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Foreword

Agroforestry as a land-use system has the potential to strengthen the nation's response to the
current economic & ecological challenges by producing food, fuel and fibre in an eco-friendly
manner, Principally, agroforestry is the deliberate inclusion of woody perennials (including trees,
shrubs and bamboo) along with agricultural crops and/ or livestock on the same piece of land.
This tree- based food production system is an optimal approach to reaching maximum yields on
the principles of resource use efficiency and ecological harmony. It also fits well with the
important agenda of Sustainable Development Goals (SDG) 2030, one of which is efficient &
sustainable “land-use”. Agroforestry plays a substantial role in contributing to at least 12 out of
17 SDGs, realizing which the Government of India formulated the National Agroforestry Policy in
2014, thefirst of its kind anywhere in the world.

Upgrading of the agroforestry to universal scale warrants participation of various institutions & organizations and,
therefore their capacity building assumes importance. Promoting participatory research and identifying drivers of change
in different contexts can further accelerate the pace of scale-up. There is also a large potential for innovation in relation to
extension services by using social marketing in effecting behavioural changes, and introduction of practices and products,
i.e. creation of demand to render agroforestry as demand-led initiative.

The now available digital technology could as well be optimally blended with manpower based extension for greater
efficiencyin delivery of services.

Pursuant to the Union Government's comprehensive policy on agroforestry, several ministries & departments, and their
agencies have stepped in with concerted efforts to promote agroforestry as an initiative for negotiating climate-change
associated risk alongside reconciliation of economic needs of the farmers & ecological rejuvenation at the ecosystem level.

It is in this context, that National Rainfed Area Authority (NRAA) collaborated with the Food & Agriculture Organization
(FAO-India) of the United Nations, ICAR- Central Agroforestry Research Institute (CAFRI), Jhansi, and the Indian Institute of
Forest Management (lIFM), Bhopal in planning for and implementing a Technical Cooperation Project (TCP), called
“Supportimplementation of National Agroforestry Policy (NAP) by enhancing tree cover & production of wood”.

This TCP broadly addresses two critical issues, inclusive of i) designing and recommending a facilitative extension module;
ii) delineation & development of tradable parameters for the selected timber & non-timber species identified in the states
of Uttar Pradesh & Karnataka.

The agroforestry extension framework along with a ready reckoner including a training manual & workbook developed by
ICAR-CAFRI encompasses a robust approach for adoption of appropriate agro- forestry extension strategies across the
country. The extension training module developed covers all the processes involved in agroforestry form end to end —
nursery (pre-planting) to planting & production to post-harvest management.

As regards the tradable parameters, the Report developed by IIFM, Bhopal suggests simple to adopt and easy to replicate
traits, that are feasible for physical & online trade. This is facilitative of promoting the sustainable & viable use of selected
timber& non-timber species in both the states. Further, there exists scope for replication of the same in other states too.

This Study is a unique attempt for promoting the agroforestry based on robust extension & appropriate post-harvest
practices. This approach is expected to have a distinctive impact on the understanding and interpretation of agroforestry
operations by grass root level functionaries individuals and farmers.

The effort has been cooperative & coordinated, and therefore the outcome is suitably applicable at field level. The results
can be expected to generate substantive interest at government level, which envisions to scale up agroforestry as a
peoples programme.

I place onrecord the sincere effort and innovative approach brought to bear upon this unique project.

KOt 5.

(Ashok Dalwai)

Office : NASC Complex, 2nd Floor, Dev Prakash Shastri Marg, Pusa, New Delhi-110 012 Tel.: 011-2584 2836
Office : Room No. 147, Krishi Bhawan, New Delhi-110 001 Tel.: 011-2307 0257
Website: www.nraa.gov.in Email : ashok.dalwai@gov.in Tele/Fax : 011-2338 3830






Message

The National Agroforestry Policy adopted in 2014 made India a trend setter in agroforestry research and implementation.
The policy called for the development of dedicated agroforestry extension framework to boost the sector in different
states. ICAR-Central Agroforestry Research Institute (ICAR-CAFRI) got the opportunity to develop the Agroforestry
Extension Framework in collaboration with FAO and NRAA through several rounds of consultations with important
stakeholders. While the extension framework envisages in capacity building and strengthening the existing extension
machineries such as KVK's. VVK's, ATMA and state agricultural departments, and the institutional arrangement made for
implementing the objectives of Sub-Mission on Agroforestry (SMAF), the authors felt the need to have a Training Manual
and a Workbook to have complete exercise of extension mechanism from field to market. The ICAR-CAFRI along with other
associates therefore designed and brought out this workbook as an extension of the training manual that can be used for
training the extension personnel across the country to boost agroforestry.

This agroforestry workbook contains the holistic plan for developing agroforestry in different states and highlights the
narration of the designs and agroforestry models for farmers' field. Further, the document emphasizes the information on
the entrepreneurship aspects and value chain development with regard to agroforestry. In the process, the role of ICAR
applications in agroforestry extension has been detailed. As a backup, various initiatives of the Government of India for
agroforestry development have been highlighted, along with other supporting information on the package of practices,
tree nurseries and propagation techniques of agroforestry species.

The document has been prepared as a part of Letter of Agreement under the FAO Technical Cooperation Programme
(TCP/IND/3710) on “Support Implementation of National Agroforestry Policy by Enhancing Tree Cover & Production of
Wood".

It is believed that this Workbook shall benchmark the capacity building activities for different stakeholders involved in
agroforestry extension and help effective implementation of agroforestry projects and programmes in India for ensuring
livelihood and environmental securities per se.

- Director, ICAR-CAFRI
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1. How to Plan and Develop an Agroforestry Plan?

Developing a plan may seem tedious at the beginning, but the long-term benefits far outweigh the difficulties of plan
creation. By having a plan, landowners can better envision how to successfully integrate an agroforestry practice to their
farm. And the planning process also will help develop a familiarity with the management required to reach the goals,
objectives, benefits, and economics desired. The best way to ensure success is by thoughtful and honest planning.
Personal Assessment
1.1. Exercise Step 1: Initial Objectives and Priorities
Rank (X) the following management objectives according to your land-use priorities (low, medium, high).
Remember these objectives are a starting point, and you can (and probably will) modify them later. If possible,
numerically rank the top five objectives for your agroforestry project (1=highest to 5=lowest priority).

A new source of income from unproductive land

Reduce costs of current farm or forest operations

Develop new source of long-term income (i.e., timber)

Increase short-term income while awaiting long-term timber income
Tax advantages

Increase grazing opportunities

Increase wildlife opportunities

Undertake environmental improvements

Access to govern- mental programs and cost-share

Other
1.2. Exercise Step 2: Evaluate Personal Resources

What resources — in addition to your land base — do you have that could be put into your agroforestry
development? The section below allows you to list and evaluate the resources of all the family members who will
be involved and that you think will have an impact on your ability to develop this agroforestry area.

Resource Landowner use and potential of resource

1. Management time - When will the new activity not be in
conflict with existing activities?

Labor - Times of year when labor is most available.

Equipment and facilities - For animals, storage, value-added
processing, time of year available.

4. Specialized farm equipment - Identify special farm equipment,
such as tractors, ATVs, spray equipment, etc.

Irrigation - Water source available.

Plant material - Your own sources of seed, seedlings, cuttings
and larger trees, or will you need to purchase them?

7. Livestock - Cattle, sheep or other animals. What are their needs,
and when are those greatest (i.e. calving)?

8. Materials - Sawdust or shavings, manure and straw, or pine
straw, for mulch, etc.

9. Other

1.2.1. Exercise: Canl meet mylabourand management needs?

What resources — in addition to your land base — do you have that could be put into your agroforestry
development? The section below allows you to list and evaluate the resources of all the family members who will
be involved and that you think will have an impact on your ability to develop this agroforestry area.

Total hours for year Distribution of hours
(for one year or for production period)

Y S T .2 T

Suggested hours, full-time worker 2,000
(~40 hours/week)

My estimate, cost of wages, full-time worker
(Rs./hr. min. wage as per rates)
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Labor and management hours
available

Principal Manager
Team Member 1
Team Member 2
Team Member 3
Hired Labor

Total Hours Available

Direct labor and management hours
needed by enterprise

Enterprise 1

Enterprise 2

Enterprise 3

Total labour hours needed

Total labour hours available (from above)

Additional labour hours required
(total hours needed minus total hours available)

Excess labour hours available
(total hours available minustotal hours needed)

Biophysical Site Assessment
1.3. Exercise Step 3: Identify Current Land Uses

List present uses of each part of your land and the products you harvest. Possibilities include: residential,
recreation, farming (which crop), grazing (type of livestock), timber production, nontimber production, wildlife
areas and green belts.

Residential
Recreation
Farming (list crops)
Grazing Livestock (type)
Timber Production
Non-Timber Production
Wildlife Areas
Green Belts
9. Other
1.3.1. Exercise: Inventory your land and natural resources

CON IS NCRN Rl Il BCC ROl M

1.1.1.1. Agriculturallandresources: Cropland and pasture

Who can help? Your local extension agent or Agroforestry Extension Service Provider or State Technical support
office can look at your property, indicate whether your present farm-management plan is, and recommend other
options that could enhance your operation. Cost share programs or the sale of your agricultural development
rights are other options that may be of value to you.

Number of acres of tillable land

Number of acres of pasture

Number of acres left fallow

Number of acres you farm

Number of acres rented

Current crop(s)

Rabi Season Crop

Kharif Season Crop

Number of head of livestock

Total annual rental income from land rented to others who grow crops
Total annual rental income from land rented to others who raise livestock
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Tick on the columns /fill your information below:
Fertility of land, agricultural crops: Excellent Good Poor
Fertility of land, forests: Excellent Good Poor
Total annual income from pasture and livestock

How much of the annual pasture and livestock income is from land rented
to others? Rented from others?

Total annual income from cropland

How much of the annual cropland income is from land rented to others?

Rented from others?

1.3.2. Naturalresources: Forest

Who can help? You may want to contact a state forester to assist you with the inventory and evaluation of your
forest resources. He or she can advise you on the procedure for developing a forest stewardship plan. In all states,
they can provide names of private consultant foresters to assist with a timber sale or assess the potential of your
forest under different management options.

Total number of acres of forest

Three most common tree species (oak, poplar, pine, hickory, etc.)

Do you have a written forest management plan? Yes / No
If yes, what year was it prepared?

Have your property taxes been reduced because you are enrolled in a land-use-tax assessment
program for forestry?

What nontimber forest products, if any, are present on the property? (Include edible and medicinal
plants, decorative or floral products, specialty wood products, and native wild plants.) Have you or
has a past owner sold timber to a commercial timber harvester? Yes / No

If yes, when?

How many acres?

(Developing a forest stewardship plan will provide the information to answer the last two questions.)

How many acres of forest could a commercial operator potentially harvest during the next five years?
Within the next five years, what is the estimated income from a commercial timber harvest(s) that is compatible with your
forest stewardship objectives?

1* Year

2" Year

3" Year

4" Year

5" Year

List locations on your property that have aesthetic appeal and could be developed for recreational enterprises,
such as vacation cabin or hunting camp. Unique locations include rivers, streams, scenic overlooks, rock cliffs and
wetlands.

If you have more than one pond, or spring, assess each.

Who can help? For assistance with evaluating your water resources, you may want to contact your local
cooperative extension office. An extension agent should be able to direct you to a water-quality specialistin your
area.
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1.3.2.3. Ponds
Pond size (in acres)
Maximum pond depth (in feet)
Maximum summer water temperature at 2 feet
pH
Alkalinity (in parts per million)
Whattype of fish live in the pond?
Do livestock have full access to the pond?
Does livestock waste drain into the pond?
1.3.2.4. Streams/Rivers
Stream width
Stream depth
Doesthe streamrun all year?
Whattype of fish live there?
Do livestock use the stream or does livestock waste run into the stream?
Is the stream bordered by forest of at least 25 feet in width along each side?
1.3.2.5. Springs
Number of springs on the property
Rate of flow of largest spring (gallons per hour)

1.3.3. Exercise: Buildings, houses, barns and other structures
List size, age, condition and the cost to convert or upgrade structures for use in the enterprise.
1.3.3.1. House

1.3.3.2. Barn1l

1.3.3.3. Barn2

1.3.3.4. Other

List rental cost and location of any available public or private structures or facilities that you can use for your enterprise
(e.g., kitchen, storage facility, or processing facility).

1.3.4. Exercise: Machinery and equipment

For each piece of equipment (tractor, chainsaw, wagon, rototiller, backhoe, bulldozer, etc.), list make,
horsepower, age, condition, attachments, or other relevantinformation

IS S
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1.3.5. Exercise: Use of by-products of farm/forest operation
Is animal manure produced from the farm operation?
Can it be used onsite?
List other by-products, if any, from farm operations

Can they be used onsite?
How and where?
Are limbs and other wood from a recent timber harvest currently available for use?

What is the type and quantity of this material (e.g., cords of firewood that it would
produce and number and species of vines)?

1.3.6. Exercise: Labour and managementresources

Time for management and labour involved in an enterprise must come from the team members or from outside
sources. The opposite chart will help team members determine how much time they have available during each
quarter of the year for management and labour activities. The time available can be on weekends or weekdays.
Completing the chart will help you look at your time realistically and determine whether the enterprises you are
investigating are compatible with the time you have available

Hours by season and time of the week

Resource person Total hours Jan-Mar Apr-June July-Sept Oct-Dec
avail/ Weekday/  Weekday/ Weekday/ Weekday/
year Weekend Weekend Weekend Weekend

Management/ labour

Labour

Potential labour sources outside team

1.3.7. Exercise: Financial resources
How much start-up money canyou raise by using personal or family resources?
Where will the start-up money come from ? Tick below
Personal Savings, family member farm credit bank cooperative
Any other give brief details
Do you planto borrow money from a bank for the enterprise? Yes/No

Isthere a grant program that could provide some start-up money? Yes /No

1.3.8. Exercise: Special skills that are commonly overlooked
If you or any of your team members have any of the following skills or experience, fill in the names. Also, add the
names of relevant agencies or organizations with which you or your team members may have connections (such
as cooperative extension, university agricultural experiment stations, state department of agriculture, and state
forestry agencies).
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1.3.8.1. Marketingskills

1.3.8.2. Computer skills

1.3.8.3. Production skills

1.3.8.4. Sales ability

1.3.8.5. Communicating skill

1.3.8.6. Special skills, such as innovative thinking

Short description of skill/experience

1.3.8.7. Special skills, such as innovative thinking
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1.3.8.7. Other (list skill)

1.4.

1.5.

Exercise Step 4: Map Area(s) for Agroforestry Development

Using the legend, draw a sketch map of your agroforestry development area in the space below. This map will be
used to mark the locations of areas that have various advantages and limitations. Note key reference points, such
asroads, boundaries and buildings and include:

Source: Prof Dr Atul - Preparing, sketching 2D designs
Existingland uses—such as crop fields, pastures, stands of trees
Besure to label with ascale and orientation arrow
Physical features —like steep slopes, rock outcrops, streams and pond
Exercise Step 5: Climate Assessment

Simply stated, the site assessment provides an overall measure of a land area's ability to support, or grow, a
desired plant. Therefore, as a part of this assessment, the biological areas that will be considered include the
climate, the soilsand the land's physical features, sometimes called the topography or terrain.



















































































































































































































































