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Preface

Agroforestry is an age-old land-use practice in which trees and woody perennials have
remained integral to farming systems since the beginning of human civilization. The integration
of trees into agricultural landscapes is widely recognized for its role in sustainable food
production, livelihood enhancement, and environmental security. The ICAR-Central
Agroforestry Research Institute (ICAR-CAFRI) has developed a wide range of agroforestry
technologies suited to diverse agro-ecological regions of the country. Earlier, ICAR-CAFRI
brought out a comprehensive technology bulletin documenting all agroforestry technologies
developed by the Institute. The present Technical Bulletin builds upon this effort and provides a
focused compilation of agroforestry technologies that are ready for commercialization and
frontline extension. It presents a holistic overview of farmer-friendly, economically viable, and
scalable technologies with proven field performance. This bulletin is intended to facilitate wider
adoption, enhance visibility of ICAR-CAFRI technologies, and support stakeholders in scaling

up agroforestry for sustainable land use and improved livelihoods.
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Overview of ICAR-Central Agroforestry
Research Institute

Introduction

ICAR-Central Agroforestry Research Institute (ICAR-CAFRI), formerly the National
Research Centre for Agroforestry, is a multidisciplinary premier research institute of
the Indian Council of Agricultural Research (ICAR) with a major focus on integrating
trees, crops and livestock on the same farmland. The Institute is in Jhansi, Uttar Pradesh
(25.5” N 78.5” E), India and has a total area of 254.859 acre. CAFRI is the only dedicated
research institute of the country working on key research areas of agroforestry. CAFRI
has developed robust agroforestry models and package of practices for different
climatic conditions covering small and marginal farmers, and provides technical
backstopping to the States and stakeholders.

History

e JCARinitiated a network project for organized agroforestry researchin 1983 i.e., All
India Coordinated Research Project on Agroforestry.

e The National Research Centre for Agroforestry (NRCAF), as a unit of ICAR was
established on 8" May 1988.

e Renamed as Central Agroforestry Research Institute (CAFRI) on 1" December 2014.

Vision

To improve the quality of life of rural people by integrating perennial crops in
agricultural landscape for harnessing social, economic and environmental benefits.

Mission

Integration of woody perennials in the farming system to improve land productivity
through conservation of soils, nutrients and biodiversity by augmenting natural

resource conservation, restoration of ecological balance, alleviation of poverty and
mitigating risks of weather vagaries.

Mandate

® Develop sustainable agroforestry models for farms, marginal land and wastelands
in different agro-climatic

e Coordinate network research for identifying agroforestry technologies for inter-
region

e Traininginagroforestry research for ecosystem analysis
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Elite Tree Germplasm of Industry
Relevance
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T A HET/ YT (AT MRS A THAEH

Unique neem germplasm with high oil content/yield

o S offar &

AFHIATT—FBIHN & TR 719 DI T T1 Wi S d& Fgor gfaen 2, s gt 170 § 9
136 UGRIT 91,331 U—-1dl &I A e Sivied RARS (NBPGR), 8 faeetl H uoiigd
g

Fe—gI=p Ud b aRRfl 7 Sz BT (beier) T21 el SuSt < drel [0l & Ty 11 51 =4

STHATSAT B Ugad &) Idl |Hau (Uredres) fhar = g1 3 e 8 VKAFIL,
VKAF3, VKAF13, VKAF9, VKAF67, VKAF68, VKAF92, VKAF110, VKAFS85, VKAF43

T ORO5 |
Neem Field Gene Bank
ICAR-CAFRI has the largest field gene bank collections for neem with 136 out of

170 accessions was registered with ICAR-National Bureau of Plant Genetic
Resources, New Delhi.

Identified and promoted 11 superior neem germplasms viz. VKAF11, VKAF3,
VKAF13, VKAF9, VKAF67, VKAF68, VKAF92, VKAF110, VKAF85, VKAF43
and ORO5 for high kernel and oil yielding traits under the semi-arid and arid
conditions.

VKAF-13 VKAF-11

SIS fé&reey (D. sissoo) I §38-2 (PT-2) Td §38-6 (PT-6) fahest
Budel-2 (PT-2) and Budel-6 (PT&6) varieties of D. sissoo
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STCARTAT RIRRL B Tepe Felleiel STHCToH ps
& w0 F ggErE w8, R JeaR gf 9
g3, HlaT a1 QU I1fdd ARG ddel |
IATEHAT UTS 75 2 | A SIS JOramgo
RIOU) A B SR B g9 YA TR .
qeIfe T B fIU SUYH i s g
FHR—aTfe TG B BRI gomferal &
sfaeta fafay Hy-—uRRerfae a3 # gardr
wU ¥ g g S | 8 | PT-2 v
PT-6 & FaAFdl WwY ATARIS FH,
IR B QAMHAA] TAT d8R AbS!
qorg GREd erar &, a3
TR 9l & oY 31T IuYeh al
21 F SARSY Hi—aral, B B,
AT (GTSS)) TAT AT S JoTferal &
A a8 UM WR A AFT B 59 B
IR ¥ fsm=t &1 o # g, i & e
SUIRT T Fad ARG Adbs! ScTa Bl
qgTaT e @l et 7 |
Dalbergia sissoo (PT-2and PT-6)

PT-2 and PT-6 Shisham genotypes were identified through extensive field trials at
ICAR-CAFRI as superior clonal germplasm of Dalbergia sissoo with better growth
performance, straight bole, and higher timber productivity. These genotypes are
suitable for large-scale vegetative multiplication for producing quality planting
material and can be effectively promoted across diverse agro-ecological regions under
agroforestry and farm forestry systems. The clonal nature of PT-2 and PT-6 ensures
genetic uniformity, predictability of yield, and improved wood quality, making them
suitable for commercial plantations. These genotypes are well suited for large-scale
vegetative multiplication for producing quality planting material and can be effectively
promoted across diverse agro-ecological regions under agroforestry, farm forestry,
boundary, and block plantation systems. Their adoption is expected to contribute to
enhanced farm income, efficientland use, and sustainable timber production.
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RIS AR T FFAET URITSTT (AICRP) HivarraT, [ae! goand 1983 # g off
IR ST aca | 37 Bal & AeH 9 GAIord 8, 7 Hiu—afe! vd siiefiie gaRvr & forg
SIh ARI—JfG Ud ed—dsh g&T gonicrdl & faerd # Agcayol anrer & 2 | 59 drisd
&1 = Ie e Igavi e ISl o Bers 3iR dafe GuR & A § SAd! Scradhl,
STgaeT &HdT 3R HIY HOTTerl & ATl TN G811 © | I8f & QIR Ps 418 @Ra—Jle FallT
3R et @1 yga, Jedihe 3R a9 99 R e faar a1 | 3799 Uidelk & L-48 /89
3R L-47 /88 (PAU, Gferar), ud diueR (GBPUAT, UdR), gdfeled &I SRY-16 (MPKYV,
R1EY)), ATAER 19 (Melia dubia) & MTP-1, MTP-2 3R MTP-3 (TNAU), GIRIherd dhewl
& MTP-2 (TNAU) 3R Aferar soreRe @ void Soh—1 AR Uolg $6—2 (PAU) T & | A
FAM A gl THFT, I SIa—G e ITUTE AR JeI—eh HTls Bl SUGThall & PBIRVT ATID
HY ¥ 3T ST 2 & | 39 AR, I2a ratfarfac b I+1d A7 STHToH iR SHalfther
S &7 gaiie KKVCI-03 SiRA @Ra—gfg arell IR—31s a9 Susl Ferfadr #l f[asiaa &
TS 8, S foamt &F o & ffder sraR &R Hegafda SuarT we axell € | 39 UaR & I+1d
RIYYT AHYT W Hels—ash H HHI 315 o, AAEF—IYIANT Serdl 98l © AR (AT Bl 3 H JoIR
BT € | AF[ed WU A, AICRP H¥ara] 7 wRa # @Rd—dle Td 3ed—dash gl Falld & TR
¥ Agcaqut e s €, Ry framt o srohfaer Jge g 2, sienfirs o aret o1 \ad
3mafe FRad g8 & iR Hitarfra &1 fawrd agr 2 |

Fast-Growing and Short rotation tree clones/varieties from AICRP on Agroforestry

The All India Coordinated Research Project (AICRP) on Agroforestry, initiated in 1983
and currently operating through 37 centres, has made significant contributions to the
development of fast-growing and short-rotation tree species suitable for agroforestry
and industrial plantations. The programme primarily focuses on screening and genetic
improvement of perennial species for higher productivity and compatibility with
agricultural systems. Over the years, several elite fast-growing clones and varieties
have been identified and released. Important among these are poplar clones L-48/89
and L-47/88 (PAU, Ludhiana), Pant Poplar (GBPUAT, Pantnagar), eucalyptus clone
SRY-16 (MPKYV, Rahuri), Malabar Neem (Melia dubia) clones MTP-1, MTP-2 and MTP-
3 (TNAU), Kadam (Anthocephalus cadamba) clone MTP-2 (TNAU), and Melia azedarach
varieties Punjab Dek-1 and Punjab Dek-2 (PAU). These clones are widely adopted due
to their rapid growth, uniformity and suitability for short rotation harvesting. In
addition, fast-growing non-timber tree species such as improved neem germplasm
with high azadirachtin content and Undi (Calophyllum inophyllum) clone KKVCI-03
have been developed to support diversified income opportunities. Overall, AICRP on
Agroforestry has played a crucial role in promoting fast-growing, short-rotation tree
clones that enhance farm income and supportindustrial agroforestry in India.
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Gum tapping technique in Butea

The tribes and gum collectors exploit Butea monosperma trees for gum tapping by
making deep cuts or incisions on the stem bark, which adversely affects tree health,
reduces longevity, and results in lower long-term productivity. In order to address
these issues, systematic research was carried out involving a series of experiments to
develop an improved and sustainable gum tapping technique for B. monosperma.
Various types of incisions were evaluated for their gum yield and impact on tree
vitality. The incision method yielding the maximum gum was further studied to
determine its optimum length, depth, and density (number of cuts per square foot of
stem surface). The ICAR-Central Agroforestry Research Institute (CAFRI) has
identified the knotching method as the most effective for maximizing gum yield while
minimizing damage to the tree. In addition, research emphasizes the importance of
seasonal timing, tree age, and frequency of tapping, as these factors significantly
influence both the quantity and quality of gum harvested. The development of these
sustainable tapping practices not only improves gum yield but also ensures the long-
term health and productivity of B. monosperma trees, enhancing economic returns for
local communities dependent on non-timber forest products (NTFPs). Furthermore,
training programs for local gum collectors on improved tapping methods are
recommended to reduce over-exploitation and promote sustainable forest resource
management.
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Gum&butea based laddu recipe

The gum of Butea monosperma (commonly known as kamarkas) is widely used in
various food preparations, and its use is particularly common in household recipes in
the Bundelkhand region. Drawing upon traditional knowledge, a standardized recipe
for preparing laddu using gum-butea (kamarkas) has been developed. The main
ingredients for this laddu include 50-100 g of gum-butea (kamarkas), 500 g of desi ghee,
1 kg of wheat flour, 500 g of jaggery or sugar, 75 g each of almonds, cashew nuts, raisins
(kismis), dry dates, and makhana, along with 20 g of dry ginger powder. This
combination of ingredients ensures a rich, nutritious, and flavorful product, while
maintaining the traditional essence of kamarkas-based preparations. The recipe
represents a successful integration of indigenous knowledge with standardized
proportions, providing consistency in taste, texture, and overall quality of theladdu.
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Unique design of bill hook for tapping gumé&butea

Traditionally tribal people used to tap gum butea by making cuts with axe which
damaged trees and wounds could not healed up in a year to allow gum tapping
regularly on year to year basis. Further, the gum yield was also less. To make
improvement in this tapping technique and ensure more gum yield, a special bill hook
having three side sharp edges (cutting edge, lateral edge and tip or toe) was designed
and got fabricated locally for tapping gum butea (Kamarkas) from Butea monosperma
trees. The wooden handle was fixed at the end of leg. The lateral (upper edge) is used to
remove dead bark by sliding billhook upward on the stem of trees. The cutting edge is
used to remove small branches and bushes surrounding trees. The tip or toe is used to
make incision or cuts on stem surface of the trees with this bill hook the gum yield per
unit stem area increases and the wounds are healed up within a year allowing trees to
be tapped regularly on year to year basis.
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Tree&Gum Amasser for Collecting Gum from Thorny Trees

Traditionally, gum collection from thorny tree species such as Acacia, Khair, Senegalia,
and Karaya was carried out manually or with simple tools, exposing collectors to injuries
from thorns and resulting in significant gum loss and contamination due to contact with
soil. To address these constraints, ICAR-CAFRI developed the TREE-GUM AMASSER, a
specialized device designed for safe, clean, and efficient gum collection from thorny trees.
The TREE-GUM AMASSER is designed to collect gum directly from the stem at the point
of exudation, thereby preventing spillage and contamination. The device consists of a
collection chamber securely fixed below the gum flow point on the tree trunk. It is
fabricated from lightweight, durable, and corrosion-resistant material, making it suitable
for field use under diverse agro-climatic conditions.

Use of the TREE-GUM AMASSER minimizes direct contact with thorns, significantly
reducing the risk of injuries to collectors. It enhances gum recovery per tree and per unit
stem area while maintaining superior quality of the collected gum. The device is
particularly beneficial for tribal and rural communities dependent on gum-based
livelihoods, as it improves safety, efficiency, and economic returns. By enabling
systematic and repeatable gum collection without causing unnecessary damage to
trees, the TREE-GUM AMASSER supports sustainable gum harvesting on a year-to-
year basis.
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Farmer & friendly technique for multiplication of Bambusa vulgaris

Bamboo is the green gold of the 21 century and also known as ‘poor man’s timber’.
Bambusa vulgaris was multiplied by burying whole culms. The culm planting method
resulted in prolific rooting pattern during monsoon season, and on an average 5.7
rooted plants were obtained from every alternate node. Rooted sprouts were separated
from each productive node along with fibrous roots attached to it and were planted in
polythene bags as new plantlets. This technique of multiplication of bamboo helps in
faster establishment of bamboo fence and for producing a large number of plants from
scarce planting material. Additionally, this method ensures uniform growth, higher
survival rates, and reduced dependency on seeds or tissue culture, which are often
costly and time-consuming. Bamboo plantations established using this technique can
provide sustainable income through timber, handicrafts, paper, and bioenergy, while
also offering environmental benefits such as carbon sequestration, erosion control, and
habitat for biodiversity. Overall, culm-based multiplication represents a cost-effective,
environmentally friendly, and scalable approach for promoting bamboo cultivation in
both rural and urban areas.
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Simple, reliable and rapid protocol for Azadirachtin estimation from Neem

A simple, reliable, and rapid protocol has been developed for the estimation of
azadirachtin from neem (Azadirachta indica). Fresh or dried neem leaves, seeds, or oil
cake are powdered and extracted using a suitable solvent such as methanol, ethanol, or
acetone. The extraction process can be further enhanced using sonication, shaking, or
Soxhlet extraction. The obtained extract is filtered and concentrated under reduced
pressure, and, if necessary, purified using solid-phase extraction (SPE). Azadirachtin
content can be quantified using High-Performance Liquid Chromatography (HPLC)
with a C18 column and UV detection at 214-220 nm, or by UV-Visible
spectrophotometry using a standard azadirachtin calibration curve. Samples should be
stored in airtight containers at low temperature to prevent azadirachtin degradation,
taking care of its sensitivity to light and heat. Solvent selection is important, as
methanol and ethanol generally provide higher recovery. For reproducibility, standard
samples should be tested, and the method can be validated by spiking known
concentrations of azadirachtin. Preliminary qualitative detection can also be carried out
using thin-layer chromatography (TLC). This method is rapid, reproducible, requires
minimal sample preparation, and is suitable for research, industrial quality control, and
formulation analysis.
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Digital library of spectral signatures for major agroforestry tree species

Library of digital spectral signatures for Azadirachta indica, Emblica officinalis, Eucalyptus
tereticornis, Mangifera indica and Populus deltoides species have been created. These
spectral signatures of tree species are generated using high resolution/ hyperspectral
remote sensing data. Using this methodology, mapping Poplar species was done with
more than 90% accuracy in Yamunanagar district of Haryana which is the northern hub
of ply/plyboard, matchstick industries. Poplar area was estimated to be 12169.66 ha
(9.71%). This poplar area accounted for about 74.7% of total agroforestry area in the
district.
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Plantation/Nursery Kit (Tool Kit)

The comprehensive multipurpose plantation toolkit for nurseries and plantations
consists of 22 essential assemblies, including tools for planting, pruning, watering, soil
preparation, seedling handling, labeling, and measurement. All 22 tools/items are
housed in a specifically designed, durable, water-resistant, and compact bag, ensuring
ease of use, portability, and protection of the instruments. This toolkit is user-friendly
for beginners, nursery practitioners, and managers, enabling efficient and organized
nursery operations. It caters to the day-to-day requirements of commercial nursery
growers, farm activities in nurseries, and maintenance of kitchen gardens.
Additionally, it is suitable for urban
and rooftop gardening, extension
activities, and practical training for
students of Forestry, Horticulture,
and Agriculture, providing hands-
on experience in nursery
management, plantation
techniques, and seedling care. The
kit's multifunctionality reduces the
need for multiple separate tools,
promotes time and labor efficiency,
and ensures that high-quality .
seedlings are produced in a W/aﬁﬁ’_‘" )

standardized manner. Plantation/Nursery Kit
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Plant Breeding Kit (Tool Kit)

This readymade ‘Plant Breeding Kit" comprises of 35 items that facilitate the whole
process of plant breeding and will offer researchers, teachers and students to have all
fundamental and essential tools or instruments required for carrying out basic
breeding or crossing programs in a diverse range of crop species. Right from
sterilization of tools before use to avoid contamination, to emasculation, pollen
collection, hand pollination, bagging, tagging, recording observations, etc., all kinds of
jobs can be done with relatively a higher efficiency using this kit. It has been designed to
belight, handy and, portable.

wic ifer e
Plant Breeding Kit
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Tree foliage based vermicompost

Agroforestry systems yield diversified outputs in the form of wood (timber, fuel
wood), fodder/ grasses, fruits, grains, pulses, NWFPS etc. In the process of production
of economic outputs, different wastes in the form of weeds, crop residues, leaf litter etc.
also resulted from agroforestry systems, which require proper management for their
efficient utilization otherwise they create hindrance to the production system.
Conversion of these wastes in compost is one of the best approaches to create wealth out
of wastes by utilizing these wastes to improve the soil health and thereby to increase the
system productivity. Considering all these aspects, ICAR-Central Agroforestry
Research Institute, Jhansi transformed these wastes in nutritionally rich vermicompost
(1.2-2.0% N, 1.0-1.5% P and 0.5-0.7% K) by using Eisenia fetida (earthworm species) and
cow dung. This approach helps in faster decomposition of different wastes in
nutritionally rich vermicompost and vis a vis helps in management of the different
wastes. This techniques will be helpful to the farmers which faces a great challenge to
manage the farm wastes and generally burn them in the fields and accelerate the global
warming through emission of greenhouse gases during burning process.
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Agroforestry Homemade Natural Face Pack

Agroforestry Homemade Natural Face Pack is a gentle and effective skincare solution
made from natural ingredients, suitable for all skin types, including sensitive skin. It
combines the nourishing properties of herbs, fruits, and other natural elements to
cleanse, exfoliate, and rejuvenate the skin without the use of harmful chemicals or
artificial additives. Regular use of this face pack can help reduce acne and blemishes,
control excess oil, improve skin texture, brighten the complexion, and maintain natural
hydration. Its antioxidant-rich ingredients also help fight free radicals, slow down
signs of aging, and promote a healthy glow. The simple, easy-to-make formula uses
ingredients that are commonly available at home, making it an affordable, eco-friendly,
and sustainable alternative to commercial skincare products.
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Agroforestry Palash Holi & cum & Rangoli colors

Agroforestry Palash Holi-cum-Rangoli Colors are 100% natural, eco-friendly, and skin-
safe colors made from the petals of Palash (Butea monosperma), traditionally known as
the “Flame of the Forest.” Perfect for Holi celebrations, Rangoli decorations, and other
cultural festivals, these colors are free from harmful chemicals, synthetic dyes, and
heavy metals, making them safe for children, adults, and sensitive skin. Rich in natural
pigments, they provide vibrant, long-lasting hues that are gentle on fabrics and skin.
Biodegradable and environmentally sustainable, these colors allow for joyful
celebrations without harming soil, water, or surrounding ecosystems. The medicinal
and cooling properties of Palash petals help prevent skin irritation, allergies, and
dryness, which are often caused by synthetic powders. They can be used dry, mixed
with water or milk, or combined with natural binders for Rangoli designs, offering
versatility in use. By choosing Agroforestry Palash colors, you not only enjoy bright,
safe, and colorful celebrations but also promote traditional, sustainable, and eco-
conscious practices.
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Agroforestry Natural Mosquito Repellent

Agroforestry Natural Mosquito Repellent is a plant-based, eco-friendly, and chemical-
free solution developed using natural extracts of medicinal plants and essential oils
known for their strong mosquito-repelling properties. Formulated without synthetic
chemicals such as DEET, parabens, or artificial fragrances, it offers safe and effective
protection against mosquitoes while being gentle on the skin and respiratory system.
The natural active ingredients work by disrupting the mosquito’s sensory receptors,
thereby preventing mosquito bites and reducing the risk of mosquito-borne diseases
such as malaria, dengue, and chikungunya. This repellent is suitable for indoor and
outdoor use and can be safely applied in homes, offices, gardens, farms, and during
travel or camping. It is non-toxic, biodegradable, and environmentally sustainable,
ensuring that its use does not harm beneficial insects, soil, or water bodies. With a
pleasant herbal aroma and long-lasting effectiveness, Agroforestry Natural Mosquito
Repellent provides a safe, natural, and sustainable alternative to conventional
chemical-based repellents, making it ideal for adults, children, and individuals with
sensitive skin.
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Agroforestry-based Hand Made Natural Soaps

Agroforestry-based Hand Made Natural Soaps, developed by ICAR-Central
Agroforestry Research Institute (CAFRI), are eco-friendly and skin-safe personal care
products formulated using natural raw materials obtained from agroforestry systems.
These soaps utilize tree-based oils, herbal extracts, plant gums, natural colorants, and
essential oils derived from agroforestry species, ensuring sustainable use of forest and
farm resources. The formulations are completely free from synthetic detergents,
parabens, artificial fragrances, and harmful chemicals, making them suitable for all skin
types, including sensitive skin. The presence of natural antioxidants and bioactive
compounds helps in gentle cleansing, maintaining skin moisture, reducing dryness
and irritation, and improving overall skin health. Being handcrafted and
biodegradable, these soaps minimize environmental pollution and promote circular
bio-economy concepts. The technology developed by CAFRI supports value addition
to agroforestry produce, enhances farmers’ income, encourages rural
entrepreneurship, and provides an environmentally responsible alternative to
commercial soaps.
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Agroforestry Natural Teshu Phool

Agroforestry Natural Teshu Phool consists of carefully collected and naturally
processed Teshu or Palash flowers (Butea monosperma) obtained from agroforestry and
forest-based systems. These flowers are rich in natural pigments, flavonoids,
antioxidants, and bioactive compounds, which give them their characteristic bright
orange-red colour and therapeutic value. Traditionally, Teshu Phool has been widely
used for preparing natural Holi colours, herbal dyes, skin- and hair-care formulations,
and in religious and cultural ceremonies. Owing to its cooling, anti-inflammatory, and
skin-friendly properties, it is considered safe for topical applications and helps prevent
skin irritation commonly associated with synthetic dyes. The flowers are free from
chemical treatments and artificial additives, ensuring purity and safety for eco-friendly
use. Being biodegradable and sustainably sourced, Agroforestry Natural Teshu Phool
supports environmental conservation, revival of traditional knowledge, and value
addition to agroforestry produce. Its utilization contributes to rural livelihood
generation, promotes green entrepreneurship, and offers a natural alternative to
synthetic colourants and chemical-based products.
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Agroforestry Palash Flower Tea

Agroforestry Palash Flower Tea, developed by ICAR-Central Agroforestry Research
Institute (CAFRI), is a natural, caffeine-free herbal beverage prepared from
hygienically processed flowers of Palash (Butea monosperma) sourced from
agroforestry systems. The Palash flowers are scientifically known to be rich in
flavonoids, polyphenols, tannins, and natural antioxidants, which contribute to their
bioactive potential. Laboratory-based processing protocols developed at CAFRI ensure
the retention of these phytochemicals while maintaining product safety and quality.
Traditionally, Palash flowers have been used in indigenous health practices for their
digestive, anti-inflammatory, and cooling properties. As a herbal infusion, Palash
Flower Tea provides antioxidant support, helps in maintaining metabolic balance, and
promotes general wellness without the stimulant effects of caffeine. The product is free
from artificial additives, preservatives, and chemical residues, making it suitable for
regular consumption. The development of this tea by CAFRI promotes value addition
to agroforestry produce, encourages sustainable utilization of tree-based resources,
supports farmer and rural entrepreneurship, and offers a scientifically validated, eco-
friendly alternative to conventional herbal teas.
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Agroforestry Palash Amrit (Sharbat)

Agroforestry Palash Amrit (Sharbat) is a natural, refreshing herbal beverage developed
from the flowers of Palash (Butea monosperma) sourced from agroforestry systems.
Prepared using hygienic and standardized processing techniques, this sharbat retains
the natural pigments, antioxidants, flavonoids, and bioactive compounds present in
Palash flowers. Traditionally, Palash has been valued in indigenous health practices for
its cooling, digestive, and anti-inflammatory properties, making Palash Amrit
especially suitable for consumption during hot seasons. Free from synthetic colors,
artificial flavors, and harmful chemical preservatives, this herbal sharbat offers a safe
and natural alternative to commercially available sugary beverages. Its pleasant taste
and natural aroma make it suitable for all age groups when consumed in appropriate
dilution. The development of Agroforestry Palash Amrit promotes value addition to
agroforestry produce, supports sustainable utilization of tree-based resources, and
encourages rural entrepreneurship by transforming traditional knowledge into a
marketable, eco-friendly product.
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Agroforestry Neem Leaf Powder (Product)

Agroforestry Neem Leaf Powder is a premium, plant-based herbal product prepared
from carefully selected and shade-dried Neem leaves (Azadirachta indica) obtained from
agroforestry systems. The leaves are harvested at appropriate physiological stages and
processed using hygienic, standardized, and low-temperature drying techniques to
ensure maximum retention of bioactive compounds such as azadirachtin, nimbin,
salannin, quercetin, flavonoids, polyphenols, and natural antioxidants. These
phytochemicals are scientifically recognized for their antimicrobial, antifungal,
antibacterial, anti-inflammatory, antioxidant, and insect-repellent properties.The
finely milled, chemical-free neem leaf powder is traditionally used in skin and hair care
formulations, including face packs, soaps, shampoos, and herbal pastes, where it helps
in controlling acne, dandruff, itching, and skin infections while promoting overall skin
hygiene. It is also widely used in organic and sustainable agriculture as a natural plant
protectant, soil health improver, and biopesticidal ingredient. Free from synthetic
additives, preservatives, and artificial colors, this product is safe for regular use and
environmentally benign. Being biodegradable and sustainably sourced, Agroforestry
Neem Leaf Powder supports circular bio-economy principles, enhances value addition
to agroforestry produce, reduces dependence on chemical inputs, and promotes rural
livelihoods and green entrepreneurship.
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Package of practice for Acacia senegal based agroforestry model

The package of practices was developed for a multi-component Acacia senegal-based
agroforestry model aimed at enhancing farm productivity and farmer income. This
model comprises five components: a woody tree (Acacia senegal - source of gum arabic),
three fruit plants (Aegle marmelos, Citrus lemon, and Carissa carandas), and intercrops
(black-gram/ green-gram during the kharif season and mustard /wheat during the rabi
season). This integrated design provides multiple outputs throughout the year,
ensuring both short-term and long-term economic returns. The model is specifically
designed for smallholder farmers with 0.5 ha land, focusing on reducing the payback
period of agroforestry investments, which is often a major deterrent for adoption due to
the long gestation period of trees. Inclusion of fruit plants and seasonal intercrops
ensures early and continuous income while the Acacia senegal trees mature, thereby
mitigating financial risk. Moreover, this model contributes to soil fertility
enhancement, moisture conservation, and biodiversity improvement, as nitrogen-
fixing legumes enrich the soil and perennial trees provide shade and microclimate
stabilization. Cultivation of gum arabic-producing Acacia also opens avenues for
value-added products and market linkages, promoting entrepreneurship and rural
livelihoods. The design is adaptable to rainfed and semi-arid conditions, making it
highly relevant for regions prone to water scarcity and climate variability, thus
supporting sustainable and climate-resilient agroforestry systems.
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Strawberry production technology for Bundelkand

Strawberry is a perennial small herbaceous plant of the Rosaceae family with shallow
fibrous roots and a tap root system. It is one of the most delicious and refreshing fruits in
the world. Strawberries grow best in sandy to loamy soils with a pH range of 5.5-7.0
and thrive in short-day conditions with an optimum temperature of 20-29°C. For
healthy growth, it requires a basal dose of 25-50 tonnes of farmyard manure, 75-100 kg
nitrogen, 40-120 kg P-Os, and 40-80 kg KO per hectare. Foliar sprays of urea (2%), zinc
sulphate (0.5%), calcium sulphate (0.5%), and boric acid (0.2%) further improve quality
and yield. Due to its shallow roots, strawberries need frequent drip irrigation, and
fertigation is recommended to supply nutrients effectively. The planting time varies by
region: September-January in North India, November-January in North East and
South India, August-November in Maharashtra, and October-November in Central
India. Plants are spaced 30-45 cm apart with 60-90 cm between rows for optimum fruit
production. Mulching with black, black-silver, white, or transparent polythene, as well
as straw or jute, helps conserve moisture and control weeds. Strawberries can be
intercropped in young orchards, with alternate beds used for short-duration
vegetables. Regular weeding is essential for better growth.

e Harvesting: For local markets, harvest at 75-100% maturity; for distant markets,
50-75% maturity.

®  Yield:400-600 g per planton average, ranging from 100-1200 g.
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Eucalyptus based agrisilviculture system

Eucalyptus is highly versatile with respect to edaphoclimatic requirements, thriving in
awide range of soils from sandy to clayey with a pH of 5.5-7.5, and tolerating moderate
drought conditions. Improved clones of Eucalyptus tereticornis (C-3, C-6, C-7, and C-
10), propagated through stem cuttings, have shown superior growth, biomass yield,
and wood quality under different plantation systems. When planted in block
plantations, boundary plantations, or agrisilviculture systems at a spacing of 10 x 2 m
over a rotation of five years, these clones enhance overall productivity on a sustained
basis. The species can be established as a boundary plantation at 2 x 2 min a chessboard
pattern with 2-3 rows, serving as an effective windbreak, reducing soil erosion, and
providing fodder, while block plantations at 3 x 3 m are suitable for timber, fuelwood,
and pulpwood production. In agrisilviculture systems, Eucalyptus tereticornis at 10 x 2
m spacing can be integrated with crops, improving land-use efficiency and providing
microclimate benefits for adjacent crops. The species is fast-growing, capable of
reaching harvestable size within 5-7 years, and performs well under rainfed
conditions, with improved growth under irrigation, mulching, and proper weed
management. In addition to its economic significance in providing timber, fuelwood,
pulpwood, essential oils, and medicinal extracts, Eucalyptus tereticornis also
contributes to environmental sustainability by enhancing carbon sequestration,
improving soil structure, and modifying the microclimate. Clonal plantations reduce
susceptibility to pests and diseases, though regular monitoring is recommended.
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Agroforestry Business Incubation Centre (ABiC)

Agroforestry Business Incubation Centre of ICAR-CAFRI facilitates incubation of new
startup/entrepreneurs and enterprises for innovation technologies by providing need
based physical, technical, business and networking support, facilities and services to
test and validate their venture before successful establishment of enterprises,
IP/deemed IP and transfer/commercialization of technologies in agroforestry and
allied sectors. This centre will be unique compared to the agri-business incubation in
the country. ABIC activities includes thematic areas like are plant nursery; semi-
processed items like juice, jam, pulp, gum & resin, etc.; tree seed marketing; timber and
wood-based products; fibre and flosses; biofuels and briquettes; essential oils; mini-
clonal technology and agroforestry models. ABiC is first of its kind in the northern
India.

Promoting Agroforestry based Business Opportunities and Creating an Ecosystem
for Entrepreneurship

ABLC
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Industrial Agroforestry Complex

The Industrial Agroforestry Complex (IAC) is designed to promote integrated
development, value addition, processing, demonstration, and commercialization of
agroforestry-based products. The complex serves as a common platform to link
agroforestry production systems with industrial applications, thereby creating market-
oriented opportunities for farmers, entrepreneurs, start-ups, and other stakeholders.
The IAC focuses on efficient utilization of tree-based raw materials such as timber,
bamboo, fibres, gums and resins, essential oils, biofuels, briquettes, and other non-
timber forest products derived from agroforestry systems. It aims to strengthen the
entire agroforestry value chain through technology demonstration, pilot-scale
processing, quality improvement, standardization, and industry linkage. The
Industrial Agroforestry Complex supports activities related to pilot processing units,
technology validation, skill development, capacity building, entrepreneurship
promotion, and technical consultancy. It plays a significant role in facilitating
commercialization of research-based technologies, development of intellectual
property, and income enhancement of farmers and rural entrepreneurs. Overall, the
Industrial Agroforestry Complex at CAFRI contributes to the development of
agroforestry as a viable, profitable, and sustainable industrial sector by integrating
research, innovation, enterprise development, and market linkages.

1IAC
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Towards Future

ICAR-CAFRI aims to strengthen India’s agroforestry sector through multidisciplinary,
stakeholder-driven research. To address challenges like climate change, resource
conservation, and livelihood enhancement, its activities are focused on four core
programmes: Agroforestry System Research, Tree Improvement Research, Carbon and
Climate Change Research, and Agroforestry Extension Research.

ICAR-CAFRI focuses on emerging research areas in the field of agroforestry, including
species, water and conservation-based agroforestry, ecosystem services, native species-
based system, germplasm management, tree genetics, mapping and the Agroforestry
Atlast of India. The institute continuously promotes capacity building,
interdisciplinary research, national and international collaboration and the use of
modern analytical and geospatial tools. At CAFRI, the ITMU manages intellectual
property, facilitates technology transfer, and fosters entrepreneurship, bridging the
gap between research and commercial application in agroforestry sector. The Industrial
Agroforestry Complex enhances stakeholder capacity and strengthens the value chain,
while ABiC (Agroforestry Business Incubation Centre) supports ideation, skill
development, incubation, and the launch of sustainable enterprises, creating

entrepreneurial opportunities. All aspects of the institute promote knowledge sharing,

mentorship, and the establishment of an innovation-based research culture.




iRt UrefTfeRal UT qehriehl ARiEfSieRt /Technical Guide on Agroforestry Technologies

I |

LY W 1
; Wi
o L Illrl.'Ig
y op sl

$ calling
All Agroforestry
Stakeholders!

Are you looking for agroforestry-based solutions?
Are you practicing agroforestry and need support?
Are you in need of technical support for industrial agroforestry?

Institute Technology Management Unit

CA : ' Agarof?restry Agroforestry Industrial
FRI 15 lncfll;;:?:n . Interpretation = Agroforestry
i ' t
CommlttEd Centre ] Centre \ Complex )
____.___/ e
Open to ABLC AIC JAC
discussion,
collaboration
and support for
agroforestry ICAR-Central Agroforestry Research Institute,
initiatives Jhansi, India
across the Website: https://cafri.icar.gov.in/

country. Email: itmu.cafri@gmail.com
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