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Desertification is a major environmental problem like climate change. It adds to, and worsens the impact of climate change. At present around two billion
people around the world are affected by desertification and degradation of land, which is caused by deforestation, over- grazing over — cultivation, logging
industrialization and poor land use practices. In India also, the deserts are undergoing rapid expansion. While a large part of the country is dry land, almost
one fourth of the geographical area is undergoing desertification, and more than one third of India's total land area is affected by various kinds of land
degradation. Our country therefore has high stakes and stands strongly committed to tackling desertification, land degradation and drought.

The battle against desertification calls for long-term commitment and investment and people's participation is crucial in reclaiming lands. Appropriate land
use and sustainable management of the country's natural resources and agro-ecosystems are the avenues to meet the challenges and to sustain
environmental services.

The Sustainable Land and Ecosystem Management (SLEM) Programme supports adoption and implementation of sustainable land and ecosystem
management practices, the essence of which is to apply a multi-sectoral approach to land management, biodiversity conservation and climate
change/adaptation issues. This SLEM best practice compilation is developed to upscale some of the best practices possessing replicability potential with
respect to agro-ecological regions in India.

Itis commendable that ICFRE, SLEM-Technical Facilitation Organization (TFO), has come out with this best practices document through an extensive
process of collection of best practices from various field projects across the country, analyzing them and meticulously presenting them in this excellent
format. | am sure that it will be an extremely enriching and beneficial knowledge product for all stakeholders and contribute towards up-scaling and
mainstreaming the best practices developed by the SLEM project partners and other such projects outside the SLEM Project areas throughout the country. |
congratulate the entire team of the Desertification Cell, Ministry of Environment, Forests and Climate Change, SLEM-TFQ, Directorate of Extension, ICFRE, all
SLEM Partners and funding agencies for collaborating together in bringing out this useful publication,
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India has almost 47% of land under cultivation, with about 70% of population dependent on agriculture. While a large part of the country is dryland, almost 24.8% of
the geographical area is undergoing desertification, and more than 32% of India's total land area is affected by land degradation. India therefore has high stakes and
stands strongly committed to implementing the UNCCD.

Appropriate land use and sustainable management of the country's natural resources and agro-ecosystem are the avenues to meet the challenges and to sustain
environmental services. Profitable and sustainable land use and ecosystem practices can thus be the principal means for protecting india's significant
environmental assets and alleviating poverty in the poorest segments of Indian society.

The sustainable Land and Ecosystem Management (SLEM) approach is a joint initiative under the Country Partnership Programme (CPP} of the Government of
India (GOI) and Global Environmental Facility (GEF). The multi-stakeholder Programme is led by the Ministry of Environment, Forests and Climate Change at the
national level, and collaborates closely with State government authorities and other stakeholder groups at the local level. It supports adoption and implementation
of sustainable land and ecosystem management, the essence of which is to apply a multi-sectoral approach to land management, biodiversity conservation and
climate change/ adaptation issues in several states of India. One of the major tasks of the SLEM Technical Facilitation Organisation (TFO) anchored at ICFRE is
identification, collection and documentation and dissemination of best practices in the areas of land management, water resources conservation, ecosystem service
enhancement, biodiversity conservation, climate change adaptability, livelihood generation etc. The SLEM best practice document has been developed to upscale
some of the best practices possessing replicability potential with respect to agro-ecological regions in India.

It is commendable that the SLEM-TFO under the Directorate of Extension has come out with the best practice document through an extensive process of collection
of the best practices from various field projects across the country, analyzing them and meticulously presenting them in this excellent format. | am certain that it
will be an extremely enriching and beneficial document for all stakeholders and contribute towards up-scaling and mainstreaming the best practices developed by
the SLEM project partners and other such projects outside SLEM-CPP. | congratulate Shri Saibal Dasgupta, DDG (Extn.), Dr. Tajinder Pal Singh, Project Director,
SLEM and the entire team of the SLEM-TFQ for this outstanding publication.
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India with 2.3% of world's total land area supports 18% of the human population and 15% of the world's Iivgstock population. Land degradation isa ma]gf
concern for India as nearly 32 percentage of India's land area is affected by land degradation. The Twelfth ﬁve Year Plan of the Goyemment has placed high
priority on raising agricultural productivity to achieve an annual agricultural growth of around 4 percent with a focus on copservatnon, har.nessmg anq
development of natural resources. Rural poverty is largely a result of low productivity and unemployment leading to chronic poverty, low investment in land
and finally urban migration in search of livelihood. Given the dual existence of high levels of poverty and dependence on local common resources, improved
natural resources management can form the basis of poverty alleviation policies in rural India.

The indian farming tradition is replete with several examples of conservation of soil and water, rich agro-diversity and community practices for participatory
natural resource management. Several of these practices have withered away or have been forgotten over time. While several of these practices needs to be
revitalized and mainstreamed, quite a few innovative practices seen across the country needs to be up-scaled for improving land productivity and enhancing
fivelihoods. The Sustainable Land and Ecosystern Management (SLEM) project of Ministry of Environment and Forests and anchored at ICFRE has taken a
positive step in that direction and played a crucial role in identifying, documenting and collating best practices related to land and water management, agro
diversity, Climate change adaptations, livelihood enhancement and other innovation for improving land productivity from various parts of the country and
has brought out an excellent document encapsulating these best practices from access the country.

My compliments to Shri Saibal Dasgupta DEl)G[Extn‘), and Dr. T.P. Singh, Project Director SLEM at ICFRE and Mr. Brij Mohan Singh Rathore, Joint Secretary &
UNCCD National Focal Point as wgll as Dr. Vivek Sz_axer?a, Dewty Inspector General of Forests & India's Scientific Correspondent to UNCCD at MoEF for having
brought out this excellent collection. Hope that this will help in generating awareness, fostering linkages between stakeholders, contribute towards

integrating natural resource based enterprises with rural development and enhance off-farm livelihood opportuniti i j i
5 es, by up scalin; ming the
SLEM best practices for the benefit of the SLEM practitioners and the community as a whole. - i g S

Susheel Kumar
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Dry-lands cover 41 % of Earth's land surface and are home to approximately 38 % (2.7 billion) of
the current global population of 7 billion. Significant tracts of dry-lands are affected by some
degree of desertification, with adverse impacts on food and water security as well as the lives and
livelihood of people. Dry-lands are vulnerable to land degradation because of coarse texture of
soils, low organic matter content, low water and nutrient retention capacities, low inherent fertility
and low resilience. This vulnerability is aggravated by land misuse, soil mismanagement and
unsustainable exploitation.

Soil is the most significant geo-resource for ensuring water, energy and food security for present
and future generations. Healthy soils are also vital for building resilience and adapting to climate
change. Soil degradation impacts agricultural productivity, bio-diversity, groundwater and overall
water availability. All these lead to a decline in the quality of life, eventually affecting the socio-
economic status of the region. It has far-reaching consequences that affect lives and livelihoods of
the population, leading to forced migration and socio-economic conflicts. Each year an estimated
75 Billion tons of fertile soil are lost. In the dry-lands, due to drought and desertification, 12
Million hectares of land are transformed into new. man-made deserts each year. That is an area
with the potential to-produce 20 Million tons of grain every year. (UNCCD 2011b)
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IN'INDIA




In India almost 47% of land is under
cultivation, around 70% of the country is
dry land i.e. arid, semi-arid and dry sub-
humid (Fig.1), 24.8% area is undergoing
desertification, and more than 32 % of
India’s total land area is affected by various
forms of fand degradation. The agricultural
land is shrinking at a faster rate due to
urbanization and developmental activities.
While agriculture is practiced on 46% of
{and, GDP from agriculture has gone down
from 50% in 1950 to 14% in 2011

Agriculture is no longer seen as a profitable
activity by individual farmers and around
70% of the farmers are frustrated with their
profession (Deshpande and Prabhu 2005).

Over exploitation of ground water has
become serious problem not only in dry
states but also in food producing states like
Punjab and Haryana. About 85% of India's
rural domestic water requirements; 50 % of
urban water requirements and more than
50% of irrigation requirements are being
met from ground water resources. In many

groundwater irrigated areas, the decisions
on cropping pattern and cropping intensity
are being taken largely independent of the
groundwater availability. Thus water
intensive crops are being grown despite
scarcity of water. Since groundwater is an
open access resource, tragedy of commons
occurs where everyone tries to extract as
much as possible, leading to sharp
degradation of the resaurce. There is
therefore urgency about managing
groundwater in a sustainable way, which is

an important driver for the sustainable
development and management of
productivity in dry land areas (Wani et al
2003).

tand in India suffers from varying degrees
and types of degradation stemming mainly
from unsustainable use and inappropriate
management practices. Competing uses of
land exert enormous pressures on the
country's finite land resources. Such
pressures influence land use patterns, cause
land degradation and have adverse impacts




on forest resources and biodiversity. The
Agriculture sector occupies center stage in
Indian economy with the inherent potential
to promote inclusive growth, enhance rural
income, and sustain food and nutritional
security. Technological breakthrough in
agriculture during Green Revolution era
helped achieve high productivity and food
security to a large extent. About 70%
population of India is rural and 80% of

farmers are under the poverty line. However,

as per Vashisht et al. (2003) the economic
loss due to land degradation is estimated to
be Rs 285.51 Billion annually and Rs 89.38
Billion during 1979-82 which is worked out
to be around 12% of the total value of
agricultural output of the country. The
severity of the loss was reported to be high
in rain-fed agricultural areas of the country.
So land degradation have direct
implications with respect to economic
losses hence suitable policies need to be
enacted related for the sustainable
utilization of natural resources and adoption
of SLEM best practices. Practices such as
agro-forestry, tree based farming system,
agro-horticulture and improved agricultural
practices with respect to water utilization
will significantly improve the condition and
productivity of land. Moreover concerted
and focused reclamation measures must be
implemented to conserve land resources
and also to reduce economic loss for the
long term sustainability (Vashisht et al.
2003). The land reclamation and
afforestation under the Green India Mission
will significantly improve the condition of
degraded forests of land while addressing
the socio-economic issues of resource poor
communities of the country.

Figure 1.

Area of land under
different types of
drylands in India (Mha)

Land Degradation
status in India

As per the latest estimate the total land area
undergoing process of degradation is about
105.48 Mha, which constitutes about
32.07% of the total geographic area of the
country (Ajai et al. 2009). The process wise
land degradation mapping indicates that
out of the total nine process considered by
Ajai et al. (2009) four major processes
causing land degradation includes: water
induced erosion (33.5 Mha: 10.21% of the
TGA), vegetal degradation (31.6 Mha: 9.63%
of the TGA), wind erosion (17.5 Mha: 5.34%
of the TGA), frost shattering (10.21 Mha).
However the degradation induced by other
process such as salinity/alkanity, mass
movement, water logging and others is
about 12.5 Mha (Figure 2).

Desertification status in India

In India desertified lands accounts for about
81.45 Mha out of which water erosion
induced were 26.21 Mha, wind erosion
caused were 17.77 Mha, vegetal
degradation induced were 17.63 Mha and
frost shattering accounts of 9.47 Mha (Ajai
et al. 2009). Out of total desertified land
10.37 Mha is desertified by other process
such as mass movement, salinity/alkanity,
water logging etc (Figure 3).



Figure 2.

Process wise land degradation

in India (area in Mha)
Source: Ajai et al. 2009
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Process wise desertification
in India (area in Mha)
Source: Ajal et al 2009
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Major causes of desertification
and land degradation

The major factors for land degradation in India are unsustainable water
management, poor ag

tural practices, human and livestock pressure
on land, deforestation, climate change and industrialization. These
concerns would muiltiply many folds if these were juxtaposed with the
fact that 72% of India's population is rural and depend mainly on land
and water resources and

present 80% of all Indian farmers are
thern & western parts of the country are
the worst affected. Water erosion is the mast pronounced (affecting
10.21% of the TGA), reducing vegetation cover (9.63%) and wind
erosion (5.34 %). Rajasthan has the largest area (21.77% of TGA)
undergoing land de:
(12.79%), Maharas
causes of land deg

under the poverty line. No

ed by Jammu and Kashmir
%) and Gujarat (12.72%). The major
n India are as follows: -

- Water ant

major causes of land degradation
erosion induced degradation is a major
2jasthan and other drylands of the

However
problem in the

country.

- Drought, a naturally ocourring phenomenon is a major causative
factor for iand degr on in arid and semi-arid regions, causing
crop failures and then famines. Recurrent droughts cause lower
biomass production, poor grain yields and scarcity of fodder.
Scarce water resources in dryland regions limit green coverage
and also during drought years it leads to enhanced grazing
pressure by livestock.

«  Unsustainable agricultural and resource management practices
such as intensive cultivation, excessive chemical nutrient use, poor
irrigation practices, overgrazing, excessive use of fertilizers,
pesticides, inappropriate agricultural technologies, etc are other
major factors

«  Industrial agriculture now uses 2-3 times more fertiliser and 1.5
times more pesticides for the production of 1 kg of food than it
did 40 years ago.

»  Industrial effluents discharged into barren lands and inland water
bodies degrade the land and the water table. The effluents
discharged into non-perennial streams and fivers leading to
contamination of water resources and impacting the local
agriculture.

Challenge to achieve Zero Net
land degradation (ZNLD)

In India, there is a major focus on reducing poverty through
enhanced productivity from irrigated as well as dry land
ecosystems, which requires an approach with adequate emphasis
on conservation of natural resources. Appropriate land use and
sustainable management of the country's natural resources and
agro-ecosystem are the potential avenues to sustain
environmental services. The challenge is to achieve ZNLD by
arresting further degradation and restoring and rehabilitating
degraded land, pursuing sustainable land management, avoiding
degradation of non-degraded lands, involving community-based
and traditional approaches, and improving payment for
ecosystem services. This is possible through sustainable land
management (SLM) policies and practices. In the past, such a goal
was probably unattainable. But today, scientific findings and
technical know-how indicate that we can achieve a land
degradation neutral world. Zero net land degradation is
scientifically sound, technically feasible, and economically
advantageous. It is not only possible, but prerequisite for
sustainable development. SLM may be defined as land use and
soil / vegetation management practices that create a positive
carbon, water, and elemental balance in the used land, enhance
net primary productivity, mitigate climate change by absorbing
atmospheric CO,and sequestering it in biomass and soil, and can
be adapted to environmental conditions

There are significant opportunities for improving land
management practices in order to improve productivity and
reduce land degradation. Profitable and sustainable land use and
ecosystem practices can be the principal means for protecting
India’s significant environmental assets and alleviating poverty in
the largest and poorest segments of Indian society. Given this
background, the Eleventh Five Year Plan of the Government
placed high priority on raising agricultural productivity to achieve
an annual agricultural growth of more than 4.1 percent. This goal
cannot be achieved with the ongoing shrinking and degradation
of the country's natural resources, and therefore, it is imperative
to stress upon conservation, harnessing and developing natural
resources. Moreover the additional challenges resulting from
current climate variability, and expected extreme climate
conditions are also been recognised.




APPROACH
IN INDIA




SLEM is a joint initiative under the Country Partnership Programme (CPP) of
the Government of India (GOI) and Global Environmental Facility (GEF) (Fig.4)
The Programme is led by the Ministry of Environment, Forests and Climate
Change at the national level, and collaborates closely with State government
authorities and other stakeholder groups at the local level. The SLEM-CPP
conceived as a multi-stakeholder project supports adoption and
implementation of sustainable land and ecosystem management, the essence
of which is to apply a multi-sectoral approach to land management
biodiversity conservation and climate change/adaptation issues in

states of India. In order to do so, a number of organizations repre

different capacities related to the issues at hand are participating in the
program. These include government organizations at union and state
non-governmental and civil society organizations
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Six SLEM projects were implemented in India
with financial assistance from the World Bank,
UNDP and FAO (Fig. 5). The project sites under
SLEM-CPP cover diverse ecological zones
including arid, coastal and mountain
ecosystems and address diverse aspects of
land and ecosystem management including
coastal agriculture, shifting cultivation,
watershed management, and groundwater
management. The SLEM project on "Policy and
Institutional Reform for Mainstreaming and
Up-scaling Sustainable Land and Ecosystem
Management in India" is anchored at the
ICFRE, Dehradun. A technical facilitating
organisation (TFO) headed by Project Director
Implements the project under the Directorate
of Extension. The project envisages identifying
gaps and barriers to sustainable land
management, and documenting best practices
across the country, which could be up-scaled
and mainstreamed. The project outcome will
contribute towards harmonization of the
institutional and policy framework,
coordination and monitoring of interventions
in agricultural and natural resource
management strategies that promotes
sustainable land management and enhances
agricultural productivity while minimizing
environmental impacts.

Integrated Land

Use Management

to Combat Land The project iis being implemented in nine forest divisions spread across

Degradation in five districts of Madhya Pradesh - Betul, Chhindwara, Sidhi, Singrauli

Madhya Pradesh and Umaria. These districts harbour rich biodiversity and are also home
to some of the poorest human populations. The selected village clusters
in these districts have a forest cover of roughly 45-50% of geographical
area. The population is comprised of people from different ethnic
groups, with significant numbers belonging to tribal groups. The literacy
level in most of the project districts is below the state average. About
70% of the districts’ population is classified as poor, based on a food
poverty line, and 98% of the poor live in tribal/rural areas. Land
degradation and fertility loss are important causes of poverty in the
project districts. More than half of tribal/ rural families have less than
two hectares of land and these lands are primarily rain fed lacking
irrigation facilities. Unsustainable land management practices, especially
deforestation and overgrazing, have been both cause and consequence
of the livelihoods crisis among tribal and rural communities living in and
around forest areas.

SLEM interventions
The project aims to remove barriers to promoting sustainable rural livelihoods that are ecologically sustainable and
provide a broader range of livelihood options for the tribal/rural poor. The main objective of the project is
Sustainable Land and Ecosystem Management (SLEM) through community participation, rehabilitation of degraded
bamboo forests, Sustainable livelihoods development and Integration of watershed management, Joint Forest
Management (JFM) and sustainable development.
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The SLEM project in Uttarakhand aims scaling-up and
mainstreaming the outcome of the activities under
Uttarakhand Decentralized Watershed Management Project
(UDWDRP). It aims at enhancing their sustainability by

Sustainable Land, e P : e N\
Water and Biodiversity .’res.tonrlig and sustaining eco?yst?m functlons'anc‘l biodiversity ’
Conservation and while sxmultaneoysly enhancing income andhl{vehhood

Management for functions. The original project included provisions for the

Improved Livelihoods in Participatory w;tershed development and njuanagement,

Uttarakhand enhancing _Iivehhood opportunities and Institutional

Watershed Sector ~ strengthening. The SLEM project focuses on protection of

watersheds, along with community-level capacity building
and promotion of livelihoods.

The mid-Himalayas cover about one third of the state and covers eleven
out of thirteen districts of the state. The project is spread over an area of
around 238,000 ha, ranging from 700 m to 2000 m altitude in 76 selected
micro watersheds in the middle Himalayas. About 451 Gram Panchayats
(GP) identified in 18 blocks of 11 districts participated in this project. A
total population of 254,000, living in the project area is impacted. The
SLEM project aimed at the consolidation of watershed activities in 20
micro-watersheds out of 76 identified micro-watershed in the UDWDP, and
focused on a select number of watersheds that are experiencing intense
erosion, low socio-economic status, most of them situated close to the
gricultural frontier, i3 SR g ;

., SLEM interventions

Community participation in rehabilitation of
degraded watersheds, carbon emission reduction,
“biodiversity conservation and management, = bt
devélopmgnt of sustainable livelihoods and ot &
adoption of cleaner and energy efficient fuels,
including rejuvenation of water mills (Gharats) has
been one of the focal areas of the project.

Sustainable Land and
Management in
Shifting Cultivation
Areas of Nagaland for

Ecological Security"

Nagaland faces a major
challenge in adapting land use
and production systems to
meet rising populations and
changing lifestyles, while also
maintaining its ecological
sustainability. The SLEM project
aims to address land
degradation in shifting
cultivation locations in three
districts of Nagaland
(Mokokchung, Mon and
Wokha), covering 70 villages.
The main objective of the
management is to catalyze
changes towards an enabling

H
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environment (institution
building, capacity building)
so that existing government
programmmes/schemes
earmarked for shifting
cultivation areas can be
mobilized in support of a
paradigm shift from
“replacing jhum" to
"improved jhum that
integrates principles of
SLEM". The project
Implementing Partner is the
Department of Soil and
Water Conservation (SWQ),
Government of Nagaland.

SLEM interventions

The project focuses on land based activities
and is comprised of land use planning
plantation activities under Integrated Farm
Development (IFD), alternate fivelihood and

* income enhancement activities, land
development activities, infrastructure
development activities and micro finance
initiatives like the agriculture revolving fund
and creation of self help groups.

Reversing Environmental
Degradation through the
Propagation of Sustainable
Land Management (SLM)
among resource poor

communities in Southern
India: A hydrological unit
pilot project approach.

The Peninsular India region with a rainfall between 500 and
750 mm, is predominated by dryland farming. There is also an
intensive use and extraction of surface water and groundwater
leading to degradation of the natural systems. The degraded
land and water systems are no longer as resilient in the face of
extended drought periods. Current land use practices are
already making dryland farming increasingly unviable, and
studies show that climate change will further exacerbate the
low and uncertain rainfall conditions in these areas. On the
farms, soil erosion, declining soil fertility, low soil organic
matter and reduced water holding capacity have impacted
yields. Degraded farming conditions have grave social
consequences like male migration as well serious

psychological consequences. Lowland soils are impacted by water-logging and
salinity where management of soil structure and drainage has not kept pace
with increased application of surface and groundwater for irrigation. The
effect of drought or climate variability in Andhra Pradesh found to be in terms
of loss of crop production output of five major corps; rice, maize, sorghum,
groundnut, and sunflower (World Bank, 2006). Considering the impact of
climate change in the next few decades, the mitigation costs are expected to

" be very high. Participation of vulnerable people in identifying the strategies of;

~ climate change adaptation and applying the lessons to support adaptation

! more cost-effective app b R

/

SLEM interventions

The SLEM project in Andhra Pradesh builds upon the experience gained in the Andhra Pradesh Farmer Mahaged Groundwater Systems

project (APFAMGS) which made hy: gical information accessible and usable for a large number ffa/rmers in a set of established
hydrological units. The project has estab

ed a set of nine pilot initiatives (Anantapur, Chittoor,K8dapa, Kurnool, Mahbubnagar, Nalgonda
and Prakasam) across the region in selected, ré)

entative hydrological units to extend the’€nvironmental knowledge and propagate

alternative land and water management practices to réverse.environmental degradation through locally identified climate change adaptation
measures. The success achieved with groundwater based farmers will be extended to rain-fed farmers under the SLEM project while also
preparing them to adapt to the risks posed by climate change. The farmers' dependent on rain fed farming has been prioritized in 650
habitations of the region. As part of this approach the rain fed farmers in the pilot hydrological units are brought under the existing
habitation level institution and their skills and capacities are built for optimizing the use of rainfall, improving soil moisture and work towards
integrated soil, land, water, crop and animal system.
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Sustainable Rural The Sustainable Rural Livelihoods Security through

lee“hOOds Innovations in Land and Ecosystem Management Project
Security through will strengthen the Indian Council of Agricultural
Innovationsin Research (ICAR) in its role as a catalyst of change in the
Land and national agricultural innovation system. It will
Ecosystem mainstream sustainable land and ecosystems
Management management into the development and implementation

of innovations in agriculture through collaboration
among farmers, private sector, civil society and public
sector organizations. Following the procedures
developed under the NAIP, three consortia have been
selected for the implementation of project initiatives in
the three focal areas: land degradation, biodiversity and
adaptation to climate change, focusing on specific tasks
aiming at agricultural transformation and sustainable
rural livelihood security; land degradation in degraded
coastal lands, biodiversity conservation and agricultural
intensification, and enhanced adaptive capacity to
climate change in drought and flood prone areas.

SLEM intervt;htiqns

The core objective of the activities, addressed through these three focal areas of GEF is the sustained

i ent in the incomes and well-being of farm families in the mainly rain-fed, hilly and mountain,
dryland, tribal dominated and coastal areas which have so far been left behind in the development
process. Through this geographical and subject matter focus, the project has addressed the areas that
are most at risk with regard to resource degradation in the form of land degradation and loss of
biodiversity as well as vulnerability to climate variability and change specifically in the poorest regions of
the country where poverty is linked to natural resource degradation and which are the weakest in terms
of adaptability.

Sustainable
participatory
management of
natural resources to
control land
degradation in the
Thar desert of
Rajasthan




The main objective of the project is the development and
implementation of an integrated and participatory natural resource
planning and management strategy is a selected arid region of the
Thar desert in Rajasthan that is subject to recurrent droughts and

the region which is most likely to face acute water scare conditions

integrated land water livestock planning and management,
development and adoption of sustainable use/harvesting practices
of pastures and forest and empowerment of local community and
strengthening village level institutions.

\
i
| 3
i
due to climate change. The activities of the project includes "

'Expected Outcome of SLEM
In the SLEM program, the ‘multi-sectoral approach to combating land degradation
* also takes account of the need to conserve biodiversity and consider the
“implications of climate variability and change, as additional factors that need to
be considered to arrive at sustainable solutions. The project focuses on
maintaining the integrity of watersheds and landscapes, increasing vegetative
cover through agro-forestry, reforestation and afforestation and through ensu

stistainable extraction practices of natural resources. An overall decreasing trend
in land degradation is expected along with enhancement in ecosystem services
which includes provisional, regulatory services. The activities under taken by SLEM
will also imprave the carbon sequestration potential in above and below ground.

DATION IN INDIA
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Identification, collection, documentation and dissemination of best
practices in the areas of land management, water resource conservation,
ecosystem service enhancement, biodiversity conservation, climate
change adaptability, under the SLEM-CPP.is one of the major objectives
=5 of the Technical Facilitation Organisation (TFO). The SLEM best practice
toolkit is developed to upscale some, of the best practices possessing
replicability potential with respect to ago-ecological regions in India.

To id'entify‘and'documenfsuch‘ practices, thematic experts at the SLEM-
» TFO visitéd project sites of the SLEM-CPP. project partners as well as
other such projects located in different agro-ecological zones of India.
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Methodology for development of the document

This document has been developed through the following steps:

Field visits Analysis of the case study for Replicability of the best practice

For the data collection with respect to case consideration as best practice Replicability and scope for up-scaling is an

study field visits were undertaken to the SLEM- The information collected was analysed with essential prerequisite for a best practice. The

CPP project sites as well as sites of other respect to their impact in improving the land potential of the best practices has been

projects working for sustainable land and productivity, biodiversity conservation, climate analysed considering their inherent properties

ecosystem management in India. change adaptation and sustainable livelihood with respect to climate, topography and
enhancement. In some instances cost benefit community participation etc.

analysis was also carried out to access the
feasibility in different areas.

Objective and focus
areas of the document

The document has been developed for dissemination
and to up-scale and mainstream the best practices
developed by the SLEM project partners and other
such projects outside SLEM-CPP These best practices
address issues related to increase in land productivity,
sustainable utilization of biological resources, water
resource management, long term sustenance of
ecological goods and services, opportunities for off-
farm livelihoods and sustainable livelihood generation
(Fig. 6). It is targeted at stakeholders such as farmers
qgroups, community based organizations, policy
makers, agriculture and natural resource
institutions/departments




Land
Management

Enhancing
land

productivity

Sustainable
utilization
of water
resources

Biodiversity
Conservation

Sustainable
utilization of
biological
resources

Agro-biodiversity
conservation

Climate Change
Adaptation

Climate Change
adaptation

Climate change
mitigation

Sustainable
Livelihood
Generation

Socio-economic
improvement

Institutional
innovations for
sustainable
resources use

Dessimination
and outreach
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Enhancing
land productivity

In India and elsewhere land resources are under pressure
due to unsystematic and unsustainable utilization to fulfill
the food and other demands of the increasing
population. In today's scenario it is important to manage
the land resources through systematic land use planning
and sustainable enhancement of land productivity
without further deteriorating or over exploitation of the
resource. This call for sustainable land management
practices which can help in increasing land productivity,
soil health maintenance, reduce soil erosion and ground
water recharge.




Productivity of
non-agricultural lands

The forests in India are widespread and
diverse. Natural and man-made disturbances
of the past have shaped both the vigor and
quality of forests. The degraded forests,
waterlands and orange areas have potential
for productivity enhancement. The fringe
forest areas also offer considerable
opportunity with respect to enhancement of
productivity. The agro-forestry practices can
contribute in enhancing productivity and
increasing provision of environmental services
in many ways - through diversification,
secured soil health and enriched fodder.
Improved afforestation under the Green Indian
Mission can significantly enhance the quality
and productivity of degraded non-agricultural
lands. The SLEM best practices with respect to
agro-forestry landscape will enhance carbon
sequestration capabilities and biodiversity
richness which ultimately lead to enhancement
or improvements of ecosystem services.

Productivity of non agricultural land depends
upon the growth and biomass production of
trees and grasses. For a first-rate growth of the
trees, and for improving the grazing and
pasture land use of technigues like improved
planting material, soil working techniques,
silviculture practices, reseeding of the land
with improved seed material/ varieties of
grasses, sowing of new areas at appropriate
time and adequate water management
strategies are fundamental and critical.

Productivity in rain-fed
agriculture system

In India rain-fed areas are of special
significance in terms of ecology, agricultural
productivity and livelihood for millions of rural
households in India. Such areas constitute
considerable amount of land mass which is
three-fourth of the land under arid, semi-arid
and dry-humid zones and accounts for about

57% of the total agricultural land spread
across the spatial extent of the country. India
ranks first among the rain-fed agricultural
countries in terms of both extent (86M ha) and
the value of produce. Such a large amount of
land under rain-fed agriculture has potential
to contribute a large share in the food grain
production. Such areas in India are highly
diverse, ranging from resource rich areas with
good production potential to resource-
constrained areas with poor and marginal
capability. Today the resource rich areas have
adopted modern technology for enhancing
productivity but on the other hand the
resource poor areas with drier conditions are
focusing on survival mechanism rather than
productivity enhancement. Historically due to
inherited risky nature the farming system was
depended upon locally available inputs (seeds,
manure, animal draft etc) and involved
growing diverse crops to withstand recurrent
drought like situations. However over the time
the cropping systems have changed and
presently farmers in these rain-fed areas with
limited options have started cultivating high
value crops which requires intensive use of
costly inputs and find it difficult to manage the
resources on their own. Moreover, over
exploitation due to intensified agricultural
activities has lead to degradation and
desertification of such naturally less productive
lands.

As per the Rain-fed Area Development
Programme (RADP) holistic agriculture
development through Integrated Farming
System (IFS) provides an opportunity for
development and integration of multiple
components of agricultural system such as
crops, horticulture, livestock, fishery, agro-
forestry with agro-based income generating
activities and value addition. The programme
is intended to encourage exploitation of the
potential of different farming systems based
upon the natural resource assets/endowments

(ponds, land development, nursery etc)
created either by the farmers or through
schemes like MNREGA, RKVY, NHM and
Watershed Projects. This will act as a catalyst
to accomplish the ultimate objective of
enhanced productivity, minimizing the risk of
crop losses due to climate uncertainties,
harness efficiency of resources, assure food
and livelihood / income security at farm level
and strengthen the farmers' capacity to adapt
to climatic changes

Diversified agriculture and integrated farming system in rain-fed areas provides ample
opportunities for faster agricultural growth as compared to irrigated areas that have reached
an asymptote. The adoption of SLEM best practices including wise use of water, rainwater
harvesting, mechanism for reducing the soil moisture loss can increase yields by a additional
5-15% on average across the rain-fed regions and reduce the variability in yield among the
years. In situ water harvesting using simple technologies (vegetative barriers, gravel and
stone mulching, compartmental bunding, cover cropping, inter-plot rainwater harvesting,
dug-out ponds, percolation tanks, ridges and furrows, etc) enables greater water infiltration
and prolongs the availability of moisture under rain-fed conditions. As per Venkateswarlu and
Sanker (2009) compartmental bunding is a significantly important way to improve the yields
and it can lead to an improvement up to 40-50% in the dry zones of Karnataka.

Potential and attainable
yields (Kg/ ha) of some
of rain-fed crops
(Venkateswarlu and
Prasad 2012).

Crops Potential yields

Actual yields Difference Quotient
attainable (TE 2007-08)
Sorghum 4560 e 3658 50
Maize w0 2062 1808 19
Pearl millet 2870 906 1964 32
Groundnut 2590 B un T g 22
Soybean 2850 1089 1761 26
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Sustainable utilization

of water resources

In India, the per capita availability of fresh water
has been reduced from 5177 cubic meters in
1951 to 1820 cubic meters in 2001 and it is
estimated to further come down to 1341 cubic
meters in 2025 and 1140 cubic meters in 2050
(Ministry of water resources 2003) (Table No. 1).
Moreover, it is speculated that the water scarcity
will reach to the zenith by 2050 which will lead
to stochastic catastrophic events affecting the
socio-economic development and the human
well being of the country. Intensive cultivation on
non-resilient marginal lands leads to
degradation and desertification.




Degraded and waste lands which constitute
about 1/37 of the geographical area of the
country are potential source to meet the
demands of various sectors and also reap
required productivity. Natural hazards,
indiscriminate use of agro-chemicals such as
fertilizers and pesticides, improper planning
and management of irrigation and over
extraction of ground water in excess of the
recharge are other major challenges.

The country is gifted with an excellent river
system with tributaries, accounting for more
than 50% of surface water rescurces. However
groundwater is also an important source of
water for drinking, irrigation, industrial uses
accounting for about 80% of domestic uses
and more than 45% irrigation requirements.
The average annual Indian rainfall (1160 mm),
though highest in the world for a country of
comparable size, has uneven distribution.
Nearly three-quarters of the rain pours down
in less than 120 days, at times in few high
intensity storms, while as much as 21% of the
area of the country receives less than 750 mm
annual rain, which includes large areas of
peninsular India receiving less than 600 mm
rainfall. Annual rainfall of less than 500 mm is
experienced in hot and regions of western
Rajasthan and adjoining parts of Gujarat,
Haryana and Punjab. Similarly, cold desert
region in trans-himalayas also receive low
precipitation.

Table No. 1.
Demand of water in

various sectol 4
44 specifically in agriculture sector.

As per the projections agriculture will remain the major user of water followed by other uses such as
drinking, industry, energy etc. It is imperative to enhance the water use efficiency in general but more

Sector Standing Sub-committee NCIWRD
Report of MoOWR

Year 2010 2025 2050 2010 2025 2050
Irrigation 688 910 1072 557 611 807
Drinking water 56 73 102 43 62 m
Industry 12 23 63 37 67 81
Energy 5 15 130 19 33 70
Others 52 72 80 54 70 11
Total 813 1093 1447 710 843 1180

Rainwater harvesting and utilization

Rain water harvesting has been adopted in
many areas of the world considering its
importance. In areas where conventional water
supply systems are not available or have failed
to meet the needs and expectations of the
people water harvesting is meeting the
demands (Alam 2006). In India the intensity of
rainfall in monsoon season generally accedes,
the infiltration rates of land leading to about

20-40% loss of rain water as runoff with
sediment. Therefore there is ample scope of
runoff harvesting in ponds, community
reservoirs, and utilization for productive
purposes while recharging the ground water
for off season use. Community reserves or
tanks are significantly important water reserves
and are life supporting water reserves in arid
and semi-arid areas where harvested water is

Gol (2006), cited in UNICEF, FAO and SACIWATERs 2013.

being used for drinking and supplemental
irrigation to crops. Moreover ample opportunity
of rainwater harvesting exists in the urban areas
where roof water harvesting can be made
mandatory. This collected water can be utilized
for households purposes, kitchen garden, car
washing, and more importantly it will also
recharge the ground water.
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Improvement of water use efficiency

India is predominantly an agriculture based
economy where irrigation sector has been given
high priority in five year plans to increase
agricultural production and achieve self sufficiency
in food production. However agriculture consumes
more than 82% of available water. As per an
estimate by the year 2025 and 2050 the
population of India at a low growth scenario is
expected to be at least 1286 Million and 1346
Million, (MoWR, 2009) with food grain
requirements of 308 and 420 Million Tons,
respectively with higher annual water requirement
for different secters. Higher requirement in

domesti ustries and power sector will lead to
reduction in wat: bility for agriculture with
added emphasis on economic and efficient use.

The Government of India laid top priority in
developing the irrigation system after
indepencence. As a resu ed area increased
from 21 to 63 Mha (about ), which also paid
rich dividends by tum jump in food grain

production from 50 Mill:ion to 250 Million Tons.
The Agricu'ture was cana! driven in first few five

pendence. Up to the end of
zuon potential created
|, though at a low
g Commission, 2009).

year plans a
IVth Plan (1874), the
matched with utifized p
irrigation efficiency ( )
Inherent imitztions of cana! irrigation lead to a
boom on tube welling during 1970 to 1990 due to
easy loans, subsidies on power in agriculture
sector. Conseguently, canal based irrigation was
taken over by tube well based agriculture which is
one mgjor factor responsible for down ward trend
in ground water availabilty By 2005-06 wells
contributed 58% of surface water irrigation
whereas canal only 25%. A spectacular gap
between the irmgation potential created and
utilized (Fig. 7) warrants improving water use
efficiency of canal system thus less dependence on
ground water irnigation at least in canal command
areas. The water use efficiency of canal command
areas is hardly 25 to 30% and that of ground water
irrigation up to 60%.

entia

Important steps
for sustainable
utilization of water

resources: -

Laser leveling for uniform distribution

of water in field

Conservation irﬁgaﬁon to economize

on water use

Use of check basin, border rows in

place of flooding

Use of micro-irrigation like drips and
sprinklers wherever possible

Water application in consonance with
water requirement of crops

Adoption of low water requiring crops
and varieties

Irrigating at critical stages of crops
Adoption of water economic
practices like SRI for paddy and
sugarcane

Integrated water management for
higher productivity per unit of water




Figure 7. 140
Plan-wise Cumulative 120
Irrigation Potential Created 120
and Utilized in India IR A—1 100
(Source: Planning M
Commission 2009) 1 4 2.
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Table No. 2. Water use efficiency of some major crops (Yadav et al. 2000)
Crops No. of sites/ observation WUE range (Kgm®) Average WUE (Kgm?)
Measures for the improvement in Food grain crops
: . . Rice 6 0.30-0.54 0.45
water use
efficiency in Agriculture sector T . OEe 5t o
Agriculture is the major consumer of fresh water and its share in all Maize 10 0.49-1.63 091
overall demand of water is about 80%. However, Water Use Efficiency Sorghum 70 0.56-1.43 0.88
(WUE) in irrigation sector is relatively low providing ample scope for Pearl millet 4 0.41-0.70 054
water use efficiency improvements and reducing the risk of causing Pulse crops
diffuse pollution through over-irrigating by improving the farm C"’“{kpea 8 0.40-4.02 160
irrigation system. As per Singh et al. (2010) for the comprehensive Lentil 6 0.39-2.43 ¥105
improvement of water use efficiency it is necessary to raise the Greon gram 4 0.37-0.50 044 o
) ) ) ) f Pigeon pea 3 0.27-0.72 0.46
following ratios to their maximum: stored soil water content/ water Tpea—— 5 o5 CAS OO i< T
received through rainfall and irrigation, water consumption/ soil water Kidneygbean > 0.55 g:;; gi-s,
storage, tran;puratlon/ w.ater cons.umptlon, biomass yield/ transpiration, Oil seed crops ) Y
and economic benefit/ biomass yield. Broundnot 7 020137 - e
The measures which can significantly enhance the field water use Musta,d 3 0.41-098 067 s
efficiency in irrigation agriculture include conducting water irrigation Sunflower R 1 o oo 08
scheduling, reducing water pollution, using of harvested rainwater, Sesame 2 0.36-0.36 _
checking for water losses in distribution systems, improving water Unseed o i d ek i 015093 R e
management, and reuse and recycling. In addition, good agricultural .3'°Yb93" ypes ks
K . . . I : i and cash crops
| naging soil fertility and reducing land degradation are o s
practices like managing ty 9 Sugarcans

important for increasing water efficiency. These include more reliable
and precise distribution and application of irrigation water (such as drip
irrigation), supplemental and deficit irrigation, and soil conserv.ation
practices. The water use efficiency of some of the major crops is given
in Table no. 2.

13.8-1149* B e
2341534 4 860"
0.26-0.86* 0.50*

*Efficiency of applied water only
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Sustainable utilization
of biodiversity and
agro-biodiversity conservation

The downward corkscrew trends in biodiversity
loss as well as ecosystem services is largely
due to unsustainable management of land,
exploitation of natural resources beyond their
capacity, infestation of invasive species, climate
change and pollution. While biodiversity is
crucial for the poverty alleviation due to the
goods and services it provides, it is also
integral to majority of developmental sectors
such as agriculture, forestry, and tourism on
which more than 1.3 billion people depend for
their livelihoods.




The commodity production relies on vital
services provided by biodiversity, resilience, or
systems capacity to recover from external
pressures including climate change is also
enhanced through sustainable utilization. The
phenomenon of land degradation is not only
confined to dry-lands but it has become
serious concern in other ecosystems as well.
Therefore it is imperative to manage land for
the long-term availability of the ecological
goods and services and for the well being of
present and future generations.

Agro-biodiversity conservation
for long term sustainability of Indian agriculture

India’s rich agro-diversity is the result of thousands of years of farmer's selection, improvement in
genetic capabilities and propagation of advantageous traits of desirable species in innumerable ways
for their subsistence and cultural requirements. This biodiversity has been eroded due to poor
policies and unsustainable agricultural practices such as homogenous cropping of high yielding
varieties to meet the need of growing populations. It is well established that the diversity decreases
as habitats change from forest to traditional agriculture to modern agriculture (Altieri 1990). In India

various traditional practices like intercropping, agro-forestry etc are neglected in the changing world.

The agriculture intensification is the major factor responsible for the loss of landraces, which were
resilient to climate change and other externalities. For example the flood and salt tolerating varieties
of rice grown in frequent flood affected areas of Gangum district of Odisha and elsew

ere to sustain

livihood. Hence for the long term conservation of the agro-biodiversity, on-farm cultivation,
agricultural innovation and value addition to eroding genetic resources in the form of landraces is
important.
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Valuation of biodiversity and ecosystem services

Biodiversity
Component

Oak and Pine forests Himalaya, Uttarakhand

Dry deciduous forests.

Regulating services

All Indian forests All of India
All Indian forests All of India
All Indian forests All of India

Dry and moist Corbett Tiger Reserve,
deciduous forest Uttarakhand

Fuelwood, fodder, minor
timber, medicinal plants,
wild edible fruits, manure

NTFPs

Carbon sequestration
Prevention of soil erosion

Augmentation of
groundwater

Recreation

Oak forests,

X 5676/person/
annum; pine forests.
X 4640/person/annum
Coastal area,

T 36,584/hectare;
inland area, X 48,535/
hectare

X 96,203/hectare
¥ 47072.56 million (in 2003)

¥ 1238.58 million
(in 2003)

USD 167,619/annum

Source: Parikh et al. 2012, cited in CBD 2014 india report




S no. Category Number of Number of
Cultivated plants wild relatives

1 Cereals 15 37

2 Millets 13 33

3 Graiﬁ»legumes 18 36

4 Vegetables 105 168

: 5 Fruits and nuts 17 176
6 Oilseeds 19 13

7 Sugar-yielding plants 3 18

8 Fiber-crops 12 23

9 Forage/fodder-crops 96 33

10 Spices-and-condiments 46 123
| 1 Plantation-crops 20 21
: 12 Medicinal and aromatic plants 89 58
13 Ornamental-plants 182 90

14 Agro-forestry-species 35 31

15 Other-crops 41 42

Total 811 902

Source: CBD 2014 India report

Agro-biodiversity of India

India is classified among the 12 mega-diversity centre's of the world, in relation to crops and it is the region of diversity of many major cultivated plants like Rice, Wheat, Maize, Cotton, Kodo Millet,
Mango, Black Pepper, Sugarcane, Brassica, Groundnut, Garlic/Onion, Cassava, Cowpea etc. Moreover itis home to over 811 crop species and 902 wild relatives (India's Sth National report to CBD,
2014). Agro-biodiversity of the country deserves special attention to ensure conservation of valuable germplasm for prosperity, sustainable development, livelihood security and to deal with
potential climate change impacts. Appropriate policy and institutional reforms are needed to address the rapid changes which are affecting the agriculture and farming sector.

India due to it is rich animal diversity as well as genetic resources is considered as an important domesticating centre in the world. The vast resources of livestock (485 million) and poultry (489
million) in the country play an important role in livelihood security. India ranks first in buffaloes, second in cattle and goats, third in sheep, fourth in ducks, fifth in chicken and sixth in camels in the
world with respect to their population. Fairly large number of indigenous breeds of cattle, buffaloes, goats, sheep, swine, equines, camel and poultry are distributed in different agro-ecological
regions of the country. About 140 breeds of livestock and poultry are reported to be present in India, out of which 30 breeds are of cattle, 10 of buffalo, 42 of sheep, 20 of goat, 3 of pig, 6 of horse
and pony, 8 of camel and 18 of poultry. In addition the vast habitats of India support significant number of breeds of animal such as Yak, Mithun, Ducks and several nondescript populations.
However due to low input production systems the local or indigenous livestock varieties are threatened to extinction. As per an estimate about 50% of indigenous goat, 30% of sheep, 20% of cattle
and almost all poultry breeds are threatened.
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Climate change adaptation

Climate variability and change is greatly influencing
the natural and socio-economic environments
throughout the world, though the extent of
vulnerability differs across regions, and countries. It is
manifested as increased frequency of extreme climatic
events like heat wave, floods, droughts, cyclones,
recession of glaciers and monsoon rain variability
instability in food production, reduced water
availability, loss of habitats and displacement. Climate
change is also an added risk to arid and semi-arid
and coastal regions. Majority of the drylands and a
coastal line of about 7500 km in India is highly
vulnerable to climate change.
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Climate change mitigation

The mangroves forest present a natural buffer, a
bulwark against coastal erosion and seawater
ingress into some of the most densely populated
regions of the world such as Sundabans.
Afforestation in Sundanbans will help the local
communities in developing mitigation strategies to
combat climate change and livelihood generation.
It is considered as an important carbon sink since
the mangrove trees and soils can trap and store
carbon dioxide (CO,) and studies have indicated
that Sundarbans can be a more effective carbon
sink even than the Amazon forests. Afforestation is
also leading to increase in biological resources.

LAND DEGRADATICN IN INDIA

About 13% of the national GDP is contributed
by agriculture and aflied activities. Change in
both rainfa!l pattern and temperature by the
end of 21st century are likely to cause
significant negative impacts on forestry and
agriculture sector including livestock, forestry
and fisheries that provide employment to
about 70% of the work force. About 19% of
the area of the country experiences extreme
arid conditions of which 15% is in the North
India and 4% is in the southern Peninsula.
Recent studies reveal a decreasing trend in
aridity from the beginning of the 20th century
which 1s mainly attributed to the west ward

: shift in the monsoon rainfall activities and the
f change in the land use pattern This

: emphasizes the need for a better
understanding of the impacts of climate
change through various regional models

which in turn can help evolve sustainable land
management practices.

Various climatological studies conducted by
India Meteorological Department and Indian
Institute of Tropical Meteorology reveal that
annual mean temperature for the country as a
whole has increased by 0.56°C for the period
1901-2009 and a significant warming trend is
reported across most parts of India. As rainfed
agriculture covers 63% of the total cultivated
land and accounts for about 45% of
agricultural production, late onset and breaks
observed in south west monsoon poses
serious challenges to the livelihood of millions
of dependents. Rainfall trends have also
indicated change in the timing and intensity.
Significantly increasing trend is observed in the
frequency and the magnitude of extreme rain
events in central India over the past 50 years.

Out of the total geographical area of 329 Mha,
more than 40 Mha is flood prone. Sharp rise in
the intensity of extreme rainfall has
contributed to the rise in flood events in
recent years, which is attributed to the global
warming condition during 1998-2009.

The impact of climate change on vegetation
patterns, species community structure,
distribution and ecology is significant.
Projections of various regional climate models
indicate a shift towards wetter forest types in
northeastern region and drier forest types in
the northwestern region in the absence of
human influence. Climate variability is an
important determinant of agricultural land use
practices viz., cropping pattern and
diversification. Climate change and more
significantly its variability is affecting the Indian
agriculture especially the production of cereals

and horticultural crops. Moreover change in
climatic umbrella might affect soil moisture
and its characteristics and length of growing
period and ultimately the productivity. It could
also affect pests, insects and pollinators
causing considerable reduction in crop
production.

As such, it becomes imperative to develop and
identify practices which are climate smart or
resilient to climate change. The cultivation of
landraces which posses climate adaptability
should be supported and the other varieties of
crops which are climate resilient (salt tolerant/
flood tolerant) should also be cultivated as a
strategy to combat climatic variability or
extreme event.
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below the poverty line, 70% of which live in
rural areas. Of this almost 27% is below the
poverty line. High poverty incidence is found
in the semi-arid tropical region, where
Sustainable shortages of water and recurrent droughts
livelihood have reduced land productivity tremendously.
generation and There is also a high incidence of poverty in
§ocio-economic flood-prone areas and in coastal areas which
Improvement i have high vulnerability to natural
disasters. A major cause of rural poverty is
poor agricultural growth lack of access to
productive assets and financial resources,
combined with high levels of illiteracy,
inadequate health care and extremely limited
access to social services and lack of f
opportunity.




While majority of the rural population is
dependent on agriculture, most of them are
engaged in the struggle for food security.
Therefore, it is necessary to promote suitable
rural technologies which can enable the local
communities to enhance their efficiency and
earnings. With the improvement in agricultural
production, various opportunities can emerge
in the agri-business and non-farm sectors in
the future. Over the years, a large number of
activities have been identified both in On-farm
and non-farm sectors. On-farm Activities for
sustainable livelihoods include interventions
like better crop production, horticulture,
forestry, sericulture, livestock husbandry,
fishery, making agro service centers, food
processing and production of agricultural
Inputs like biofertilisers, biopesticides,
vermicompost, mushroom spawn production,
seeds and plants, cattle feed etc. Off-farm
actvities like textile, incense stick making,
weaving etc also contribute towards
sustainable livelihoods and a reduction in
pressure on land. Training and awareness
generation is also an essential prerequisite for
encouraging income generation activities
using natural resource management like
medicinal plants cultivation, organic farming
and alternative high value cash crops.

LAND DEGRADATION I
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""“Eu’n e Several other Government initiatives like the

£ Joint Forest Management (JFM) also ensure
5

éﬁ the involvement of the community in

5 conservation, management and protection of

Eﬁ forests with an in-built benefit sharing

3 3 o 4 mechanism. Currently, more than 118213
. D \\ ) > ! JFMCs are managing around 23 million
. ! 2 hectares of forest in the country (FRI 2011),
with benefit sharing mechanism.

o . The Van Panchayat (VP) system is a prominent
s and successful example of participatory
f - S, management of common natural forest
resources in the state of Uttarakhand. This
- . devolution of powers to control and manage
= forest for subsistence purpose is the earliest
India has traditionally had several village > example of co-management of natural
level community based institutions for y resources by the state and local communities
sustainable resource use and management. . in India. Van Panchayats or Forest Panchayats
have been incorporated under Section 28(2)

There are several examples where local
communities have been formally recognized
and empowered to govern and manage the
forests of their villages, or where they have
self-initiated Community Based Forest
Governance systems (CBFG). These include
several thousand Van Panchayats in
Uttarakhand, natural resource management
by the community in several North-Eastern
states etc. These institutions therefore play an
important role in any initiative related to
natural resource management.

Institutional
Innovations for
Sustainable
resources use

of the Indian Forest Act, (1927). While all Van
Panchayats in the state are governed by the
Forest Panchayat Act, at village level, rules and
regulations may differ. As per the Van
Panchayat Rules, villagers themselves make
the rules for day-to-day management. This
significant role of the van panchayats in forest
management has been tapped by the
Government for holistic management of
watersheds in the state.




Dissemination and Outreach

The objective of the sustainable land and
ecosystem management is to accelerate and up-
scale best practices with respect to SLEM in India.
The present document highlights experiences of
the field in the form of case studies, best practices
and intervention models and other knowledge
products from which others (non practitioners)
can become inspired and can be induced for
sustainable land management in India. The
present document could be best applied at the
community and the local level to identify those
who execute Government policies as well as at the
State and National level for those who influence
and make policy decisions.
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Competing uses of land influence land use
patterns, cause land degradation and have
adverse impacts on forest resources and
biodiversity, ecological and economic
sustainability both for the present and for the
future generations. Land degradation and
climatic change affects about 250 million
people in India. Managing land sustainably
while also maintaining land productivity has
become a challenging task which calls for
methodologies, tools and models to assess
both land degradation processes and
mitigation initiatives for their effectiveness. The
strategies to arrest and reverse ecological
goods and services depletion would include
spatial landscape level resource planning with
inter sectoral convergence.

In the Indian socio-economic context
enhanced productivity from irngated as well as
dry land ecosystems is critical for food security
and reduction in poverty. Apprepriate land use
and sustainable management of the country's
natural resources and agro-ecosystems can
help to meet the challenges and sustain
environmental services. It is now
internationally recognized that scientific
findings and technical know-how can play an
important role in achieving a land degradation
neutral world. It implies that the degradation
of productive land can be prevented and land
that is already degraded can be restored
through sustainable land management policies
and practices.

The Indian farming tradition is replete with
several examples of conservation of soil and
water, rich agro-diversity and community
practices for participatory natural resource
management. Several of these practices have
been neglected or have been forgotten over
time. While several of these practices need to
revitalized, and mainstreamed, quite a few
innovative practices seen across the country

need to be up-scaled for improving land
productivity and enhancing livelihoods.

The SLEM-CPP approach reinforces the
adoption and implementation of sustainable
land and ecosystem management in several
states of India. One of the important focal
areas of this project is dissemination of
information and mainstreaming and up scaling
SLEM best practices. The SLEM project at
ICFRE has captured some of best practices
related to land and water management, agro
diversity and other innovations for improving
land productivity from various parts of the
country through frequent field visits to SLEM-
CPP project sites as well as similar non SLEM-
CPP projects. Whilst this is a small effort in this
direction, there are many more such practices
from various agro-eco-regions across the
country that remain to be identified,
documented and disseminated.

The following factors would contribute
positively towards this initiative:
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In the present scenario of burgeoning
population, poverty and degradation of
natural resources, sustainable land and
ecosystem management becomes extremely
challenging. This would require efficient
innovative land and water management
practices. Knowledge management and
extension services play a vital role in
dissemination of good soil and water
conservation practices to stakeholders, in
capacity building and participatory
involvement of village level institutions. As per
the 59th round of NSSO farmers do not get
sufficient information from the extension
worker. While the Krishi Vigyan Kendra are
the main source of training for farmers at the
district level, there is further scope to make the

system broad based, demand driven, and
farmer accountable.

Concerted effort is therefore required to
standardize documentation of soil and water
conservation strategies and approaches,
ensuring qualitative collection of scattered
knowledge. This will only be possible through
the participation of land users, technical
experts, community based organizations and
other stakeholders. The documented
information should be made widely available
and accessible to stakeholders at various levels
so that they may make informed choices.

ing and A ing Best

practices

A Monitoring and assessment framework for
various sustainable land and ecosystem
management initiatives is needed to establish
clear links between past, present and future
initiatives and developments. It has been
observed that such monitoring leads to
important changes, course correction and
modification in approaches and technologies
and form the basis for fine-tuning,
reorientation and future planning. This also
contributes to outreach, creation of knowledge
base, mainstreaming and up-scaling of
successful policy and management initiatives.
Such an exercise would facilitate a timely
delivery of outputs and also evaluate the
expected ecological benefits in a cost-benefit
manner. It could also include a geographic
coverage of the sustainable land and
ecosystem management practices, monitor
the extent of the practices and map the
information, leading to awareness generation
and guide future decision making

Developing a mechanism to monitor and
evaluate local conservation practices, land
management innovations and traditional land
use systems will help to assess their

@)
9

conservation effectiveness and facilitate
learning from past efforts. This exercise is also
an important tool to chronicle developments
before they become outdated since land and
ecosystem management practices and
initiatives evolve constantly, changing in
response to situations, demands and
opportunities. While this calls for a sound and
efficient data collection and data reporting
mechanism, training and capacity building for
objective and unbiased assessment is an
essential prerequisite.

LAND DEGRADATION IN INDIA

Community participation

For a land and resource management initiative
to be successful participation of the local
community plays a significant role. Land users
are the key actors in any initiative and
innovation for improvement of land
productivity and its management. Building
farmer innovations into national extension
programs and into agricultural and natural
resource management initiatives is beneficial
to the community as a whole since they are
site-specific, more often than not readily
acceptable to neighboring farmers and can
significantly improve the performance of agro-
extension and techno-advisory services since
the visual impact of demonstrations can be a
powerful way to attract potential end users of
new “"best practices”. Related to this up-scaling
and mainstreaming of best practices is the vital
role of tangible benefits like enhanced
agricultural productivity, food security, and
income enhancement through market access
and getting the requisite price for their
produce.




= 4 PRACTICES

(As collected from different part of India)




The document is based on the lessons learnt from various case studies which addresses the issues related to land management, biodiversity
conservation, climate change adaptation, sustainable livelihood generation and institutional innovation for land managemellt ﬁi_lnﬁa. The application
and use of the document will depends upon the needs of each user with respect to problems associated with land management in India. However the
document has been designed and compiled for audience with diverse background representing different eco-regions of India. A broad range of issues
with respect to land management such as land degradation, biodiversity loss, climate change impacts, and livelihoods have been showcased.

As it stands, the present document is an attempt to summarize some of the most important best practices vmh regard to sustainable land and
ecosystem management in India. These best practices present key findings of some traditional practices as well as innovations which can address
specific problems with respect to SLEM in India. g Lt B

While this document does not claim to showcase best practices from all’ eco-regions, it endeavors to present best practices which have replicability in
more than one eco-region and which ‘address crosscutting areas of SLEM in India. However, each eco-region may or may not be adequately addressed
by the document due to inherent specific priorities and problems. Validation of the document is needed in such reBIlytestlng it against their needs
and in the process will lead to the development of their own version. While there may be many more best practices existing at: at the time of
compilation of this document, the ones which address crosscutting areas of SLEM in India are the ones presented.

o
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Outburst of population in India and lopsided
development has resulted in fast depletion of ground
water and scarcity of water across the country
especially in dry regions. Agriculture sector
consumes nearly 80 % of water resources. Increasing
demands for human consumption and industries by
2030 will pose restriction of water use for agriculture.
Therefore, economic and efficient use of water has to
be promoted for survival in future. Ground water is
the main source of irrigation under rain-fed areas and
to some extent in irrigated areas as well. Ground
water development has reached 142% in the state of
Punjab and 134% in Rajasthan. The semi-and
transitory zone on desert margins in the state of
Rajasthan receives double the rainfall (500 mm)
annually than the hyper arid western part. However,
intensive agriculture, the major culprit, has caused
over- exploitation of ground water creating dark zone
in 9 districts where ground water decline is more
than 10 m, during 1984-2009 (40 cm per year). This is
not seen under modest cropping or range
management in the and western region.

Overexploitation of ground water has become serious
issue in arid and semi-arid regions of Rajasthan,
Andhra Pradesh, Karnataka and Maharashtra and
also in irrigated states under intensive cultivation.
Projections of Climate Change suggest that water
scarce areas of the world will become further drier
and hotter. Higher water demand on water intense
regions shall affect land productivity and survival in
dry regions.



Andhra Pradesh Farmer Managed Ground water Systems (APFAMGS) articulated knowledge of
Ground Water Management to the farming community. The project was spread over seven
drought prone dxstnpts of Andhra Pradesh underlain by:hard rock aquifers and everexploitation of
groundwater; covering 638 habitations and 6,500 farm families under 63 hydrological units. The
pr()]e?t was executed by a federation of NGO's coordinated by Bhart Integrated Rural
Development Society (BIRDS) with technical and financial support of FAO; A very successiul
mpdel in seven @stncts of Andhra Pradesh has shown a way/for management of ground watexin
arid and semi arid areas imparting drought proofing in context to climate change:

Fig.1
A large village pond for recharging
ground water

Traditional systems of ground water
recharge in arid and semi-arid
regions have been Khadins, village
ponds, conservation measures

like anicuts, recharge pits and
trenches juxtaposed with low water
requiring grasses, millets and
modest mixed cropping (Fig. 1).

10N 1N INDIA
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Reduction in
Ground Water Usage

Best helping sustainable use of ground water for cropping are familiarized through
n;sv simple models and hands-on experience. Ground water pumping to the extent
*21ge and its managerment s maneuvered through innovative approaches. Behavioral

g€ 1n users is articulated by education that excess irrigation does not necessarily produce

t yrelds. Farmers are convinced to optimize irrigation as per crop needs at critical stages.

message is that ground water abstraction over the long term

e core 2
needs to be aligned with its availability. This path-breaking
achievement is beginning to emerge in a number of Hydrologic Unit
Network under the project, and is likely to result from impact of
dissemination of ground water information and farmer decision
making. The net effect of natural ground water recharge conditions
and demand side management of Ground water is visualized through
static water level in the monitoring wells. /;

Such an approach has helped farmers to
reduce risks especially with hugh input crops,
reduce losses, limit ground water extraction
to safer hmits, improve water use efficiency
while generating higher productivity and
more wealth.

Changing cropping patterns with low water
Tequinng crops is a crucial issue
strengthened by rngation techniques and
methodology that includes need based
watenng at critical stages of growth and
adoption of check basin, spnnklers and drip
methods instead of flooding, Soil moisture
conservation practices such as leveling.
contour cultivation; strip cropping, inter
cropping with leguminous cover crops

d i I , etc. help in
soil moisture conservation from fields
considerably.

Fig.2. :
Abandoned well
utilized for z
Ground Water N
recharging

through rain

water
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Fig. 4
Flood irrigation of high
water requiring sugarcane

LAND DEGRADATION IN INDIA

A Project Supported
Ground Water. (L Frie o ainadt
Management  Nandyal, Distt. Kamool

The project site falls in the catchment of niver Vakkiluru.
Historically Nandyal was a typical rain-fed millet growing area
receiving 650 to 800 mm rainfall mostly through south-west
monsoon. Of 85,594 ha land, 50% having 74 habitats is under
agriculture and remaining 50% is under forest, which was not
included under project activities. It possessed sizable population of
SC, ST and OBC and was also inflicted by factionist on account of
poverty. In early 90's considerable amount of subsidies were
provided under various rural developmental schemes for tapping

speciﬁc Models Alterpative models for ground water legislation are r_eqmred good reserves of ground water for irrigation. There was Lhexet‘ore a
R« ded which 1nvolve entire communty, with transparency in dealing dramatic shift in cropping pattern in favor of high water requining
ecomn‘!en ,e with User's Association, equity in distibution of ground water crops like paddy, sugarcane (Rig.4), banana, cotton and groundnut
& for Replication resource, water charges with in-built humanity element. under incentives of some industries resulting in over exploitation of
e : Empowenng communitics with skills and knowledge to ground water Farmers borrowed loans for digging deep wells from
"E@ collect, collate, understand imphications of their actions and money lendets, which was difficult to repay due ta frequent failures
iy tnggering discussions on possiblo optons and initiating of borings. A similar situation also existed in other districts. This
safeguard actions at the village level. Ground water Crop led to suicides of farmers in many cases.

Water Budgeting (CWB) at the beginning of Rabi season 15
crucial in case of ground water
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Crop Water
Budgeting (CWB)

Ground water balance based on
total recharge and draft is
estimated (Fig.5). Based on these,
farmers make informed decisions
on the crops to be grown and
ways to manage/ use available
water efficiently. The following
analyses are made in the meetings
for each hydrological unit.

Ground water recharge
and draft during Kharif

Ground water balance of
Kharif crops

Recharge through
projected rainfall and
secondary

sources in Rabi

Crop plants vs Crop
water requirement in
Rabi

Annual ground water
balance

© ©®© O 0 06

Fig. 5
Monitoring
discharge and
ground water
level

Participatory
Hyrological
Monitoring (PHM)

It created awareness amongst the group of
farmers regarding:

a) Ground water availability
b) Rainfall recharge relaticnship

c) Water use plans matching utilisable
ground water

d) Need for conservation of the ground
water

e) Ways for augmenting ground water
recharge

Farmar's
Water School (FWS)

It is a kind of non formal education for
probable diagnosis and practical
solutions. Group learning aimed at
improving skills and knowledge of farmers
through hands on expernences. FWS run at
15/20 days interval thru full hydrological
year. About 25 to 30 farmers participate in
each training, which are conducted in
different modules, mainly dealing with
water management and other aspects of
crop production including integrated
‘water management, vermi-composting,
pest control and Farmar's Field School-
CWB modules. Field days were also
organized for benefit of other villages and
farmers of the area.



Fg. 6 Relatianship between Ground water draft and cropped area

2006-07 2007-08 2008-09 2009-10

GROUND
WATER DRAFT
VS CROPPED
AREA

=== DraftinCu M
—— Cropped Area
In Acres

Fig. 7 Ground water Balance at the end of May 2010 Source: BIRDS

24148458

6197929

2142002

2009-10 Dec

2007-08 2008-09

-24987798

_Regional
Applicability

‘The technology can be replicated to the hard-
rock aquifers, covering about 2/30of Indian
aquifers. Target Groups/Stakeholders are
farmer community and collaborating network
partners are the Farmer's Community, Govt.
Department , NGOs wherever involved and
financial institutions.

GROUND
WATER
BALANCE IN
END OF MAY
2010(CuM)

LSS
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. Agriculture has traditionally been and continues to be
2 the mainstay of Naga life-the numerous festivals are
e centered around agriculture and have their roots in
= cultivation practices. Since generations there have
been close links between nature and people and
< : : ¥ these linkages and traditional practices have been
a2 formalised through experiences and empirical

"'{* *:l ‘,4. = o] observations, and interwoven into social, religious and
! - - traditional values, making, the production system in
BT Wl . - Nagaland close to proto-agriculture, like most of the
& "y ; A \ \ - world's tribal population. Customary land tenure
. 5 system exists in Nagaland . Traditionally the tribal
land is classified either as agricultural land or as
RN reserved land. The practice of Shifting cultivation
covers over 37 % of the total arable area of the State. Iy
xs is mostly concentrated in the districts of Mokokchung,
; Tuensang, Wokha, Zunheboto and Mon. In other
* areas, terraced rice cultivation (TRC) or combined
Jhum and TRC are practiced.

The general outlook towards Jhum since the last 50
odd years has been that jhum cultivators are primarily

v responsible for deforestation of natural forest.
Nagaland faces a major challenge in adapting land
use and production systems to meet rising populations
and changing lifestyles, while also maintaining its
ecological sustainability.
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@ Total area under shifting
culuvation in Nagaland: 37% of
total arable land

Flantation actvities under IFD:
More than 12000 HECTARES

IFD: 800-800

Increase in average inceme of
4000 families-By 15-20%

©
@ Jhumia families benefited under
S

E Land and Ecosystem
ment (SLEM) in
Shifting Cultivation Areas of
nd for Livelihood &
ological Security*focuses

actvites for

The project Sustainable

Integrated Farm
Development

Innovative agricultural techniques like the
integrated farm development model (IFD model)
have been developed by the SLEM project to
address issues of land degradation and livelihood.
The IFD model is based on the concept of
complementary integration of all the components of
agnculture like crop-livestock-fishery-forestry-
horticulture-soil and Water conservation and land
development works. These provides an
environmentally sustainable and economically
viable and location specific technology that
encompasses rational utilization of available
resources and provide supplementary income from
non-jhum activities.

The IFD model has helped the small and marginal
farmers in reducing the input cost and increasing
the yield and improving the farm economy. The soil
conservation measures have had a positive impact
on soil fertility leading to improved jhum practices,
with the same land being cultivated or more than
two years, extending the Jhum cycle and
simultaneously managing the fallow. The socio-
cultural importance of jhum cultivation in the life of
the tmbal commumties is built into the IFD approach
and the community as a whole and traditional
insttutions like the Village Councils are closely
involved in decision making. Provisions have also
been made for appropnate market linkages.

]mpact of Acuwvities under the IFD include plantations, reducing imput cost for farmers. Thete has

the IFD Model infrastructure development, alternate been an increase in average mcomes of about
i ds, and land warks. 4,000 househaids by 15-20 %. The
); and Yy jons have led o d
have been introduced in over 11,000 h ard
of land. Over 800 jh line d through better
have benefited from introduction of IFD awareness of links between jand
practices. The model also integrates the degradation. forest resources, and rural
animal and human waste into useful and development and Improved land
productive components such as for the regeneration. Some of the IFD interventions
manufacture of vermicompost, biogas and are: :

%
|
|
|
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Horticulture: complementarities of crop-
animal-fish-birds-multipurpose trees
(horticulture) in the farming system are
used. This system benefits the
community through supply of essential
commodities throughout the year,
providing year round employment to the
farming family and reducing cost of
production and ensunng against the
failure of individual crop/enterprise etc.

Non Timber Forest Produce

(Broom cultivation): Broom grass
cultivation on non-agnculture land has
been carmed out. Broom cultivation and
production has led to S0-80%
improvement in beneficianes livelihood.
The cultivation of the broom grass has a
multi- pronged impact-as an akermnative
to farming, need for a low financial input
far cultivation and its econommc value as

a marketahle item, and its use in land
reclamation

tree, etc. in the same plot. Trees like

Land development works

mango, needle tree, Amla provide sgade
to ginger. The planting of the trees,
tapioca and colocassia serve as goil
erosion control measure since they are
planted in a stripped manner. The
department of Agriculture supports by
providing ginger rhizome. A beneficlary
harvested a total of 1200 kgs of ginger in
the first harvest. He sold the produce and
earned an income of Rs. 30,000/~ The
ginger cultivation has also provided him
options for settled cultivation.

Interventions like integrated fish culture
cum paddy cultivation, and growing
vegetables on bunds have shown
enhanced productivity and reduced soil
erosion. For example, pre intervention 15
kgs of rice produced about 600 kgs,
whereas with the integration of fish with
paddy enhanced the production to 700kgs
because of the organic manure provided
by the fish excreta. Further from the same
field about 50 kg of fish was harvested,
and sold at the rate of Rs 120/kg,
providing extra income for the farmer.

Piggery: In Nagaland along with
agriculture, backyard pig and poultry
rearing is integral to the livelihoods of

farmets. Pig tearing is also a gocio-
religious obligation and provides
additional income to households while
diversifying their risks. Pigs are fed on by-
products of paddy, maize, taro, vegetables
and gathered forages. ‘Among all meat
animals pig keeping is still considered as
an excellent source of subsidiary income
{or poor because the pork consumption in
Nagaland is highest among all NER .

Marketing linkages: Marketing sheds
are constructed on main roads enabling
the farmers and women to sell their
produce in a more organized manner . (0):1
an average this has led to more than
doubled earnings. The marketing sheds
which have turned into mini local
business centres have been especially
useful for the women, who sell produce:
from their kitchen garden and add to the
family income. Farmers from nearby
villages bring their products to sell on
whole sale basis, and sometimes retailers
from nearby town come to purchase
produce. Livestock, piglets, poultry birds
and even handloom products also find
their way to the marketing sheds. Most
interestingly the sheds also turn into
social hubs where farmers and women

Marketing shed in Mon District

meet, exchange information, sell their
produce, and simultaneously may engage
in local craft like netting baskets, bead
making, hand bags etc.

Gender aspects: With the introduction of
the Integrated Farm Development (IFD),
many women benefit directly or indirectly.
Most of the women are involved in
organic farming. In one district the
women's income increased by 10% from
their farm produce sold in the marketing
sheds constructed with support from the
project. Poultry Units operated by (mostly
women) Self Help Group under the project
have generated income at the rate of Rs
16,500 and Rs 17,600 per anum.

Women SHG




CHAUKA SYSTEM FOR
MANAGEMENT OF COMMON
PROPERTY RESOURCES FOR
SUSTAINABLE LIVELIHOOD

AND ADAPTATION TO CLIMATE
CHANGE IN DRY REGIONS OF
RAJASTHAN

The State of Rajasthan covers an area of about 34.22
Million ha largely under arid and semi-arid climate,
receiving 250 to 700 mm annual rainfall in western
regions, high temperatures in the months of May and
June (40°C to >43°C) often accompany strong winds/
dust storms. Temperatures drop to 13°C with
occasional frost during winters. Wind erosion is the
prime cause of land degradation followed by water
and chemical degradation. Water scarcity and high
intensity drought (once in 2-3 years) is a common
feature of dry areas threatening livelihood of people
in Rajasthan. Vagaries of climate change further
accentuate the problem. Agriculture is not a
dependable proposition on the fragile dry ecosystems
hence live stock based farming has been the
dependable basis of survival. Consequently, the
population of livestock is about 6-8 times higher in
dry regions of Rajasthan as compared to rest of the
country. The fodder scarcity, which is normally 30%
increases to 100% level of absolute scarcity during
the drought years, compelling large scale migration
in search of greener pastures and work. Livestock
causalities are common feature during drought years,
despite provisions of voluminous fodder and water as
drought relief. The situation is likely to get worse due
to impacts of climate change.

Non conducive climatic conditions allow merely 4.7
percent forest cover of the geographical area and the
state faces scarcity of fuel and fodder. Staking of dry
fodder and grasses as drought preparedness strategy
is a traditional way of life in dry regions Degraded
and waste lands occupying nearly 54 per cent of dry
lands, of which 50 percent are waste lands having
vast potential for fodder and water harvesting.
Development water, fodder and fuel as common
property resources (CPRs) and their appropriate
management is of paramount importance for
combating Desertification Land Degradation and
Drought (DLDD) in dry regions of Rajasthan.
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Status of Common
Property Resource

In Indian context CPRs include village ponds,
pastures, forests, wastelands and nvers etc.,
which are accessible to and collectively
owned / held / managed by an identifiable

f with no L
| property rights. Consequently CPRs are often
| subj to abuse, itation and

encroachment resulting in their decline and

: ion. Common land
resources constitute about 15% of

| geographical area in India (0.31 ha per
household and 0.06 hectares per capita; NSS

| 54th Round 1998). These are the key sources

. of water, fodder fuel and sustain livelihood of
the rural household by supporting livestock
population particularly in semi-and regions.
It is reported that contribution from CPRs to
household income at the naticnal level is INR
693. About 31.8 % of landless families utilize

| CPRs to collect fuel-fodder, which may be as
high as 50% in tribal areas. The dechine and
weakemng of traditional management
systems is leading to degradation of these
precious resources. National data show a
decline of 19,000ha m the extent of common
property land resources, ranging from 26 to
52 percent in several states of India during
the last four decades’ , and Rajasthan is
among the more severely affected states.

Rajasthan is predommantly an agnicultural
state. Western and and semi-and regions
survive on animal based faming system
utilizing community grazing lands.
Traditional community grazing lands in

| Rajasthan consist of Agors that are areas that
served as catchments for water bodies;
Gouchars that are areas that served as
community grazing lands; and Orans that are
areas that served as community forests. Over

| the years, area under community managed

| lands has deciined and the level of

| degradation has intensified mainly due to

| encroachment, conversion of such lands to

{ agriculture, for settlement, roads, and other

| purposes. Intensive grazing affects soil

| quality and impairs native vegetation. Many

* IN.S. Jodha, 2005, Paper presented at the UNDP workshop
| on *Sustainable land Use in Dry Lands: Global and
| National Perspectives®, 2nd February 2005, New Delhi

Status of community land
in Rajasthan

Permanent Barren un Culturable Current Land put
Common culturable land fallow under non-
property land agriculture
Resource and s

other grazing

lan

1703277 ha 251437 ha 4866381 ha 6688117 ha 1764582 ha
4.98 % 9.73% 14.22% 19.54% 5.16%

palatable perennial species are replaced by
unpalatable annuals, thus changing the

i ition and

C pastures exist in most

villages in western Rajasthan, for which the
extent of about 10% land is allocated, ranging
from 100 ha to 1000ha. Of the 1.194 mha
community land in the state, 40% is barren
land. According to an estimate community
lands contribute 20% of the annual livelihood
of poor in Rajasthan as compared to 2% that
of affluent farmers.

Since water is the most critical resource for
survival in arid and semi-arid regions of
Rajasthan, in-situ rain water conservation,
runoff harvesting and storage in village
ponds (Nadi) and ground water cistern

(Tanka) are traditional practices for managing
water for drinking, recharging ground water
agriculture, arid horticulture, plantations and
pastures development (Fig.1). A vast
potential also exists to utilize more than 30%
waste lands for community ponds and
pastures. In salt affected semi-arid regions,
high intensity rainfall leads to flooding and
water logging occasionally as a result of
impeded drainage due to presence of
impermeable hard pan of murram (silt
impregnated with calcite). Integration of
runoff harvesting, pastures improvement,
ground water recharging and agriculture

dev have been successfully
achieved in the Innovative Chauka System,
described hereunder.

" The Innovative

" The Chauka system is generally developed
. Gauchar or community land having mild 1

 to 2% slope, good water holding capacity ¢
| runoff potential. The Chauka is bounded from
. three sides leaving fourth above the slope -

 open, through which runoff enters this piece
. ofland. The main bund is straightened along
- the land slope and designed to withstand a

" length of the side bund is such that it makes

* average height of the side bund should not
 less than 50% of the main bund. - :

Fig. 1 A multipurpose
community pond (Nad)

Chauka System

pressure of 9 inches standing water The

a 9 inch slope on the main bund and the

| Chaukas ch@nnelizé'rimof!

ARach:

pﬁé ol
! lmﬁr;;ve Pastures ;
Recharge comminﬂt;ﬁohdé 5
Augment ground water
Enhance land productivity

Improve Biodiversity




Chauka model is extremely
important for its success.

the bund. Choice of the correct

Models of
Chauka System

A Simple model (at top), is made on land with
uni-directional slope not exceeding 1.5% with
a shape of long rectangles. The main bund is
slightly tilted to enable excess water to move
in one direction. All the Chaukis are made
similarly and the excess water moves from
one to the next Chauki and finally into the
Nadi.

Chauka with water way (in middle), is very

common and effective for land which has a
natural outlet for runoff to drain excess water.

Lands having natural drainage by small
water ways can be used for this model,

however, it cannot be utilized on uneven
land.

Staggered model (at bottom), is utilized on
land with uneven slope not exceeding 2%.
The direction of the Chauka changes
according to change in direction of slope. The
excess water drains on both the sides of the
Chauka and ultimately in to a community
Nadi.

Advantages of
Chauka System

Long slopes are
broken into many
smaller slopes and
water erosion is
reduced.

The rain water is
caught where it
falls enabling
efficient
conservation

Regeneration of
local species of
grass, bushes and
trees takes place.
Generally native
species like babul,
khair, khejri are
planted on the
sides of the Chauka,
are seeded with
karad, and dhaman
grasses.

Rain water is
managed to develop
multipurpose water
resources Nadis, for
drinking water of
livestock, improve

pastures,
and augment ground
water for improved
cropping.

Drought proofing
through availability
of water and fodder

Overall an
improvement of

_ biodiversity takes

place.
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Fig.2 Models of Chauka System: Simple model
(Top); with water way (Middle) and Staggered
model (Bottom)

About 103 bore
wells which use to
be dried up earlier
have plentiful of
water and sustain
increase pumping
duration
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H (GVNM), Laporiya:
? Laporiya , located at 90 km from Jaipur, is a
bl small village in Duddu block with 250 7 harvesting:
a8 households and a population of 4060 which Chauka System for Pasture improvement and Runoff g
use to be 2955 before start of the project ) : developed by GVNM society for
(1990-91). The livestock population at the j[he Innovative Chauka Sy.s Stem Wes 2 pe:ich was integrated with
i ich'i conservation of rain water, runoff harvesting w. £ 3
| start of the project was 2956 which increased R STt ot azing land on a 200 ha. Essentially the technique is an
| t04060.The village falls in typical semi-arid o . | bunding with provision of drainage. (Fig.3).
| region with 350 to 750 mm annual rainfall 3
| and 20°C to 45°C mean temperatures. The Rectangular Chaukas were construction in a 1ow keeping one long arm of
| village has been often affected by varying Chauka open. Thus, the structure has one long, two short arms and two
] degree of droughts and acute shortage of corners. A broad bund was made by putting earth from nearby small
| fodder despite 400 ha community grazing rectangular pits. These Chaukas are kept on slight upward gradient. When the
land. The village is affected by salinity, has a Chaukas are filled to a depth of 9°, the runoff overflows to the next
hard impermeable kankar layer impregnated compartment and then to next and finally to the drain which ultimately
with silt causing loss of large part of heavy delivers in a pond. In the process adequate infiltration of water, conservation
rains as runoff and creating water-logging as of moisture in pasture occures and the excess is stored in the village pond.

‘well. Such lands are very common in semi-
arid tracts of, Jaipur, Nagaur, Pali, Jodhpur
Jaisalmer, Barmer, Bikaner and
Hanumangarh. There is vast potential of
runoff conservation, harvesting and storing in
community ponds and utilize it for drinking, Impact of Chauka on Augmentation of Water Resources &
ground water recharge, agriculture and Ground Water:

drought proofing. Shri Laxman Singh is the
Secretary and founder of GVNM at Laporiya,
pioneering rain water harvesting and pasture

Geomorphology of Lyporiya offers an ideal situation for runoff harvesting and
its storage in community ponds. There are negligible seepage losses due to
hard pan in the profile. Laporiya has developed three village ponds namely

improvement. Dars (utilized

: A ev Sagar (utilized for religious pursuits), Fool Sagar (for drinking purpose of 1
Systematic runoff harvesting in village ponds animals) and the Anna Sagar (sea of food grains). The Anna saqgr lsrglce |
and of water for biggest pond, having an area of more than 50 Bigha (35 acres), receives most i DRIt SR ]
development of community pastures, of the runoff from 200 ha Chauka system, is utilized for irrigation and ground Flg.3 Chauka System for Runoff |
embracing animal based farming and water recharge (Fig. 4) of large number of bore wells. Two canals have been harvesting and Pasture v‘
thm"ﬂf‘gh bwcek?:u(l)({ the '::me :m;’;ge‘t‘::l constructed from Anna Sagar for irrigation purposes. Sometimes ground water improvement at Loporiya |
issues of the a system adopt ¥/ reaches few feet below ground I A g |
e T e Tg: eve! and pumps‘havg to be;ngned w avoid Flg. 4 Runoff harvesting pond in |
and mobilization of society is the key for the through Shramdan before onset of raing an of ponds Laporiya |

Flg. 5 High water level due to |

success, which has been achieved through
Ground water recharging

well organized Jal Chetana Yatra. GVNM
Committee has resolved several disputes and
even the legal cases .As a glaring example
,only two legal cases of the village are
pending in court. The Model has imparted
drought proofing and economic security for
the village and has been very successful.




Fig. 8 Improvement of locol cattle by Gir
breed of Gyjrot

Improvement
in Land Productivity

2as (900 acres) of agnculturn:

gncultur

Pastures and fodder

Pastures have come up as result of adoption
of Chauka system. Pastures are seeded with
nauve grasses, Dichanthium annulatum and
indigenous trees like kerr (Capparis decidua
Forsk.), Acacia nilotica, Neem (Azadiricta
indica) and peepal (Ficus religiosa) etc. and
self fertilized by the excreta of goat and
sheep (Meengani). Laporiya has developed
excellent pastures and abundant grasses for
their cattle (Rg. 7). The GVNM committee
regulates management of the pasture,
ensunng equitable distribution of water and
fodder

Herders are allowed to graze their cattle and
Dot to cut grasses or trees from the pastures.
Voluntary Shramdan is performed by

uprooting of Prosopis juliflora in lieu of
grazing. Small ponds/water holes have been
made for drinking water to cattle and RCC
resting places for herders. During the drought
years when grasses are scarce, the GVNM
committee allows lopping of Acacia nilotica
first, then Azadiricta indica and finally Ficus
religiosa under extreme cases. In addition to
pasture development, farmers are also
persuaded to grow green fodder of lucern,
Berseem or Jowar in small area to
supplement feeding to milking animal The
excess fodder and grasses are staked for
scarcity period to secure drought proofing.
The technique evolved by the experience, is
claimed to be an improvement on the
compartmental/ contour bunding, provides
adequate fodder and has been well
acclaimed.

Improvement of livestock

Enthused by the avaiability of fodder and
realizing importance of animal based farming
in the dry areas, GVMN took up improvement
of the cattle breed. which i3 the land mark.
Poor yielder Nagaun

bulls. An improvement of 7 % in punty of
local breed 1s a land mark achievement.
GVMN aims to achieve 30- &
8).There is quantum jump 1n the milk
production of the village. Now Laponya is
producing about 1600 hiters mulk daily and
earning Rs 30 lakhs per annum by sale of
excess milk.

An improvement of

70-80.

in purity of local
Nagauri breed is a
land mark
achievement
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GVNMN realizes the fact that radionally
managed Agor. Cran and Gochar are repositones

of hrodiversity and the souzce of multiple
products such as grass, fadder fuel wood, timber
and non-timber tree products GMVN s making .

efionts m conservabon of
hversity through tmprovement of community
ban on pouchmg. developing
closures and feading yard for buds
gar Surprisingly. m recogmtion
ervice and reverence, GVMN has
ed worshyp places for the G bulls

n exemxplisry harmony and
ere 3 artntadmal change

Laporiya model is community
driven with low input costs,
which can be replicated under
similar agro-climatic situations.
According to the, Shri Laxman

Devel: of water respuroes. community
i pastures, ground water r: piing Table 1: impocts of Chauka system in Laporia village, Dist Jaipur, Rajasthan
and ingation, improved 1S
enough water reserve and fodder for

With these suateges GMVN can

! proudly say that drought and fioods will

Particulars Before (1990-91) After (2012-13)

4

never visit Laponiya. Herders have stopped
| migration even temporan'ly in search of
| pastures and empioyment Theze has been a
| shift in the croppang pattern from
{ conventiona! crops like Bayra. T Moth
| Barley, Taramira and linseed to cash crops
| such as Baya, Jowar for fodder, berseem,
! Moong, TW, Mustard and gram Social
! movement and parucipatory approach 15 the
crux of the overall success of the program.
i People are deadly against any encroachment
i on community land. The Laponya Model is
| providing sustainable income from enhanced
i production from irrigated crops, milk and
© employment to the entire family (Table 1)

Niojwnlalw|n]w

O] ;o

Irrigated area (acres) 110 1370

No, of village ponds

No. of bore wells

Water availability

Depth of water below ground(feet)

Milk yield (lit/day)

Income from milk (lakh per annum)
Migration of herders

Migration of youth

1

17

July to October
75

450

5

common

50%

3

123

July to April
30

1600

30

nil

Singh jee the technology has
already spread to 84 villages in
the region, of which 15 are
doing exceedingly well

[ AESER A



'WADI' : A TREE BASED
FARMING SYSTEM MODEL (TBF)
FOR SUSTAINABLE LAND AND
ECOSYSTEM MANAGEMENT

The word 'Wadi', a Gujrati term means a
small orchard. A *Wadi plot' is a piece of
family-owned land that is developed for
agro-horti-forestry, with soil and water
conservation. In this model an acre of
land is covered with crops like cashew,
mango, amla or any suitable fruit crop
with forestry species on the periphery of
the land holding bordered by a
productive live-hedge. A typical orchard
promoted under this scheme involves
planting of 40-60 fruit species and 300-
400 forestry species along the border per
acre of land. The Wadi programme
originated in tribal areas of South
Gujarat and was initially restricted to
development of mango orchards, hence
it came to be called Wadi.
Subsequently, the scope of the
programme was expanded but the
original name stuck on. In Wadi, the
fruit-tree component is the main source
of income, and agricultural crop
production is generally limited to the
first 4 or 5 years, or till fruit trees reach
maturity. Other useful trees are grown
along borders.
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The Rationale The rationale for this agro-horti-forestry
model is that mature fruit trees can be a

S source of livelihood for the poor families, year
Qg after year, for several years, unlike
Eg agricultural crop cultivation, which is highly
V\_i dependent on monsoons, Orchard plots could
o be so laid out that some agriculture is also
Bd% possible in alleys and spaces between trees,
‘g%" to meet part of a family's food Tequirements,
gg till fruit trees begin to yield. Multipurpose
3E tree species grown along boundaries, to
£5 meet the family's fuel, wood or fodder needs
§§ can also be a source of additional income,
&

Agro-horti-forestry thus meets a broad range
of key needs of poor families.

WADI means orchard in
gujrati. The "Wadi* consists of
mango or cashew or amla or
any fruit crop suitable to the
area or a combination of
these tree crops, with forestry
Species on the periphery of
the land holding and annual
crops in the interspaces of
the fruit crops




This model has the essential features for
sustainability in species diversity and
flexibility in crop selection. All the farmers
engaged in this programme may have
more than 20 species on their plots at any
time. At least three of the crops are grown
in large enough areas to yield marketable
quantities of produce. There is also
flexibility in selection of appropriate crops
based on prevailing growth conditions,
experience and market demand for
produce. These aspects make the model
sustainable and influence its replicability
positively. A TBF model would thus
consist of the following components:

Forestry plants

Forestry species are planted along the field
boundaries. Multipurpose species such as
Teak, Caurina, A.auriculoformis, Gliricidia,
Pongamia Silver Oak, Sesbania, etc are
desirable.

Horticulture plantation

Horticulture species like mango (spacing of
7m X 7m) and pomegranate (spacing of 5m X
2m) are planted in pit size of Im X 1m X 1m.

Pit filling

Along with the topsoil, Farmyard Manure,
green manure with neem cake and rock
phosphate is filled in the pits.

Grass seeds

Grass seeds (Stylo hemata) is planted along
the field bunds. This helps in stabilizing the
bunds and provide green fodder perennially.

Intercropping

Intercropping is done between the
horticulture plants. This comprise of cereals
and pulses such as green gram, bengal gram,
castor, redgram, groundnut, cowpea, hybrid
jowar, etc This avoids mono cropping
practices and enhances the productivity.

Integration of Non Pesticidal

Management (NPM)

Non-pesticidal management is encouraged.
This help in reducing input cost, and
enhancing organic content / biomass in the
soil. Promotion of green manuring such as
Gliricidia, Sunhemp, Dhaincha, Sesbania
sesban, Sesbania grandiflora, pongamia,
neem, cassia semia, Erithrina,
vermicomposting, Nadep compost, Heap
method compost, in-situ compost, liquid

The following
figure shows a
well-designed
orchard layout
with establish 20
mango, 40 cashew
and 800 to 1200
forest tree within
a plot of 0.4 ha.

A model of the
layout of 0.4 ha
Wadi, Area 04 ha,
Mango- 20,
Cashew - 40 plant

#: Fencing
* :Forestry
0 : Mango
A Cashew

manuring such as Jeeva Amrutha,
P: ya,etc. is d.

Integration of Small ruminants
Small ruminants (6-8 months old) are
introduced to add to the family income and
optimize resource use.

Farm ponds

One farm pond is constructed for every
hectare of land. The desirable dimensions for
the pond are 10x10x3 meters and it can
store upto 1.8 to 2 lakhs litres of water. These
farmponds tap the rainwater, enhance
ground water through percolation & also
provide protective irrigation during dry spells.
It also checks the run off and help in insitu
conservation of soil and water.

Bunding

Trench cum bund is done under soil and
water conservation measures @ 60cmt/acre
with site specific sections. This provides
additional moisture to the crop and helps in
increasing the crop productivity.

Fencing

Fencing is done using the live hedge
comprising of thorny plants like Agave and
Euphorbia is taken up along the field
boundaries.

Tree based farming system model
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Water and
Soil Management
In The Wadi Model

f«_s far as possible water resources are created for
joint use by the participants. There may be
contiguaus patches of upland belonging to small and
marginal landholders. Creation of community (Joint)
wat_er resources helps farmers to increase their
agpculmre Pproduction and also provide water to the' *
animals and life saving irrigation for horticulture
plants. A network of percolation ponds is created in
the catchment at the rate of one pond for every 2to 3
ha of catchment. These ponds help to harvest and
percolate maximum rainwater and thereby help in
ground water recharge. Since these ponds are
scattered all across the watershed they help to
maintain the sub soil moisture levels that is essential
for crops . These ponds are located in the individual
holdings and hence the maintenance of the ponds is
the responsibility of the owners. The desilting is
also done by the farmers themselves. The water in
the ponds in the post monsoon period is utilized to
irmgate the horticulture plantations and also to raise
small patch of vegetables for home consumption.
Mini percolation tanks are constructed at suitable
places to trap the run-off water. This helps in ground
water recharge and for vegetable cultivation and
other short duration crops.

Outcomes of

Gully plu
plug the Wadimodel

Soil moisture conservation

The work on the project is executed with a
"Ridge to Valley” approach, starting from the
top and coming downwards. This means that
the treatment of the hillzops and hill slopes is
completed first and land at the bottom of the
valley is treated at the end. Ridge to valley
treatment ensures that the soil erosion is
reduced and treatment at the lower
catchments are protected. This also helps in
water conservation and ground water
recharge. The treatment is taken up on both
public and private lands. Farm bunds, Stone
outlets and staggered contour trench are
constructed to reduce the water velocity and
prevent soil erosion. Locally available stones
is be utilized for the purpose. Grass seeds of
stylo hamata spp., napier grass, signal grass
is sown on the bunds and other wastelands
to stabilize them and also provide fodder for

livestock.

Construction of gully plug is done using
locally available boulders. A dry stone
masonry wall of these boulders is
constructed across a gully. This wall allows
water to flow through it but allows soil to
deposit through it. The various stakeholders
discuss among themselves to identify the
suitable locations for gully plugs.

The gully plug protects soil along the hill
slope and the hill top from erosion caused
due to flowing water. Once soil degradation
is stopped biomass is generated which can
be used as fodder and can be used as an
organic manure. It also allows more time for
water to percolate in the ground due to
decrease in the run-off water. It leads to
increased income level from waste land. The
Silt accumulated can be used for nursery
plants or can be used in the fields for
increasing organic matter in the fields.

Large tracts of land are covered under this tree based farming system

Small and marginal farmers are able to diversify their farming operatians and
succ«_assfuuy venture into integrated farming with mixed cropping, tree based
farming and livestock based farming. Marginal and landless families able to.
successfully establish different livestock activities.

All the land holding families directly benefit from the natural resources and
conservation activities.

Self help groups in these areas are actively involved in development process and
participate in the panchayati Taj institutions.

There is a reduction in mi|
gration due to alternative employment created thmugh
various farming and non farming activities. i

m o e

pk::;ms are able ta raise their income levels because of increased

Eoaye ity per unit area of land, less external input, chemicals and pesticides
coupled with adoption of diversified farming system.




Developing
A Wadi Plot

Plot Selection

Plot should be on well drained soil, and
slopey, not very close to the roads, and
ownership should be with a family

Plot Marking and Pit Filling

A measuring rope is used to keep distance
between two plants. It should be 10 x 10
meter for mango, Tamarind , 7 x 7 meter for
cashew, Amla, Custard apple, lemon etc. The
distance from Fencing is 50% of spacing.
There should be staggered layout for high
slope. The Pit filling should be completed
when the pit is dry i.e. by end of May and
dusted by pesticides before filling it layer by
layer. At bottom there should be 15 cm of dry
leaves + layer of top soil, and 10 cm layer of
green leaves and small twigs + layer of top
soil. The second layer of 25 cm consisting of
mixture of soil (excavated from the upper
layers of the pit) and farm yard manure or

dried dung. This is followed by a layer of 45
cm mixture of soil, bone meal and neem
cake. A small heap of 30 cm is made on the
top and one wooden peg is inserted at the
center. The height of the sticks should be
more than grafts, and the top is thatched
with Grasses or leaves or Gunny sheet. The
Bottom of the sticks are to be painted with
tar paint before fixing it into the soil

BAIF Baif Development Research
Foundation, Maharashtra has
assisted over 1.81 lakh families to
establish 68586 ha Wadli, spread
over 10 states in India. The
economics of 0.4 ha in the project
villages as per a techno-
economic feasibility study
undertaken by BAIF is as follows:

Live hedge Fencing

The fencing should be done for whole WADI
plots instead of individual tree

Material used for dry fencing Dry
branches of Karvand, Ber, sadada, bamboo,
nirgudi, karvi and other thorny material
available in the area

Generally, development of 0.4 ha of land under agn-
horti-forestry requires an investment of Rs. 32000/- over
a period of 4-5 years.

Initial income of Rs. 8,000 to Rs. 10,000 from inter-crops
starts form the first year

Major income of Rs.30,000 to 40,000 per annum comes
after 6-7 years, when the orchards started bearing fruit.

Suppl through, forestry

1 bee k ing, gum and
lac production, processing of local fruits and vegetables,
establishment of goatry, poultry and dairy etc enhances
income by 40-60%.,

y income

073

INDIA

LAND DEGRADATION Il



074

1 §ame Best Practices
rom India

guslamabte Land &
cosystem Management

AGARBATTI PREPAR
FROM DEGRADED

BAMBOO FORESTS
OF MADHYA PRADESH

TION

Agarbattis (incense sticks or scented battis)
are commonly known as "Doopbattis".
Agarbattis have been used since long during
religious prayers and in the households as a
room freshener. The journey of Agarbatti
manufacturing began from Thanjavur region
of Tamil Nadu in South India and gradually
spread to other parts of the neighboring
states. Wide spread utilization of herbal
based Agarbatti for their pleasing fragrances
have also been found in the Middle East,
European countries and other parts of the

world.

As far as Agarbatti manufacture in India is concerned, the
rural Small and Medium Enterprise (SMEs) experts have
identified Agarbatti as a consumable good whose demand
is increasing constantly. This sector has got tremendous
potential and is capable of creating livelihood
opportunities in the rural pockets, especially for the
women. It is a cottage industry, in which large-scale rural
employment can be created to increase standard of living
among the rural communities.

Agarbatti production uses traditional skills and renewable
resources largely obtained from the forests. While
production requires simple technologies and low capital
investments, the industry is highly labour intensive. This
lays the attractiveness of the sector for rural poverty
alleviation since a large number of people can be
benefited. Agarbatti is a widely consumed product
domestically and internationally. While the unit cost is
low, it is produced in large volumes of several billion sticks
a year. The production process is manual and Agarbatti
produced largely by women in informal home-based work
or working in SHGs, often at their own pace. The industry
thus creates home-based income generating opportunities
for a very large numbers of women.



The production process of Agarbatti
essentially entails four stages: (1) production
of bamboo sticks for the central core of the
Agarbatti; (2) production and preparation of
charcoal and Giggat powder; (3) preparation
of incense paste (Masala) and its application
onto the bamboo stick to produce the batti;
and (4) scenting, or application of perfume, to
produce a good quality Agarbatti, followed by
packaging. The value addition between these
stages is nearly exponential.

With the objective of rehabilitation of
degraded bamboo forests, the project on
Integrated Land and Ecosystem
Management to Combat Land Degradation
and Deforestation under UNDP was
implemented during 2010 in MP Forest
Department. Under the project Agarbatti
preparation was also proposed in the districts
of Betul, Chhindwara, Umaria, Sidhi and
Singroli to utilise the discarded bamboo for
commercial uses. The Forest Division officials
have identified beneficiaries from villages for
preparing bamboo sticks for supplying ice
cream and incense making small scale
industries in the region. In Sidhi more than
150 participants both men and women from
10 SHGs were trained by the department and
provided with necessary equipments. These
participants after the training become the
community resource persons for the Forest
Department for others trainings and
sensitization initiatives for the local
community. A loan of Rs. 3.00 lakhs was also
provided for running the Agarbatti
manufacturing unit. An amount of Rs.1.00
lakh has already returned to the Forest
Department. Similarly the Forest Division of
Sidhi also organized another 15 days training
programme for women SHGs in Incense stick
(Kari) and Incense Agarbatti making as
livelihood initiatives. About 750 participants
belonging to 12 SHGs participated. Tool kits
were also provided by the Forest Department
to the SHGs.

Bamboo-based livelihood on Agarbatti
promoted by MP Forest Department shows a
pathway out of poverty. They use a
sustainable natural resource, involve large
numbers of rural people in employment
(directly proportional to production), generate
cash income opportunities for those who
never had such opportunities and above all
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put a measure of economic power in the
hands of tribal women.

In village Kohlueeh in Sidhi Forest Division
the beneficiaries are successful running one
Agarbatti unit. On an average a beneficiary
is earning Rs.70-100 per day for working 4 to
5 hours per day. They are preparing the
Agarbatti and packaging in half kg packets,
which are being sold @Rs 40-44 per kg.
During one and half year's duration the unit
has prepared 570 quintals of Agarbatti by the
SHGs cluster. About 4200 women from 32
villages benefitted from these initiatives in
Sidhi. The packing is also done at the unit
itself so far the product has been sold to Rs
24 lakhs to the traders from Kolkata, Shill
ong, Nagpur, Jabalpur, Indore etc. Now the
center has given it the brand name ‘Maa
Chandika' which is being distributed to small
traders and retailers like Yugal Bihari, Cycle
Brand etc.

The unit has recently purchased seven
Agarbatti manufacturing machines at the

cost of Rs 28,000/- per machine for making
good quality finished Agarbatti. The
Agarbatti prepared through machine
provides one and half time more earning per
day in about 4-5hrs a day to the beneficiaries
than the handmade Agarbatti.

Gandhi gram unit is another processing unit
for Agarbatti preparation. The production
here is completely done by the machines. In
the unit they have heavy duty slicer machine
which can produce about 70kg slices in 8hrs
from bamboo sticks. Heavy slicer machine
can produce 50kg slices in 8hr, square stick
machine produces 20 kg slices in eight hours
time and double square stick machine
produces 40 kg slices in eight hours ime. The
Agarbattis prepared by machines are being
purchased by Kohludeeh Agarbatti centre. In
total 90SHGs women are involved in
Agarbatti making. The women are provided
Rs.100 per day as wages after deduction of
Rs.15/- as maintenance of machines and
electricity charges.

cases) ey

tra Goshwami a member of SH_G
ﬁsm ‘Maa Chandika has been wotking
on agarbatti preparation fot one and half
years. She lives in Kohludeeh village of
Sidhi District with her husband and two
children. She is one of the active women
and trained number of other SHG women
in Agarbatti making. Eartier her husband
used to move to the town for getting job,
but for last one year he is not going out she
earns Rs.3000/- per month. She had
received training in preparing ‘masala’, the
mixture that is Tolled on to Agarbatti. She
is now a master trainer in batti making.
After association she has not only
developed her capacities in
entrepreneurship skills but also improved
her family living conditions.

Economics: - Under the livelihood activities
of UNDP project in the Sidhi Forest
Division. MPE, poor households are
identified for preparation of bamboo sticks
for Agarbatti making. A large area of
degraded bamboo forest exists in nearby
villages of poor families. These families are
involved in rehabilitation of bamboo forest
©of 640 ha area allotted by the MP Forest
Department. 32 poot families were allotted
20 ha area to each family in these villages.
‘The families involved in making sticks for
Agarbatti preparation gets bamboo from
the forests at a nominal cost and earn an
additional income for their livelihood.
About 4200 families from 32 villages are
involved in making of Agarbatti fiom the
sticks obtained from the rehabilitation of
degraded bamboo forests, Discarded
bamboo clumps are normally used for
making sticks for Agarbatti preparation.
The Forest Department has provided
trainings, necessary infrastructure and
équipments. On an average each
beneficiary is eaming Rs.100/- for working
56 hours per day which was very essantial
for their livelihood,

e S—————




Degraded areas reclaimed under the

development programmes and utilization of

discarded bamboo for useful purpose like

making sticks for Agarbatti

«  The marginal as well as poor tribal
groups got opportunities to improve their
livelihood

*  Restoration of the ecologically degraded
bamboo forests

*  Sustainable use and management of
local resources ensured with community
participation

*  Bridge the gap between the local
communities and Forest Department by
ommon objectives of both the
stakeholders

+  articulating the common objectives of
both the stakeholders

*  The local communities have developed

capacities to train other communities in

Agarbatti making, build confidence,

marketing knowledge and quality

improvement

Labor charges for making Agarbatti from
5 kg 1aw material =Rs.100/- e
Cost = Raw material + Labor charges™ =
=Rs 95 +Rs'100 = Rs 196 torsl(gorqusv

Selling Price of 6Kg of Agarbatti is Rs 220 i.e. Rs 44 per ki

Hence, net profit= Rs b/kg
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Cost of making scented Agarbatti
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2 Description

1 liter equivalent to 1 kg
200gms
1200gms

Dipping in the solution consisting of above mentioned
materials (1200gms) is sufficient for 3.50 kg of
Agarbatti. For 1kg of Agarbatti, we require 350gms
(1200/3.50) scented material

Cost price for dipping 1 kg Agarbatti = Rs. 625/3.5=
Rs. 180 (Approx.)

Labor charges to women for packaging = Rs. 22.50
Cost of 45 packets = Rs. 56/

Total cost of 1.350 kg scented Agarbatti

= Agarbatti cost + Scent cost + Labor charge +
Packet cost

= Rs. 41 + Rs. 180 +Rs. 22.5 + Rs. 56 = Rs. 303

i For preparation of 1 packet of Agarbatti 30 gms
q  material is consumed

Hence from 1.350gm of material having 30 gm
material per packet, 45 packets are prepared

: = Selling price -Input cosl
Rs. 303 =Rs. 147

For preparing scented Agarbatti the beneficiary is able
to earn more profit.
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£ Bamboo is a very important product
= for forest dependent people in India.

;5%0 It is one of the most productive and

§§ fast growing plants and this unique

85 capacity makes bamboo a valuable

;%g sink for carbon storage.

Bamboo, which is an important forest produce,
has high significance in socio-economic life of
the rural Madhya Pradesh. It is utilized for
house construction, bamboo ply, agricultural
implements, handicrafts, Agabatti sticks,
irrigation, brooms, food, fuel, fodder, paper
pulps, medicine etc and has a good economic
value. The average rate of bamboo is about Rs
7000/ton and the productivity is nearly 1.6
tons/ha. One bamboo Culm retails between Rs.
20 to 30. About 1.80 lacs ha of bamboo forest
area is degraded in M.P and needs
rehabilitation. The reasons for degradation of
bamboo forests are over exploitation, pressure of
human population, lack of protection against

BAMBOO F ORESTS IN gfé:caé“ﬁiiriﬁi:ﬁfﬁi'&af”dme"ew
MADHYA PRADESH !
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family have been opened in a Nationalized
Bank and their monthly remuneration o
i Rs.2500/~ is deposited segularly in thelr s
* accounts, This' additional household income -
(Rs. 30,000/- per year) has provided these for
addressing the issues of health; education.:
 loan payment and additiopal savings.
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2%" Churhat Forest Range in Sidhi District, covering 6 villages namely Maldeva, Padarkhuri,

> Pawal, Padarkhurikodar, Kudia, Ghadokar, has been selected and 32 poor families are

§ g involved for bamboo treatment. During 2010-11 and 2011-12, a total of 320 ha area (10ha

e 2 per family) has been treated. It is planned that each family will treat another 10ha of.

38 degraded bamboo forests in the next two years. During the initial survey there were
32664 degraded bamboo clumps in existence in 320 ha area (average clumps about

102/ha).Similarly; in Chitrangi Forest Range in Singrauli district an area of 800 ha

degraded bamboo forests was treated (10 ha per family) involving 80 poor families of 6
villages namely Kekrou, Shivpurva, Duera, Amarapan, Bagdewa, Garai. The total number
of clumps at the time of initial survey was counted as 1, 11665 (140 clumps/ha).The
average clumps/ha in these two Forest Ranges works otit to be 120 clumps/ha. The new
bamboo rhizomes were also planted in the fallow areas. The degraded bamboo forest
areas under treatment have assisted the regeneration process and in addition, the
villagers has also observed a positive change in local biodiversity enrichment.
Regeneration of bamboo would promote healthy growth of foliage. It is estimated that
through regeneration the project could delivered 3-4 tons of biomass per ha per year for
meeting the fodder needs of the livestock. This is especially important in the lean season
when dependency on forests for uncontrolled grazing increases immensely. Due to
treatment of degraded bamboo forests very successftil results have been achieved. The
growth of new bamboo culms has improved maney folds due:to treatment and protection
by the beneficiaries under the support of the local forest officials. In the successful
association of villagers towards the core activity, the families are also involved in making
Kadi (bamboo sticks) from discarded bamboo and growing seasonal vegetables for their
own consumption as well as for selling out in the nearby local market.

Economics

The input cost in the first year on treatment
of degraded bamboo forests to an area of &
hectares is Rs. 30000 incurred in the form of
wages to the beneficiary @ Rs 2500 per
month for 12 months. Rs. 30000 in the second
year for another area of 5 ha for treatment
and another Rs. 30000 in third year and also
in fourth year will be spent on treatment. A
maintenance cost of Rs. 5000/year from 5th
to 7th year has also been provided. Dunng
the initial four years the beneficiary would
able to earn a revenue of Rs.2000 per yearin
the form of 500 discarded bamboo culms in
ha area to be sold @ Rs. 4/ Culm or utilized
by them in preparing Kadi (bamboo sticks) It




Wages @ 2500 Per Month

Sell of bamboo clumps

Earnings / Benefits

ning/Loss | -28,000

1S expected that clumps would improve from
15-20 culms (baselino scenatrio) to 25-35
culms through sustainable management of
degraded bamboo areas. Beginning from 5th
year, the harvest of matured bamboo is
expected to be 1200 culms/ha (120 clumps
and in each clump, 10 culms expected) per
year. With each Culm selling at a nominal
rate of Rs. 10, the total revenue per hectare
per year from bamboo alone worked out to be
Rs. 12000. From an area of 5 ha the revenue
of Rs. 60000 is expected (Table).Sales
proceeds rise each year as the number of
culms increases every year (12-15 culms to a
bamboo per year growth), hence marginal
increase in revenue.

Regeneration of bamboo would promote healthy
growth of foliage. About 3-5 tons of biomass/ha is
expected through regeneration of the project to meet
the fodder needs of the livestock. With conservative:
estimate, 3 tons/ha of biomass would yield a
revenue of Rs. 3000/ha. From § ha area, the biomass
production would generate a revenue of Rs.
15000.The total revenue in the 5th year is worked
out to be Rs.75000 from 5 ha area (Rs 60000 from
sale of bamboo and Rs.15000 from biomass:
production).From the table it is clear that break
even will be achieved in the sixth year when a profit
of Rs.33,000 and in seventh year a substantial profit
of Rs.1,13,000 from 5 ha area (Rs. 22600/ha/ year)
can be expected ‘to the Forest Department/
beneficiaries due to rehabilitation of degraded
bamboo forest areas. The project is financially
viable. The economic analysis based on 7 years
project life and 12% discount rate was also carned
out which gave a Net Present Value(NPV) of Rs.

m

60,000
15,000

2000 2000 76,000
-28;000 | -28,000 | .28000 | -28,000 +70,000

5 | 76 1

i -56,000 | -84,000 ‘-1,12.000 | -42,000 | +33,000 +1,13,000

28820 having Benefit Cost Ratio (B:C) of 1.28:1 and
Internal Rate of Return (IRR) of 21.4%.The cost can
be recovered within a period of 6 years.

Apart from rehabilitation of bamboo forests,
employment generation and poverty reduction of
‘poor tribal families, there are other benefits like
increase in socio-economic conditions of the poor
tribal families, control in degraded bamboo forests,
control in land degradation, improvement in bio-
diversity, ecological revival associated with
immediate and long term livelihood opportunities
and overall improvement in environmen

The technology can be applied in the similar
topography, soils and climate conditions in Madhya
Pradesh and other parts of India.

o
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JECOSYSTEMMAN
IN SHIFTING CULTIVATION
AREAS OF NAGALAND

INABLE LAND AND

AGEMENT

Introduction

Shifting cultivation or Jhum cultivation in Nagaland is a complex
phenomenon and there are variations from district to district and
tribe to tribe. Jhum agriculture involves an intricate combination of
land and labour management (or gainful employment) intertwineq
with strong cultural linkages. Land tenurial systems that differ acrosg
tribes and villages further intensify this complex set-up.

Jhuming may be considered to be one of the earliest attempts for
cultivation. The system is not static and has continuously evolved in
response to Tising population and changes in land use practices. [t
includes land use strategies, devised and adopted by communities in
response to specific ecological conditions, size and number of family
members willing and able to work on the field as well as combination
of cash and no-cash required or consumed. As per customary law of
the state land ownership is rested on the Nagas and it cannot be
sold/transferred to non-Nagas.

Households adopt varied land use strategies and the project has
attempted to contribute to these land use strategies through an
increasing set of options - individual households select specific
interventions based on specific requirements of families.

As confirmed by the local people and many research studies, jhum
cultivation is no longer productive and most agricultural lands have
already reached their carrying capacity. Moreover, in most parts of
Nagaland, members of a household working in jhum fields have
reduced, unlike a few years earlier when families with large number
of children added to the agricultural labour force. This is largely due
to the increasing income options and other opportunities, such as

\ "/}ffll\\ :

AL



education, non-farm occupations,
government services and other activities that
require out-migration.

Traditionally, before the onset of the second
year cropping, the willagers enter into the
new jhum cycle for fresh slash and burn of the
secondary forest for cultivation. Two jhum
fields are managed at the same time by a
farmer/household. The distant location of the
second jhum land, 1ntensive labour required
to clear forests for new jhum cultivation,
dechine in soil fertiity and lesser number of
family members engaged in jhum, have
dissuaded farmers from working in two
different jhum lands. Trad:tionally, each
household cultivates in the same jhum field
for two years prior to leaving it fallow.The
first year cropping is paddy combined with
other agncultural crops, whereas the second
year cropping 1s purely for paddy. The main
crops grown 1n thumfelds range from 10-50
and most of these are marnly for household
consumpnon. The surplus, if any, is sold in
the local market. There are cases where jhum
fields are abandcned after the first year,
mainly due to labour constraints or decline in
soil fertility.

SLEM in Nagaland

The SLEM project in Nagaland intends to
bring out lessons for land use strategy which
enables households to find gainful
employment for their members and provide
for cash and non-cash needs. Independent
surveys have clearly established cash needs
of rural households in independent India as a
significant and growing consumption of the
overall basket, in particular, spending on
education, health care and travel.

The SLEM project attempts to achieve
sustainable land management principles in
70 villages in three districts of Nagaland by
addressing the complex mosaic of challenges
posed by jhum agriculture. The project

er the need for i d land
productivity through soil fertility measures for
higher yields, both in cultivated and fallow
lands, to meet the demands of the rapidly
growing population and to reduce pressure
on natural and community forests.

The project goal aims to encourage a mix of
land use through an integrated approach
combining improved soil and water
conservation measures as well as intensive
organic farming in jhum lands through

traditional and scientific methods. Livestock
breeding is also carried out to diversify
incomes under the sustainable agro-forestry
concept.

In the integrated farming model most project
beneficiaries manage one jhum land while
engaging in the integrated farm
development. Improved soil fertility and
moisture retention has helped farmers to
cultivate in the same plot of land for three
years and the beneficiaries are hopeful of
cultivating for a few more years, till the soil
fertility declines. This improved jhum system
has enriched soil moisture with qualitative
improvement of crops grown in the contour
bunds where top soil collects.

Currently the jhum cycle has
reduced from 15-30 years to
7-9 years in the past few
decades. More recently, the
intensive energy and labour
inputs to manage the jhum
lands do not correspond with
the yields that are now
insufficient to meet a
household's subsistence
needs.

Z
Z
z
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Case study of SheanghahTangten
village in Mon district

SLEM is demonstrated in the case study of
SheanghahTangten village in Mon district.
This is applicable in most of the project
villages that have adopted integrated
farming concept.

In Sheanghatangten village, there are 7
Jhum cycles where the farmers cultivate in
rotation. The demarcation of these
Jhumcycles was done by the forefathers, and
is an integral part of the village land-use

Year.

e, [FD MODEL, 20011 @

e omrmer» TUIME] VILL MON[D P
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C1-First year cropping,C2-second year cropping,C3-third year cropping,F-faliow.

plan. The Jhum cycle demarcation in the
village shows that not even a single cycle
could be encroached even if there is a
shortage of land for cultivation in the allotted
Jhum cycle. Each Jhum cycle is assigned
different names depending on the topography
and location as Pongjhong, Chingon,
Rhojong, Ngakhong, Nyaga, Okam and
Longshom. Till 2005 the village had 8 Jhum
cycles. One Jhum cycle at Rhojong location
has been set aside as Reserved Forest in 2005
by the Village Authority, reducing the jhum
cycle to seven.

In all the Jhum cycles, the villagers do
not cultivate the entire area earmarked
for Jhum, About 20% of the total area
remains intact during the jhum cycle
cultivation. This is because all the
households in the village have terrace
fields. Moreover, some farmers do not
cultivate because of non-cultivable land
in the given Jhum cycle and others for
shortage of labours. In the process, the
uncultivated area has ample time for
natural regeneration, 14 years in this
case.

One Jhum field meant to be cultivated
in 2010 has been set aside for Reserved
Forest in 2005 by the village authority
and the villagers have not slashed and
burnt the secondary forest for
cultivation in 2010 but continued for the

third consecutive year in 2009 jhum cycle,
The GEF-UNDE, SLEM project intervened
in this Jhum in early 2011 where soil and
‘water conservation measures and Organic
manures were given due importance.
Cultivating the same Jhum field for three
consecutive years is a new positive trend
in the Jhum system practiced in this
village.

The farmers are of the view that if this
trend continues and the system of farming
is well maintained, the Jhumcycle, which
at present is 7 years, will eventually
increase to 14 years. This will also give the
soil sufficient time to regenerate,
improving the productivity of the jhum
lands and minimizing land degradation
thus meeting the objectives of the project.

Azolla cultivation

Crop diversity in a Jhum plot



SRI: THE SYSTEM

RICE INTENSIFICATION

Rice or paddy one of the most important staple food crops of India
accounts for nearly 42.5% of the total tood production on almost one
quarter of the total cropped area. Of the total imgated area, almost
23% is under paddy. The paddy production has consistently
increased in India, especially over the last few decades. The upward
trends started with the green revolution and the introduction of the
high yielding varieties which are highly responsive to key inputs like
fertilizers, agro-chemicals and most importantly imgation water.
However this has made the Indian agriculture especially the Rice
cultivation highly dependent on large quantities of surface and
ground water. It is estimated that under the modem methods of rice
cultivation, the typical water requirement to produce one kilogram of
rice is 3000-5000 lires (WWF/ICRISAT 2007).

Climate change is expected to aggravate stresses on natural
systems, including hydrological systems and groundwater
resources. In semi-arid regions in the country, rainfall is projected to
be more erratic, with heavier precipitation events after longer periods
of dry spells, resulting in reduced groundwater recharge and higher
surface run-off. Al of this is likely to pose new pressures on the
already over-exploited resources like the groundwater and land.
These challenges call for new technologies which help to increase
water use efficiency in rice cultivation.

The system of rice intensification (SRI) offers a valuable option in this
context. The practice essentially reduces water requirements in rice
cultivation while at the same time increasing ylelds and reducing the
need for input of seeds, chemical fertilizers and pesticides. These
gains are due to the fact that biological process that is beneficial for
the development of the plants and production of gains area
stimulated and applied through improved management of plants,
soil, water and nutrients. SRl therefore capitalizes in potentials for
optimized symbiotic processes in plant roots and leaves. The main
advantage of the practice is:

@ Considerable ecological @ Does not require large
benefits investments

innovation

@ “Pro-poor technological "Easy to implement of small
and marginal land -holdings
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Source: WWF/ICRISAT, 2007

Methodology
SRI is not a fixed package of technical
specifications, but a system of continuously

evolving ¢ ions of locally ¢
practices. They may include changes in
nursery . time of tran ing,

change in planting, water and soil fertility
management and weed control. A list of key
cultural practices, combination of which can
help achieve optimum results is
recommended (WWF/ICRISAT 2007) as
follows:

Land preparation

SRI requires careful leveling and raking of the

land, so that the required moisture level is
uniformly maintained. In order to facilitate
drainage about 30 sm wide channels are
made at two-meter intervals across the field.

Preparation of land for the SRI

Nurseries

As in the conventional rice plantation seeds
are sown into the nutrient-rich nursery beds
for transplantation. Nurseries are to be
established as close as possible to the main
field to minimize time and transportation cost
of the seedlings.

Techni of t 1 2
The seedlings are to be transplanted singly
with their roots intact, and the seed sac
attached, and are to be place at a depth of
102 cms from the surface. In the conventional
system, three or more seedlings are planted

per hill.

Timing of transplantation

Under the SRI practice transplantation takeg
place when the seedlings are just 812 days
old, ie soon after they have two leaves, ang at
least before the 15th day after the sowing,
Under the conventional system the seedlingg
are kept in the nurseries for 25-35 days,

Prepaprtion of Seedlings in the nursery

Precise and wider spacing helps in better growth
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Spacing between seedlings
The seedlings are place at precise spacing,
usually 256X25 cms (optimum spacing Table: Input costs, proceeds and profit from SRI and conventional rice cultivation (per ha)

=
35
2
z
depands on soil fertility and for very fertile SRI Practice Conventional practice 2
soil it can be 50x50 cms). Spacing is I ]
important since rice plants roots and Bput costs Land preparation Rs. 5,113 Rs. 5153 %
canopies grow better if spaced widely due to seeds Rs. 126 Rs. 1,291 E
better exposure to sunlight, air and nutrients. Organic fertlizers Rs. 6,000 Rs. 3,863 g
Accurate spacing also enables the i g
application of mechanical weeder Chemicalifertilizers Rs. 3,764 Re.4117
Pest and disease management Rs. 671 Rs. 914
Weed management Rs. 2,682 Rs. 2,418
(including hired labour)
Harvesting Rs, 4, 382 Rs. 3,826
TOTAL COST Rs. 22,637 Rs. 21,638
yield 65.241 tons 4.25 tons
Sale proceeds (Rs 5850 per ton of rice) Rs. 30,660 Rs. 24,863
Profit Rs. 8,023 Rs. 3,325
Source: Adapted from Climate change and from Raj: and Andhra Pradesh, SRI Case study, AFPRO
(Based on Primary data collected by AFPRO, bad for Kothus, Sril and districts of Andhra Pradesh)

Accurate spacing enables the application
of mechanical weeder.

apphcano ‘can be mrenmttent leavmg plant 1p0ts with su.fﬁciency rathe .
n'surf of 3 waxeL ’I'l-us encouxagep extens)ve healthy mor. sy§bems w}uch

,WeedManAgement

*» tInthe convennonal Tice cultivation xnethoﬁ couunuougsuhmexgence of uceg
ﬁlams pxeyams emergence of weeds” T}'bxefa!e under the SRI caref!ﬂ and &
frequetft weeding isrgquired. Précise spacmg@mhtztes apphcaunn of the
manual weeder in bof directions between hills within 10-12days ol
¢ tmnsplantauon and after every:10- 1& days bhema!oer This nor only prqven
Weeds but a]so chums the soil for bemengmwth
A companso ’gf Input Costs, proceeds and prom tmm SRIand ccnvenzmnmi
Yce fujtivation Shows an 41mpwvemenun ;ezums Under the SRJ sysbem,
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Bumper Crop
under the SR practice

Application of the SRI practice
across the country:

Over the past 15 years the SRI practice as
been systematically documented under
various projects and programmes in various
states of India. The following table provides
an overview of the results measures under
various pilot projects and field trials all over
the country. Results show an overall
significant yield advantage of SRI as
compared to the conventional rice cultivation
methods, reduced water requirements and
seeds inputs.

Table: Results of SRI compared to conventional methods from different States in India

Water requirement

Yield increase

Source

50% reduction in water
requirement

2t/ha, 1e 20% yield increase as
compared to conventional method

WWEF- Dialogue Bulletion,
Issue No15, 2005

3.9 t/ha, 1e 28% yield increase
as compared to conventional method

India Development Gateway

6.282 kg/ha 1e 20% yield increase as
compared to conventional method

S Kumar Sinha and J Talati, 2007

46% reduction in water requirement

No yield increase

90% reduction in input

For high- yielding varieties :

SRl yields ranging from 4.6-8.5 t/ha,
as opposed to 2.5-5.2 t/ha under

the conventional method

WWEF-ICRISAT Project, 2007

14 times irrigation under SRI
compared to 26 times under
conventional methods

2.1t/ha, le 27% yield increase as
compared to conventional method

WWEF-ICRISAT Project, 2007

2.4t/ha, 1e 82% yield increase as
compared to conventional method

WWF-ICRISAT Project, 2007

Study area Seed input

Andhra Pradesh 90% reduction in input

Tamil Nadu 53% reduction in water

West Bengal 90% reduction in input

Gujrat

Tripura

Punjab 60% reduction in input and
treatment expenditure

HimachalPradesh

Uttrakhand

2.7 t/ha, 1e 96% yield increase as
compared to conventional method

WWEF-ICRISAT Project, 2007

from Raj: and Andhra Pradesh, SRI Case study, AFPRO

Source: Adapted from Climate change ility and
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Beneficial insects like lac secreting ones (Kerria lacca) are
important components of forest ecosystem since they thrives
on the tender twigs of specific host tress viz., Palash (Butera

ma), Ber (Zizyphu. itiana), Kusum (Scheich
oleosa), Flemingia semialata, Ficus spp. etc. Raw lac is the
source of three valuable, natural and renewable products i.e.
resin, dye and wax. Lac cultivation is an important source of
livelihood for forest dependent communities in different
states of India. Largely lac cultivation is practiced in states
including Jharkhand, Chhattisgarh, Madhya Pradesh, West
Bengal, Uttar Pradesh, Orissa, Maharashtra, Gujarat and
NEH region. It is a highly remunerative crop that pays good
economic returns to the farmers and also generates foreign
exchange for the country though exports. As per an estimate
by Indian Lac Research Institute (2009) the total stick lac
production in India is approximately 20-22 thousand tonnes
which form the raw material for lac based industries, which
includes handicraft and other small scale industries
providing livelihood for local communities of India. During
2009-10 above 6 thousand tonnes with a value of INR 110
crores was exported to different countries from India.
Because of degradation of forests and indiscriminate cutting
of lac host trees for social and industrial activities the area
under lac cultivation is gradually shrinking. To overcome this
situation and to support the local livelihoods in the SLEM
project areas of Madhya Pradesh, the Forest Department has
supported the lac cultivation activity by planting more lac
host trees and by encouraging the locals to choose lac
cultivation as livelihood option which can fetch fairly good
amount of income. The lac is produced by an insect, which
gets its nourishment from host plants.

Cultivation of lac not only provides livelihood to the
communities, but also aids to the conservation of forests and
biodiversity associated with lac insect complex. The lac
insect falls under complex multi-trophic web of flora and
fauna. There are 87 species representing nine genera
distributed globally. India is represented by 19 species
belonging to Kerria and Paratachardina. In India two stains
of lac insects are recognised, the Rangeeni and Kusumi. Lac
insects are dependent on over 300 economically and
medicinally plant species usually occurring in forest areas.
Twenty two species of lac predators, 30 species of primary
and 45 species of secondary parasites, besides several fungal
pathogens have been reported to represent a rich diversity
(Sharma et al 2006). The insect fauna associated with lac
insects are species-specific and therefore, loss of even one
species of lac insect poses a danger of losing many other
related species. From the point of view of biodiversity, several
lac insects and associated fauna have become threatened
with extinction where lac cultivation has been abandoned or
habitat lost. lac cultivation in the state of Madhya Pradesh
does not only check degradation of forest and land but also
conserve associated flora and fauna

o
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Lac cultivation in the West
Chhindwara Forest Division in
district Chhindwara of Madhya
Pradesh is being done in 30
ha area of Pagara in Parasia
range of the forest division.
The cultivation is carried out
by the Vasundhara Self Help
Group (SHG). The SHG has
12 members with Mr. Rata Lal
Yadav as President and Mrs.
Indra Bai as Vice President. In
July 2010, 1.0 Quintal and in
November 2010, 75 kg of
brood lac was raised on as
many as 425 and 325 trees of
Palash (Butea monosperma).
There was an income of Rs
6545 to the society from the
sale of 77 kg of brood lac to
the village committees (Van
Samitis) of adjoining Sanwari
Forest Range. Palash trees are
lopped during the months of
February- March. The brood
lac is implanted on fresh
coppice shoot during July and
October. The lac is produced
and spreads widely within
seven days of the emergence
of the insect. The SHG earned
Rs 13000 through the sale of
lac to the Obedullaganj forest
range.
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Reintroduction of Lac Cultivation
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A Importance of 3

And Steps Merit Immediate Actions Lac Cultivation z
for Long Term Sustainability 3
2

Lac cultivation has some unique é

advantages, especially for rural T

communities inhabiting in forest =4

) ) fringe, some of the major benefits 2

Reintroduction of lac cultivation in lac Feld surveys for present status of the lac related to the lac cultivation are as: S

abandoned forest areas is difficult due to the

fact that the broodlac cannot be stored for
over a week and have low multiplication rate
of production, (one kilogram of broodlac
yields between 3-7 kilogram of lac), lack of
open/organized market for the lac growers,
no control measures against the damage by
diseases and pests, lacunae in the knowledge
of characternization, documentation and
conservation of lac insects.

From the point of view of biodiversity studies
on lac fauna, following actions are
immediately required:

insects and their plant hosts.

Need to address the gap in the
knowledge of the infra-specific genetic
diversity of economic value;

Need for in situ and ex situ conservation

of lac insects

Building an infrastructure to develop
field repository/germplasm bank
representing the lac insects and host
plants in the state.

These activities aim at
promoting the community-
driven sustainable land and
ecosystem management at
the landscape level through
integration of watershed
management, joint forest
management, and
sustainable livelihoods
development, so as to
balance ecological a
livelihood needs. The
practices on the
components of lac can be
duly standardized, monitored
and evaluated, validated and
documented and fed into

SLEM Coordination and
Management Mechanism
established at national level.

®© 0 ® 0O O O

Lac cultivation is a good
source of livelihood of
resource poor farmers, tribals
inhabiting forest fringe area
‘with meagre investment.

It is good crop for marginal
and degraded lands where
cultivation of agricultural or
horticultural crops is difficult.

Highly remunerative
cultivation.

It provides livelihood
generation opportunity for
growers during drought
years when other crops don't
survive due to water scarcity.

Lac cultivation involves
significant women
participation providing and
helps ecosystem
development.

Due to its commercial
application lac has high
export potential. About 75%
of the total lac production in
India is exported.

Lac based diversified farming
system can increase
productivity and profitability.
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Lac Cultivation

India has great potential for lac cultivation and is the principal lac producing country of the world. There are regular
lac cultivation areas in India which are using around 20-25% of the total available lac host trees for production on the
other hand there are many areas where lac host trees are present but not used for lac cultivation because of the lack
of knowledge and awareness. There are vast unexploited areas for lac cultivation, which are ecologically favorable for
lac production where scientifically robust lac cultivation practices can be taken up for up-scaling, livelihood
generation and to cater the growing demand of raw lac. These areas are located in different states of the country
such as Madhya Pradesh, Chhattisgarh, Jharkhand, Orissa, Maharashtra, Gujarat, and NEH region etc and these
states are the part of hot semi-arid ecoregion, hot sub-humid ecoregion, hot sub-humid (moist), warm per-humid

ecoregion.




Lac cultivation in West & South
Chhindwara Forest Divisions ( Pagara
and Aambara- Borpani), Madhya
Pradesh, 2010-2011

e Brood Lac in inset picture with
communities involved amidst
natural stands of Palash (Butea
monosperma) trees
Twigs of tree with fresh growth of
Lac

Colour indication of matured Lac
for harvesting

Implements used for Lac
cultivation, rearing and care
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CHANMBA DISTRICT OF
HIMACHAL PRADESH

People living in the rural areas of the Himalayas utilize
variety of natural resources for their livelihood. The
majority of them are largely dependent on animal
husbandry and marginal agriculture for income
generation. The importance of crop germplasm found
in landraces is well established, and a comprehensive
international program exists to conserve this resource
ex-situ in gene banks and botanical gardens.
Landraces are still cultivated in regions of crop
domestication and diversity. In-situ maintenance has
been neglected by genetic resource conservation
programs in part because of misconceptions about
farming systems that produce landraces.

In India crop diversity is well represented in the form of
cultivars, landraces or as folk varieties which are
distributed in different phyto-geographical regions of
our country among diverse crops/ crop-groups. The
western Himalayan landscape is known to hold rich
diversity in and among the crops such as wheat,
sesamum, maize, amaranth, field peas, rice, kindney
beans, medicinal and aromatic plants. The Agro
climatic zone (National Agriculture Research Project) of
Chambea valley is Mid hills sub-humid (HP-2) having
mild temperate climate with extreme cold in winter
with heavy precipitation in the form of snow. The
Chamba district lies in the warm subhumid (to humid
with inclusion of prehumid) eco-region (14.2) and the
dominant soil types of the region are brown hill (brown
forest shallow to moderately deep gravelly sandy loam
to sandy clay loam soils), humus and iron podzols and
alpine humus mountain skeletal soils.



Importance
of Landraces

Landraces have onginated together with
agriculture and horticulture, during the past
10000 years or so. Hence, landraces of many
crops have probably been grown for several
millennia. Although landraces are commonly
considered as endemic to a particular region,
they have always been moved over short or
even long distance, and thus brought into
competition with autochthonous landraces if
present. They may disappear, or they may
replace these autochthonous landraces or
more likely, they may together form a new
landrace. These adaptations have taken
place by changing the frequencies of
phenotypes and hence genotypes for self-
ferulizing and vegetative propagated Crops,
and by absorbing new genotypes either
introduced from elsewhere or else which

have originated by mutation or by a low
degree of interplant hybridization.

Depending on the economic importance of a
crop, the degree of the national and local
breeding efforts and the introduction of exotic
cultivars, landraces will disappear sooner or
later. The yield stability of landraces under
traditional low input agricultural systems is
due to the fact that whatever the varying
biotic and abiotic stress for each plant, one or
more genotypes within the landrace
population will yield satisfactorily. Landraces
were and still are grown by farmers all over
the world for this reason.

On farm cultivation of important landrace
of Rajmash in Chamba district

In order to check the over exploitation of useful plant species, the
locals worship many ethnobotanically important plant species
and their i i 1 The hi lation has
preserved the indigenous practices and traditional knowledge of
people living in Himal region. The ind: icul 1|
systems of Himalayan region sustain a large number of
landraces, their crop diversity and cultivars. Historically the
locals were using such plant resources sustainably for food and
agriculture sustenance. However, today the use of such plant
crops or land has been iderably, which is
leading to di of i genetic and
consequently leading to improvisation in diets of local peoples.

1ON IN INDIA
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The kidney bean (Phaseclous vlugaris)
locally known as Rajmash in Bharmaour,
Salooni and Bhaderwah track of Chamba -
Doda region is known for its cooking
quality, taste, and attractive red colour and
nutritional contents (Table 1). Keeping in
view the speciality of Chamba Rajmash,
Rajmash Growers Association has been
formed and data is being complied to file
application with PPV & FRA and also with
Geographical Indications. The production
and productivity of this speciality.crop is
low due to traditional farm particles such as
sowing through broad casting method, no
staking in the sole crops, intercropping with
maize, use of mature and immature seeds
for sowing etc. Keeping in view the

BRI s

importance of Rajmash to the tribal people
and region of Chamba, the crop was selected
for improvement of yield and to increase
economic viability of the crop under the
project tilted. “Harmonizing biodiversity,

Table 1. Nutrition contents of Rajmash landraces collected fr

Location Iron (mg/g)
Sanghnee (Chamba) 0.081
Bir (Kangra) 0.030
Kugti (Chamba) 0.092

Bharmour (Chamba) 0.105

Zn (mg/q)

0.029
0.012
0.029
0.025

e o e e e

conservation and agricultural
Intensification through integration of
plant, animal and fish genetic resaurces for
livelihood security”

Chamba and Kan,
Na (meg/l) K (meg/l)
20 127

15 73

23 134

23




Traditional farm practices
used by the farmers

©

The targeted landraces were both bush and
pole type, which need proper isolation and
staking of plants grown in pure/ sole crop.
Therefore, majonty of the farmers were
growing it as an inter crop primarily with
maize. Some farmers were growing it as pure
crops without any staking, thus resulting into
heavy yield losses and also poor quality seed
(Fig.2a,b).

Fig.2a,b
Traditional way of
Amaranth and
Rajmash
Cultivation in the
landscape

S

The seed for sowing was usually selected
from the missed lot, generally kept for
consumption as sale. This bulk seed lot has
many immature seeds harvested due to
asynchronous maturity of the crop resulting
in to poor germination and were therefore
sown in double the required quantity.

Line sowing, proper
spacing, weeding etc,
were almost absent from
the practices used by the
farmers.

The seeds were
harvested in bulk and
stored as such in gunny
bags without proper
seed grading and
packaging.

N INDIA
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Fig.3
a. Rajmash Grown with maize
damaged by black bear

b. Ramjash crop grown with
Amaranth not damaged by
black bear

Fig.4
a. Staking of Rajmash
enhances yield and quality

b. Intercropping of Rajmash
with Amaranth

Use of inter
cropping and stakes
for Pole type
varieties

The Pole type varieties were demonstrated to the farmers of the regions. The grain amaranth
+ Rajmash were demonstrated at Bharmour and maize + Rajmash were demonstrated at
Salooni and also a pure crop where wooden stakes were used was also demonstrated to
Salooni farm. In total five and 11 number of trials were conducted for such varieties at Salooni
and Bharmour, respectively. The yield gain of 20-25% in case of Rajmash, 15-20% in maize
and more than 100% was obtained in grain amaranth. The average yield of sole crops of
Rajmash in farm trials at Salooni and Shimla was 17 and 19 q/ha, (against 9 to 10 g/ha in
normal varieties) respectively, indicating the potential of best practices.

We found that the maize grown with Rajmash is attracting black bear which is causing
damage to Rajmash by breaking plants (Fig.3.a). To stop crop damage by black bear, grain
amaranth which is not eaten by black bear and also given better economic returns, was used
for intercropping with Rajmash (Fig.3b). Three varieties of grain amaranth viz. Annlapuma
Durga and VL 44 along with local germplasm were tried (Fig.4a,b). Further staking avoidec‘i
the losses occurring due to rooting of those pods and seeds touching the soil, and also
improved the quality of seed both in terms of size and colour, '

Fig.5 Field tails and
comparative
performance of
Rajmash crop trails
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throtgh field trails’, -
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‘the feetot |

% Comparative field trials were carried out in the fam\:exg' fields td giv‘q
3  best practices adopted (Fig. 5).] n}onstiaﬁoh was giver for tai
e , Rajmash'using line sowix’ag, making. use of.healﬁ;y seedq an\d mely tir
il : and cther.gperations, THe data were técorded on yield and other'related traitsiy:
56 jn,the’seed yield/ha (Table2)'and of

Table.2. ﬁnpad of 1hge|;ventior'\s on ecanomic status Bf farmers (2@121- ., b

NN ] ” “x:{'s NRaymash +Amaranth intercropping
% Area (ha) under cultivation )
. Farmers'{No)
#&3) = Productivity (a/ha) Before interyenflops = 35
pAfier interventionsis 1
Total praduction (qYAtterinteryentions

Net economic'gain ™

4The cost of Rajmash alsa’increased from 88000 @ Rs 80/kg
Re Rs 65/Kg to Rs 80/kg dus to= 295007 ha (Gain)

Ygrandingiad packaging*

(Snw“hnology divisian, HPKVV, Palampur)

Fod 1 <
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A view of Rajmash crop on the hill
slopes of Bharmour, Chamba.

va|ue Farmers were selling their produce as
Addiction general harvest to local traders, fetching
9.4 meager 1ates. Farmers were trained to

Throl_-lgh clean their produce properly, grade for
Grading And uniform size and pack in attractive
Packaging packaging (Fig.6). It has resulted in 30-

40% increase in price i.e. from Rs. 50-55 to
Rs. 80-90/kg at farmer's field and even
more when sold in the down town market
of Chamba or elsewhere in cities like
Pathankot, Chandigarh and Delhi.

Fig.6. Color and Size of
the seeds obtained using
the best practice




AGRO-BIODIVERSITY
INNOVATIONS FOR
SUSTAINABLE LAND AND
ECOSYSTEM MANAGEMENT
IN ORISSA

The state of Orissa occupies 4.7 % of India’s total
geographical area. Nearly 4.8% of country’s livestock and
3.58 % of human population inhabits the State. The State
enjoys 1451 mm annual rainfall and the climate is
congenial for the cultivation of diverse array of crops. The
state spread over 10 agro-climatic zones contains two hot
spots (Koraput and Mayurbhanj) and three Biosphere
Reserves (Bhitarakanika, Semilipal and Chilika). The state
has varied and wide spread forests harbouring dry
deciduous, moist deciduous forests as well as mangroves
with several unique, endemic, rare and endangered floral and
faunal species. Approximately 37% of the State's area is
classified as forest and Protected Area (PA) network that
comprises two national parks and 18 sanctuaries. Orissa is
one of the richest biodiversity regions in Southeast Asia.
Many threatened taxas of wildlife (Appendix-I) as per IUCN
Red Data Book/Schedule-I of Wildlife Act, (1972) are reported
to be distributed in the diverse forested habitats of the state.
The faunal diversity of the state is represented by 19 species
of amphibians, 110 species of reptiles, 475 of birds, and 22 of
mammals. Orissa has the distinction of possessing about
10,000 to 15,000 traditional rice vaneties out of 45,000 to
50,000 found in the world. The non-domesticated rice species
found in Orissa are Oryza officinalis, Oryza granulala, Oryza
rufipogon, Oryza nivara and Oryza sativa f. spontanea. The
biodiversity of the state is under huge threat from a plethora
of largely inter-related pressures that are likely to continue to
increase because current levels of resource use and
disturbance are unsustainable.

The state has suffered from frequent natural calamities (35
times in 45 years). The souls of Orissa are mainly formed by
the parent material, relief and climate and are classified
unto eight broad groups. Mostly the soils are red latentic
and acidic in nature. The problem soils of Orissa are grouped
into three classes, viz., 1). Upland, less fertile and less water
retentive acidic soils; 2). Low-land soils posing iron toxicity
problems; and 3). Coastal salt affected soils. The problem soils
in Orissa (lakh hectare area) are as following:
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g The information of this study is

< based on the review of published

& literature and the field visits

56 carried out during 2012 under the
z SLEM- CPP selected state of

d,i Orissa for studying different

gg activities in the district of

e Ganjam, under World Bank- GEF

s funded NAIP (National

Agriculture Innovation Project),
Comp. lll - Sustainable Rural
Livelihood Security (SRLS), sub-
project (Strategies to enhance
adaptive capacity. to climate
change in vulnerable regions).

Problem soils of Orrisa (in lakh ha.)

Picture showing primates in crop
tand a type of man-animal conflict

Climate change adaptation and traditional knowledge

The climate change adaptation project of increasing population, insecure and Indigenous traditional knowledge systems |
Indian Council of Agricultural Research changing land ownership, land degradation, (ITKs) identified under the projected activities |
(ICAR) on Sustainable Rural Livelihood and inappropriate policy interventions. The are:

Security (SRLS) funded by World Bank- GEF climate change is a major concern and i Use of flood resistant local rice varieties.
focuses on “Strategies to enhance adaptive demands dynamic adaptation and coping ly Maipala, Ratanchudi, Baimundi
capacity to climate change in vulnerable strategies, since it presents new challenges namely alpg . { Varsa dhar; ypically
regions”. The activities of the project cover for the management of the land and agro- etc. The varities o ars‘ dated flood
identification of indigenous traditional ecosystems. growing tal{er with the inundat B s
knowledge systems (ITKs) for mitigating the Indigenous and traditional - ‘water sustains Sume{gle:lsie ovi

recent and future risks to livelihood and to SOl s G :d; ‘Si: :’9“;“ tural compared to other varieties.

develop community based flood ) developing waye of :’ ng change and are . Spraying cow dung slurry and applying
preparedness plan and implementation of . g way: strengthening the + diseases and pests
livelihood based designed intervention. resilience of agricultural landscapes through karada leaves against di

ivelihood based designed intervention. various local strategies based on the in rice after flood. Pyra raised crop mued
Indigenous and traditional agricultural protection of traditional knowledge and agro- certain localities are adversely ;?:ncgwl
communities depend on, and are custodians biodiversity. The approaches being adopted by the invasion of Black cappe! o

of, agro-biodiversity maintained within include the use of centuries’ old traditional and Monkeys leading to the detam

agricultural landscapes. The local practices and their adaptation to changing the agricultural innovation.

communities are coping with an increasing conditions, as well as the develo
- . g pment and d crop
number of interlinked stresses related to adoption of new approaches. *  Pyra cropping of pulses an

iversificati i nd oilseeds
different aspects of climate change, rapidly diversification with pulses al



The ability of the humans to influence the
resilience of the system is referred to as their
adaptive capacity (or adaptability). The
material within the agro-ecosystem,
including species complexes, soil biota and
traditional varieties, which can also possess
greater adaptability and capacity to evolve
and change in the face of changes in
temperature, rainfall or other environmental
changes. There are several traditional
varieties of rice which can be grown in the
drought, flood-hit area and other degraded
areas to ensure food security.

«  The most common flood tolerant
varieties of rice are Dhullaputia and
Varsha dhaan. Other varieties like
Koraput or kalimoori have irritating
spikes to keep off the cattle. Traditional
rice variety of Bihar, Besariya is reported
to survive inundated waters by growing
24 cm per day.

+  The Goda variety of rice in the state of
Jharkhand survives drought like
condition. The short ripening duration of
two months make it adaptive for the
areas with heavy water run-off, whereas
well-known varieties take nearly 90
days.

Spikes and Stakes
of Varsha variety
of rice grown in
flood-submerged
land of Ganjam
District

The study depicted climate
change vulnerability in
Ganjam and Rangeilunda
blocks of Ganjam district in
Orissa which was
experienced in four clusters:

Cluster I (Poirasi) :
Barapali, Bhuanbuin, Kanthiapali
& B. Kainhapur.

Cluster Il (Khandadeuli) :
Karthikadhi, Santoshpur, K.
Ramachandrapur & Udspur.

Cluster Il (Ganju) :
Burikudi, Phulta, Kulthigaon &
Lodigaon.

Cluster IV ( Beranda) :
Tuly, Belakudi, Chhelia, Panapalli
& Indrakhi

The clusters no. 1 and 2 have flash flood
which occurs 4-5 times a year, 4-10 days
duration with 1-1.5 m depth of water. The
turbid water with high current spreads
over the kharif season. This submergence
remains 1.5-2 m depth from August to
October In cluster no.3 and 4 the
submergence of 1.5 to 2 m is reported.
‘The period of deep water rice in some of
the sites remains between 150- 160 days.
The pyra pulse is rainfed at the onset of
summer with chilli, pulses and irrigated
vegetables.

—_
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e areas visited in Ganjam district have
recurring drought, floods, and other natural
making the i

. vulnerable. The following points are

suggested to mitigate the impact of

2. Traditional methods of water harvesting
should be given importance.

3. The feed requirement for livestock and
seed for farming community needs
attention.

Flood tolerant
rice diversity of Orissa

Among the four major categories of rice
worldwide, namely indica, glutinous,
arcmatic and japernica. indica nice varieties
have ability to survive submergence in flood
water Coastal Orissa has floods as regular
feature with network of nvers inundating
large parts of its catchment areas, disrupting
livelihoods and shelter Such recurrent floods
also results into the problems of sediment
deposition.

Variety/Accessions Maturity period
Jamainadu  150days
K;ﬂam;agfu' 150 days
Panidubi "I2hi 150 days
éa;:irom 150 days
Rﬁg.ana i 150 déys
Seulapuni  150days

(As per the accession of PPBSA-
Navdanya, Ratanpura, Orisso)

Salt Tolerant
Rice Diversity of Orissa

Salt tolerance among the rice variety
cultivated in saline affected coastal belt of
Orissa has developed over a long period after
introduction in Orissa. The salt tolerant land
races of the rice produce 34 to 54 tillers by
the System of Rice Intensification (SRI)
method of rice cultivation.

4

e

Variety/Accessions Maturity period
Bhakk  i46days
Bhundi 135 days )
Du‘dheswaz. 1-307 (iays
Kalambank 7 135 days
Lunabakad;-: i 3 150 days )
Sankarch;n (Aromatic) 160 days

(Source : Prakrutl Paramparik
Bihana Sangharakshana
Abhijan (PPBSA)

National Agriculture
Innovation Project (NAIP)

Interventions

The intervention under National Agriculture
Innovation Project (NAIP) results into
following features of significance: -

. Ten varieties of paddy, namely
Varshdhan, Swarna Sub 1, Swgr‘\a.
durga, CR1014, Lunishree, Savitri, Reeta,
Kanchan and Lalat were supplied to the
farmers during Kharif season of the year
2011.

Central Rice Research Institute (CRRI),
Cuttack supplies improved strains of
poultry, Vanaraj to 21 farmers in 5
villages (marginal and landless laborers)
for enhancing income to reduce
migration and today, the locals are
generating INR 1500 per farmer from
these poultry birds.

The introduction of rice hybrids such as
Ajay and Rajalaxmi in fallow lands was
useful and leading to additional
production of 4.5 to 6.7 tons of rice per
hectare, to the rabi season which is
significant.

Introduction of improved varieties of
tomato, (Utkal Kumari) and chilli (Utakal
Rasmi) show an increase in production
by 31.5 and 46.1 percent respectively.
With a view to manage risk through crop
diversification in rabi season and to
reduce migration of drought/ flood
stricken farmers, CRRI is aiming at the
short duration and temperature tolerant
rice varieties and hybrid maize in dry
season introduced short duration rice
variety Satabdi, Naveen and moisture
stress tolerant varieties. Apo and
Sabhagi dhan with a production of 3.65
tons in Apo to 5.5 tons per hectare in
Naveen. Introduction of improved hybrid
maize (SMH 36) produced on an average
6 tons per hectare.

Tissue culture banana saplings
provided to the farmers were
introduced to the bund periphery of the
fish ponds along with inter-planting of
Citrus, Neem and Marigold for flowers.
Among the promising varieties in order
to develop strategies to enhance
adaptive capacity to climate change in

vulnerable regions of Orissa cv. TMV2
of Groundnut, cv. TARM 1, Meha,
Durga, cv. PU 31, TU 94-2, Ujala,
Prasad, cv. Adarsha of Field Pea, cv.
Anuradaha of Mustard, cv Urmi of
Horsegram, cv. Bhairabi of Fingermillet
and Paddy cv. Khandagiri were supplied
during the rabi season 2011-2012.
The varietal substitution of rice by as
many as 11 varieties shown significant
increase in the production as well as
quality:-
1. Varsadhan sustained better
submergence by 21% higher
2. Swarna Sub 1 performed better
than Swarna proper by 16 % higher
CR 1014 is preferred by farmers for
quality

Rice in fallow land the performance of
1abi crops against the interventions was
noted as below:

1.  Cultivar (cv) Samrat of Greengram
showed 36% higher yield (3.4
quintal/ha) against 5.6 quintal of
seeds provided to 140 farmers
Cultivar (cv) TMV2 of Groundnut
yielded 58% higher (19 quintal/ha)
against 12 quintals of seeds
supplied to 40 farmers
Cultivar (cv) Hyb. MSFH 8 of
Sunflower yielded 12 quintal/ha
against the supply of 10 kg of seeds
to 6 farmers




Ancillary enterprises in
Ganjam block of Ganjam
district

Among the ancillary enterprises, mushroom (dingri and oyster types), Kiya flower collection and
scent extraction, apiary, and pisciculture are most preferred by the communities in flood and

drought stricken lands.

Following ancillary enterprises were observed as prominent in Ganjam district:

Mushroom Growing

Under Sustainable Rural Livelihood Security
(SRLS) project the demonstration units of 100
bed capacity (0.5 kg per bed) showing
mushroom production were developed. As
many as 80 farmers were provided 220 paddy
straw mushroom spawn bottles. The
mushroom cultivation mainly aims at
popularization of technology on paddy straw
and oyster mushroom cultivation during
different seasons, utilization of agro-waste
like paddy straw and use of SMS (Spent
Mushroom Substrate) for vermi-compost.

Pisciculture

Today under the project implementation
areas, 6 community ponds covering 8.4 ha
area are producing a harvest of 2 tons fishes
per hectare after the release of 1.32 lakh
fish/fingerlings which are providing
livelihood to the local communities.

A study conducted by Orissa University of
Agriculture and Technology revealed that the
incorporation of 2% Aqua Mos with fish feed
results in maximum growth of Catla, while at
4% the growth is maximum in Rohu and
Mrigal. The survival rate at 2% Aqua Mos
incorporation reported was 98.33 % for Catla
and Mrigal, and 96.66% for Rohu fish.

Apiary (Bee Keeping)

1t involves introduction of Apis cerana indica,
installation of beehives in different clusters of
farming families, seasonal mar \ent of
bee and other products, besides creating
awareness about the importance of honey bee
in enhancing crop production among the
farmers of rainfed areas of Orissa.

Backyard Poultry

Orissa state is considered first to declare
poultry as agriculture. Backyard poultry is
taken as subsidiary occupation by the
communities. The low input technology birds
available in poultry doing well under semi
intensive system of management. The
poultry birds are phenotypically similar to
local or deshi ones except that the poultry
birds are high eggs yielding and grow at a
much faster rate. The activity aims at sale
proceeds earned by the communities to be
invested further.
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Innovation in Pisciculture and freshwater aquaculture

Central Institute of Freshwater Aquaculture (CIFA) under ICAR in its many activities for
the sustainable development is also helping the local communities to combat climatic
extreme events which are resulting into land degradation. The CIFA has a fish (Carp)
hatchery with a production capacity of 50 million spawn, giant freshwater prawn,
breeding and seed production of freshwater prawns (Macrobrachium rosenbergii, M.
malcolmsonii and M. gangeticum) hatchery, paddy-cum-fish culture, sewage-fed fish
culture, Azolla and its biofertilization for use of biogas slurry, algal culture, integrated fish
farming, yard facilities, and feed mill etc

People’s Participation

li\:rz\]lagd forest communsties of the state are widely aware about the grassroot innovation,
owledge and the experiences being imparted on different aspects of agriculture and forestry.

Scientific and educational institutions i
; are involved in the develo) I
materials to the target audiences. R TR P

P:rbtl;co ;x:ietmgs were held at—sxt_e of the on-going activities of different organizations in different
ﬁu =2 e pro]fect implementation areas. It is imperative to mention that the participation of
ge number of women and the youth in the interactive meetings held at certain sites which

indicates the level of motivation and awareness and most importantly gender sensitization about

the st land and ecosystem management.
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The Sundarbans is one of the unique ecosystems and also
the largest mangrove forest in the world, it is located in the
West Bengal state of India and South-Western part of
Bangladesh. The total area of Sundarban ecosystem
including Bangladesh is 26,000 sq km out of which Indian
Sundarbans accounts of 9,600 sq km, which is composed of
4,263 sq km of reserved forest, 2.585 sq km of Project Tiger
area and other. Administratively it is divided into two
districts: 13 blocks in South 24 Parganas and six in North 24
Parganas. The major rivers that traverse thought the
Sundarbans from west to east are Saptamukhani, Thakuran,
Matla, Bidhadhari, Guasaba, Raimongol, Ichamati, Jhilla,
Jamuna, Bhairab, Kapotaksha, Madhumati, Sibsa, Pasar,
Bhola and Meghna. The Sundarbans has 84 species of
mangrove plants, the highest recorded among the mangroves
of the world, and the Sundari tree (Heritiera fomes) is the
most common species.

It accounts for 19.19% of total forest area of West Bengal (FSI
2011) and supports variety of biodiversity includes the
threatened population of Royal Bengal Tiger. The mangrove
forest and the mud flats of the Sundarbans provide large
number of ecological goods and services which are vital for
the survival of communities inhabiting in the ecosystem.

LAND DEGRADATICN IN INDIA

In Sundarbans large amount of forest area falls in high tide
level where major part goes under water during the rising
tide. Every day the tidal water sweeps fairly large amount of
such forest twice. The mangrove forest in Sundarbans is
basically a salt-tolerant forest ecosystem like other coastal
mangroves of India, but uniquely these mangrove forests are
exposed to freshwater and seawater mix. The mangroves
present a natural buffer, a bulwark against coastal erosion
and seawater ingress into one of the most densely populated
regions of the world. It is a fragile ecosystem due to its rich
ecological diversity, unique biota which comprises of above
100 species out of which 36 species are mangroves, 31
species of mammals, 165 species of fishes, 300 species of
birds, 59 species of reptiles and 7 amphibian species and

1s species of invertebrates, phy 's, fungi,
bacteria, zoog 1s, benthic inver , mollusks.

The Indian Sunderbans comprises Sundarbans is also an
abode for nearly 3.7 million people (Census 2001) and out of
102 islands in the Indian Sundarbans about 54 are inhabited
and the rest are notified as reserved forest. These islanders
are mostly migrants from other parts of West Bengal or
Bangladesh. The frontier islands lying south and closer to the
Bangladesh border are most vulnerable to sea water insurge
and being constantly configured and reconfigured by tidal
movements in the rivers and are more instable deltas.

The irrevocable climatic changes largely in the form of rise in

ure, change in | itation pattern is J the
life's of poor and improvised who depend on natural
Tesources for their livelihoods.
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A Key Carbon Sink

Scientific studies have proved the relevance
of the forests of Sundarbans as an important
carbon sink since the trees and soils of this
ecosystem can trap and store considerable
amount of carbon dioxide (CO2) and it has
been envisaged that Sundarbans can be a
more effective carbon sink than the Amazon
forests. Many other studies have indicated
that deforestation lead to release of the
stored carbon, for example the tropical
deforestation is responsible for about 20% of
the world's annual CO2 emissions. Ray et. al.
(2011) the overall carbon storage in these
islands is estimated to be 21.13 million tonne,
with 6.49 million tonne sequestered in the
soil (up to a depth of 30 cm). The region
stores 0.41% of the total carbon stored in
Indian forests (6,621 MT). It uptakes 2.79
million tonne annually, which is 0.55 per cent
of the annual fossil fuel emissions (504.6
million tonne carbon per annum) of India

(Ray et. al. 2011). In the Sundarbans, carbon
capture and storage in live biomass is greater
than in the Amazon forest by 35-48%. In
Amazon, the carbon intake rate stands at
2.59-3.24 kilotonne per hectare (ha) per
annum, whereas in the Sundarbans it is close
to 6.54 kilotonne per ha per annum and the
carbon accrual in the Sundarbans is faster
than in the Amazon. The Amazon will need
about 50 years to sequester the same amount
of carbon that Sundarbans can sequester in
just 10 years (Ibid). At the current global
price of forest carbon, which is about Euro 5
(or about Rs 350) per tonne, the carbon value
of the Sundarbans can be estimated to be in
the range of Rs 737.4 crore, while the 