in the region where they
could see some useful set of technologies which they could adopt.
Need based demonstration, field based trainings were also
conducted. All these helped in motivating 310 families to participate
in the programme.

Conserving water, the scarce resource
The initiatives started with water resource development. In Barmer,
communities have a traditional underground storage system called
agor (See Box). But, many agors are structurally weak and are
prone to damage in every rainy season. Many are in the state of
disuse. Local communities were trained in techniques and skills
in renovating agors. Agors used by poor families were repaired
by the trained people, using cement plastering.

Water harvesting structures, called Tankas, were created near the
houses to ensure availability of drinking water. Rooftop rainwater
harvesting was also introduced along with the storage tank
wherever feasible. Around 60,000 litres of rainwater was harvested
even when rainfall is 250mm per annum.

Making better use of water
With increased availability of water, communities were also
conscious about the way it had to be used. Priority was given to
drinking water followed by water for livestock and irrigation.

Agor is a circular catchment area with diameter of 5 to 8 m, paved
with stone fragments, sand and gravel. The surface slopes inward,
towards a silt catcher that leads to an underground pit, in which the
collected rainwater is stored. As mud is used for plastering, the
collected water has to be filtered before use.

Meeting of Ber Wadi farmers in Ranigaon kala village
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With surplus water, the area under irrigation increased. Farmers
started growing additional half acre with protective irrigation.
Farmers started raising vegetables on small plots. Vegetables crops
suited to arid conditions (water melon, cucumber, ridge gourd,
bottle gourd) were grown. By consuming vegetables on a regular
basis, the nutritional status of households improved. The surplus
produce, which was sold, fetched some additional income too.

To optimize the available water, wadi model of tree raising was
promoted. Farmers were motivated to plant trees that required less
water for getting a stable income from the land. Tree species were
selected keeping in view the agro-climatic conditions of the area.
Fruit trees like ber (Ziziphus mauritiana), Pomegranate (Punica
granatum), Gondi (Cordia gheraf) and date palm were selected
owing to their tolerance to excessive heat, survival in salinity and
less water requirement. Around 50 plants of two hybrid ber varieties
(Gola and Seb) promoted by CAZRI, were planted alongwith 50
other fruit-yielding plants on half an acre area adjacent to the
residence. Farmers were trained in growing and managing trees
and were provided with input and management support for the
entire cycle of tree plantation. Locally available natural resources
have been used for fencing plots and protecting saplings from
extreme heat. Other adaptation techniques were also used. For
instance, SYBOIN –S, a PH reducer, was used to increase water
storage capacity of sandy soils. Vermicompost and organic manures
were added to enhance root growth.

From the second year of planting, farmers started getting the fruit
harvest which maximized from the fourth year onwards. Ber plants
provided an additional advantage with their green foliage serving
as fodder. From the fourth year onwards, each ber plant has yielded
around 4kg of fodder. With 80 trees per wadi, every household
had a potential to harvest 320 kg of fodder, which could support
goat rearing. In a way, trees in wadi helped poor communities opt
for a very viable and remunerative livelihood option in desert
regions.

Amongst forestry species, farmers raised multipurpose trees and
drought resistant trees like khejari (Prosopis cineraria) as they
had variety of uses. The fuel wood and fodder requirement of
families is expected to be met by these trees in future.

Goat rearing - a source of income
Desert families rear 2-10 goats with a mix of breeds like Marwari
and Sirohi. The productivity of these breeds is low with 200-500ml
milk production per day. To improve the quality of the existing
breeds, cross breeding with ‘Sindhi’ breed of goat was promoted.
Sindhi breed has several advantages. This breed depends on open
grazing and is known for twin production. The yield of milk and
meat is also high. One Sindhi breed buck per 10 households was
provided for cross breeding. This has resulted in substantial
improvement in quality of goats in a cluster. One-year-old goats,
with body weight of 60-80 kg, fetched around Rs 2000. Each family
has sold at least 3 kids a year and earned good income.

Basic nutritional support and healthcare services were provided
through paravets known as ‘Bakri Mittras’. Bakri mittras are local
goat rearers who are trained in management and treatment aspects

of livestock. They offer goat breeding services and take care of
grazing of bucks.

Along with livestock development, efforts were made to improve
forage production. Traditional practice of protection of commons
was revived for silvipasture development. This included practices
like reseeding with high yielding varieties of perennial forage
grasses like Sewan (Lasiurus Sindicus), Dhaman (Cenchrus
setigerus) and stylo hamata, and fodder trees like Pilu (Careya
arborea), Gondi (Cordia dichotoma), Neem and Shirish (Indian
siris).

A replicable model
A farming-system model, combining water-resource development
with agri-horti-forestry and fodder and livestock development,
emerged as a cost-effective and sustainable option, with replication
potential. By integrating suitable tree crops with traditional
agriculture, improving livestock breeds, and reviving traditional
water harvesting methods, there was a synergistic impact on the
livelihood situation. Since all the above interventions have been
introduced as a ‘package’ at the level of family, together these
interventions improved the natural resource base and have
enhanced the livelihood options for desert communities. The model
proved that even in adverse conditions, there exists a scope and
opportunity for enhancing livelihoods.
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Desertification is a long-term process leading to biodiversity
loss including habitat degradation, reduction in soil health,
reduction in ecosystem productivity, depletion of aquifers,

and the expansion of invasive species. The link between land
degradation and desertification is abundantly clear. Degradation
removes natural predators and biotic regulation that occur in less
managed ecosystem as in arid regions and can result in increase of
pathogens and pests that affect humans, animals and plants. A loss
in natural vegetation leads to a loss in soil organic matter (SOM)
and a loss in soil stability.

Original ecosystems are suitably adapted to the harsh environments
(e.g. arid and dry semiarid). The major changes in these ecosystems
include, grasslands degradation, grass composition and livestock
dynamics; neglect of surface water bodies (nadis) and rainwater
harvesting systems (khadins); overexploitation of groundwater;
disappearing community driven traditional protection approaches
(Orans); loss of species (eg., Great Indian bustard) due to either
greed or other activities like mining, urbanization and
modernization in agricultural activities. For instance, introduction
of massive irrigation through Indira Gandhi Nahar Project (IGNP)
and tube wells, mechanization and extensive cultivation, too
drastically affected the biodiversity. Introduction of IGNP which
covers an area of 1.869 Mha in Rajasthan did result in considerable

loss in biodiversity, be it land use (crops, grasslands etc) or be it
natural impediments leading to water logging or be it the
consequent changes in soil biota.

Declining traditional systems
Orans, the traditional forest resources are repositories of
biodiversity. Orans for ages have been the source of food for
livestock and birds, medicines for people and livestock, and water
for people and livestock. There are 1100 orans covering 100,000
hectares. Several plant species are grown in these orans - Prosopis
cineraria, Zizyphus nummularia, Salvadora, Capparis decidua,
Calatropis procera, Acacia catechu, Anogeissus pendula, Acacia
catechu, Butea monosperma, Syzygium cumini, Ficus religiosa,
etc. The grasses include Lasiurus sindicus and Cenchrus ciliaris.
Similarly, dependent animals include jackals, deers, rabbits, snakes,
mongooses, squirrels and birds include peacock and parrot. While
the precise composition of plants and animals vary depending on
the ecosystem, there is a fine equilibrium among fauna and flora.
These Orans are fast vanishing, though some civil societies are
doing exemplary work trying to revive them. Over a million people
who depend on them are now struggling with the decline.

Traditional water systems include nadis, khadins and talabs which
were the most important water sources in the extreme arid
ecosystem (Jaisalmer, Bikaner and Barmer). On a community basis
(generally same caste, religion, social group), farmers used to farm
the area around these water bodies in the post monsoon period
with an understanding for equitable share of the harvested produce.

Loss in biodiversity with
desertification in
Arid Rajasthan

J. Venkateswarlu

Degradation of land disturbs the ecosystem balance by
destroying the species diversity. Biodiversity is therefore a
good indicator of land degradation and desertification.
Preserving biodiversity and preventing land degradation
is more economical than attempting rehabilitation. The best
way to prevent land degradation is to improve the natural
vegetation and restore soil organic matter.

Introduction of Indira Gandhi Nahar
Project  in Rajasthan resulted in

considerable loss in biodiversity and
changes in soil biota.

Loss in biodiversity with
desertification in
Arid Rajasthan
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Unfortunately, all these traditional systems are getting dismantled
or demolished, particularly in IGNP command area. Talabs (tanks)
declined with quantum jump in well and canal irrigation.

Grazing areas are shrinking as well as degrading. Earlier, the climax
grass cover was Dicanthium – Chenchrus – Lasiurus species. Now
it stands degenerated and replaced by ephemeral grasses, Eragrostis
(Chiri grass) and Aristida fumiculata (Lamp) which are less
palatable. Degradation of grasslands / pastures is not only leading
to poor and less palatable low yielding grasses, but also increasing
soil erosion and runoff depending on the grazing regime.
Overgrazing has become a rule than an exception. The herbage
yield as well as the carrying capacity of these areas is seen to be
drastically coming down while on the other hand the livestock
population (small ruminants) is on the rise. Several people
dependent on small ruminants are now struggling owing to
shrinkage and decline in quality of the community grazing bodies
as well as shifting of pasture management from community to the
state. Emerging alternative source is bajra as fodder.

Changing biodiversity with modern irrigation
systems
In so far as the plant species are concerned, multi purpose tree
species are vanishing in the command area while unwanted weeds
that are persistent (e.g. Doob and Motka) are showing up. While
canals are getting choked with obnoxious hydrophytic weeds, water
logging is on the rise along with unwanted weeds. Changes in
plant species as a consequence of IGNP is indicated in the Table.

There are changes in the crop species as well. The land races of
bajra, the staple crop of the region, are ideally suitable for the
region with their apical dominance and thin stems which can
withstand moisture stress. They are also useful as fodder for the
livestock. Famers too preferred such land races for their suitability
to the ecosystem and being of low-cost. But the government
departments special drive on hybrid bajra with external inputs is
gradually replacing the traditional land races.

There have been changes in composition of rodent communities
also in IGNP areas. The shift to mesic forms of rodents is leading
to damage of stored food grains. Coming to invertebrates, irrigation

resulted in loss of several of them which have been helping in soil
building and in enhancement of soil productivity in extreme dry
conditions. While one could observe white ants, large and small
black ants, beetles, grasshoppers, mites during the pre IGNP period,
presently earthworms, nematodes, snails, and mosquitoes are seen.

With mechanization and growing of commercial crops, some of
the multi purpose tree species and birds are becoming endangered.
The endangered tree species include Commiphora mukul (Cuggal),
Salvadra Oleiodes (Jal), S. persica (Pillu), Colligonum
polygonoides (Phog), Cardia myxa (Gonda),Capparis decidua
(Ker), Carissa corandus (Karanda), Citrullus colocynthus
(Thumba), and birds (Great Indian bustard).

Mechanization and use of tractors has led to bush and grass
clearance retaining only trees like khejri and Rohida. This clearing
of land resulted in exposing barren soil surface in summer resulting
in more arid erosion. Further, the exposed soil also led to changes
in soil biota. biodiversity. Soil microbes and the tiny animals in
earth provide a wide range of ecosystem services including nutrient
cycling, nitrogen fixation, decomposition, pest control, pollination,
soil moisture retention, drainage, carbon sequestration, waste
recycling etc. They even play little known but major role in climate
regulation.

Land degradation and desertification spell the gradual death of
soil’s complex web of biota. Soils harbour the larvae of pollinating
wasps, beetles, flies and bees. The invertebrates in the arid
ecosystem prove the point. FAO states that about 70% of the food
crops in 146 countries are bee-pollinated. If we lose these
‘keystone’ species whole edifice will collapse. The monetary value
of the eco-system goods and services provided by soils and their
terrestrial systems was estimated in 1997 to be 13 trillion US$.
The soil biota underwrites much of this value. So (FAO says)
“enhancing soils anywhere enhances life everywhere’. And Soil
Organic Matter is the key for enhancing the soils.

Conclusion
Biodiversity is a good indicator of land degradation and
desertification. Degradation has become the net result leading to
desertification and loss of biodiversity in relation to the composition
of pastures, livestock, tree and crop systems, the soil biota
(particularly the fauna) and the hydrological systems. It is advisable
to focus on prevention of land degradation – because attempts to
rehabilitate areas are costly and tend to deliver limited results.
And the best way to achieve the prevention is to improve the natural
vegetation and restore soil organic matter. Let us remember
prevention is cheaper than rehabilitation. Hence preservation of
biodiversity in drylands is important, particularly as a third of the
global population make a living in such an ecosystem.

J. Venkateswarlu
Former Director,
Central Arid Zone Research Institute,
Jodhpur, Rajasthan.
E-mail: jagarlapudi34@yahoo.co.in

Vanishing species Invasive species

A. Trees and Bushes a.  Fields
Colligonum polygonoides (Phog) -  Cynodon dactylon (Doob)
Heloxylon salicornicum (Lana) -  Cyperus rotundus (Motka)
Calotropis procera (Ak) -  Eclipta erecta (Jalbhangra)

B. Grasses b.  Canals / Waterlogged areas
Lasiurus sindicus (Seewan) -  Typha angustata
Cenchrus ciliaris (Anjan) -  Arundo donax (Bara nal)

-  Saccharum spontancum
(Gramma) Panicum antidotale -  Eichornia cressipes

   (water hyacinth)
S.K. Saxena (1991)
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Evidence of success
By Jorge Chavez Tafur

Working as a sustainable land management specialist at
the Centre for International Cooperation of the Free
University in Amsterdam, and as a Senior Fellow at the
World Resources Institute, in Washington, Chris Reij is
the facilitator of “African Re-greening Initiatives”. This is a
platform that supports farmers in the process of adapting
to climate change and in developing more productive and
sustainable farming systems. This platform was launched
to help scale up the results of the efforts of those farmers
and communities in Burkina Faso and Mali who have
shown enormous success in the fight against
desertification.

This is a gloomy picture...
Yes, it is gloomy. In a way, we are heading into a perfect storm.
And unless we do something at a large scale, we are heading into
trouble. But things are happening, and we now know much better
what to do, and how to do it. And if you look at the Sahel, there is
a lot of evidence, with farmers engaged in a very successful
approach. If you go to southern Niger, you will find 200 million
trees that were not there 20 or 25 years ago. And this is not because
farmers started planting trees, but because farmers protect and
manage the trees that regenerate spontaneously in their farms. What
you see is that the density of on-farm trees has increased, while
vegetation in the common lands has degraded, so there is a shift
from natural vegetation to agro-forestry systems on farms. This is
highly relevant to farmers, especially in areas of high population
density. And it shows that farmers have come up with systems that
can cope with drought.

Is this just one ‘island of success’?
This is an island, but it is an island of 5 million hectares, which is
bigger than the Netherlands. And it happens in a place where
farmers had their backs against the wall. Yields had gone down so
much, the population densities were so high, the natural vegetation
cover almost didn’t exist anymore, so women had difficulties with
the household energy supply. Without intensifying their agricultural
production system and increasing production sustainably, farmers
would have been forced to leave, there would no longer be a future
for them.

Whose idea was it?
Perhaps this is what I like most. This is local knowledge, and local
knowledge in action. The contribution of projects, and even of
researchers, has basically been limited to supporting farmer’s
efforts. We are only catalysing processes, and creating movements.
It is the farmers who are experimenting and innovating.

Isn’t there a contradiction between producing food
and stopping the deserts?
I don’t think so. If anything, the contradiction was there before
the 1960s, when most of West Africa was following the
“modernisation” paradigm, and “good” farmers were those who

Chris Reij went first to West Africa in 1978 as a regional
planner, at a time when, after a severe drought period
“serious erosion was taking place and yields were declining

drastically”. Yet, looking back, he feels that desertification is now
an even more serious problem. However, “in this ‘sea of doom
and gloom’ you find many ‘islands of success’ where the
degradation rates have not only diminished in the past 30 years,
but where things have improved, and which have an enormous
potential for scaling up. This is all very positive.”

Looking at the world as a whole, are the deserts
growing?
All over the world, we see recurrent periods of drought, a severe
depletion of soil fertility, and the degradation of the vegetation
cover. So, yes, we can say that things are worse. In West Africa, in
particular, there was a prolonged drought between 1968 and 1973,
and rainfall remained low, and it is still irregular. Farmers have
been forced to expand their cultivated areas in order to compensate
for the declining crop yields, cultivating in areas which had some
tree cover, and therefore cutting the trees in order to farm. During
the 1970s and 80s we saw an enormous decline in the vegetation
cover in order to increase the total yields – basically by expanding
agricultural production into land that was marginal, creating
degradation. Today, climate change is only making the situation
worse for farmers and herders.
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cultivated a monocrop and who wouldn’t have trees on their fields.
Even after independence, many governments subsidised farmers
to remove the trees from their fields, in order to allow for
mechanisation, in the hope of achieving higher yields. It is clear
now that this kind of modernisation was detrimental to the
sustainability of agricultural production systems, because it causes
a lot of erosion, and thus also affects crop yields. What we see
now is a reversal of that paradigm. The evidence points in the
other direction: without on-farm trees, there is no future for
agriculture in Africa’s drylands.

So are there more crops now?
You can see enormous differences between the villages with trees
and those without trees. Trees produce fodder, so families have
more livestock. Trees produce leaves, which are sometimes part
of the human diet. Trees produce firewood, which farmers can
even sell in the markets for cash which they can use to buy
expensive cereals on the market during drought years. Villages
without trees do not have the same opportunities, and this translates
directly into higher infant mortality rates. I don’t necessarily believe
in a strict organic approach; adding small quantities of fertilizers
can be very beneficial. But this is not just about fertilizers, but
about complexity, and about developing complex agricultural
production systems which are more resistant to drought, and more
productive. And these can be seen in place.

Aren’t more ingredients needed?
The technical part of the protection and management of the trees
is very simple, but you need village institutions; the people need
to organise themselves in order to manage the new tree capital. So
the building of village institutions is required, and there are two
possibilities. Either you look and see if there are traditional
institutions which can be revitalised, as it is happening in some
parts of Mali, or you help build new village institutions which can
do the job, as is happening in some parts of Niger. Either way,
these village institutions need to have a balanced representation
of men and women, and also of herders, and also of the young.
And then you see that, over the years, these village institutions do
their job by, for example, sanctioning those who do not respect
their rules for managing their resources... These village institutions
are developing into problem solving institutions: when other
problems emerge, villagers can meet and discuss and come to an
agreement. And the villagers soon realise that there are also
neighbouring villages going through the same process, so they are
now in the process of building inter-village institutions. It takes
time, as it is a complex process, but it is happening, and it works.

Don’t you also need land ownership?
We are talking about individuals, managing their property. So this
only works when farmers have the exclusive rights to the trees on
their farms. Back in the 1980s, the land and all the natural resources
belonged to the state, a heritage of the French colonial times. But
this started changing after 1985. Clearly defining issues such as
the ownership of the land and of the trees is a key condition for
success. In that sense, it is very important to work with national

governments, and to engage in dialogue in order to create enabling
agricultural development policies and forest legislation which gives
farmers the explicit ownership of their own farm trees.

So you need a national-level framework that
supports, or at least does not go against what farmers
are doing...
Exactly. You need policies which enable farmers to do things, and
also policies that give them an incentive to take care of their
resources. We need good policies and legislation. It is vital to create
grassroots movements and work from the bottom up, but we also
need to go from the top downwards, creating and enabling national
policies and legislation. There is a role for both. I think that farmers
can be even more effective if the national policies and legislation
support this process. There are no other major obstacles which
would prevent us from being successful, so I think that success is
within reach.

So are we going to see 5 million hectares of trees
elsewhere?
We will see them soon in many other places. But we need a
systematic strategy for scaling up the agroforestry successes seen
in Niger and other areas. This would have to include farmer study
visits, or bringing farmers from one place to another, and helping
them see what other farmers are achieving. Another component
could be to spread information by systematically using ICTs,
mobile phones and rural radio, and giving the floor to all those
farmers who have so much to say. In short, it requires an effective
and efficient knowledge management programme. And this
programme needs to include policy makers. Many national policy
makers have no clue of what is happening on the ground. You
need to bring the policy makers from governments and donor
agencies into the field, and show them what is happening on the
ground, so that they get inspired by success, and support similar
processes.

And what must they do?
If they are Members of Parliament they will see if there is a need
to revise the forestry legislation in order to make it more supportive.
If they work with media and communications, they can find ways
to communicate these achievements to a larger section of the public.
There is a whole toolbox that can be used for scaling up.

Which brings us to international platforms, such as
the UNCCD. What would you tell them?
With Luc Gnacadja at the helm, the UNCCD is in good hands, and
their message is pointing in the right direction. The problem is
that not all the countries that signed up to the Convention are taking
all the right steps to get there, so we still have a lot to do.

For more information, please contact Chris Reij at c.p.reij@vu.nl or
visit the website of the Africa Re-greening Initiatives: www.africa-
regreening.blogspot.com 19
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Development through Convergence
Enhancing rural livelihoods through Watershed
Development
Suvarna Chandrappagari, D. Kalpana and
N. Polappa

Drought although occurs as a natural phenomenon, human
interventions also induce droughts, increasing the
vulnerability of the poor in the semi arid regions. Watershed
development is found to be an appropriate drought proofing
solution to address the issue of drought and desertification.

Andhra Pradesh is one of the states in India which has
historically been most severely affected by drought.
Eleven districts in Andhra Pradesh are classified as

drought-prone and Anantapur district as desert-prone, by the
Government of India. The Government of Andhra Pradesh realized
the fact that with proper planning, scientific approach and efficient
management it is possible to increase the productivity of degraded
lands while creating huge employment opportunities for landless
poor.

The State Government launched a Ten-Year Action Plan (1997-
2007) for development of 100 lakh hectares of wastelands and
degraded lands at the rate of 10 lakh ha every year with financial
outlay of about Rs.4000 crores by the Rural Development, Forest
and Agriculture Departments, out of which 78.20 lakh ha target
was set for the Rural development Department. The Government
of Andhra Pradesh has been implementing centrally sponsored
watershed programme under various schemes with the basic
objectives to minimize the adverse effect of drought and control
desertification through rejuvenation of natural resource base of
the identified desert/ drought prone areas. The programme strives
to achieve ecological balance in the long run as well as promote
overall economic development and improve the socio-economic
conditions of the resource poor and disadvantaged sections
inhabiting the programme areas.

In order to achieve the objectives of the Watershed Programme,
various treatment measures and interventions have been undertaken
for protecting, conserving and developing natural resources and
improving livelihoods of the rural poor. Reputed NGOs in the state
have been acting as Project implementing agencies and Resource
Support Organizations for successful implementation of the
Watershed Programme.

Community Participation
Community participation is imperative for the effective
implementation of the watershed programme at every level. A clear
role has been given to the people at various phases of project
implementation i.e at planning, execution and monitoring phases
for maximizing the benefits. Local communities were formed as
common interest user groups and watershed committees through
various participatory approaches. As part of community based
monitoring systems, Social Audit process is adapted to watersheds
in collaboration with Society for Social Audit, Accountability and
Transparency (SSAAT). To motivate the community and make the
people own the programme, initially, various entry point activities
are undertaken viz., promoting non-conventional energy resources
like solar street lights, solar lamps, setting up of mineral water
plants, conducting animal health camps, sheep camps etc.

Initiatives to conserve natural resources
To conserve soil moisture, conservation measures like earthen
bunds, stone bunds, pebble bunds, trench cum bund, continuous
contour trenches, staggered trench, water absorption trench etc.,

Convergence with other development
programmes helps not only to supplement

funds for holistic treatment but will also
complement each other

 Water, the life source for livestock
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were promoted. Water was harvested through structures like
vegetative check dams, brush wood dams, earthen gully plug, sand
bag structures, farm /dugout ponds etc.

Efforts were made to improve vegetation through raising nurseries,
block plantation, afforestation of barren hills, bund plantation, live
fencing, dry land horticulture, fodder development etc. Such
activities taken up on forest fringe areas falling in the upper
catchment areas of the watershed activities substantially increased
the green cover and helped natural regeneration of the forest.

To protect the Common Property Resources (CPRs), the land was
developed, overgrazing was controlled and fire breaks were erected
to prevent forest fires. All these measures resulted in the
improvement in the extent of forest cover and growth of CPRs.

Promoting sustainable livelihoods
To reap the benefits from conserved natural resources, it is
imperative that the agricultural productivity be enhanced. It plays
a key role in alleviating poverty and enhancing livelihood options
in the drought-prone areas. Various initiatives were taken up for
improving agriculture and livestock development. Also, micro
enterprises were promoted to enhance the livelihoods of landless
poor.

Field initiatives included measures to improve soil fertility, micro
nutrient management, INM (Integrated Nutrient Management),
IPM (Integrated Pest Management), innovative practices like SRI
(System of Rice Intensification) cultivation in paddy, cultivation
of aromatic and medicinal plants etc. Small scale infrastructure
development was promoted in the villages through setting up of
vermi compost units, bio-pesticide units, micro-irrigation systems,
seed drying platforms, custom hiring centers etc., to support farm
based production.

As the poor often have low quality animals, with low productivity
and access to services is also poor, a number of initiatives were
taken up for livestock management. Livestock development
centers, providing breeding bulls belonging to breeds such as

Ongole and Murrah were established in collaboration with the
Animal Husbandry Department. Fodder crops which thrive well
even if there is minimum rainfall during the kharif season, such as
sorghum, maize, hybrid bajra, pillipesara etc., were promoted. The
farmers were encouraged to grow Azolla, a highly nutritious blue
green algae, annual and perennial grasses, fodder trees in dwellings,
Stylo hamata on field bunds and in other possible common property
areas. Backyard poultry was also promoted. Village level women
federations were encouraged to take up pisciculture in water tanks.

Non-farm enterprises such as leaf plate making, weaving,
mushroom cultivation, basket making, group trading, edible and
non-edible oil units, tamarind processing and packing of pulses
were promoted among the poor households.

Convergence of programmes
One of the major strategies of the programme was to converge
with various departments and programmes to bring in a holistic
impact. An effective convergence arrangement is established with
other programmes (MGNREGS - Mahatma Gandhi National Rural
Employment Guarantee Scheme, a rural employment programme
of the government) and departments (Department of Agriculture,
Animal Husbandry, Forestry, Horticulture etc.,) for undertaking
interventions. As the funds available under watershed development
project may be inadequate to saturate a watershed, convergence
with other development programmes helps not only to supplement
funds for holistic treatment but will also complement other
development programmes. For instance, convergence with
MGNREGS programme complements MGNREGS to focus on the
asset creation which will have direct impact on the soil moisture
conservation and socio economic status of rural poor. A state
specific clear cut convergence policy with MGNREGS scheme
for holistic treatment has been evolved and is being successfully
implemented in the state.

Similarly, non pesticide management along with comprehensive
soil fertility management activities viz., NPM shops consisting of
all biological extracts, NADEP compost pits, household nutrition
security models, custom hiring centres etc., are being taken up in
convergence with Community Managed Sustainable Agriculture
(CMSA) wing of Society for Elimination of Rural Poverty (SERP).
For enhancing livelihoods of rural poor, Poorest of the Poor (PoP)
strategy of SERP is adopted to provide financial assistance to the
identified poor through women Self Help groups and federations,
for promoting income generation activities.

Treatment of forest fringe areas is being taken up in collaboration
with the Forest Department. Similarly, livestock development
initiatives such as livestock health camps, breed improvement,
nutritional support, capacity building of the stakeholders etc., are
being taken up in convergence with Department of Animal
Husbandry.

Impacts
Research studies reveal that the impact of the watershed
management is clearly visible in many watershed areas. The impact
is seen in terms of increased soil moisture, increased ground water

Table 1: Watershed programmes implemented
under various schemes

Scheme No. of Watersheds Area
 implemented in AP (Lakh Ha)

Employment Assurance Scheme 1906 9.53
AP Hazard Mitigation 100 0.50
Drought Prone Area Programme 4242 21.21
(DPAP)
Desert Development Programme 1054 5.27
(DDP)
Integrated Waste Land 1499 7.49
Development Programme (IWDP)
AP Rural Livelihoods Project 500 2.50
(APRLP)
Integrated Watershed 552 23.67
Management programme
(IWMP) – Cluster Watersheds
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recharge, increased water percolation, enhanced water storage in
tanks and increased soil fertility. Also degraded lands are reclaimed,
carbon sequestration improved and enhanced livelihood
opportunities to the rural poor are enhanced. Watershed initiatives
have also contributed for the improvement of the green cover and
growth of CPRs, enhanced socio economic conditions of rural poor
through creation of substantial wage opportunities and livelihood
options contributing to increased income levels.

Conclusion
The experiences of Andhra Pradesh Watershed Management
programmes demonstrate that the effect of drought and
desertification can be effectively tackled through integrated
Watershed management measures at local level through active
participation of rural communities. More importantly, it proves
that an integrated approach and convergence of programmes goes
a long way in achieving holistic impact in watershed areas.

However, development through convergence is a time consuming
process and not without challenges. It calls for mutual cooperation,
active participation and sharing of insights by each of the
programmes. It is important to have a vision and a holistic design
which is flexible, before planning activities with various
departments. This design should be continuously revisited to
accommodate changes as and when required.

One of the important reasons for achieving convergence among
different programmes is that all of them belonged to the same
department, i.e., Department of Rural Development. On the other
hand, inspite of some very good examples in the field, not much
convergence could be achieved with the agriculture department at
the policy level.
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Emerging markets
Vol. 15 No. 2, June 2013
Almost all small farms produce both for self-consumption and for the
market. Successful participation in the market not only depends on
factors such as the organisational capacity or the existing infrastructure,
but also on how farmers can take advantage of the existing value
chains and strike a balance between the monetary and non-monetary
economies. Many programmes for rural development focus on
developing the value chains that link producers to consumers. Most of
them assume that, by connecting farmers to people who can buy,
process, package, and market their produce, farmers will increase
their incomes. However, increasing the efficiency of value chains does
not automatically benefit family farmers, particularly in the face of
globalisation or price volatility, so the issue of how farmers can increase
their share of the value added value, or receive a fair portion of the
final price is often not addressed.

This issue of LEISA India will focus on recent innovations in value
chains and emerging agricultural markets. It will look at the ways in
which farmers can become more resilient in the face of price
fluctuations, climate change, or hostile institutions. What strategies do
farmers and their organisations employ to meet the challenges posed
by the corporate domination of agricultural markets? This issue will
examine the policies and institutional frameworks needed to make value
systems work for poor farmers, and how the development of “new
economies”, local markets and local value chains can improve rural
livelihoods in a sustainable way. This also implies strengthening the
autonomy of family farmers and enhancing multifunctionality on agro-
ecological farms.

Please send your articles for the June 2013 issue of LEISA India
to leisaindia@yahoo.co.in before 31st March, 2013

Call for ArticlesCall for Articles
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Trees on common lands
Protecting environment,
improving livelihoods
D. Dhyani, R.K. Maikhuri and
L.S. Rawat

Desertification is a major environmental and socio-economic
problem with negative effects on the livelihoods of two
billion people, 90% of whom are living in developing

countries. It is of utmost importance that local communities
understand these threats and work towards broadly acceptable
solutions. Restoration actions are increasingly being implemented
throughout the world, supported by global policy commitments
such as the Convention on Biological Diversity, the Kyoto Protocol,
and the United Nations Framework Convention on Climate
Change.

Rehabilitation of degraded abandoned lands is important from
regional, national and global dimensions of sustainable rural

Development interventions when integrated harmoniously
with existing eco-systems can lead to tangible
improvements in the living conditions and self sustained
development of the rural people. Such activities can better
equip local communities to improve their livelihoods in a
sustainable manner while harnessing the resources in ways
that meet both short and long term needs.

Arresting land degradation with tree planting
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development. Though numerous land rehabilitation projects have
been implemented in the Himalayan region, the impact has, by
and large, been poor because of inappropriate technologies, policies
and implementation mechanisms. Hence, there is a need to develop
some potential interventions which not only combat the process of
desertification, but also enhance the sustainable rural livelihoods
of inhabitants of Himalayan regions.

Uttarakhand has million acres of cultivable wasteland, which is
lying idle and can be brought under orchard crops without curtailing
the area under food crops. There is good scope in the Tehri Garhwal
district for technology based improvement in the production of
field crops, vegetables, fruits and other agriculture and allied
livelihood activities. Realising this, three village clusters i.e.
Jamnikhal, Manjgaon and Hadiya in Tehri Garhwal were identified
to implement the Sustainable Rural Livelihood Security project
under National Agriculture Innovation Project (NAIP). The project
was implemented by the Garhwal Unit of G.B. Pant Institute of
Himalayan Environment and Development, to demonstrate
livelihood based approach to combat desertification through
establishment of horticulture models and value addition.

Planning the initiative
Meetings and discussions were held with local communities,
researchers and scientists to develop and test options and strategies
to address land degradation. During the process nearly 300
households in all five villages of three clusters were consulted.
Transect walk surveys were conducted in December 2007 with the
villagers to identify common waste lands. Based on people’s
responses, around 9 hectares of village common lands for
horticulture development were identified in all the three village
clusters - 2.5 ha in Jamnikhal, 3.5ha in Hadiya and 3ha in Manjgaon.

To execute the activities, 5 groups of 30 farmers were formed in
each village.

Developing a model
It was difficult for farmers to estimate the benefits that the project
could bring in, as the results were not visible immediately.
Initially, the farmers were only interested in earning income
from the labour activities in developing the model. They
got interested once the trees started bearing fruits.

To develop horticulture prototype, land was cleared by
uprooting bushes and unwanted thorny plants. Pits were
dug and farmyard manure (FYM) was mixed in every pit
before planting, to make it conducive for plant growth.

All plants were protected with barbed wire fencing. A total of 3900
seedlings of various horticultural crops i.e. Pear (Prunus persica)
– 350, Apricot (Prunus armenica) - 1100, Walnut (Juglans regia)
- 800, Apple (Malus sp) - 200 and Peach (Pyrus communis) - 400,
and Plum (Prunus domestica) - 600, were planted in three village
clusters.

To arrest the mortality of plant seedlings due to water scarcity,
two cost effective water harvesting tanks with 12500 litres water
storage capacity were constructed in Manjgaon and Jamnikhal
village clusters. While Plum trees showed the maximum survival
of 88.2%, Walnut (87.3%), Apple (87%), Apricot (83.8%), Peach
(79%), and Pear (77.3%) trees had lesser survival rates.

The local people were fully involved in the planting activity. The
men participated in land preparation and pit digging whereas the
women were involved in weeding, irrigation and plantation work.
The community took responsibility of watch and ward on rotation.

A cooperative was formed at the village level. The group members
were responsible for harvesting and marketing the fruits. During
fruiting season, the selected members of groups used to collect
the fruits and sell the harvested fruits in the market. The returns
were shared among the group members.

Farmers harvested around 775 kgs of apricot, 1240 kgs of pear
and 1640 kgs of plum from the entire land area with the total value
of fruit harvest being estimated at Rs. 1,99,620.

To enable farmers get better value for the produce, they were
motivated to process the produce. Though villagers were aware of

Table 1. Fruit production and fruit bearing plants at three village clusters.

Species No. of fruit bearing plants Production/species (Kg)

Jamnikhal Manjgaon Hadiya Jamnikhal Manjgaon Hadiya

Apricot 23 19 21 217.35 532 22.75
Pear 27 25 29 52.65 1137.5 57.85
Plum 11 12 9 13.6 1440 11.6

The degraded lands converted into
horticulture orchards helped in stabilizing

soil, improving soil fertility and also
enhancing carbon sequestration. Increased
tree canopy restored habitats for birds and

other micro and macro fauna.

Wastelands converted to orchards
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the value of the edibles, they didn’t know how to process them.
Around 143 farmers who expressed interest in processing, were
trained on the technical methods of processing and preparation of
products. Experts from fruit processing institute were invited to
demonstrate the process of value addition so that the villagers could
easily adopt and improve their livelihoods.

The way forward
The pilot initiative helped in demonstrating the value and potential
of these horticulture models in terms of improving livelihoods as
well as arresting land degradation. The degraded/wasteland
converted into horticulture orchards has helped in stabilizing soil,
improving soil fertility and also enhancing carbon sequestration.
Increased tree canopy has provided habitats for birds and other
micro and macro fauna.

Most importantly, the initiative has empowered the community in
self management of resources. Villagers are now well aware of
the basics of developing orchards. They have started to adopt and
replicate horticulture models in their abandoned lands. Also, other
people who are not part of this initiative are showing keen interest
to take up horticulture. More than 500 horticulture plant seedlings
were distributed to the interested farmers of three village clusters.
Farmers were guided to get help from different agencies like
National Horticulture Board, Block Development Office etc., who
also provide funds for such activities.

It is hoped that the present activities of the project will add to the
growing knowledge base about horticulture development and may
be helpful to policy planners and developmental agencies working
in the area of rural development. Such activities can better equip
local communities to improve their livelihoods in a sustainable
manner while harnessing the resources in ways that meet both
short and long term needs. Project interventions when integrated
harmoniously with existing eco-systems can lead to tangible
improvements in the living conditions and self sustained
development of the rural people.

Acknowledgement

The authors wish to thank the Director, G.B. Pant Institute of
Himalayan Environment and Developemt, Kosi-Katarmal, Almora

for providing facilities and National Agriculture Innovation Project
(NAIP), Component-3, ICAR, New Delhi for providing financial
support.

References

Maikhuri R.K., Semwal R.L., Rao K.S., et al., Rehabilitation
of degraded community lands for sustainable development
in Himalaya: a case study in Garhwal Himalaya, India,
1997, International Journal of Sustainable Development and
World Ecology 4: 192-203.

Paul A. and Patrick H. 2008, The Belgian development
cooperation and the problems of land degradation and
desertification. In Combating desertification monitoring,
adaptation and restoration strategies (Editors: Donald G.,
Cornelis, W.M., Murielle E. and Patrick H.), 2008, UNESCO Chair
of Eremology, and Belgian Development Cooperation, 206p.

Benayas, J.M., Newton, A.C., Diaz, A. and Bullock, J.M.,
Enhancement of biodiversity and ecosystem services by
ecological restoration: a meta-analysis, 2009, Science 325:
1121–1124.

Bullock, J., Aronson, J., Rey Benayas, J.M., Pywell, R., and
Newton, A., Restoration of ecosystem services and
biodiversity, 2011, Trends in Ecology and Evolution 26: 541–
549.

Deepak Dhyani
E-mail: drddhyani@gmail.com
R. K. Maikhuri
E-mail: rkmaikhuri@rediffmail.com
L. S. Rawat
Email: rawat_lakhpat@rediffmail.com
G.B. Pant Institute of Himalayan Environment and
Development, Garhwal Unit, P.O. Box 92,
Srinagar (Garhwal) 246 174, India.

For details, visit www.leisaindia.org

LEISA India
Also available in five Indian languages - Hindi, Kannada, Tamil, Telugu and Oriya



L E I S A  I N D I A   D E C E M B E R  2 0 1 2

26

Combat desertification
It’s time to act!
Amal Kar

‘Desertification’ is a slow and less perceptible process that
gradually leads to the decline of production potential of the land,
thus affecting the socio-economic conditions of people whose
livelihoods depend on that land. The arid western part of Rajasthan
and Gujarat states are the most vulnerable to desertification in
India. While periodic droughts and floods are the natural triggers
for accelerated land degradation, these are essentially integral to a
dryland climate, thus are generally cyclical. In contrast, the human
pressures on the land are progressive in nature and non-cyclic,
which make the land increasingly more prone to degradation if
adequate measures are not taken to arrest the degradation. A recent
assessment by Central Arid Zone Research Institute (CAZRI)
shows that about 18% area of western Rajasthan is now severely
affected by desertification and 66% slight to moderately, while
the rest 16% is largely unaffected. In arid western Gujarat, about
44% area is severely affected, 53% slight to moderately, and the
rest 3% is almost unaffected.

Mounting pressure on desert lands
One of the major reasons for very high wind erosion in western
Rajasthan is the high human and livestock pressure on the sandy
landforms. As population growth and modernization of agriculture
progressed in the post-independence era, the traditional system of
land fallowing became the first major casualty. Permanent pastures
became almost bereft of ground flora, and brows-worthy shrubs
became fewer. At the same time, the sparse natural woody
vegetation on the sand dunes and low sandy hummocks gradually

became the targets of fuel wood collectors, making the sand dunes
more vulnerable to wind.

Over the decades, tractor ploughing has become the single major
factor of potential sand and dust blowing activities. More land is
being opened for cropping (mainly irrigated cropping) in the sandy
terrain. Deep tillage with tractors has replaced the traditional
plough. The natural vegetation cover along with its intricate root
structure gets destroyed over much wider areas, thus causing more
of soil erosion in the pre-kharif months of May and June. Tractor
operation becomes difficult in a shrub/tree dominated area. Thus,
the easiest way is to clear the natural vegetation cover. This has
severely affected the traditional agroforestry system of the region,
a highly sustainable practice for centuries under rainfed cropping
system. As tractor-ploughing became omni-present even on the
higher slopes of the sand dunes, and natural vegetation cover
diminished. A huge loose sandy area became available to the strong
pre-kharif summer wind for mobilization. Consequently, with each
episode of dust/sand storm, the soils are rapidly becoming poorer
with loss of silt, clay as well as the precious plant nutrients. Apart
from erosion of the topsoil, containing the little organic matter,
the other major impact of wind erosion is the damage to crop plants,
burial of good agricultural land and infrastructure, and disruption
of transportation network. Broadly, the western-most part with finer
soils, higher wind strength, more dryness and poorer plant cover
is a major source of atmospheric dust, which gets carried eastwards
during the dust storms and gradually settles in the eastern part of
Rajasthan and adjoining parts of Uttar Pradesh and Madhya
Pradesh.

Irrigation, a trigger to land degradation
Salinization is dominant in the groundwater-irrigated south-central
part and canal-irrigated northwestern part of western Rajasthan.
Over-irrigation, lack of proper drainage in an alluvial plain

High human and livestock pressure on the sandy lands
bereft of natural vegetation cover, are resulting in serious
soil erosion and dust emissions. Unless we gear up our
efforts to increase the perennial vegetation cover several
fold, link it with alternative livelihood development for
economic well-being, start conserving water and make
sincere efforts to recharge our depleted groundwater
aquifers, there is every chance that high incidence of sand/
dust storms would start engulfing our prime cultivated
lands.

The dried up aquifers forced many
farmers to shift back from the irrigated

winter cropping to the rainfed subsistence
farming in monsoon, which led to new

socio-cultural problems
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dominated by buried stream courses, and seepage from the canals
are the root causes for the rise in water table and build-up of salinity
in the canal command areas. Also, irrigation with groundwater
having salinity/high residual sodium carbonate is a spoiler
elsewhere. Till now, irrigation in the desert has led to huge increase
in crop production, especially in winter crops, fetching large income
for the farmers. Water management in irrigated areas has, however,
remained a neglected field. Farmers of the Indira Gandhi Canal
command area have learnt their lessons after their prime lands had
to be abandoned due to water logging and salinization. The recently
commissioned Narmada Canal project in the southwestern part of
western Rajasthan needs to learn lessons from some of the
environmental issues raised by the faulty water management in
the Indira Gandhi Canal command area. This will enable in taking
corrective measures in time, especially because, part of the canal
network runs through areas having highly saline soils as well as
saline groundwater at shallow depth.

Elsewhere in the desert, groundwater being a free commodity and
farmers being enthused by the success of irrigation, over-irrigation
of fields has gradually become a rule. Presently, the well-irrigated
area is about 60% of the total irrigated lands, the rest being under
canal irrigation. Over the decades, as pumping of groundwater
increased, the discharge from many wells began to dwindle, and
the aquifers began to dry up. The affected farmers started going
deeper for water, which not only escalated the cost of lifting water,
but in many cases, the lifted water was also found to be of poor
quality. The soils got affected and the yield was reduced. Irrigated
farming then became either un-remunerative or difficult to pursue
due to dried up aquifers. This forced many farmers to shift back
from the irrigated winter cropping to the rainfed subsistence
farming in monsoon, which led to new socio-cultural problems
for the affected families. Many farmers have now resorted to
sprinkler and drip irrigation. The erstwhile fields, now bereft of
natural vegetation cover, are becoming the new foci of wind erosion
and dust emission. In other words, irrigated cropping is becoming
a trigger for wind erosion in longer term! Sadly enough,
groundwater use for drinking purpose constitutes currently about
15% of the total extracted, while that for irrigation is about 80%!

It’s time for action
Presently, the three major environmental issues in our desert are
water management, land quality and dust emission, all being inter-
related. The dwindling groundwater reserve has forced the state to
stop digging for irrigation in many affected areas. But, more efforts
are needed to enforce water management and promoting crops /
varieties that demand less water, which are heat and drought
tolerant. This is needed owing to higher warming trend linked to
climate change, as well as shifts in rainy days and rainfall intensity
during the monsoon months. Water storage and conservation need
to be given a strong boost, with emphasis on groundwater recharge.
At the same time, wind strength is expected to increase several-
fold in the coming decades. This will lead to more blown-sand
activity, higher loss of precious soil nutrients and higher
atmospheric dust load, assisted by the churning up of a large sandy
tract through tractors and the depleted soil moisture in a warmer

climate. The eastern fringe of the Thar faces a higher threat of
sand mobilization and spread. Recent studies show that the
increased atmospheric dust load from the Thar has already started
affecting the monsoon rains in the east-central India. This,
therefore, calls for a policy shift to keeping more sandy lands under
permanent vegetation cover, especially through agroforestry and
management of pastures, rangelands and sand dunes. People’s
participation in the activities can be expected only when there are
assured returns to the stakeholders. Hence, the management
strategies should be based on well-researched alternatives that are
acceptable to the stakeholders. For example, people may be
encouraged to manage pastures and rangelands if the state can
build adequate infrastructure and market facilities crucial for
dairying and other animal-based economies, which could be
lucrative enough for villagers in managing their livestock better.

The arid parts of Gujarat might face a greater problem of water
erosion, as rainfall and its intensity is gradually increasing. Since
the soil depth is low and slope is high, higher rainfall intensity
leads to faster depletion of topsoil, unless adequate conservation
measures are in place. These areas need better soil conservation
measures. Salt water ingress in the aquifers of the coastal belt poses
another threat due to higher withdrawal of groundwater. Unless
we gear up our efforts to increase the perennial vegetation cover
several fold, link it with alternative livelihood development for
economic well-being, start conserving water and make sincere
efforts to recharge our depleted groundwater aquifers, there is every
chance that high incidence of sand/dust storms would start
engulfing our prime cultivated lands.

Dr. Amal Kar
Former Principal Scientist and Head,
Division of Natural Resources & Environment,
Central Arid Zone Research Institute, Jodhpur,
A 1/6, Baitalik Housing Society,
KMDA Housing Complex,
Baghajatin (near Hiland Park),
Kolkata 700 094.
E-mail: akar_cazri@yahoo.co.in
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Farmers Diary

During 1970’s, as a small boy I was witnessing my father’s
interaction with the share croppers. They were cultivating
finger millet as a mixed crop in the upstream land area

and local varieties of rice in the command area of the tank in
‘Punaji’, located around 35 kms from the city of Bangalore. They
raised rice using direct broadcasting of seed and zero water logging
method. Two water streams which ran across the land were
completely covered by pongamia, neem and tamarind trees.
Pongamia dry leaves were mixed with farm yard manure and tank
bed soil and applied to the soils in the rain fed upstream. He used
to further insist on developing biomass producing trees in the buffer
zones. The gliricidia shrubs which he developed in the buffers
zones of the land are still green. The crop yield was good, both the
family and share cropper’s food basket was diverse with three
varieties of pulses, oil seeds, finger millets and fodder for livestock.
Sufficient hay was stocked in the yard for livestock.

The tag of “progressive farming” seems to have carried away my
brother. He switched over to puddling of rice fields. The share
croppers switched from mixed cropping to monoculture of finger
millet. The circle of disorientation from regular soil physical
amendment and amalgamation of both dry and wet biomass was
completed in few years. My father seemed to have got worried
about the shift and complete disorientation. After the harvest of
rice, he was scrapping the whitish powdery substance which was
getting accumulated on the soil surface. After my father expired,
the farming took a leap from subsistence farming to intense
vegetable production and application of chemical fertilizers. In
few years, the share croppers began complaining that the pulse
crops are not flowering and yielding properly in the up stream
area. In the next few years, there was a shift towards bore well
irrigation. The first generation of bore wells ranging from 30 to 70
meters depth started drying up.

In 2002, I thought of shifting to rotation cropping and hence planted
field beans in the command area and horse gram in the upstream.
But the field beans failed to flower properly and the plants had
stunted growth, though sufficient quantity of FYM was applied to
the soil. Even the horse gram in the rainfed upstream area failed
with overgrowth, owing to chemical nitrogen residues in the soil.

In 2009, the second generation of bore wells were drying up. Seeing
the sporadic and scanty rainfall, we were contemplating on plant
species to green up the land. One day my younger brother arrived
with ‘melia dubia’ (Great neem) saplings to buffer the farm, but

the 65 meters depth bore well stopped yielding water. We were
determined to go ahead. Staggered continuous trenches were
constructed across the land and five rain water percolation ponds
were constructed. The rain water and soil run off was reduced by
90% and we planted 400 saplings in the buffer zones along with
retention of tree cover across the water courses. As the summer
approached, we purchased water to protect the saplings. As I
watered the plants, my younger brother pruned glyricidia shrubs
and mulched the plant basins. In a few weeks, the mulching was
devoured by the white ants. We thought of meeting the soil hunger
at any cost and started mulching with dry pongamia leaves and
continued to water.

In 12 months, the plants were standing above us with a growth of
4 meters. With the arrival of the monsoon, we started planting
mango, guava, citrus, sapota and bamboo; dug up a bore well to
meet the water requirement for diverse varieties of plants across
the land area. Now the melia dubia plants are 8 meters tall yielding
50 kgs of fodder, annually. We witnessed the mango plants not
responding to just mulching, mined the childhood memories of
my father mixing tamarind husk with FYM to amend sodic soils;
the plants started showing resilience in summer.

We hope to integrate the livestock with tree crops and to move in
for carbon and nitrogen ratio composting method to combat land
degradation. The hidden hunger and chemically induced nutrient
antagonism in the soils can thus be quenched and neutralized.

L. C. Nagaraj
‘Kadumane’, Mantanakurchi,
Sondekoppa-P.O, Nelamangala taluk,
Bangalore rural-562130,
Karnataka,India
E-mail: lcnagaraj.lc@gmail.com; biodiversityhub@gmail.com

Natural capital holds the key
L C Nagaraj

There is an alarming need to shift
from the chemical paradigm to an

ecologically sound one.
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The idea that thoughts can affect matter is not a new one.
Indeed, indigenous cultures have long accepted the
interconnectedness between human thought and the natural

world, which scientific research continues to affirm. It is worth
considering this relationship as we look for solutions to our global
food crisis. Since the 1960s, there has been systematic research
into the effect of thoughts on flora. Despite the evidence of how
pliable and powerful the human mind is, very little of that research
has been applied to some of our most pressing global issues, such
as the increasing food crisis. A growing environmental movement,
however, combined with the widespread problem of hunger and
poverty, has pushed researchers into exploring new innovations
based on ecologically sound, socially viable and sustainable
systems of agriculture. The Rural Wing of the Brahma Kumaris
World Spiritual University (BKWSU), with the majority of its
members living in agricultural villages, has also been looking for
ways to improve the livelihoods, and lives, of farmers.

Now, a well-established research project of India’s top agricultural
universities (G.B. Pant University of Agriculture, Science and
Technology and S.D. Agricultural University), began as a farmer’s
personal experiment - Nanu Ramwas, a farmer, was being troubled
by harmful pests damaging his crops. As a person who regularly
does meditation, he reasoned that, rather than complaining about
insects and adding chemicals, he started experimenting with the
practice of meditation. While doing meditation, he sat in his crop
and attempted to repel the insects using the power of his thought
and intention. He meditated on this thought – “The vegetation is
filled with light and might, and the insects are weak and no longer
welcome. They should be gone”. After 2-3 hours of meditation
over 2-3 days, the insect population of Nanu Ram’s experimental
crop was noticeably less. As soon as he shared his findings with
Sister Nalita at his local Brahma Kumaris centre, the news quickly
spread among the local farming families. Thus, the Yogic kheti
Agriculture initiative, known outside of India as Sustainable Yogic
Agriculture (SYA), was formally started by approximately 400
farmers from central and northern India in 2009. The farmers
needed to find ways to address the damage that climate change
and human activity have been causing on the health and well being
of their families and communities in recent decades.

FAO in its conference on Organic Agriculture and Food Security
(2007) highlighted the persistent paradoxes in the world’s
agriculture that lie at the heart of many problems faced by small
farmers in Asia as follows.

• Chemical agricultural inputs have increased in the last two
decades yet grain productivity is declining

• More knowledge is readily available through information
technologies but nutrition-related diseases are increasing

• Industrialized food systems have environmental and social
costs that threaten food security, such as occupational deaths
through pesticide poisoning, farmers suicides due to debts
and job loss in rural areas

It is now widely acknowledged that to sustain agricultural
production, healthy environment and viable farming communities,
there must be a ‘systems’ approach to agriculture. Sustainable
agriculture must incorporate traditional knowledge and organic
agriculture that links ecology, culture, economics and society.
Sustainable Yogic Agriculture does this by utilising a systems-
wide approach, recognising all elements of farming: humans,
animals and birds, flying and crawling insects, micro-organisms,
seed, vegetation and surrounding ecosystems, and the natural
elements of sun, soil, air, water and space.

Systems approach to agriculture
Tamasin Ramsay

As a human collective, we have used nature as a
commodity, and a resource for our own gain, without
considering the consequences. Now, it is time to give back
to nature, allowing her to replenish, so we may once again
live in a sustainable, bio-diverse and abundant world.

Whether one is an environmentalist,
a spiritual practitioner or a scientist,

the laws that govern nature are
irrefutable.

Farm women observing plants grown using SYA method
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Sustainable Yogic Agriculture (SYA) is addressing the problems
highlighted by FAO by: a) restoring the soil microbial population,
suggesting a gradual increase of crop yield over subsequent years;
b) producing crops that have greater nutritional content and
therefore, a higher price; c) reducing farmer dependency on
pesticides and fetilisers, and the associated debt.

The practice of introducing systematic thought-based meditation
at all stages of the crop cycle, with methods of traditional organic
farming is bringing benefit. Meditation is practiced on raw seeds,
then at the subsequent stages of sowing, watering and harvesting
of crops. Sushma, a farmer’s wife from one of the SYA villages
reports, “There is no doubt that our family is healthier now. You
can definitely taste the difference in the food. Also, my husband is
no longer getting sick from pesticides. He was not that good about
wearing a mask and so was getting lung and mood problems.
Those are gone now.” Another elderly woman, Rohini, who lived
in the same village said of her farming husband: “Our relationship
is much better. He spends more time in the field, he enjoys the
meditation and he comes home happy. There is better food on our
table and more money in our pocket too. It is definitely better.”

The table below documents the data gathered in three consecutive
parcels of land in Gargasina village in Haryana, dealing with a)
SYA b) Organics and c) Chemical methods of agriculture on the
growth, productivity and quality of bread wheat.

to their environment and social circumstances. Environmental
collapse will not be halted and biodiversity not protected unless
we address the deeper problems of humanity that rest at the level
of attitude and associated behaviour.

The Brahma Kumaris World Spiritual University affirm the view
of many environmental philosophers, ethicists, psychologists and
religious leaders: that to bring about change in any social or
environmental system, the requirement is a foundation grounded
in self-reflection, universal values, and self-change. Sustainable
Yogic Agriculture supports a move towards personal responsibility,
positive action and integrated spirituality in a way that directly
responds to an urgent global need.

More research must be done to determine the large-scale benefits
of SYA. All forms of data are required - social, economic,
biological. Whether one is an environmentalist, a spiritual
practitioner or a scientist, the laws that govern nature are irrefutable.
Give - and more will be given to you. Take - and the little you
have will be gone. As a human collective, we have used nature as
a commodity, and a resource for our own gain, without considering
the consequences. Now, it is time to give back to nature, allowing
her to replenish, so we may once again live in a sustainable, bio-
diverse and abundant world.

Acknowledgements

My thanks to the farmers and the Brahma Kumaris Rural Wing
for their openness, cooperation and support. Also my gratitude to
the teams of scientists and academics from Govindh Ballabh Pant
University of Agriculture and Sadarkrushingara Danti-wada
Agricultural University. To be part of such a cooperative and
innovative research study is a pleasure and an honor for us.

For people within India who are interested in SYA, please email
BK Raju at ruralwing@bkivv.org

References

Gepts, P, Bettinger, R., Brush, S., Damania, A., Famula, T.,
McGuire, P., Qualset, C., Biodiversity in Agriculture, 2012,
Cambridge: Cambridge University Press, 134.

FAO, International Conference on Agriculture and Food
Security, Rome, Italy, May 3-5 2007

Tamasin Ramsay
School of Psychology and PsychiatryMonash University
E-mail: tamasin.ramsay@monash.edu

Treatment Biomass Grain yield 1000 grains Grains Protein
(q/ha) (q/ha) weight (g) (%)

Organic + 81.31 31.46 44.28 9.13
yogic
Organic 63.28 22.78 41.70 9.78
(Farm manure)
norganic 94.59 31.81 41.74 8.03
(NPK)
Control 61.89 19.76 40.92 7.75
(No FYM or NPK)
C.D. (0.05) 3.69 2.48 1.49 0.51
Source: Resource Management Unit, Directorate of Wheat Research, Haryana, India

Another local farming community in Gujarat determined that the
in SYA, a total of Rs. 14769.00 ($330) is saved per acre as
compared to chemical farming. The expenses under the yogic
process are minimal and therefore the profit margin of the yogic
process is higher by approximately Rs. 6290.00 ($140). While the
farmers are experiencing the social benefits of a regular meditation
practice as well as financial savings, the scientific results are also
significant. Some of the significant observations included the
following:

• Seeds that had been meditated upon (‘meditated seeds’),
germinated more quickly than regular seeds.

• In the yogic fields there are greater quantities of Rhizobium,
Azotobacter, Azospirillium and PSB (phosphate solubilizing
bacteria), indicating improved soil health.

Local and indigenous communities are being motivated to return
to traditional forms of agriculture, whilst adapting these methods
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The Narayana Reddy Column

Vegetation is very important for the existence of all living
organisms. It provides oxygen, water, food and shelter
for all the creations of the universe. But, unfortunately

owing to growing population coupled with consumeristic life styles,
forests are being destroyed all over the world. The older generation
was very sensitive in protecting and preserving vegetation. In some
tribal communities, soon after cutting an old tree, five saplings
were being planted to compensate for the loss. Also, poojas were
done for committing the offence of cutting a tree, which served
several purposes. However, after industrialization, trees were felled
without any concern for them. Since 1990, after globalization, all
over India, trees were uprooted for widening roads. The
administrative staff and civil engineers lacked concern for
environment and future of their own children. Land owners
(farmers) would have been very happy to provide their land for
laying the new road along with planting two more rows of trees on
both sides.

More than sixty percent of sunlight can be utilized if trees are
grown, owing to their height and longevity. They not only provide
extra biomass, conserve soil and water and also provide shelter
for beneficial predators. In my opinion, tree growing is very
important. For those owning land, it should become statutory
obligation to raise trees, at least on 25% of the land area.
Celebrations could be made more meaningful by marking the
occasions by planting saplings. Offering saplings as gifts is another
way to increase the awareness and concern for improving
vegetation. I recall fondly my grandmother telling me a story of
an aged agricultural woman who got jowar grain as wages,
borrowed flour grinding stone from a comfortably placed farmer’s
wife, grind the grain, feel grateful for escaping starvation and
instantly composing a song in kannada in praise of her. The poem
goes like this ……

“Kallu kottammanage ella bhagyavubarali (May the mother who
has given the grain have all the fortune);
Pallakkiya Neri Maga Barali (May her son come in the palanquin);
Mallige hoovu Mudiva Sose barali” (May a wonderful daughter-
in-law come).

Owing to lack of fuel efficient chulas (stove), we are wasting at
least 45% wood fuel for cooking and heating bath water. So it is
high time for the scientists, the administrators and all of us to go
for efficient chulas, to save trees and the forest. It is surprising
that inspite of great improvement in our national economy, we did

not utilize renewable energy resources like solar, wind and
hydropower to the maximum extent. During the last two decades,
paper consumption has increased tremendously – be it school
children, IT professionals or even poets. For instance, in the
residence of a poet friend of mine, to my surprise I found around
two hundred paper balls crushed and thrown out. Why I am
highlighting this is to stress that if you have concern before you
start a work you can save a lot of material, time and energy.

Forests (trees) are the source of oxygen. Hence forest plays an
important role in preserving biodiversity which is very important
for the future generation. Farmers can contribute a lot to improve
ecological status even if they can adapt agro forestry system all
over the world to combat affects of deforestation.

Shri Narayana Reddy is a legendary organic farmer and is one of the
most sought after resource persons on ecological agriculture.

L Narayana Reddy
Srinivasapura, (near) Marelanahalli,
Hanabe Post-561 203, Doddaballapur Taluk,
Bangalore Rural District, Karnataka, India.
Mobile: 9242950017

Trees are our life saviours
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NEW BOOKS
Food Security in Asia
Amitava Mukherje, 2012, SAGE India, 416 p.

As one of the major challenges of the 21st century, food security requires nations to maintain
food production at appropriate levels, provide potable water, and at once, ensure access of
people to such food and water. Food suppliers also need to ensure year-long supply of food
at optimum price and of high quality, both for needy and for discerning customers.

Food Security in Asia provides a comprehensive analysis of the critical dimensions of food
security in various countries of Asia. It compellingly argues that food insecurity is a complex
phenomenon that requires a comprehensive response encompassing, inter alia, increasing
food production, expanding economic and social access to food, special access to food for
disadvantaged groups and, most importantly, breaking down the gender-based barriers to
accessing food.

The book discusses the major governmental policies in relation to the communities’ responses.
While highlighting the pressure exerted by climate change and world population growth, it
also propounds ideas that would help in making informed policy choices.   

Participatory Technology Development: A Technique for Indigenous Technical
Knowledge Refinement
Israel Thomas. M, Rathakrishnan.T, Padma. S.R, 2012, 184 p, Rs. 550, ISBN: 9788172337926;

The book  Participatory Technology Development: A Technique for Indigenous Technical
Knowledge Refinement  comprehensively presenting in depth about Participatory Technology
Development, Experimentation, Indigenous wisdom of the farming community, perception
aspects of farmers, scientists and extension personnel towards PTD and Technology transfer
process. This will enable the different category of users namely the researchers, field extension
workers, NGO personnel, student researchers etc, to understand the latest advancement in
PTD and the ways and means of solving field issues and follow those ideas in their activities.
Thus the book will certainly satisfy those readers who intensely use it.

The Great Food Robbery
How Corporations Control Food, Grab Land and Destroy the Climate
GRAIN, 2012, Pambazuka Press, 164 p., £14.95, ISBN-10 085749113X ISBN-
13 9780857491138  

The global food system is in profound crisis. More than a billion people suffer from hunger,
and their numbers are rising faster than the global population. Yet more than enough food is
produced to feed everybody in the world. At the same time we are heading deeper into a
global climate crisis, for which the industrial food system is to a large extent to blame.
Meanwhile corporations are grabbing huge areas of land and water systems in poor countries,
and displacing rural communities.

The Great Food Robbery looks at looks at the forces behind these developments. It focuses
on corporations and the ways they organise and control food production and distribution
because it is corporations who are mainly responsible for the expansion of the damaging
industrial food system. The corporate food system destroys food systems based on local
markets, local cultures, biodiversity and, most of all, people. It puts the profits of the few
before the needs of people and leads to massive food safety incidents, environmental
destruction, labour exploitation and the decimation of rural communities.

This book is intended to reveal the ways in which corporations seek to increase their control
over the food system so that they can be more effectively challenged. It aims to provide
information and analysis that enables and inspires people to take action to take the food
system back from corporations and put it in the hands of people.
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SOURCES
Dryland Opportunities
A new paradigm for people, ecosystems and development
Mortimore, M. with contributions from S. Anderson, L. Cotula, J. Davies, K. Faccer, C.
Hesse, J. Morton, W. Nyangena, J. Skinner, and C. Wolfangel, 2009, IUCN, Gland,
Switzerland; IIED, London, UK and UNDP/DDC, Nairobi, Kenya, 86 p, ISBN 978-2-
8317-1183-6

There is a growing recognition of the importance of dry land ecosystem services in supporting
food security and other needs of dry land and non-dry land populations. This Challenge
Paper presents a vision for dry lands that makes their sustainable development a global
rather than a local responsibility. The new interlocking of climatic and geopolitical factors
means that dry lands can no longer be treated as poor, remote, largely self-subsistent areas
and left to their own devices. Through the recommendations presented in this paper, the
Millennium Development Goals can be made more achievable, and biodiversity and
ecosystem services can be maintained in the best interest of dry land peoples and the global
community.

Gender and Desertification
Expanding roles for women to restore drylands
IFAD, May 2006, International Fund for Agricultural Development, Via del Serafico, 107,
00142 Rome, Italy, E-mail: ifad@ifad.org; www.ifad.org

Though many countries have implemented activities to foster women’s empowerment or
gender mainstreaming as part of their national action programmes, others have not yet
developed plans to promote gender equality. The Millennium Development Goals and the
International Year of Deserts and Desertification urge governments to take action on reducing
poverty and promoting gender equality.

This review examines the impact of desertification on women, their role in the management
of natural resources and dry lands, and the constraints they face. It presents the experiences
of several IFAD supported programmes and projects in addressing women as natural resource
users and managers in dry land areas, and highlights some of the approaches used to reach
women more effectively. It also presents lessons learned from IFAD programmes and
projects, and recommendations for expanding women’s roles in order to restore dry land
areas.

Global Drylands: A UN system-wide response
United Nations Environment Management Group, October 2011

Global Drylands: A UN system-wide response sets out for the first time a coherent strategy
by the United Nations to address the special needs of drylands from the perspective of the
environment and human settlements.The important premise of this report is that drylands –
in developing countries in particular – have tended to be de facto ‘investment deserts’,
plagued by chronic underinvestment. With the Rio+20 summit around the corner, we must
worth together to overcome the myth that practising environmental sustainability will always
be at the expense of the economy.

This report, demonstrates the benefits that a multi-sectoral approach can bring to the
development and implementation of the international drylands agenda. Ultimately, this
report shows that environmental sustainability and poverty reduction are intricately linked
and must be approached holistically.
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Improving livelihoods in
dryland areas
P G Patil, B Shivarudrappa and
B K Kakade

Anantapur district of Andhra Pradesh lies in the rain shadow
region of the state and suffers from frequent droughts.
The district has only 10% of area under irrigation.

Groundnut is the major crop accounting for over 75% of the
cropped area. Other important crops are sunflower, pigeon pea,
chickpea, rice and sorghum. The district suffers from very poor
and erratic rainfall leading to frequent crop failures.

To improve the rural livelihoods holistically by optimizing the
use of natural and human capital, a project was conceived under
the National Agricultural Innovation Project of the ICAR. The
project was implemented in 8 backward districts of Andhra
Pradesh, which includes Anantapur by a consortium of 10
institutions. As one of the project partners, BIRD-AP, an NGO
implemented various activities in Pampanur cluster in Anantapur
district.

The project followed the sustainable livelihoods framework
adopted by DFID, which is based on the five capitals viz. human,
natural, financial, social and physical capitals. The interventions
were designed to address each of the capitals to bring about
improvement in the livelihoods of the people in the selected
disadvantaged clusters.

Pampanur cluster
Three villages in Pampanur cluster of Anantapur district were
selected for project implementation. A participatory approach was
followed in the project implementation. A detailed assessment of
the existing situation with respect to farm and non-farm activities;
constraints and opportunities for enhancing household income and
livelihood security was carried out before designing the project
interventions.

More than 90% of the area is under rainfed conditions. Groundnut
is the major crop in the cluster which occupies over 80% of the

cropped area. The major source of irrigation is through wells. There
are two tanks, which cater to the irrigation needs of paddy growers
in the cluster. The extent of soil loss due to runoff is estimated at 6
tons /ha per year, while the extent of land degraded is 1.7% of the
total geographical area.

A critical analysis of livelihood related problems was made, specific
constraints identified and a problem-intervention matrix was
prepared. Keeping in view the limitations of the agro ecology of
the cluster, project interventions were designed to augment the
natural resource base to encourage profitable farming. Besides,
productivity enhancement of groundnut, the major crop of the
cluster, was addressed through a systematic plan involving seed
replacement, nutrient management and mechanization of post
harvest operations.

Conserving water leads to crop diversification
About 30% of the total geographical area was treated with soil
and moisture conservation measures. The major focus was on

People of Pampanur cluster are a happy lot with improved
yields and incomes. They achieved this by giving attention
to harvesting and conserving rain water, the most scarce
resource in the region.

By replacing a better variety and practicing
water conservation practices, farmers

achieved 100-150 quintals of additional
yield of groundnut per hectare.
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Farmers process groundnuts using a thresher
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developing and implementing initiatives to harvest rainwater and
enhance water productivity. The project facilitated digging of farm
ponds, mini percolation tanks and continuous contour trenches
along with block plantation on wastelands.

There has been significant change in groundwater level. Farmers
were guided to use the groundwater judiciously. The area under
irrigation has increased. Use of water efficient methods like
sprinklers and drip irrigation systems are encouraged. This was
possible by converging with development programmes such as
Andhra Pradesh Micro Irrigation Project (APMIP) and National
Horticulture Mission (NHM). The custom hiring centers set up at
Pampanur have been facilitating easy access to sprinkler sets and
pipelines, which are in great demand among farmers.

There is increase in crop diversification. Farm ponds have acted
as a catalyst in changing and diversifying the cropping pattern.
Farmers have included new, less water demanding crops like
vegetables and musk melon.

Improving groundnut productivity
Groundnut is the major crop in the district and is predominantly
cultivated in the cluster. However, farmers have been cultivating
varieties without replacing the seeds for several years. As a result,
the productivity is very low (<1000 kg/ha). Since the livelihood
of the farm and non-farm families depended on groundnut crop, it
was decided to address low productivity of groundnut by
encouraging farmers to change their seeds in favour of the high
yielding ones. A participatory varietal selection initiative was
undertaken as the first step during rabi 2007 and kharif 2008. High
yielding varieties such as CVS, Narayani, K-6, ICGV-91114 were
tried out by farmers. Due to consistent high yield, K-6 was largely
accepted by farmers.

To facilitate seed production locally, few farmers having irrigation
access were identified and trained as seed producers in

collaboration with the local Agriculture University. Over 30 farmers
were trained as seed producers and 177 tonnes of seed was produced
during the project period. A buy-back arrangement of seed was
initiated. The agriculture research station in Anantapur and Kadiri
bought the groundnut seeds from the farmers at a mutually agreed
price. Supportive arrangements such as storage space, seed
treatment etc., were made so that the seeds produced during rabi
season could be used during kharif on a large scale. Over the years,
farmers have developed capacity to negotiate with the research
stations and are able to produce and sell the seeds to the research
stations. This has helped in augmenting supply of high yielding
varieties of groundnut to the cluster.

Dhaincha, a promising green manure crop in
drylands
An experiment was conducted in one of the farmers land in Pampanur
Thanda to understand the impact of green manuring on yield and
biomass, under dry land conditions. Soil samples were collected
randomly from the fields for analysing soil nutrient levels and organic
carbon. The green manure crops (Dhaincha and Cowpea) were
grown in the plot. It was incorporated in the soil by ploughing before
attaining the flowering stage. Further the land was left undisturbed
for 26 days for decomposition of green manure.  The K-6 groundnut
variety was grown in all the treatment plots on same day. The plant
population in Dhaincha green manure plot has shown  57% more
plant population over cowpea and 32% more over control plot. The
dry weight of ground nut  was 73% more (467 kg/ha)  and  dry
weight of fodder was 12 % more (166 kg/ha)  over the control plot.
Plots with green manuring recorded 17.24% more Phosphorus
(P2O5) and 3.55 % more Potash (K2O) in soil analysis. Dhaincha
as a green manure crop holds a lot of promise under dry land
conditions.
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Plastics used as mulch
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Due to seed replacement and a host of other good cultivation
practices, such as timely sowing, maintaining optimum plant
population, in situ harvesting of rainwater, protective irrigation
through harvested rainwater, pest and disease management and
integrated nutrient management, the average yield of groundnut
increased by around 100 to 150 q/ha.

Landless, not neglected
The landless were not left out in the development process. A group
of landless women were trained in preparing vermicompost. They
were helped in setting up a community vermicomposting unit with
support of seed money. The group produced 5 tons of vermicompost
and earned an income of Rs 15,000/-.

Another group of nine women took up diary as an activity. They
purchased 17 calves ranging between 6 months to 12 months of
age during the year 2008 with a total investment of Rs.1,50,000/-.
They were trained in calf rearing and its management practices.
The drought during the year 2009 was particularly challenging, as
there was acute fodder shortage during the following summer. The
group members were encouraged to cultivate fodder by accessing
private land on lease. The group cultivated fodder sorghum, guinea
grass and horsegram to supplement feed resources. Of the nine, 5
women continue to pursue dairy farming while the remaining four,
sold the pregnant cows and realized lumpsum profits.

Sheep and goat play an important role as supplementary source of
income for the landless and resource poor farmers. Considering
this, ram lamb rearing was promoted as an enterprise. Landless,
marginal farmers and the poor women headed families in Pampanur
cluster were selected. The capital required for procuring the ram
lambs was provided through a revolving fund vested with the
Salaha Samithi which was promoted as a grassroots community

institution. The loan amount availed by participants ranged from
Rs.2,000/- to Rs.5,000/-. These households contributed 10% of
the cost as margin money for buying the lambs. A total of 91
households availed benefit through this intervention in three phases.
Ram lambs were reared till the age of 6-7 months and were sold at
an average of Rs.4,500/-. The average net returns was Rs.2,500/-
per animal. Around 1/3 of the households continued with ram lamb
rearing, while a fifth of them ploughed back the profits as working
capital for their agriculture needs. During the second phase, the
households were encouraged to avail insurance for their animals
in convergence with the Department of Animal Husbandry, through
its Pasu Kranti Scheme.
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