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Background: State wise Scale and intensity of Agroforestry in India Core Principles of Agro-forestry

v' Agroforestry with fast-growing multipurpose trees is widely : . , e A Time-Tested Practice: Ag roforestry 1S
promoted as a nature-based strategy for restoring degraded > Study Location & Major Strategies . . .
practiced in India for thousands of years

tropical soils. s . RATR IR | | |
Problem Statement: - 76.5799° . Davanagere. (Puri and Nair, 2004) on agricultural lands

MEGHALAYA

v'  Quantitative evidence linking Melia dubia plantations to | ‘_ Shimoga district, for- fOOd, fodder, fI’Uit, fiFEWOOd,

integrated soil health indi ins limited. 8 0 Karataka, India, . . . .
| CTaTRe SO NEGTH OTRES TEMa 1= Ll medicinal trees, bio-fertilizer, Non-timber
v' Socio-economic challenges such as financial burden on farmers S

because of increased cost of cultivation and reduced profits etc. T = B o A forest pI’OdUCtS (NTFP), shelter etc. (FSI,

DAMAN & DIU

0.001, 0.0033% Wm ln 2.5 aCfQS)

Hence Crop Diversity and Agro forestry based cultivation pr Loy B - o 10-year-old M. dubio + adjacent 2013).

feasibility is the need of the hour. 5 M control (Red Oxisol) : _ _
Farm is owned by Suitcase (Remotely operating the farm) farmer, i * 3soil depths (0-5, 5-15, 15-30 cm) ° POlICY Leadershlp: India became the
hence want to check the feasibility of growing Agro-forestry o\ Agroforestryarea(Mha)-;ﬁ - o Established: June 2015 - Harvest: Aprl 2026 world's  first ¢ OUﬂtI’y to ad Opt 3

[ 0.00-0.50 0.0185

enterprise does make the Agri enterprise profitable. 1051100 . oam (11-year satellte record)

¢ [ 1.01-1.00 % " .
Study Objective: = - comprehensive agroforestry policy.

Assess wheather the Agro-forestry system with Melia Dubia is | |[|o s s s 15 vso0 B state boundary o National AgI'O FOI"EStI'y PO"CY: fi rst
economically viable and ecologically beneficial under rainfed, water-scare | e ecoapnicoiarea o of e st bases o e sk cororepoy ' Covers 0147 Mha : : :
introduced in 2014 to emphasis the focus.

dryland conditions Across — i) Soil Helath & Biodiversity; (ii) Income State-wise agroforestry area (Mha) Study Area of selected agroforestry Farms (Ranking
Generation, (iii) Climate Resilience, and (iv) Sustainable Livelihoods.
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Study Location & Major Strategies Adopted: Case Study: Geospatial Satellite-Based Monitoring of Melia-Dubia based Agro-Forestry Plot o7
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v Monitored plot is a linear Melia Dubia boundary

planting of approximately 1.5 ha, located at .
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approximately 14.2626° N, 75.5799° E in the
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Dava n age re’ S h i m Oga d iSt ri Ct Of Ka rn ata ka’ I n d ia . 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

Year

Grown 1250 Melia Dubia plants in 2.5 Acrea [ 1 hectare] npviand Ns:ai:;:re;;ean overthe

Compared a 10-year-old M. Dubia-based agroforestry Pictures from Field

: H 2016 S2 Image 2017 S2 Image 2018 S2 Image 2019 S2 Image 2020 S2 Image 2021 S2 Image 2022 S2 Image 2023 S2 Image 2024 S2 Image 2025 S2 Image 202652 Image {post- 7y AT AT IRl s 1) 55
system with an adjacent treeless control on a Red oo HOER A ,
Oxisol , Sam pllng three depths (0—5 , 5—-15, a nd 15-30 Sentinel-2 annual dry-season composites (December—February), 2016—2025, and a May—August post-harvest composite for 2026.

cm) at an initial and a final stage of a monitored interval

(n=3). Impact of Agro-forestry on Soil Parameters
Assessed the Cost and Returns of the Tradition field crop (a) Microbial biomass carbon (b) Permanganate-oxidizable C

(a) Soil organic carbon (b) SOC stock = Control-Initial

cultivation against Agro-forestry based Cultivation. 2o 1
Agroforestry plantation was established in June 2015 and 3
clear-felled at harvest in April 2026, giving an 11-year
satellite record spanning roughly one full pre-planting o 2L E TN S EE R Ul N

baseline year through post-harvest. S . Sol depth (e Sol depth (e
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Soil organic carbon (a) and SOC stock (b) at three depths under the four treatment—
stage groups. Bars are group means
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(a) Water holding capacity (b) Soil respiration

Method and Sources of Data:
1. Bio-physical assessment of Soil Parameters. - gy
2. Satellite-based earth observation record of canopy
development.
Labile carbon and nitrogen pools—(a) microbial biomass carbon, (b)

Economic Assessment of Cost & Returns of Meli-Dubia
s 15 ! c 15 permanganate-oxidizable carbon, (c) dissolved organic carbon, and (d) dissolved

based Agro forestry with convetional practices (Maize ® ol depth (om) Soil depth () organic nitrogen—at three depths. Bars are group means

d nd flEld Cro pS, Water holding capacity (a) and basal soil respiration (b) at three depths.
Bars are group means

Overview of Melia Dubia Canopy in Dry land
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All Observations are taken for Control-Initial, Control-Final, , 4
M. dubia-Initial, and M. dubia-Final. 25 feet Average tall Plant growth
Modified Haney-style Soil Health Index Comparative Economics of Agro-Foresty \ L B |

[ Control-Initial
[ Control-Final
[ Melia dubia-Initial
I Melia dubia-Final
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Comparison of Economic Parameters for Agro-Forestry Farm with its Conventional Practice in the Region (if Agro-Forestry is

Major Agro-Forestry Systems Followed in India

not taken) [ Per Hectare] for 10 Years
1) Agri-silvicultural Systems: System combines trees with crops in a single @ 7 $
|and area - Conventional
_ PEa(:‘:nmoeT:s LeSa;setc(’ar?'IUt Practice (Maize/Field Agro-Forestry
. . . : C
2) Silvo-pastoral Systems: Involves the combination of trees and the -l
grazing of domesticated animals on the same land _ S NetRetums ey £a4nst S

5-15 15-30
Soil depth (cm)

Modified Haney SHI (0-100)

3) Agro-silvi-pastoral Systems: More complex system that integrates all 0/6- 5. C Ratio . ' Farmer and Timber Merchant involved in

Modified Haney-style soil health index (mean of min—-max normalized DOC, DON,

three components: trees, crops, and animals. WHC, and soil respiration scores, 0—100) at three depths. Bars are group means - measurigg PIaQt Girth

GETTING STARTED WITH Wide Spectrum Benefits Observed in Agro-Forestry Key Takeaway findings from Results

# AGROFORESTRY SYSTEMS

Heatthy,solls) | Thiving iodivetsttytl] - Skofigerlivelinaods a2 2 g | Y | | & ol | Land-Use Efficiency — Maximizes productivity per unit of land

® [Beseribe family and commynityresds R H 06— o (N =2 Soil Restoration — Rehabilitates degraded land, reduces erosion

e Find the limiting constraints in agriculture, including markets and marketing Agricu ltural

Decide Whether
e List the potential benefits of an agroforestry system in the region, and their relative : 1 H i g . . . .
Agroforestry Systems U ARGLIEE LG Tephonic Improved Fertility — Enriches soil and protects water sources (especially with

are Appropriate e Decide if it is worth the effort to develop one 2 1. Soil Health @% Lbivarsitiee ¥ : '
e Assess weather the people of the region are willing or capable of adopting a system e cmicmt : |eg U me5) L ’ ; ‘_’ ‘

g% 2.ECrﬁp Yield ¢ ‘ 5 o2 Non-Tir r N Rp 2.§ulturalf - v r » II Pr fllln ' ’. fA ”‘ivk‘l:
nhancemen ) B0 reservation | = I I I
@, 3. Enhanced B =520 siiion Steady Income —Year-round food and marketable products offset 3-Layer>oll Fro . ?Io dg oro

Define Your Objectives Assess Your Resources Conduct a Biophysical o 2
Site Assessment B di L {1 Employment

Planning and A of Agroforestry

. = i i - capture financial resources,
Goal Setti ng Impfoving solsbeatch, - evaluate soil, water, climate

|
i i iodi i available land, existing skills, A .
goremsigIcSharshy, " 4 ST ’ and existing land use R B L —SRERe e e T e Sta bl IS h me nt COStS

generating income, or and market opportunities
producing specific products 1

Job Creation — Sustained farm labor demand, curbs rural migration

Design a System §£’ @ -9 9 A B et o Natural Shading — Protects shade-tolerant crops
)\ @ ’ 7?’?(%

Analyze the Land Evaluate the Climate Identify Constraints Brainstorm Agroforestry Ideas Select Species Combinations
— select the area, characterize - understand local patterns - e.g., minimum space, - crop selection based on - trees, shrubs, or grasses FU e I & Tl m be r— LO N g -te rmrenewa b | e WOO d SU p p |y

it (soil, water, crops) and how they affect water and fertilizer needs, crop characters, desired | Climate Resilience
plant growth shade tolerance space requirements

B

1. Biodiversit \ | (A7~ 1. Ecological . H 1
conservation Ml Q1) "adlande Reduced N Loss — Cuts nitrogen loss from erosion, runoff, leaching, and

Planting

&%  Prepare the Land Obtain Planting Materials Cabon

lants appropriate for your i i ‘
:h S5eh : pe ciZs ¥ plant the seedlings at the correct -l 3. gg r|1 lt Eorlo as ;1 OdnSOil :;Lg\%h 3. Reduced
. depth, ensuring topsollis placed 8] Health Conserva tion ‘ Mt Dependenecy on

Forests i Sl

and implement pre-irrigation
if required

Site Preparation > clear the area I ; i ; . ) 2ot _
= , perform : ; - dig planting pits, prepare Sequestration Risk Reduction . .
3 ﬂ ~ high- ‘
g and Plantlng necessary tilling or levelling, Igh-quality seeds or young compost or manure, and carefully emissions

in the nest o \s

Management .,,.0 Provide Ongoing Care ’ Manage Tree Growth M| Monitor and Adapt Mella DUbIa HarveStIng Process

A - irrigation, fertilization, ~ pruning, lopping, and thinning ] ' - track growth performance
and Maintenance weeding, and disease control {hiimpive trahhealthind and provide the required Acknowled geme nt:

roductivi support if needed i . . . i
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