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Abstract

Agroforestry, a sustainable land-use practice that integrates trees with crops and/or
livestock, is gaining traction among farmers in the Gwalior district of Madhya
Pradesh, Central India. This study investigates the types of agroforestry systems
adopted by local farmers, focusing on species composition, spatial arrangements,
and the socio-economic factors influencing adoption. Data were collected through
structured interviews with 100 farmers across various villages, supplemented with
secondary sources. The findings reveal that agri-silviculture, agri-horticulture, silvi-
pasture, and agri-silvi-horticulture are the predominant systems in use. Tree species
such as Azadirachta indica, Dalbergia sissoo, and Mangifera indica are commonly
integrated with crops like wheat, mustard, and chickpea. The study highlights that
factors such as landholding size, education level, resource availability, and market
access significantly affect the adoption of agroforestry. While agroforestry provides
multiple benefits—economic diversification, ecological sustainability, and improved
livelihoods—challenges such as lack of awareness and institutional support persist.
The paper concludes with recommendations to enhance the adoption and

effectiveness of agroforestry practices in the region.
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Introduction
Agroforestry, the intentional integration of trees with agricultural crops and/or livestock on the same
land unit, is widely recognized as a sustainable land-use strategy, particularly suitable for resource-
constrained and environmentally vulnerable regions. It enhances agricultural productivity, improves
ecological resilience, diversifies income sources, and promotes long-term environmental sustainability.
In India, agroforestry has been traditionally practiced in many parts of the country, evolving in response
to local ecological conditions and socio-economic needs.
The Gwalior district, situated in the northern part of Madhya Pradesh in Central India, lies within the
Gird agro-climatic zone and is characterized by a semi-arid climate, moderate to low rainfall (average
600-1000 mm annually), and predominantly alluvial and black soils. Agriculture is the primary livelihood
for the majority of the district's rural population, and the region frequently faces challenges such as land
degradation, erratic monsoons, and limited irrigation infrastructure. These conditions make it imperative
to adopt more resilient and sustainable agricultural systems.
Agroforestry in this context offers a viable solution. By combining trees with annual crops or pasture,
farmers in Gwalior are able to increase their land-use efficiency, protect soil health, mitigate climatic
risks, and generate supplementary income through the sale of timber, fuelwood, fruits, and fodder. Over
the years, various agroforestry systems have emerged in the region, influenced by land availability,
market access, ecological conditions, and cultural practices.
Despite its growing relevance, limited empirical studies have systematically documented the types and
characteristics of agroforestry systems in Gwalior district. Understanding the prevailing systems and
the factors influencing their adoption is crucial for promoting agroforestry as a scalable strategy for
sustainable rural development.
This study aims to fill that gap by identifying and analyzing the agroforestry practices currently adopted
by farmers in Gwalior, with a focus on species composition, planting patterns, socio-economic drivers,

and the benefits and challenges associated with these systems.

2. Objectives
The primary aim of this study is to explore and analyze the agroforestry systems adopted by farmers in
the Gwalior district of Madhya Pradesh. The specific objectives are:
1. Toidentify the major types of agroforestry systems practiced by farmers in different parts of the
Gwalior district.
2. To document the tree and crop species combinations commonly used in these agroforestry
systems.
3. To examine the spatial arrangements and planting patterns employed in various agroforestry
practices.
4. To analyze the socio-economic and environmental factors influencing the adoption and
sustainability of agroforestry among smallholder and large-scale farmers.
5. To assess the perceived benefits and challenges associated with agroforestry from the farmers'
perspective.
6. To provide recommendations for promoting agroforestry practices in the region for enhanced

agricultural sustainability and rural livelihood improvement.
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3. Methodology

This study employed a mixed-method approach combining both quantitative and qualitative data

collection methods to explore agroforestry systems in Gwalior district, Madhya Pradesh.

3.1 Study Area
The research was conducted in Gwalior district, located in the northern region of Madhya Pradesh,

India. The district falls under the Gird agro-climatic zone, characterized by a semi-arid climate, with

average annual rainfall ranging from 600 to 1000 mm, and temperatures varying between 5°C in winter

to over 45°C in summer. The soils are primarily alluvial and black cotton soils, suitable for a variety of

crops and tree species. The rural population is heavily dependent on agriculture and allied activities.

3.2 Sampling Design

A multi-stage random sampling technique was used for data collection:

Stage 1: Five blocks were selected from Gwalior district (e.g., Ghatigaon, Dabra, Morar,
Bhitarwar, and Chinor) based on their agricultural diversity and prevalence of agroforestry.
Stage 2: Two villages from each selected block were randomly chosen.

Stage 3: From each village, 10 farmers practicing agroforestry were selected using purposive

sampling, resulting in a total sample size of 100 respondents.

3.3 Data Collection Methods

The study used the following data collection tools:

Structured Interviews: A pre-tested questionnaire was administered to the selected farmers
to gather data on:

o Demographic and socio-economic background.

o Types of agroforestry systems practiced.

o Tree and crop species combinations.

o Planting patterns and management practices.

o Motivations, benefits, and challenges related to agroforestry.
Focus Group Discussions (FGDs): Conducted in 5 selected villages to gather community-
level insights on traditional knowledge, environmental perceptions, and group practices in
agroforestry.
Field Observations: Direct field visits were made to visually confirm the types of agroforestry
systems and spatial arrangements.
Secondary Data: Collected from government reports (e.g., District Agricultural Contingency

Plans), research journals, Forest Department records, and online databases.

3.4 Data Analysis

Quantitative data were analyzed using descriptive statistics such as frequency, percentage,

and mean, using Microsoft Excel and SPSS software.
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¢ Qualitative data from FGDs and interviews were thematically analyzed to identify recurring

patterns and insights.

4. Agroforestry Systems in Gwalior District

Agroforestry in Gwalior district has evolved as a strategic response to increasing agricultural
uncertainty, declining soil fertility, and the need for diversified income sources. Based on field
observations and data collected from farmers, several distinct agroforestry systems are practiced in the
region. These systems vary depending on land availability, climatic conditions, crop choices, and

economic needs.
4.1 Major Agroforestry Systems

a) Agri-Silviculture System
This is the most commonly adopted system in the district, particularly among small and medium
landholders.
e Components: Agricultural crops + timber/fuelwood trees
e Common tree species:
o Azadirachta indica (Neem)
o Dalbergia sissoo (Shisham)
o Acacia nilotica (Babul)
o Melia azedarach (Dek)
e Crops grown: Wheat, mustard, chickpea, pigeon pea

o Layout: Trees are typically planted along field boundaries or interspersed in rows within fields.

b) Agri-Horticulture System
This system is gaining popularity among farmers with access to irrigation and those focused on income
from fruit production.
e Components: Fruit trees + seasonal crops
e Common fruit trees:
o Mangifera indica (Mango)
o Psidium guajava (Guava)
o Citrus spp. (Lemon, Orange)
o Carica papaya (Papaya)
e Crops grown: Vegetables, legumes, wheat, mustard
e Layout: Fruit trees planted at wider spacing (e.g., 5x5 m or 8x8 m), with crops grown in the

interspaces.

c) Silvi-Pasture System

Adopted mostly in degraded or marginal lands, especially in community land or fallow areas.
e Components: Trees + pasture grasses for grazing

e Common tree species:
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o Leucaena leucocephala (Subabul)
o Eucalyptus tereticornis (Safeda)
o Prosopis juliflora
o Pasture grasses: Cenchrus ciliaris, Stylosanthes spp., Dicanthium annulatum

¢ Usage: Provides fodder for livestock, particularly during dry seasons.

d) Agri-Silvi-Horticulture System
Practiced by progressive and large-scale farmers who have sufficient land and irrigation facilities.
e Components: Timber trees + fruit trees + agricultural crops
e Species combination:
o Azadirachta indica + Mangifera indica + Wheat/Mustard

¢ Benefits: Maximizes land productivity by integrating multi-tier production systems.

4.2 Species Diversity and Preferences
Farmers in Gwalior prefer multipurpose trees that offer a combination of benefits—timber, fuel, shade,
soil fertility improvement, and market value. Species like neem and shisham are valued for their

hardiness and economic returns. Mango and guava are preferred for their consistent market demand.

4.3 Seasonal Variation
¢ Kharif Season (June-October): Trees provide shade and soil moisture retention for crops like
pigeon pea, soybean, and maize.
e Rabi Season (October—March): Agroforestry fields support wheat, chickpea, and mustard,

utilizing residual soil moisture and canopy-filtered sunlight.

Table 1: Summary of Agroforestry Systems in Gwalior District

. . Primary
System Tree Species Crops/Pasture Farm Size Suitability
Purpose
Agri- Neem, Shisham, | Wheat, Mustard, . Fuelwood, Soil
o i Small to Medium -
Silviculture Babul Chickpea Fertility
. Fruit
Agri- Mango, Guava, | Vegetables, ) i
) Small to Medium Production,
Horticulture Lemon Pulses, Wheat
Income
Subabul, . )
o Stylosanthes, Marginal/Common Fodder, Soil
Silvi-Pasture Eucalyptus, .
] Cenchrus Land Conservation
Prosopis
Agri-Silvi- Neem + | Wheat, Mustard, ] Diversified
) Medium to Large ]
Horticulture Mango/Guava Vegetables Income, Timber

5. Tree-Crop Combinations and Planting Patterns
The success of agroforestry systems largely depends on selecting compatible tree and crop species
and adopting suitable spatial arrangements. In the Gwalior district, farmers have developed diverse and
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adaptive tree-crop combinations and planting patterns that cater to local soil conditions, rainfall

availability, landholding size, and market demands.

5.1 Common Tree-Crop Combinations

Farmers in the district typically prefer combinations that ensure minimal competition for sunlight, water,
and nutrients while maximizing income and ecological benefits. The table below summarizes the most
frequently observed combinations:

Table 2: Common Tree-Crop Combinations in Gwalior District

Agroforestry System | Tree Species Crop Species Purpose
o Azadirachta indica | Wheat, Mustard, . -~
Agri-Silviculture . Sail fertility, fuelwood
(Neem) Chickpea
Dalbergia sissoo | Pigeon pea, )
) Timber, shade
(Shisham) Sorghum
. . Mangifera indica . ) o
Agri-Horticulture Okra, Brinjal, Wheat | Fruit production, income
(Mango)
Psidium uajava Intercropping, market
e Mustard, Potato Foind
(Guava) value
Leucaena
Cenchrus ciliaris,
Silvi-Pasture leucocephala Fodder, livestock grazing
Stylosanthes
(Subabul)
o ) Neem + Mango + | Onion, Chickpea, | Diversification, profit
Agri-Silvi-Horticulture
Guava Mustard maximization

5.2 Planting Patterns and Spatial Arrangement
The planting patterns in agroforestry systems are designed to optimize resource use, ensure adequate
sunlight for crops, and facilitate easy management.
a) Boundary Planting
e Trees are planted along the borders of agricultural fields.
e Most common with neem, shisham, and babul.
e Minimizes crop shading and root competition.
b) Row Planting (Alley Cropping)
o Trees planted in rows at regular intervals, with crops sown in the alleys.
e |deal for medium to large farms.
e Typical spacing: 5—8 meters between rows of trees; 1-2 meters between trees within a row.
c) Scattered/Random Planting
o Trees are planted irregularly across the field based on available space or specific purposes
(e.g., shade or windbreak).
e Common in homestead or backyard agroforestry.
d) Multi-tier Planting (Vertical Stratification)

e Common in agri-silvi-horticulture systems.
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e Tall timber trees (e.g., neem) form the upper layer, fruit trees (e.g., mango, guava) the middle,
and seasonal crops cover the ground layer.

¢ Maximizes vertical space and light utilization.

Neem
(Azadirachta indica)

Guava
(Psidium guajava)

Mango
(Mangifera indica)

Cuava
(Psidium
guajava)

Figure 1: Representative Planting Pattern in Agri-Silvi-Horticulture System

The Agri-Silvi-Horticulture System integrates three major land-use components: agricultural crops
(agri), timber trees (silvi), and fruit trees (horticulture). This combination is designed to maximize

productivity, resource use efficiency, and sustainability on the same piece of land.

Layered Structure and Arrangement
1. Upper Layer — Timber Trees (Silviculture):
o Example: Azadirachta indica (Neem)
o Role: These are tall, deep-rooted trees that form the upper canopy. They provide
shade, windbreaks, and leaf litter that enhances soil fertility.
o Planting Position: Usually at the back or boundary of the field to reduce shade on
crops and fruit trees.
2. Middle Layer — Fruit Trees (Horticulture):
o Examples: Mangifera indica (Mango), Psidium guajava (Guava)
o Role: These medium-height trees provide seasonal fruits and additional income to
farmers.
o Planting Position: Planted in rows or groups in the middle zone of the field with
enough spacing to avoid competition.
3. Lower Layer — Agricultural Crops (Agriculture):
o Examples: Wheat, mustard, chickpea, vegetables
o Role: These are seasonal crops grown between tree rows, benefiting from improved

microclimate and nutrient cycling.




Machine Learning

Print ISSN: 0885-6125 | Electronic ISSN: 1573-0565

Volume 26 : 2, 2025

o Planting Position: In the interspaces between tree rows, making full use of sunlight

and available moisture.

Benefits of This Planting Pattern
o Vertical space utilization: Trees and crops occupy different vertical strata, reducing
competition and increasing overall productivity.
¢ Microclimate improvement: Tree canopies moderate temperature and wind speed, benefiting
crop growth.
o Soil health: Leaf litter from trees contributes to organic matter and nutrient cycling.
o Diversified income: Farmers get short-term returns from crops, medium-term from fruits, and

long-term from timber.

Spacing Strategy
o Timber trees: 8—10 m apart, often on the field boundaries.
o Fruit trees: 5-6 m spacing, allowing adequate light and air.
e Crops: Sown in regular agricultural rows within the available interspaces.
This system is particularly well-suited for regions like Gwalior district, where rainfall is moderate and

farmers aim for sustainable, mixed-income land-use strategies.

6. Socio-Economic Factors Influencing Adoption

The adoption of agroforestry systems in Gwalior district is not solely driven by ecological considerations;
a complex set of socio-economic factors also plays a significant role. The decisions of farmers to
integrate trees with crops are influenced by their income needs, landholding size, education level,

access to markets, and government support mechanisms.

6.1 Landholding Size
¢ Small and marginal farmers (owning less than 2 hectares) are more likely to adopt agri-
silviculture systems due to lower input requirements and the ability to plant trees on
boundaries.
e Medium and large farmers (>2 hectares) are more inclined towards agri-silvi-horticulture

systems, as they can allocate land for diversified tree-crop arrangements.

6.2 Income Diversification
e Agroforestry offers multiple income streams from timber, fruit, fuelwood, and crops, making
it attractive for farmers aiming to reduce dependency on a single source.
e Farmers who experienced crop failures due to erratic rainfall showed a higher interest in

agroforestry as a buffer strategy.

6.3 Education and Awareness

o Farmers with higher education levels and exposure to agricultural extension services are

more aware of the long-term benefits of agroforestry.
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e Demonstration farms and training programs have significantly influenced adoption, especially

in villages where NGOs or Krishi Vigyan Kendras (KVKs) are active.

6.4 Market Access
o Proximity to urban markets like Gwalior city increases the likelihood of adopting agri-
horticulture systems, as farmers can sell fruits and high-value timber more easily.
e Lack of market linkages, especially for timber and non-timber forest products (NTFPs), was

cited as a barrier in remote villages.

6.5 Labor Availability
o Agroforestry requires more initial labor for planting and maintenance.
e Farmers with access to family labor or hired help were more likely to manage diverse

agroforestry systems.

6.6 Government Policies and Incentives
e Several farmers adopted agroforestry due to support from schemes like the National
Agroforestry Policy, Compensatory Afforestation Fund Management and Planning Authority
(CAMPA), or Madhya Pradesh Farm Forestry Scheme.

e Subsidies, free seedlings, and technical assistance were major motivators for initial adoption.

6.7 Cultural and Traditional Practices
e In some areas, integrating trees like neem, peepal, and babul is a traditional practice rooted

in religious and cultural values.
o Older farmers especially maintained such systems not just for economic reasons, but for

customary land stewardship.

Table 3: Socio-Economic Factors and Their Influence on Agroforestry Adoption

Factor Influence on Adoption
Landholding size Determines scale and complexity of agroforestry system
Income level Higher income increases capacity to invest in fruit trees and maintenance

. More educated farmers adopt improved and scientific agroforestry
Education level

techniques
Market access Promotes adoption of high-value crops and tree species
Labor availability Encourages adoption where family or hired labor is accessible
Government support Incentivizes adoption through seedlings, training, and subsidies
Cultural beliefs Positively influences retention of traditional tree species

7. Benefits of Agroforestry
Agroforestry offers a multitude of ecological, economic, and social benefits to the farming
communities in Gwalior district. The integration of trees with crops and/or livestock enhances system

resilience, diversifies income, and contributes to environmental sustainability.
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7.1 Environmental Benefits

Soil Conservation: Tree roots bind the soil, reducing erosion caused by wind and water. Leaf
litter enhances organic matter and nutrient cycling.

Microclimate Regulation: Tree canopies reduce surface temperatures, moderate wind speed,
and retain soil moisture, improving the microclimate for understory crops.

Carbon Sequestration: Trees absorb atmospheric carbon dioxide, contributing to climate
change mitigation.

Biodiversity Enhancement: Agroforestry systems provide habitats for birds, insects, and
microorganisms, promoting on-farm biodiversity.

Water Conservation: Shaded soil loses less moisture, and tree roots improve infiltration,

enhancing groundwater recharge.

7.2 Economic Benefits

Income Diversification: Multiple income sources from fruits, timber, fodder, and crops reduce
dependency on seasonal farming.

Year-Round Returns: Agroforestry provides both short-term returns (crops), medium-term
(fruits), and long-term returns (timber/fuelwood).

Increased Land Productivity: The vertical and horizontal use of land improves overall
productivity per unit area.

Reduced Input Costs: Trees contribute to natural fertilization (e.g., nitrogen fixation in

Leucaena, Albizia), reducing the need for chemical inputs.

7.3 Social and Livelihood Benefits

Employment Generation: Agroforestry creates jobs in nursery management, planting,
pruning, harvesting, and value addition.

Food and Nutritional Security: Fruit-bearing trees and leguminous crops enhance dietary
diversity and availability of food throughout the year.

Risk Reduction: The system acts as an insurance mechanism against crop failure due to
climate variability or pest infestation.

Empowerment of Marginal Farmers: Smallholders benefit from low-cost agroforestry options,

enhancing their resilience and livelihood security.

Table 4: Summary of Agroforestry Benefits in Gwalior District

Benefit Type Specific Benefits
Environmental Soil conservation, carbon sequestration, biodiversity, water regulation
Economic Multiple income sources, year-round returns, land-use efficiency

Social & Livelihood

Employment, food security, poverty reduction, enhanced resilience to

climate shocks

These benefits indicate that agroforestry is not only an environmentally friendly practice but also a

pragmatic livelihood strategy for farmers in semi-arid regions like Gwalior. Promoting and supporting
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agroforestry through policy and education can play a crucial role in achieving sustainable agricultural

development in the region.

8. Challenges
Despite the proven benefits of agroforestry, its widespread adoption in Gwalior district faces a range of
institutional, technical, economic, and socio-cultural challenges. These hurdles limit both the

extent and effectiveness of agroforestry practices among local farming communities.

8.1 Lack of Awareness and Technical Knowledge
e Many small and marginal farmers lack knowledge about suitable tree-crop combinations,
optimal spacing, and long-term management.
o Thereis a scarcity of trained extension personnel to provide field-level guidance on agroforestry

design and care.

8.2 Land Tenure and Fragmentation Issues
¢ Unclear land ownership or tenancy can discourage long-term investments like tree planting.
e Fragmented and small landholdings make it difficult to implement agroforestry systems that

require larger space or proper layout planning.

8.3 Market and Economic Constraints
o Poor market linkages for timber and fruit products limit the economic incentive to grow trees.
e Fluctuating prices and lack of value addition or processing units further reduce profitability.
o Delayed returns from tree components make agroforestry less appealing compared to annual

cropping.

8.4 Policy and Institutional Barriers
o Regulatory hurdles related to felling, transportation, and sale of farm-grown trees (especially
timber species) discourage adoption.
¢ Inconsistent implementation of government schemes and lack of financial support deter

farmers from initiating or expanding agroforestry.

8.5 Competition for Resources
e Improperly designed systems can lead to competition between trees and crops for water,
nutrients, and light.
e Indryland areas like parts of Gwalior, water scarcity can worsen this competition, affecting crop

yields.

8.6 Pest and Disease Incidence
e Increased biodiversity can sometimes harbor pests and diseases, especially when exotic

species are introduced without proper control measures.
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8.7 Cultural Resistance and Risk Aversion
e Some farmers are reluctant to shift from traditional monoculture practices due to inertia,
cultural norms, or fear of risk.
e Elderly farmers, in particular, may prefer conventional methods unless clear, demonstrable

benefits are evident.

Table 5: Key Challenges in Agroforestry Adoption in Gwalior

Challenge Category | Specific Issues

Technical Lack of design knowledge, poor species selection

Economic High initial cost, delayed returns, poor market access

Policy Tree felling regulations, inadequate government support

Social Cultural resistance, lack of trained personnel, traditional farming mindsets
Environmental Water competition, pest outbreaks, unsuitable species in dryland conditions

Addressing these challenges requires targeted interventions such as capacity building, streamlined
policies, improved market infrastructure, and demonstration projects. Without overcoming these
barriers, agroforestry's potential to enhance sustainability and farmer livelihoods in the Gwalior district

will remain underutilized.

9. Recommendations

To enhance the adoption, sustainability, and effectiveness of agroforestry practices in the Gwalior
district, a multi-pronged approach involving policy reforms, capacity building, market development, and
community engagement is essential. The following recommendations are proposed based on field

observations and analysis of current systems and constraints:

9.1 Strengthen Farmer Awareness and Capacity Building
e Conduct regular training programs, field demonstrations, and exposure visits to successful
agroforestry models.
e Integrate agroforestry modules into agricultural extension programs and Krishi Vigyan Kendras
(KVKs) to provide technical support.
o Develop locally customized agroforestry models based on agro-climatic conditions and

landholding size.

9.2 Improve Access to Quality Planting Material
e Establish and promote community nurseries for producing high-quality seedlings of both timber
and fruit species.
o Ensure timely and affordable availability of planting material through government and private

partnerships.

9.3 Reform Policy and Regulatory Framework
e Simplify procedures for tree harvesting, transport, and marketing, especially for farm-grown
timber.
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¢ Implement the National Agroforestry Policy at the district level with clear guidelines and financial
support mechanisms.
¢ Include agroforestry in MGNREGA (Mahatma Gandhi National Rural Employment Guarantee

Act) and similar rural development schemes to support labor and initial costs.

9.4 Facilitate Market Linkages and Value Addition
e Develop local agroforestry markets and farmer cooperatives to aggregate and market produce
(e.g., fruits, timber, NTFPs).
e Encourage value addition units for fruit processing, timber treatment, and packaging.
e Promote buy-back agreements and contract farming for agroforestry products with private

sector participation.

9.5 Support Research and Innovation
e Encourage research institutions and universities to develop new tree-crop combinations,
drought-tolerant species, and productivity-enhancing techniques.
¢ Use GIS and remote sensing to map suitable areas and monitor agroforestry expansion and

performance.

9.6 Promote Integrated and Climate-Resilient Models
o Promote climate-smart agroforestry systems that combine ecological resilience with economic
returns, especially in dryland zones.
e Link agroforestry with carbon credit programs to provide additional income through

environmental services.

9.7 Encourage Community Participation
o Foster community-based agroforestry projects, especially in village commons and degraded
lands.
o Engage Self-Help Groups (SHGs), women’s collectives, and farmer producer organizations
(FPOs) in the planning and management of agroforestry activities.

Table 6: Summary of Key Recommendations

Area of Intervention Recommended Action

Capacity Building Farmer training, awareness campaigns, local demonstrations

) . Simplified tree harvesting rules, financial incentives, implementation
Policy & Regulation ] ]
of national policy

Planting Material Community nurseries, improved seedling distribution systems
Market Development Market infrastructure, cooperatives, value chain support

Research & Technology New models, drought-resistant species, digital tools

Climate Resilience Integration with carbon markets, climate-smart species and models

Community Engagement SHGs, FPOs, common land management, participatory planning
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These recommendations aim to enhance the viability, scalability, and inclusivity of agroforestry
systems in the Gwalior district, ultimately contributing to sustainable rural development, environmental

restoration, and improved farmer livelihoods.

10. Conclusion

Agroforestry holds significant promise for sustainable agriculture in the Gwalior district of Madhya
Pradesh, especially in the face of climate variability, land degradation, and economic uncertainty faced
by smallholder farmers. The integration of trees with crops and horticultural components not only
improves land productivity but also enhances ecological resilience and diversifies income sources for
rural households.

The study reveals that a variety of agroforestry systems—particularly agri-silviculture and agri-silvi-
horticulture—are being practiced across the district, shaped by factors such as landholding size,
education level, access to markets, and institutional support. Farmers who have adopted these systems
report benefits such as improved soil health, better microclimatic conditions, and greater financial
stability. However, challenges remain in the form of poor awareness, limited technical support, weak
market linkages, and policy constraints.

Addressing these issues through farmer training, streamlined regulations, improved access to
planting material, and market development is critical for scaling agroforestry adoption. Furthermore,
participatory approaches involving community institutions and local governance bodies can play a
pivotal role in ensuring long-term success and sustainability.

In conclusion, promoting agroforestry in Gwalior district is not only an environmental necessity but also
a strategic development intervention to improve rural livelihoods, food security, and landscape
restoration. With targeted support and integrated planning, agroforestry can become a cornerstone of

resilient farming systems in central India
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