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Abstract

This paper examines the agroforestry initiative adopted by the Government
of Gujarat with the aim to enhance the incomes of tribal households facing
numerous production constraints. The specific objectives of this paper are to
(a) explore achievements and challenges faced by beneficiaries adopting
agroforestry, and (b) draw policy implications. The first half of the paper
rests on the analysis of the nature and extent of agricultural growth in tribal
areas using secondary data. Using primary data and the existing literature,
the second half of the paper undertakes an early assessment of the
implementation of the agroforestry programme.

The contention of this paper is that diversification of cropping pattern toward
high valued crops could enhance income and productivity of land and
conserve soil moisture in fragile tribal areas. While agroforestry offers the
scope for such diversification, it is essential that the critical constraints faced
by the households in adopting the new crops are addressed. The central
thrust, therefore, should be given to providing agricultural extension services
in promoting sustainable agriculture practices. Experiences from the study
area emphasise the need to build synergy of agroforestry programme with
larger extension programmes. A well coordinated extension system may help
overcome some of the critical constraints/limitations of the programme,
viz., location specificity in choice of species as well as technology, effective
communication and frequent interactions, close monitoring and follow up,
balancing food security with commercialisation, and access to markets. These
experiences may offer significant learning for implementation of agroforestry
programmes in other parts of the country facing problems relating to dryland/
semi arid conditions with significant tribal population.
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Agroforestry in Tribal Areas of Gujarat:
Move Towards Sustainable Agriculture?

Jharna Pathak

1. Subsistence Agriculture and Constraints in Tribal Areas

Tribal people are fraught with a number of constraints operating at both
individual and community levels. Tribal farmers in Gujarat like in other
parts of the country face numerous production constraints like uncertain
and erratic rainfall, degraded forests, sloppy and hilly terrain, and thin fertile
soil. These factors along with poverty and low capacity of investment,
unavailability of inputs, inadequate knowledge about cultivation practices,
improved variety of seeds and other inputs, and lack of proper markets
force tribal farmers to practice subsistence agriculture by cultivating
traditional crops. Green Revolution has by and large bypassed the agriculture
in tribal regions thereby depriving farmers of the new technology as
well as markets. At the same time, natural resources like land and
water have also undergone severe depletion both in terms of quality and
quantity. As a result tribal areas face severe production constraints as compared
to non-tribal areas in the state. This is often reflected by the productivity
differentials across the two sets of regions within the state (Bose, 1981).
Another important factor influencing tribal agriculture is the strong link
between forests and tribal population as the latter is largely
dependent on forest for food, fuel and fodder requirements (Saxena, 2000;
Nair, 2001). It is, therefore, imperative that the root cause of resource
degradation faced in tribal areas should be addressed as an important
component of the strategy for developing agriculture in tribal areas. As a
thumb rule, enhanced and sustained productivity could be seen as directly
related to regeneration of natural resource base of the region.

Traditionally tribal farmers cultivate a wide range of crops in order
to a) meet the food requirement of the household, and b) mitigate the impact
of crop failure by spreading the risk over several crops. Though fairly sound
and rational, an approach of growing multiple crops by adopting inter-culture
practices makes it difficult for the existing agriculture extension system, which
has strong orientation towards crop-specific technologies, to reach out to the

Jharna Pathak (fmjharna@yahoo.com) is Assistant Professor, Gujarat Institute of
Development Research, Ahmedabad.



tribal farmers. In fact, tribal agriculture has certain peculiar characteristics
that may have been evolved over time, especially to suit the ecology,
human need and culture of the people from time to time. Therefore, what
appeared to be an appropriate farming strategy or practice under the overall
context of subsistence economy may not prove to be commercially profitable
under a situation of market economy.! This is particularly true in the case
when crop diversification does not involve shifting to high valued and
commercial crops.

Given this context, options for increasing income of the tribal farmers
in constrained conditions may need carefully worked out strategies
without damaging the core characteristics of the area, resources and
the people dependent on it. This may imply that a differential approach from
the ones adopted for the rest of the areas/communities needs to be adopted
for promoting development in tribal areas (Shah and Sajitha 2008).
It is, therefore, imperative to lay special emphasis on technologies that
may address issues of enhancing land productivity for simultaneously
meeting the requirements of food, fodder and fuel and also ecology in a
sustainable manner. Recognising the link between agriculture, forestry and
need for livelihood of tribals, crop diversification, especially, toward high
valued crops (rather than subsistence crops) may be seen as an important
policy option for enhancing the income of tribal farmers. This kind of
diversification, however, needs to be designed in a manner that takes care of
resource sustainability in tune with the land capability and agro-climatic
conditions in the given socio-economic context.

1 Three components of spatial dimension of diversification are (a) diversity in the

cropping pattern; (b) spread of the cropping pattern; and (c) land allocation in
favour of high value crops. However, over time, due to the changing market and

technological conditions, the cropping pattern undergoes the change and thus
alters the pattern of diversification.



2. Potential Role of Agro-Forestry in Tribal Economy

There has been a fairly wide recognition of the fact that agroforestry* may act
as a buffer against deforestation in fragile areas, given the symbiotic relationship
between tribal economy and the forests (Bawa and Dayanandan, 1997; Singh
et al., 2002; Srivastava et al., 2002; Sunderlin et al., 2005; Arunachalam et
al., 2004). According to Kulkarni (1987) development of social forestry, farm
forestry and agro-forestry could bring multiple benefits by way of increasing
the production of fodder, fuel wood and fertiliser, generating employment,
improving environment, and reducing the drudgery for women involved in
collecting fuel and fodder. Ecologically sound agroforestry systems with
intercropping and mixed arable-livestock systems can increase the sustainability
of agricultural production while reducing on-site and offsite consequences
(Rasmussen et al., 1998). Further, it creates landscape structure that is
important for biological pests control (Bridge, 1996). In addition to addressing
some of the concerns associated with environmental conservation, agroforestry
is well suited to small farms and has the potential for raising their standard
of living. Thus, agroforestry can be seen as a risk avoidance strategy that
diversifies sources of income for farmers (Nair, 1990).

Tree-based agro ecosystems have more closed nutrient cycles that help
conserving soil productivity (McGrath et al., 2000). Agroforestry,
agrosilvipasture and agrohorticulture are believed to complement chemical
fertilisers in enhancing soil fertility (Manna et al., 2003). In the regions
where Green Revolution has failed to make its mark, due to thin fertility soil,
agroforestry holds the potential of yielding better returns and maintaining the

2 Agroforestry involves the growing together of perennial crops with annual crops

and/or animals. Three main types of agroforestry systems are generally recognized
in the specialist literature: agrosilvicultural, agrosilvipastoral, and silvopastoral
(Nair and Dagar, 1991). Internationally, the definition adopted as the basis for an
international scientific journal (Agroforestry Systems Journal) and the International
Council for Research into Agroforestry (now the World Agroforestry Centre) in
the early 1980s defined agroforestry as a collective name for land use systems and
technologies, where woody perennials are deliberately used on the same land unit
as agricultural crops and/or animals either in some form of spatial arrangement
or temporal sequence. In agroforestry systems there are both economical and
ecological interactions between the different components (Lundgren, 1982). Reid
and Stephen (2001) argued that farm forestry and agroforestry are terms that
relate not to the outcome but to the process by which these forests are established
and managed and that it is this process of farmer decision-making that should
guide the research and development of agroforestry.

3




organic content of the soil (Sanchez, 2000 and 2002). Agroforestry systems
have the potential for improving water use efficiency by reducing the
unproductive components of the water balance (runoff, soil evaporation and
drainage) (Lovenstein et al., 1991; Droppelmann and Berliner, 2003). It could
double rainwater utilisation compared to annual cropping systems.

Moreover, being labour intensive agroforestry holds the potential of
generating employment in own land and helping farmers in fetching
better returns from land in otherwise fragile areas with poor infrastructure.
In the central Indian upland rice fields, agroforestry trees account for nearly
10 per cent of the annual farm income for the farmer with less than two
acres of land and is distributed uniformly throughout the year. This is
greater than the income earned from rice (Pandey, 2007). Available evidence
shows that one hectare under horticultural crops can generate an
annual income up to Rs. 20,000, compared to hardly Rs. 10,000 and
Rs. 4,000 by rice and ragi respectively (Singh et al., 2002). Cultivation of
fruits can generate employment to the tune of 860 man-days as against
143 man-days for cereals. In the north-eastern states of Meghalaya and
Assam, guava and lemon based agrihorticultural agroforestry systems
(farming combined with domesticated fruit trees and forest trees) gave 2.9-
and 1.9-fold higher net returns respectively in comparison to farmlands
without trees. Such systems are useful livelihoods improvement strategies in
the rainfed agriculture of Meghalaya (Bhatt and Misra, 2003). A study
of eight-year-old agroforestry intervention in Jharkhand found that
community dependent solely on rainfed farming and animal husbandry
definitely gains positively by agroforestry interventions (Minj and Quli, 2000).
Nair (1990) and Nair and Dagar (1991) suggested that agroforestry
systems could be tailored to a wide range of ecological and socioeconomic
conditions. Such programmes in tribal areas have more chances of success
as communities are heavily dependent on wild resources for livelihoods
(Kumar and Pandey, 1995).

The existing evidence, by and large, suggests that agroforestry may work
better in a situation where agriculture is already commercialised. On the
other hand agroforestry may not bring the expected benefits under conditions
of subsistence farming in dry land regions characterising many parts of tribal
agriculture in India. Studies by Nair (2001) and Miller and Nair (2006) have
identified number of factors responsible for slow progression towards
agroforestry in different parts of the world. These include: (i) lack of adequate
support services designed to reach marginal and small farmers, (ii) inadequate
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water availability, (iii) poor input quality like saplings, (iv) trade-offs between
cultivating agroforestry crops and agricultural crops, (v) long gestation period
and slow and at time intangible impact, and (vi) unavailability of forward
linkages like storage, market for the produce, especially in rainfed-tribal
dominated areas. There is a need for addressing these negative impacts while
making effort in promoting agroforestry technology, particularly, in tribal
areas fraught with problems related to production, lack of demand, lack of
market access, market imperfection, and loss in agricultural production. It
may be noted that the issues pertaining to the effective extension as well as
support services that could help overcome some of these have received rather
limited attention among scholars (Scherr and Muller, 1991; Dean et al., 1994;
Tschinkel, 1987; and Murray, 1991).

In India, studies by Saxena (1992) and Pingali and Rosegrant (1995) show
that agroforestry programme has achieved spectacular success only in regions
characterised by commercial and monetised agriculture. The picture was
significantly different in eastern states like Orissa, Bihar and Madhya Pradesh
where farmers continue to practice subsistence agriculture, hence remained
indifferent to private tree planting. This is despite the fact that rainfall and
soil conditions tend to be more favourable for growing trees in the case of
eastern states as compared to the western and northern parts of India,
especially those under semi-arid conditions.

Gujarat has a fairly long history of promoting tree plantation especially in the
central-southern districts that partly overlap with the tribal belt in the eastern
part of the state. National Horticultural Board was constituted in 1984 on the
lines of National Dairy Development Board. Its aim was to coordinate the
production and processing of fruits and vegetables. The government of India
established the Agricultural and Processed Food Products Export Development
Agency to strengthen food processing and promote its export. The main aim
was to build links between Indian producers and the global markets. It yielded
promising results (Shah, 2005). The experience notwithstanding the
commercial orientation of farmers has at best remained mixed (Saxena, 1992).
Of late there has been a revival of interest in tree plantation and agroforestry,
especially, under the Tribal Sub Plan. Given the good potential the scheme is
considered as one of the important components of the strategy in addressing
certain major constraints noted here. As part of this policy approach, the
Government of Gujarat has devised the Integrated Horticultural Development
Programme (IHDP) as a special initiative to offer technological option for
promoting high value crop diversification to enhance incomes of tribal farmers
in the state.



This paper is an attempt to examine the experience of IHDP in the larger
context of agroforestry programme in the region. With the help of a case
study effort is made to understand the strategy, performance, constraints and
lessons from implementation of IHDP in the state. The analysis has been
placed in the context of a comparative assessment of agricultural scenario
across tribal and non-tribal areas in the state. The paper is divided in six
sections. The next section describes the main objectives and methodology.
The third section provides a brief overview of the status of the programme,
followed by a comparative analysis of agriculture in tribal and non-tribal
areas in section four. Section five presents findings of the assessment of
IHDP programme and discusses the constraints faced by the farmers covered
under the programme. The last section discusses policy implications.

3. Objectives and Methodology

Specifically the paper tries to examine i) the process of implementation and
adoption of improved crop-mix and farm practices among the beneficiaries;
ii) the extent to which the programme has helped overcoming some of the
initial constraints for the adoption across different categories of tribal farmers;
and 1ii) policy implications for tapping the full potential on a sustained basis.

The analysis is based mainly on the primary data collected from a sample of
villages and households in seven districts (Dahod, Panchmahal, Sabarkantha,
Vadodara, Valsad, Surat and Tapi) in the state, whereas the comparative
assessment of agriculture presented in section four is based on secondary
data pertaining to major crops covering a period of 15 years, 1991-92 to
2005-06. The analysis consists of comparison of compound growth rates,
yield levels, and crop diversification measured in terms of Herfindahl Index
(HI) for three sub-periods of five years each.

The primary data have been collected from a sample of 684 (out of 42,433)
beneficiaries covered under IHDP since 1997. The sample households are
selected through stratified random sampling method. Of these 54 are female
headed households (FHH). The first step was to select the block having the
largest coverage of area (thereby beneficiaries) under the project in each of
the seven districts selected for the study. A village representing median value
of the area covered under the project was selected for the survey. In all 90
beneficiary households were selected in each village from three categories of
operational land holding size representing marginal, small, and the rest (30
households each from each category). The primary survey of households was
conducted during 2008-09 using a detailed questionnaire.
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4. Integrated Horticultural Development Programme in Tribal
Areas of Gujarat

The Government of Gujarat under the Vanbandhu Kalyan Yojana (VKY) has
initiated IHDP known as ‘Wadi in the year 1997°. Several programmes
promoting horticulture development, ensuring supply of inputs, providing
agricultural extension services to tribals using improved method of horticultural
practices and usage of various inputs are incorporated under IHDP with the
aim of increasing income of farmers (GoG, 2005b: pp 67). A booming
economy and changing consumption pattern in favour of non-staple crops
both in the rural and urban areas and trade liberalisation supports the move
towards growing horticultural crops. This is evident from the share of
these commodities in the total expenditure on food which increased from
34 per cent in 1983 to 44 per cent in 1999-2000 in rural areas, and from
55 per cent to 63 per cent in the urban areas (Kumar and Mruthyunjaya,
2002). Thus, horticulture and forestry in India command high value not only
in terms of their potential in generating income and employment but also on
the basis of export-earning opportunities.

The approach of Wadi programme was first evolved by Bharatiya Agro
Industries Foundation (BAIF), a non governmental organisation (NGQO) in south
Gujarat. The Wadi programme covered a range of different horticulture species
(and their combinations) such as mango, cashew, amla, chikoo and other fruit
crops suitable to the area. Since fruit crops generally have a gestation period of
four to five years, farmers were encouraged to cultivate agricultural crops as
intercrops in the meanwhile so as to get an uninterrupted flow of income.
Combining horticulture with forestry species (planted on field boundary) is
another important feature of IHDP. This provides a fence and acts as a shelter
belt to check soil erosion. It also meets the requirement of fuel, fodder and
small timbers. Additionally, it eases off the pressure on existing forests.

Under THDP programme, the initial mandate of the Tribal Development
Department was to distribute 50 fruit trees and 150-200 forestry trees in an
acre of land. The government made an innovative move by partnering with
NGOs as project implementing agencies (PIAs) entrusted with the task of
educating farmers and motivating them to gradually shift from traditional
method of cultivation to agroforestry. They are required to make farmers
aware about the various species of horticulture and forestry trees. Successful
cases of agroforestry are demonstrated to them. As gestation period of fruit

3 The literal meaning of Wadi in Gujarati is orchard.
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trees is long, farmers are supposed to be trained to cultivate food grains as
intercrops. On the whole, NGOs are responsible for involving the tribal
community in planning and implementing the programme.

The extent to which the programme is able to address production constraints
faced by tribal areas would generally depend on the capacity of the PIAs in
the social and technical aspects of agroforestry. It is the common perception
that NGOs are strong in social aspect whereas government can take care of
the technical aspects with ease. There are instances in India where community
has adopted agroforestry on a large scale (Reid and Stephen, 2001). But there
are ample numbers of cases where both government and NGOs have failed
to deliver services as promised (Saxena, 1992). It is important to bear in mind
that in a real life situation adoption of the prescribed technology (crop-mix
and farm practices) is far from the ideal. This is particularly true for tribal
farmers operating under a number of constraints such as the following

(@) The tribal belt of Gujarat is located in the diverse agro-climatic regions
like central northern and southern region. However, the same project
is designed to cater to the need of these diverse agro-climatic regions.

(b) Agriculture department under various programmes are distributing fruit
trees with the aim of promoting cultivation of horticultural crops.
Apparently there is no mechanism to link these schemes.

(c) There is no direct linkage between various line departments like soil
and water conservation and agricultural extension services.

Given these initial conditions the implementation of agroforestry programme
cannot be seen in isolation. It will have to be viewed in the broader framework
of regional specificities like agro-climatic conditions, socio-economic
conditions, prevailing cropping pattern, and available sources of irrigation.
The succeeding section will portray the characteristics of tribal area, where
this programme is being implemented.

5. Characteristics of Tribal Areas of Gujarat
5.1  Land Use, Irrigation and Area under Crops

Gujarat is predominantly characterised by dry land conditions spread over
large parts of cultivated area. During 2001-05, about 58 per cent of the
state’s reported area was under cultivation whereas 10 per cent was under
forest. Of the remaining land, close to 30 per cent of the reported area is



