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Climate !!!
• Has been changing, 

and will continue to do 
so.

• Patterns of changes 
vary.

• Recent changes are 
negatively impacting 
the life support 
systems, and are a big 
challenge.



Agroforestry – An old practice, but
a new science

Agroforestry 
systems 
enhance 
livelihoods and 
contribute to 
resolving climate 
change effects.
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�� Shade    lowering of temperature     lesser water loss.Shade    lowering of temperature     lesser water loss.

Agroforestry helps mitigate the climate change Agroforestry helps mitigate the climate change 
effects directly and indirectly. effects directly and indirectly. 



Increased recharge and water infiltration helps during dry yearsIncreased recharge and water infiltration helps during dry years
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�� Enhances aquifer recharge, water holding capacity, Enhances aquifer recharge, water holding capacity, 
and water availability; reduces runoff and pollution.and water availability; reduces runoff and pollution.

Overall water increase (mm)
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•• Decreases soil erosion, enhances nutrient cycling Decreases soil erosion, enhances nutrient cycling 
and buildups soil fertilityand buildups soil fertility

t/ha t/ha 
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From ASB Climate Change Working Group,Palm et al.

• Sequesters significant amount of carbon



On the Farm

Forest MarginsCommon PropertyDegraded Lands

Sliding Terraces 

Road Sides

Canal Embankments

Agroforestry can be practiced on:Agroforestry can be practiced on:

Homestead

On the Farm



Rural Settings are inclusive of:

• Commodity
• Enterprise
• Community
• Sectoral

• Inter-sectoral.
• Social dimensions
• Public & private lands
• Various land uses .

Rice / Wheat
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1. Take existing NREGS 
sites and enclose them in 
ICRAF grids and implement 
interventions

3. Select new grids with 
NREGS and support AF 
interventions.

Synergizing NREGS and Agroforestry

4. Take the above models in each of the major agro-
ecological zones and then develop a protocol for sc aling up 

Mango Orchard

Rice or Wheat

Mango Orchard

NREGS Water Resource & 
Land Development  Site

Rice or Wheat

Village Road

2. Take existing ICRAF 
sites and bring in them 

the NREGS interventions



Essentials 

• Application of any of these models will require 
training of the employed people through NREGS 
on the aspects of production and management 
of planting material, post planting care, etc. 

• Therefore, the above aspects may have to be 
included in the qualifications for employment in 
NERGS.



Conclusion 

• Enormous opportunities exist for synergizing 
NREGA with on going agroforestry projects.

• NREGA has high potential for contributing to 
mitigation and adaptation to climate change.

• If each on going NREGS work covers only 0.25 
hectares, and if agroforestry interventions are 
applied only in ½ of that area (1/8th ha.), the 
existing NREGS 25.52 lakhs works, will be capable 
of sequestering 1.6 million tonnes of carbon.



• ICRAF’S grid based approach, in addition to 
climate change adaptation, also provides 
opportunities for carbon trading in Kyoto 
compliance, voluntary  and other markets, as 
this fulfills all the requirements of these markets. 

• Pilot sites can be used as comprehensive 
training grounds for the employed in NREGS, 
including agroforestry interventions, such as the 
production of planting material, post plantation 
care. 

Conclusion



Thank 
you





Methodology

• Scaling up best practices, including the adoption of 
agroforestry and emission reducing interventions.

• Carbon assessment.

• Carbon finance.

• Institutions.

• Capacity building.

• Impact.



How to address this challenge???
• Study the patterns, and accordingly device and 

implement adaptation & mitigation plans.
• Do not treat them in isolation from each other.

Where to execute the plan !!!
• At most vulnerable places:

� Domestic / municipal localities.

� Agricultural landscapes.

� Forests. 

� Community lands, common property areas.



� Since we can not comply with Kyoto requirements,      
we propose to take a grid based approach, or 
collective farms as a single entity.

� This off sets the negative and positive contributions, 
and provides a net value.

� Strong evidence of agricultural systems being 
significant mitigaters / sequesters: grasslands, 
agroforestry systems have been accepted in GEF.

� The tool box & approach developed by ICRAF has 
also been accepted and adopted by GEF projects.



Kyoto Compliance Mechanism

• Clean Development Mechanism (CDM) 

� Agriculture is excluded, but trees are not, 
CDM EB has allowed new methodology to be 
used with $1000 additional charges for 
verification.

• Voluntary markets (VM)

• Trading platform



Approach

1. Commodity
2. Enterprise
3. Community
4. Sectoral
5. Inter-sectoral.

6. Grid based/ area based.
(THIS IS INCLUSIVE OF ALL THE ABOVE AND ALSO OF THE    
FOLLOWING)

• Social dimensions

• Public & private lands

• Various land uses.



�� No compromise in farm income.No compromise in farm income.

�� Generally, no loss of any companion crop Generally, no loss of any companion crop 
yields in the first four years, in well yields in the first four years, in well 
managed, low to moderate tree density managed, low to moderate tree density 
systems (not covering more than 1/4systems (not covering more than 1/4thth

space) and in boundary planted areas. space) and in boundary planted areas. 

�� Subsequently, the companion crop may be Subsequently, the companion crop may be 
rhizomatous / tuber, or shade tolerant / rhizomatous / tuber, or shade tolerant / 
loving crops.loving crops.

•• Trade offs:Trade offs:



Climate ChangeClimate Change
•• Rise and swing in temperature; warming in post Rise and swing in temperature; warming in post 

monsoon and winters.monsoon and winters.
•• Varying rainfall; more intense and longer droughts.Varying rainfall; more intense and longer droughts.
•• Shift and shortening of the seasons, except summer with Shift and shortening of the seasons, except summer with 

intense heat waves.intense heat waves.
•• Decline in river flows; limiting irrigation and domestic Decline in river flows; limiting irrigation and domestic 

usesuses
•• Rise in sea level; coastal flooding in some cases.Rise in sea level; coastal flooding in some cases.
------------------
•• Affecting crop performance, profits, social expenditure Affecting crop performance, profits, social expenditure 

etc.etc.
•• Carbon is reported to be the largest contributor (50%) of Carbon is reported to be the largest contributor (50%) of 

the total GHGs.the total GHGs.
In last 150 years recordIn last 150 years record
•• 13 years were warmest13 years were warmest
•• 12 of them are within last 13 years. (between 1995 and 2008)12 of them are within last 13 years. (between 1995 and 2008)
•• Eight of them are consecutive (2000 Eight of them are consecutive (2000 –– 2008)2008)



�� Agroforestry systems sequester 5 to 100 tons/ha of carbonAgroforestry systems sequester 5 to 100 tons/ha of carbon

�� Long rotation systems have large potential in Long rotation systems have large potential in 
biomass.biomass.

�� Short rotation systems have high potential for soil Short rotation systems have high potential for soil 
carbon sequestration.carbon sequestration.

�� Fast growing hardwoods have larger potential for Fast growing hardwoods have larger potential for 
biomass than slow growing species, 200 t and 110 biomass than slow growing species, 200 t and 110 
t/ha, respectively in a 10 yrs. rotation.t/ha, respectively in a 10 yrs. rotation.

�� Both types have similar soil C sequestration Both types have similar soil C sequestration 
potentials; 50 t/ha in a 10 yrs. cycle.potentials; 50 t/ha in a 10 yrs. cycle.


