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From the Editor’s desk

Larbon trading in agroforestry represents a transformative opportunity to align ecological
stewardshjp with economic growth, especially in regions where smallholder farmers constitute the
backbone of rural livelifoods. By integrating trees into farming systems, agroforestry enhances
carbon sequestration—estimated at [ to [7 t [, ha™ yr~" depending on species, chimate, and
management practices—while  simultaneously improving soil health, biodiversity, and climate

resilience. As global carbon markets expand beyond US $900 billion in 2074 and voluntary carbon

credit prices rise, agroforestry farmers can monetize Stored carbon, turning envirommental
responsibility into a revenue stream. However, challenges persist including complex carbon
accounting methodologies, certification costs, limited awareness, and market access barriers, which often exclude small-scale
producers. To unlock its full potential policy frameworks must simplify verification processes, subsidize registration for
vulnerable farming groups, and promote community-led carbon projects. If thoughtfully implemented. carbon trading in
agroforestry can become a powerful mechanism that bridges sustainability and profitability—rewarding farmers not only for
producing food, but also for safeguarding the planet’s carbon balance far future generations.

In line with the abave this issue af Van Sangyan contains an article on Larbon trading in agrofarestry: Bridging sustainability and

profitability. There are also useful articles viz. FASET & T@IZ TP IRRIC FT feeraeq TGHY , Lamabis: Ancient

remedy to modern green revolution, Ficus benghalensis (Banyan tree) offers tree therapy through aeris/ prop roots act as an

ancient art of healing, Fole of roadside plantationson in environment conservation, fSRTFFH I @r: HV-arfar va
IR-F5S do 091G ITENRT ATHTT FAeIaET FeIFR0T FT GHTd ATETH, SHICRH & iofidar 7
TR, Vetorestation and climate change and T ATGIR GIF FF 3eadcd @l and IRT H iTfaard? GHardr
GaRT JA19sT & GRIRF 3R 3iTEffA% 39319T; v faeatgor

Looking forward to meet you all through fortheoming issues
Dr. Naseer Mohammad
Chief Editor
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Disclaimer — Van Sangyan

Statement of Responsibility

Neither Van Sangyan (VS) nor its editors, publishers, owners or anyone else
involved in creating, producing or delivering Van Sangyan (VS) or the materials
contained therein, assumes any liability or responsibility for the accuracy,
completeness, or usefulness of any information provided in Van Sangyan (VS), nor
shall they be liable for any direct, indirect, incidental, special, consequential or
punitive damages arising out of the use of Van Sangyan (VS) or its contents. While
the advice and information in this e-magazine are believed to be true and accurate
on the date of its publication, neither the editors, publisher, owners nor the authors
can accept any legal responsibility for any errors or omissions that may be made or
for the results obtained from the use of such material. The editors, publisher or
owners, make no warranty, express or implied, with respect to the material

contained herein.

Opinions, discussions, views and recommendations are solely those of the authors
and not of Van Sangyan (VS) or its publishers. Van Sangyan and its editors,
publishers or owners make no representations or warranties with respect to the
information offered or provided within or through the Van Sangyan. Van Sangyan
and its publishers will not be liable for any direct, indirect, consequential, special,

exemplary, or other damages arising there from.

Van Sangyan (VS) reserves the right, at its sole discretion, to change the terms and
conditions from time to time and your access of Van Sangyan (VS) or its website
will be deemed to be your acceptance of an agreement to any changed terms and

conditions.
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Abstract

This article explores the concept of carbon
trading in agroforestry and its potential to
bridge sustainability and profitability.
Agroforestry, a land-use system combining
agriculture and tree planting, has emerged
as an effective tool for climate change
mitigation. Carbon trading is an economic
approach to reducing greenhouse gas
emissions, offers incentives for farmers to
adopt agroforestry practices by monetizing
the carbon sequestration potential of such
systems. This article highlights the
benefits of carbon trading in agroforestry,
including enhanced carbon sequestration,
increased farm income, and rural
development. It also addresses challenges
related to measurement, market access,
capacity building, and social equity. By
addressing these challenges, carbon
trading in agroforestry can unlock the
potential for sustainable land management
and contribute to global climate change
mitigation efforts.

Keywords: Carbon trading, Agroforestry,
Climate change mitigation, and Carbon
sequestration

Introduction

In recent years, the need to mitigate
climate change and its adverse effects has
prompted the exploration of innovative
solutions. Agroforestry, a sustainable land-
use system that combines agricultural
crops with tree planting, has emerged as a
powerful tool for combating climate

change while enhancing food security and
promoting rural development. To further
incentivize agroforestry practices, carbon
trading has gained prominence as a
mechanism to reward farmers for
sequestering carbon dioxide (CO,) and
reducing greenhouse gas emissions. This
article delves into the concept of carbon
trading in agroforestry, highlighting its
potential benefits and challenges.

Carbon Trading

Carbon trading, also known as emissions
trading or cap-and-trade is an economic
approach designed to reduce greenhouse
gas emissions. The premise behind carbon
trading is that countries, companies, or
individuals can buy and sell carbon credits,
which represent a quantified reduction or
removal of CO, or other greenhouse gases
from the atmosphere. By placing a
monetary value on carbon emissions, the
aim is to create economic incentives for
entities to reduce their emissions and
invest in sustainable practices.
Agroforestry’s role in
Sequestration

Agroforestry systems have demonstrated
considerable  potential  for  carbon
sequestration due to the presence of trees.
Trees act as carbon sinks, absorbing
atmospheric CO, during photosynthesis
and storing it in their biomass and soils.
By integrating trees into agricultural
landscapes, agroforestry practices facilitate
increased carbon sequestration compared

Carbon
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to conventional farming methods. Climate
conditions, site features, tree species, stand
age, and cultivation practises all affect
sequestration capacity. As a result,
estimates of carbon sequestration capacity
in AFSs vary widely. According to Nair et
al. (2009), the aboveground carbon
sequestration range of AFS is 0.29-15.21
Mg C hayear?, while the belowground
range is 30-300 Mg C ha™ up to 1m depth
in the soil.The shade provided by trees also
reduces soil moisture evaporation, further
enhancing the overall productivity and
resilience of agroforestry systems.

Carbon Trading as an Incentive for
Agroforestry

Carbon trading can provide economic
incentives  for  farmers to  adopt
agroforestry practices. By quantifying and
monetizing the carbon sequestration
potential of agroforestry systems, farmers
can participate in carbon markets and earn
carbon credits. Agroforestry systems have
been selected for carbon trading based on
their efficacy in minimizing emissions or
capturing and preserving carbon (Nath et
al., 2015). These credits can then be sold
to companies, organizations, or
governments seeking to offset their own
emissions and meet sustainability goals.
The income generated through carbon
trading can  supplement  farmer’s
agricultural revenue, making agroforestry
a financially viable option. It also
encourages the expansion of agroforestry
systems, contributing to landscape
restoration, biodiversity conservation, and
rural development. In addition to the
economic  benefits, carbon trading
empowers farmers to become active
participants in climate change mitigation,

fostering a sense of stewardship and
environmental responsibility.

Challenges and Considerations

While carbon trading holds great potential
for agroforestry, several challenges and
considerations must be addressed to ensure
its successful implementation:
Measurement and Verification

Accurate  measurement  of  carbon
sequestration in agroforestry systems is
crucial to determine the number of carbon
credits a farmer can earn. Robust
methodologies and monitoring techniques
are needed to ensure transparency and
credibility.

Market access and Infrastructure
Farmers need access to carbon markets and
supportive infrastructure to engage in
carbon trading. Building the necessary
institutions, such as carbon registries and
trading platforms, is essential for effective
market participation.

Technical knowledge and Capacity
building

Farmers may require technical assistance
to adopt agroforestry practices and
understand the complexities of carbon
trading. Investing in capacity-building
programs can empower farmers and
enhance the long-term success of carbon
trading initiatives.

Social equity and Inclusion

Ensuring that the benefits of carbon
trading reach smallholder farmers, who
often lack resources and representation, is
crucial. Mechanisms should be in place to
safeguard against exclusion and ensure
equitable distribution of carbon revenue.
Conclusion

Carbon trading in agroforestry presents a
win-win solution, combining climate
change mitigation, sustainable land
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management, and rural development. By
harnessing the carbon sequestration
potential of agroforestry systems, farmers
can generate additional income while
actively contributing to global efforts to
combat climate change. However,
addressing challenges such as
measurement accuracy, market access,
capacity building, and social equity is
crucial to realizing the full potential of
carbon trading in agroforestry. Through
collaborative efforts among governments,
organizations, and farmers, we can pave
the way for a more sustainable and
prosperous future.
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Cannabis: Ancient remedy to modern green revolution
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Cannabis is one of the most talked-about
plants in the world, known by many names
including bhang, marijuana, hemp, ganja,
and weed. It has a long, complicated
history, from domestication around 8000
BC in Central and Eastern Asia (Ren et al.
2021) to its many uses in rituals, medicine,
industry, and as a recreational drug.
Cannabis was first scientifically classified
in the 18th century when Linnaeus
described C. sativa in 1753, Lamarck did
C.indica in 1785, and Janischewsky
described C. ruderalis in 1924 based upon
their  morphology, chemistry, and
geography - there's been debate concerning
classification  from the  beginning.
Morphologically and phytochemically, C.
sativa is tall with fibrous stalks, and its
major cannabinoids are biased toward A®-
tetrahydrocannabinol (THC) > cannabidiol
(CBD); C. indica is short with a woody
stalk and biased toward THC < CBD with
their geographic distributions generally
associated with Europe and Asia
respectively (Batsch 1802).

Recent studies have tried to make sense of
cannabis taxonomy. Clarke and Merlin
(2013) attempted to synthesize Cannabis
taxonomic research work with
conveniently  using

chemotaxonomy,

,‘:»

morphology (e.g. structure, leaf shape, and
color), molecular markers (genetics) and
chemotypes (determining cannabinoid
production). They hypothesized
Tetrahydrocannabinol ~ (A°-THC)  and
Cannabidiol  (CBD)  production  is
determined by mutations of two alleles
(BT = tDelta9-Tetrahydrocannabinol, BD
= Delta’- Cannabidiol), and reported that
C.indica expressed the BT allele more
prominently than C. sativa. Additionally,
they went on to note that drug-type
Cannabis might belong to Cindica as C.
ruderalis might act as a wild progenitor of
C.sativa and C.indica. On the regulatory
side, most countries define Cannabis is
classified based on its A>-THC content. If
the dried flowers contain less than 0.3%
A°-THC, it is called hemp, while Cannabis
with more than 0.3% A°-THC is
considered the drug type (Torkamaneh and
Jones 2021). Therefore, whereas many
taxonomic considerations associated with
cannabis have existed for centuries,
cannabis taxonomy remains unresolved,
largely through scientific discussion, while
colliding with cultural ideas and legal
enforcement.

Cannabis: A Dioceous Plant
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Cannabis is largely dioecious, which
complicates distinguishing male from
female plants morphologically at immature
(juvenile) growth stage. Although some
molecular techniques have recently been
developed for identifying plant sex at early
growth stage. Propagated from seed, as a
wind-pollinated species, there is an
approximately 1:1 ratio of male to female
plants when grown directly from seed.

However, Cannabis is currently mainly
vegetative ~ propagated to  ensure
consistency in cannabinoid contents and
profiles of the harvested biomass or resin.
As an allogamous species, there is
variability in the quality and quantity of
biomass obtained, thus it is preferable to
eliminate male and cultivate only female
plants to maximize cannabinoid potential
and maintain consistency in production.

Figure 01: Mrhological features of Cannabis plant — (1) Male plant, (2) F

N o

aI plant, (3)

Variation in leaves with 3, 5, 7, and 9 leaflets, (4) Male inflorescence showing anthers.

Cannabis as a Narcotic

Cannabis has served as an intoxicant for
centuries. The principal psychoactive
compound in cannabis IS
tetrahydrocannabinol (THC). THC affects
the brain by binding with receptors in the
central nervous system called cannabinoid
receptors. In the brain, THC produces
euphoria,  relaxation, alteration  of
perception, and sometimes,
anxiety.Cannabis can be smoked or vaped,
and it can be eaten as edibles. Limitations
on the recreational use of Cannabis in
many countries has restricted from the
predominant view that Cannabis is an
addictive substance, and concerns about
short-term memory loss, and negative
psycho-social consequences for mental

health and cognitive function. Nonetheless,
patterns of legal Cannabis consumption
are disrupting long-held expectations for
its medical and recreational use.

Medicinal Uses of Cannabis

While Cannabis is associated with
impairment as a drug, it has held
significance in medicine ever since it was
first used in ancient times. Traditional
Indian and Chinese texts discuss its
utilization for pain relief, general digestive
disorders, and general well-being. Some of
these applications have been supported by
modern science: Cannabis is used for
management of chronic pain, muscle
spasms in multiple sclerosis, and nausea
caused  using  chemotherapy.  The
therapeutic compound cannabidiol (CBD)
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has gained attention for its potential to
treat epilepsy, anxiety, and insomnia.
Cannabis flowers and apprehensively
possess a unique smell, and the extracts
contain numerous flavonoids, therapeutic
materials, terpenes, and  bioactive
compounds  which are insecticidal,
fungicidal, or therapeutic or symbolic
(Pellati et al., 2018).Various plant parts-
like flowers, leaves, oils, and trichomes—
exhibit cytotoxic, antimicrobial,
antioxidant, antihypertensive, antipyretic,
and appetite-stimulation activities (Russo
and Marcu 2017). Flower extracts with
antioxidant activity are a source of health-
promoting and anti-aging benefits which
help with issues such as glaucoma, pain,
depression, cancer, liver, cardiovascular
and inflammatory disease and metabolic
syndrome (Nallathambi et al., 2017).
Cannabis also has a place in the cosmetics
industry, as plant bioactive compounds
have been introduced into cosmetics as
ingredients in formulations that enhance
creams and hair products, for example
(Schettino et al. 2021).

Phytochemistry of Cannabis

Cannabis has an extensive
phytochemistry, but fewer new discoveries
are being made in recent years. More than
500 natural compounds have been
discovered from this plant to this date. In

1980, it was noted that there were 423
known compounds, which increased to
483 compounds by 1995 (Dos Santos and
Romado 2023). Currently, there are 566
compounds, which include over 18 classes
of secondary metabolites. Of the 566
compounds, there are 125 cannabinoids,
198 non-cannabinoids, and 120 terpenes,
which account for a total of 443 bioactive
compounds that were identified. Cannabis
also has 2 alkaloids, 34 flavonoids, 42
phenols, and 3 sterols (Al Ubeed et al.,
2022).

Cultivation of Cannabis

Cannabis thrives in warm sunny locations
with good drainage. While it can tolerate
rainfall sporadically, the most success is
found in climates with long summers. It
can be grown from seed or cutting, but
gardeners seek female plants for their resin
content. In a medicinal or recreational crop
context Cannabis is often grown under
controlled  conditions to  optimize
cannabinoid extraction. Hemp, on the
other hand, is grown in large fields of tall
fibrous plants that are cut and harvested
before they flower. Cannabis and hemp
production at the commercial scale is
heavily regulated in many regions of the
world and is illegal without special
permits.

Table 01: Screening of elite cannabis clones.

Stage Process
Seed Seeds germinate in 5-10 days. After desirable vegetative growth (4-6
Germination weeks), vegetative cuttings are made from each plant and kept at 18-

hour photoperiod.

Vegetative Phase | Cuttings are kept in the vegetative light cycle. Seed-raised plants are
subjected to flowering cycle (12-hour photoperiod).

Flowering

Male plants and their related cuttings are removed from the growing
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room.
Maturity Female plants are analysed for their cannabinoid profiles
Selection of High-yielding plants are identified based on cannabinoid profiles.

Mother Plants

future use.

Representative vegetative cuttings are selected as “mother plants” for

Agricultural and Environmental
Importance of Cannabis Cultivation
Cannabis cultivation is often seen as
environmentally friendly because the plant
grows aggressively, can suppress weeds,
and can thrive without traditional-sourced
pesticides. Comparatively, Cannabis lacks
specific crop parasites which, at minimum,
influences pollination, and improved soil
fertility. Because of the interest in
Cannabis cultivation as a potential
solution for critical global environmental
issues, including desertification, climate
change, and fuel poverty, the time is ideal
for Cannabis to play a significant role as a
crop that is demand-heavy and fast-
growing. Cannabis grows quickly, is
highly proficient at sequestering and
reducing atmospheric carbon dioxide
(CO2), and thus should be considered a
valuable crop to incidentally reduce
greenhouse gas emissions and promote
sustainable agriculture.

Conclusion

Cannabis has shifted from a historical
medicine to a plant with alternative
medicine as well as agriculture and
environmental applications. It has a variety
of Dbioactive constituents that can be
important for modern healthcare at present
while also offering sustainable benefits
from environmentally conscious practices
used for both improving soil fertility and
sequestering CO,. The multidimensional
uses and sustainable benefits demonstrate
Cannabis is an excellent crop to help solve

global challenges today and in the future.

Cannabis truly puts ancient wisdom into

practice today, which has a proven track

record of surviving historical timelines.
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Ficus benghalensis (Banyan tree) offers tree therapy through
aerial prop roots act as an ancient art of healing

Ronak Yadav, Sandeep GP, Ashok Yadav, Asha Ram, Naresh Bhardwaj, A.K. Handa
& A. Arunachalam

ICAR-Central Agroforestry Research Institute, Jhansi, Uttar Pradesh-284003

Trees have long held a sacred and revered
place in Indian culture. They are found
within temples, around the temples, and in
ashrams as sacred groves throughout India.
In crucial meetings, rural settings, and
social gatherings often take place beneath
the protective shade of trees. The famous
Sanskrit verse from the Padma Purana -“dasa
kiipa sama vapi, dasa vapi samah hradah, dasa
hrada samah putrah, dasa putra samo drumah”
beautifully  highlights the  supreme
importance of trees in human life and the
environment. The $loka draws a hierarchy
of value: ten wells equal one pond, ten
ponds equal one lake, and ten lakes equal
one son. Yet, it goes further to declare that
one tree equals ten sons. This striking
comparison emphasizes that while wells,
ponds, and lakes are vital water sources for
households and communities, and sons
were traditionally valued for continuing
family lineage and supporting social
duties, a single tree surpasses them all in
worth. The reason lies in the universal
service of a tree: it provides oxygen,
shade, fruits, medicines, wood, and shelter
to birds and animals, while also enriching
soil, conserving water, and regulating
rainfall. Our ancient culture deeply
acknowledges the therapeutic properties of
trees. Every tree has its own unique
medicinal properties and benefits. Beyond
providing life-sustaining oxygen, trees also
exude something more subtle and
profound, known as “prana.” This life

force, prana, has the power to recharge us
and maintain our well-being. Tree therapy
focuses especially on the therapeutic
benefits we get from interacting with trees.
It suggests that being in the presence of the
large canopy of trees can be calming and
revitalizing. Ficus benghalensis,
commonly known as the Banyan tree with
large canopy cover, has also mesmerized
generations with its majestic aerial roots
that seem to defy gravity and time. But
what if we told you these roots are not just
botanical wonders in trees; they’re nature’s
own version of therapy called tree therapy?
Banyan Tree as Sacred Grove in
Devotional Traditions

The Ficus benghalensis holds deep
spiritual and cultural significance in Indian
traditions. Often found near temples,
ashrams, and sacred sites, the banyan tree
is revered not just as a botanical marvel
but as a living symbol of eternity, shelter,
and wisdom.

In ancient times, Rishis and Munis (sages)
would often meditate and perform penance
beneath its vast canopy. The banyan's
dense foliage provided a natural sanctuary,
shielding them from the elements while
creating a peaceful, contemplative space.
These sacred groves, known as “Dev
Vriksha Sthals™ (divine tree places), were
seen as centers of cosmic energy. The
banyan tree was believed to house divine
spirits and was often associated with Lord
Shiva, Lord Vishnu (as Vata Patra Sai),
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and the Trimurti. Its association with the
Vat Savitri Vrat, a ritual where women tie
threads around its trunk, praying for
longevity and  family  well-being,

highlights its role in folk devotion. The

Nature’s Suspension Bridges

The aerial roots of Ficus benghalensis start
as thin, thread-like structures descending
from the branches toward the ground.
Once they touch the soil, they thicken and
transform into secondary trunks, giving the
tree its iconic "forest-like" appearance.
Some ancient specimens cover areas as
large as 3 acres, supported by thousands of
such roots. A remarkable example of the
aerial root phenomenon and sprawling
growth habit of Ficus benghalensis can be
seen at the Indian Botanical Garden (IBG)
in Kolkata, also known as the Acharya
Jagadish Chandra Bose Indian Botanical
Garden. The Great Banyan Tree age
estimated to be over 250 years old which
covering more than 14,500 square meters
(approx. 3.5 acres) with over 3,000 prop
roots functioning as individual trunks. It is
often referred to as the "largest tree in the
world in terms of canopy coverage.” (e-
flora of India)

These aerial roots aren’t just for support.
Research showed that they play a critical
role in nutrient  absorption and
environmental resilience. According to

Fig: A tree therapy under F. benghalensis

banyan tree served both as a physical
retreat for spiritual practices and a
symbolic bridge between heaven and earth,
body and spirit, time and eternity.

Singh and Kushwaha (2016), these roots
enable the tree to withstand drought, soil
degradation, and temperature extremes,
establishing it as a remarkable symbol of
survival.

Aerial Roots as Air Purifiers

Recent studies suggest that large trees like
the banyan actively reduce air pollution
(lee et. al., 2020). The aerial roots, rich in
surface area and biofilm-friendly structure,
can trap particulate matter (PM 2.5, PM
10) and filter heavy metals from the
atmosphere. This makes them not just
passive spectators but active healers of
urban environments.

Therapeutic Value and Traditional
Wisdom

In Ayurveda and folk traditions, aerial
roots of the banyan are known for their
medicinal properties. Decoctions prepared
from them have been used to treat
diabetes, diarrhea, and toothaches. A study
by Singh et al. (2023) confirmed the
antioxidant and antimicrobial properties of
aerial root extracts. Locals often tie threads
around these roots, symbolizing health,
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fertility, and protection, a testimony to
their deep cultural reverence.

Tree Therapy: The Psychology of being
under a Banyan tree

Spending time under a banyan tree is no
ordinary experience. Psychologists now
validate what sages and saints knew long
ago: large trees like Ficus benghalensis
help lower cortisol levels (stress hormone),
improve attention spans, and promote
emotional stability (Pandey and Raunier,

g

The Japanese practice of Shinrin-yoku, or
"forest bathing"”, is mirrored in India’s
banyan worship; both promote healing
through stillness and tree companionship.
Standing beneath the aerial roots, you’re
not just under a tree; you’re within a living
cathedral.

Conclusion: Therapy Rooted in Nature
In a world chasing digital wellness and
synthetic air purifiers, the banyan tree with
its intricate aerial roots reminds us of a
simpler, grounded form of therapy. It’s a
living, breathing pillar of health offering
environmental, physical, and spiritual
healing.

Fig: Aerial prop roots of the banan tree: with aerial roots both young and mat

2016). Its dense canopy, rhythmic root
structures, and calming shade create an
atmosphere of natural mindfulness.

In the Indian Botanical Garden, Kolkata,
visitors from across the world come and sit
under the banyan tree's vast canopy for
shade, meditation, and mental peace. Its
presence embodies the very essence of
“tree therapy”, symbolizing longevity,
resilience, and interconnectedness qualities
deeply associated with Ficus benghalensis.

, Vi i
ure aerial roots

Next time you walk by a banyan tree or
feel stressed, pause beneath its branches
and feel the natural vibes under the tree.
Let them teach you the art of grounding,
growth, and grace. After deep and mindful
breathing under a banyan tree, you will
find yourself revitalized and brimming
with newfound energy.
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Role of roadside plantationson in environment conservation
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Abstract

Roadside tree planting refers to the
practice of planting trees along roadsides
and highways. It serves multiple purposes,
including enhancing the aesthetic appeal of
the landscape, providing shade, reducing
erosion, improving air quality, and
creating wildlife habitats.

These trees can also act as windbreaks,
reducing the impact of strong winds on
vehicles and nearby properties. Moreover,
they contribute to mitigating the urban
heat island effect by providing cooling
shade and reducing surface temperatures.
Additionally, roadside tree planting can
help in carbon sequestration, as trees
absorb carbon dioxide from theatmosphere

during photosynthesis.  Overall, it's a
sustainable  practice with  numerous
environmental, social, and economic
benefits.

Introduction

Roadside trees are often appreciated for
their aesthetic value, but their role extends
far beyond mere decoration. From ancient
empires that planted trees for travelers'
comfort to modern initiatives for
sustainable infrastructure, these green
corridors have consistently served as vital
environmental assets. In an age of rapid
urbanization and environmental
degradation, the strategic planting of trees
along our roadways is a critical and cost-
effective strategy for combating pollution,
managing stormwater, mitigating the urban
heat island effect, and fostering

biodiversity. This article explores the
essential, multifaceted role of roadside tree
planting in environmental conservation.
Ecological Benefits

Air Quality Improvement: Filtering Our
Air Vehicle emissions from dense road
traffic are a major source of air pollution,
releasing harmful gases and particulate
matter into the atmosphere. Roadside trees
are a powerful natural solution to this
problem.

Particulate Matter Filtration

Tree leaves and branches have rough
surfaces that effectively capture and trap
dust, soot, and other fine particulate
matter. When it rains, these pollutants are
washed to the ground and absorbed into
the soil.

Gaseous Pollutant Absorption

Through the process of photosynthesis,
trees absorb significant amounts of carbon
dioxide, along with other noxious gases
like nitrogen dioxide and sulfur dioxide,
helping to purify the air we breathe.
Carbon Sequestration

By sequestering carbon dioxide, trees play
a crucial role in mitigating climate change.
Mature, healthy trees can absorb a
substantial amount of carbon over their
lifespan.

Urban Heat Island Mitigation: Cooling
Our Cities

Urban areas are often several degrees
warmer than their rural surroundings due
to the urban heat island (UHI) effect,
where buildings and pavement absorb and
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radiate heat. Roadside trees offer a natural,
efficient way to counter this effect.

Shade Provision

Tree canopies provide shade over roads
and sidewalks, preventing hard surfaces
from absorbing and radiating heat. This
directly  lowers surface and air
temperatures.

Evapotranspiration

Trees release water vapor into the air
through transpiration, a natural cooling
process. This biological air conditioning
can make tree-lined streets feel
significantly cooler and fresher.
Stormwater Management: Controlling
Runoff and Erosion

Impermeable road surfaces accelerate
stormwater runoff, which can lead to
localized flooding and water pollution.
Roadside vegetation is key to managing
this runoff and protecting water quality.
Rainfall Interception

Tree canopies intercept rainfall, slowing
the flow of water and allowing some of it
to evaporate before it reaches the ground.
Soil Stabilization and Infiltration
Extensive root systems stabilize soil,
preventing erosion of roadside
embankments. They also increase the soil's
permeability, promoting water infiltration
and replenishing groundwater reserves.
Water Filtration

As rainwater seeps into the ground, the
soil and root systems act as a natural filter,

Common Roadside Trees in India

removing pollutants before they can enter
waterways.

Biodiversity and Habitat Creation:
Fostering Life in Urban Spaces

Urban development often fragments
natural ecosystems, isolating wildlife
populations. Roadside trees create vital
green corridors that connect these
fragmented habitats, supporting
biodiversity.

Wildlife Habitats

Trees provide food, shelter, and nesting
sites for a variety of species, including
birds, insects, and small mammals.
Pollinator Support

Flowering trees attract bees and other
pollinators, which are essential for both
local ecosystem health and adjacent
agricultural productivity.
Best practices for
Planting

Species Selection
Choose tree species that are well-suited to
the local climate, soil, and environmental
conditions.

Proper Planting Techniques

Plant trees at the correct depth, provide
adequate water, and mulch to retain
moisture.

Regular Maintenance

Water, prune, and fertilize trees regularly
to ensuretheir health and longevity.

Roadside Tree

Common | Botanical Height Flowering | Uses Regions Found
Name Name (m) Season
Neem Azadirachta | 15-20 March— Medicine, Pan India
indica April Shade,
Pollution
Peepal Ficus 20-30 March— Shade, Pan India
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religiosa May Religious, Air
Filter
Banyan Ficus 20-25 Dec-Jan Shade, Pan India
benghalensis Ecosystem
Support
Gulmohar | Delonix 10-12 May—June | Ornamental, Tropical &
regia Shade Subtropical Region
Indian Cassia 10-15 April-June | Ornamental, Tropical &
Laburnum | fistula Medicinal Subtropical Region
Arjun Terminalia | 20-25 March— Medicine, North & Central
arjuna April Shade, Timber | India
Mango Mangifera 10-15 March— Fruit, Shade Pan India
indica May

Region-wise Roadside Tree Distribution

Region Popular Trees Climate Type
North India Neem, Peepal, Arjun Subtropical, Dry
South India Mango, Gulmohar, Mahogany Tropical, Humid
Central India Teak, Sal, Shisham Tropical, Monsoon
Eastern India Banyan, Indian Laburnum, Mango | Humid, Subtropical
Western India Neem, Gulmohar, Peepal Semi-arid, Tropical

Chart 1: Stacked bar chart placeholder showing proportion of tree types by region.

Natural Resource Management through
road-side tree plantation
Road side tree plantation is one of the

S A N
conserve moisture. Since 2016-17,
has been taken up as a priority activity
across the country including in Kerala.
One of the best examples is plantation
4 R works undertaken is in Karalam Gram
key ~ works implemented  under Panchayat of Thrissur District in the

MGNREGS to manage natural financial year 2016-17.
resources — prevent soil erosion and Implementation
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In Karalam Gram Panchayat four road-side
plantation works were carried out on a
stretch of 7.38 km and 1459 saplings were
planted. To protect the saplings from heat

and grazing animals, these saplings were
enclosed in unique eco-friendly covers
made with coconut palm leaves. These
covers not only utilized the plentiful,
locally available coconut palm leaves, they
were also cheaper and had a proven
potential of surviving a year without any
damage. The responsibility of watering
and conserving the saplings was entrusted
to five families that resided nearby.

Impact

These assorted fruit-bearing local saplings,
will grow into big trees and offer shade
during summers, help in maintaining
oxygen balance and also contribute to soil
conservation and create a green belt along
the road. The families taking care of these
saplings will earn additional income from
the sale of the produce of these trees.
NHAI Organises Plantation Drive along
Delhi-Dehradun Corridor

In order to promote environment
sustainability with infrastructure
advancement, a tree plantation drive was
organised today, along the Delhi-

Dehradun Economic Corridor at Katha
Toll Plaza in Baghpat District, Uttar
Pradesh. Commemorating ‘Ek Ped Maa
Ke Naam 2.0 campaign, the initiative
aims to plant around 40,000 trees along the
Delhi-Dehradun ~ Corridor. ~ Shri V.
Umashankar, Secretary, Ministry of Road
Transport and Highways planted the first
sapling of the plantation drive.
Commemorating ‘Ek ped Maa Ke Naam
2.0’ initiative, NHAI has planted over
512,000 trees along the National
Highways across the country. The vision is
to saturate plantations along the National
Highways collectively by involving
various stakeholders to create a green and
sustainable National Highway network.
Roadside Trees in Amarkantak

Fig. 1. Roadside trees aloné.Amarkantak—
Pendra route with Sal and Teak
dominance.
Challenges in
Management
Large, fast-growing trees are generally
avoided along Indian highways and in
central medians for safety, maintenance,
and operational reasons. Key factors:
Safety and visibility

e Line-of-sight: Tall trees close to

travel lanes  block  drivers’

Roadside Tree
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sightlines at curves, junctions and
entry/exit points, increasing crash
risk.

Collision hazard: Mature trees near
carriageways become fixed-object
collision hazards; impacts with
trunks cause severe injuries and
fatalities.

Glare and signaling: Dense
canopies can obscure road signs,
traffic signals and streetlights, and

create patchy light/shade that
impairs driver perception.
Road function and maintenance
« Root damage: Aggressive root

systems uplift pavements, damage
drainage, sidewalks and
underground utilities (cables, sewer
lines), raising repair costs and
causing potholes.

Fallen debris: Leaves, branches and
fruit increase roadside litter, clog
drains, and raise risk of skidding or
fires; storm-damaged trees can
block traffic.

Access for maintenance: Trees that
grow tall require frequent pruning,
felling and specialized equipment;
medians and narrow road corridors
complicate safe maintenance.

Traffic engineering and emergency
operations

Sightline  standards:  Highway
engineering codes prescribe clear
zones and lateral offsets from the
pavement to allow errant vehicles
to recover without striking objects.
Emergency access: Central
reservations and shoulders must
remain passable for breakdowns
and emergency vehicles; large trees
reduce usable space.

Environmental

Lighting and surveillance: Tall
trees interfere with uniform street
lighting and CCTV coverage used
for incident  detection and
enforcement.

and planning

constraints

Space limitations: Many Indian
highways were built or widened
without adequate verge/median
width to accommodate mature tree
canopies.

Pollution  tolerance:  Roadside
environments (exhaust, dust, salt)
restrict species choices; many large
trees decline or die, creating
hazards.

Species selection: Native or fast-
growing exotic trees may have
invasive roots or weak wood prone
to breakage—unsuitable for high-
risk corridors.

Operational solutions typically used

Use of shrubs, ornamental grasses

and low-growing trees: These
provide green cover without
obstructing visibility or posing

major collision risk.

Planting setbacks and protective
barriers: Where large trees are
desirable (urban boulevards, rural
stretches), they are set well back
from the carriageway or protected
by crash barriers and appropriately
spaced.

Species and root-control selection:
When trees are allowed, species
with non-invasive roots, strong
wood, columnar forms and
manageable height are chosen; root
barriers and periodic pruning are
applied.
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o Median design adjustments: Wider
medians and landscaped buffer

zones permit safe tree planting on
selected stretches.

Challenge Description

Urbanization Road expansion often cuts trees

Pollution Vehicle emissions affect tree health

Maintenance Lack of watering, pruning, and pest management
Invasive Species Non-native species dominate and reduce biodiversity

Key messages

Roads are at the heart of inclusive
development — roads improve access to
services and economic opportunities, road
development offer direct labour and skill
development opportunities and can be an
injection into the local economy; roads
stimulate local business and roads change
the physical environment in as the topic of
this guideline in a beneficial way to
optimize all these opportunities requires
the engagement of communities within the
reach of the road, their representatives and

other directly concerned parties.The
engagement is meaningful but will differ
in the different steps of road development:
in conceptualization and planning; in
design; during construction; in
maintenance and aftercareCommunities
can be a major force in the implementation
of roads and green roads programs at scale
— in the construction of rural roads, in the
systematic maintenance and in undertaking
additional adaptive green roads for water
measures.

Strategy Action Plan

Plant Native Species Select trees adapted to local climate

Regular Maintenance Pruning, watering, pest control

Community Participation Awareness campaigns, tree adoption programs

Policy Support Urban forestry schemes, incentives for planting
along highways and cities

Conclusion

The Call to Action for Sustainable Green Initiatives such as India's Green Highways

Infrastructure Policy exemplify a commitment to

The environmental benefits of roadside
tree planting are undeniable and essential
for creating healthier, more resilient
communities. To realize these benefits,
strategic ~ planning and  sustained
investment are critical. This includes
selecting native and drought-tolerant
species suited to local conditions,
implementing proper maintenance
strategies, and engaging communities in
planting and  stewardship  efforts.

integrating green infrastructure with road
development. By continuing to invest in
our roadside trees, we can ensure that our
roadways serve not only as transportation
routes but also as powerful agents of
environmental conservation, building a
greener and more sustainable future for
generations to come.

Recommendations

To promote a greener and more
sustainable environment, increased efforts
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toward roadside tree planting should be
prioritized by governments, organizations,
and individuals alike. Public awareness
campaigns must be initiated to educate
communities about the ecological,
aesthetic, and climatic benefits of planting
and maintaining trees along roadsides. In
addition, the development and
implementation of clear policies and
guidelines for roadside tree planting and
long-term maintenance are essential to
ensure their success and sustainability. By
working collectively, society can harness
the power of roadside tree planting to
create a more  sustainable and
environmentally conscious world.
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SR Fir gdt: siy-ardr va -1y a= Saars swania arfior
AT TEAT Y& (hL0T T T ATEqH

Alok Singh Bargah, Damini Sharma, Yamini Baghel, Rajesh Kumar and
Roshani Pradhan

Forestry, College of Forestry and Research Station,
Mahatma Gandhi University of Horticulture and Forestry,
Durg - 491 111, Chhattisgarh, India

FAEE IR H WO FU # FEara
FIAd EC ZH et v auieft oyt A
AT AT o T TELT gl THT UFh ah
STgi Tl i T TNHAT FT FT AT
ATHRTT T THAT ST qGT AN G4F HEA
At &1 92 e e ath =9
afeyed | AT A GgITh ST HaH hr
gt ATt F o sreaeq v T "qrtea
2 Ty g1 SRfAem % Jor v gt 7w
F W AT & o0 IFqG FO qEhAlen
e Y 1< 8, ST 9=TaTe 9@ § 9grE
gl = FT TEHATRT 0 ST heTT 35
TUTETT AT o HI TTH HT =T JATH
FHT Tt 3| PRI U garfeaa areT €,
ST SATIETREF T T 9T o forT ST ST
gl TH AT A GG Paaw ff Fw
ST gl T2 TET & (A & ®T § S0
STaT gl e 1 qer Icre TE
af<rl, a 3% Bl § FEad arar a gl
THH TATEST ATH o IFE 0T & 37T THahT
STANT Tt IT=T § AT 77 Srar 2
1 ey F foro f’ofaaw & 799 o
ST FATTITTIH TF17T g THR TqH
H FIUET 9 600 = & A g, ST
SATETdYT |9, "gl, me sfiw =fenr
STTRTERT STE F9TT ETT 9<T 7 STt g1 149 =

AT GId o el T § AT 5 2

=\ 9o &7 IATET grar g1 99 |1

T 2 THE 92 a6 Srar g, s
Frht fareeft 7ar == gt &l

EEEIR

SR &t o w1 GfEg seEy
gfRafa=t § IFAT AT TqhaT g, AT T8
FH SAGdT ATAT godhl SAaTg H =]
TEo| FAT g1 TE 1000 & 2000 HiET TF
ST-3TT FHATS I SITAT ST Tehal T g1 =9
wEA HT 100 § 150 &Y. AT awi &
ATFYTFRAT BIAT g1 TH ATAT & AfeF: Tut
T FAH TINTT T AT AT g ST FEA b
AITATT T TATIAT HLdT 2

qaT

Rrfaaw &t w8 ariF, aqs, Me Ta
5 T | =gl V9T FLdl gl @Rt ua
AT T T Gl & o0 a2l
Sifa® ad 995 gar Il @di & oy
=gt & o s gar & Feomw wigE €, ar
Tg Tgd A= TG FAl gl TEhl @t
o gar &1 -t 719 5.5 § 7.5 gHT
FiigTl

EEITRIS

TaF/fgFTT, oSt A/ e
st /Fase, fm-ga A &t
TE e |

ey T

orer 99T % forw O 'd # 45 7 60 faAt
TOHT T2 9T 1 50 HAT. x 50 FAT,
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T T 9T AT Fd gl TSI dqrel Hl
AT FA F Tgol FhaiATers (i am
FIEAEE AT TTEAT TH-45) & 0.3 qiaera
T | 30 A T ITATA &7
gTe F I4<h

Sfew & Tefie® w9da gl Saru
T % ITATEA 6l 318 § GTE U I39!
#1 3T AT § e FAT S Zar 2l
Tq I T 997 50 fFed/gFer fraw q
FHTEwFIrE 7oraT 300 faee MEw & 72T
TS @& T a1 AU 9T 107 & 15
3T are TETEEE STt T ITANT gaT
LTI o AT T HLAT AT TN ATIE ST,
HICHIT JAT qreTer 150:60:40 fwam. =t
gy 8FT it T ¥ TIRT FAT AR
THIERITH TAT TIeTer T q9qul 777 ffae
SATE % q9T THEATT AT ATl w1 T
1% 30 fRam. wfa &% &t ¥ 7 15-20
AT & siare o2 =T

=g

GYer ST FHT 9T 1 SHad @ & forw
=T Far afq sraemw 81 HEE w7
FAA T IIHT T AT T F THT AT
qH 97 9T w2 g1 9T R W
A A1 5 T 6 F=TSAT AT raeTHhar grav
gl smEeTdar ¥ Afgw F=E ¥ waa §
STETAT TRT T SAT9HRT 98 AT &, Toreeh
FAFET U AT T 8 Y URrEne
TATIAT Bt 2l

RGN EREL]

R 7 i O A i T = T
FIIAATE H07 T U Tgcaqor HET 2l
AT PEIH § @eqadrT #7 39d &,
e s=ema | drer 9T % are AerE-
T[ETS % HTHI & qh GLAAATIN T T
ST T 2
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Fre T T
IHST AT
Tg TN FSIAH  AFE T 996
FhE o HRAT H gIaT gl
SEEIES

TH I & SH Bl @0 GEre € g
f=E % T ATRUl dFde  FuEl
e F7 Ja/fgE® A7 AR 9T
A9 F qET qrEr Fw oavEe, i oar
T & =1 & ITATT T AT AT
SEUEE R

o0 &7 H WEIRIT S e,
TR Ty F s req A SSrraat
g TRT IqH HTAT B

SRR

TRT T 92419 g9 9 0.25 Tiaerd (25 a9
TAT 10 e #i aredl # O =g
TH-45 FAAT FHUT  SAFFARLIEE F
IEEEIEEaTIE N

HEEEIRET]

TS 7 e 20 FRIT/2%eT g a1
¥ | AT a9 F 9F g&T § T30
T ST AUl @ r wEd o
FAOATILORT 800 AT /AT T ax &
gy FH/ 1 sEen ® WEww w3
ELE

FHeaT hie Td [aAT/8T5E IS &l

EETRN

Tq | Fg TE & TR T T A swaT
FLI g1 T Ul T qRET FOFE AT G,
Srerer dteT - 9@ STar 8

SEEILES

T H @ H e W § e oAt
fgs®a F3a1 =TRU o+ are =T
FAT FT AT AU HHIE AT Feal
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Fresttaa Tt & forw 20 FRam. uiega/
THCL T T H ITANT TRAT ST Tl T 2
SICEAEEEL

T ISl T FHA HI A 6 o0 419 Fi
gAT, FAU Dl GG, FAAT THHlE TATS
T TN FA | JES(Ad 60 T4
FaT ST TwaT g1 W & et v
& A EEtasaa T & e §
TATAT 2T 2l

afrt Y Fers

AATT =gl dEvE Y W W
ScfAs &t afx=t &t ageft Fere a0 %
3-4 HTE 9TE FT T & AN Hels I9F
ot AR g uw i S =R gttt
st Tt a1 wfgw fiehi a8f g
Sl

e gt &1 47 g g 7 o gEedd
godT TET 9 3T g a9 Tre "EAd U<
AT STET Gorg AT AR et Ay
gg w1 T Tg qeiar g & 39 §wT
it § 'Remerer fit g Sfaene i
TAAT H STfaT 2|
SATIETA T 9 g as
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IcqTad
it o o= oo it 9T F%  rdi U7

A9 T & TE-SqaTy, FHEAA § FATs,
TREgT & qlleh, TSTd, 9rdl @ e,
dqEET F qhadl i T@ TF AT
q9aad & 1000-1800 HieX FHATE g 9
A9 0.12-0.20 Wiaerd ok 9o w1a fahar s
AT g1 T g afrat &t /T 250 |
300 fee, 1 0.1 T ITaerd # e 9% 25
T 30 FRar/gweT | wiaay wra BT ST
T 2

EEETRLERILEE (-

SRfA=w & w9 9« qErteaa grar g1 v
dT H FEFL AHLE FAA F dTE
THATH & Ja9 § @ avg T AT
Frigwl 20 Rt arowe uw Sfasier 50-
80 wfdrera qem frgrener 20 & 50 widera
GERAGIEA

M-

=7 T &FeT 80,000 ¥, AT I gHeT
2 50,000 ¥ UF [F ATH Td gaeL-
1,70,000 =9
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THIEISH | TS 7 AT
qT wehTer Fsaerat, st Bradt siv se, . wemafa
HETAT et =TT Uer artaeht fersafe=me, o (Bxies)

ThighsH

TS, TRUATIISAASAg ST TTHidH
TR0 % HIAT T T HIERiah
TFIET o AT G A TITTOd el T TATH
FLAT B THHT eI & TAE0 & I
ST&EHAT  FAT™T, TIHT gt &
st Rafa &1 wstga w7 3T I+
AT T qAd ITANT FEATHT FAT g
TH THTL T T 39 TIAT I hiexd gIdl
g S Afgd dfas AT "@ieRtas
fererarett % forg S ST g, S R S
fafrear & weuE a9, Sg9a uda e,
AT TF=g TATAT| THRICLSH o6 ATAH §
ITAT FIA aTA TheH T Hae AALST A0
AT FL B, Aok o 3T T HI
TR fRafal 3T T&Ria &1 ff e 7
HLTTT FT THA 2|

THRIGSH  HT HHAAT KT ST
oTiefRafadt & gfa e & e
AT & A1 gl AT § grary gl
THH ATAT FAdTdl Theh T Gfd-
RETsii oiT 93aerell 7 qeH wd @,
e s et & fore o oy
AT T AT F9AT g1 THh Fqd SAaTA]
Tfafatest # S #T "R, weft
AT, T ATHETAH TIAT TL ST ST
Tfafateat snfeer gt 8, ST T %A
TATHl F ARG FAT g, qfod T
ANT &7 Y Sh GETeAl AT HEAT AT
TZHTH FAAT gl 0 THIY, THESH o
FAA TATALIT HLEAT KT HILAH &, Ao T8

ATHTIST AT AT (T T U Agea ot
T AT T9dT ST BT 2

HIXT H THIERSH

AT IACSH TR WAl Ud
ferrarefier &7 3, ST 7 At wdeht F forg
AR FT H(T &, Trodh ST THIAT 6
fora srstifarsr 1 ara off & @ 21 =
o1 &t Srfg St faferear, g0 Tfas
aged, T 99g gimias @aEd o
T F A gded & forw smaef
AT g1 Furerr i aeffeft sifet & s
afer Y =T F gAY STl d%, 9T
EIEEBEREE L CIEREER D T ]
IAEOT & oMU, IAr@e & A&T &l
graEhay {94, St UNESCO 8Tt
AAT I &, 9 9Hehl Y T
et F fm uF dqew s #
ARAqIIE® TAE ha7 gl Fgi &&=
arfxfRafaft gorelt v "=fer wa gv,
el AT I S WTHfaE Hiwd #T
ST HLT T AT &F T 2

THT YT, TTRH T T Gaad, S (o
gET TIA g, 7 AIHETIT e & 0
AT T aaartadl & e TS
a1 AT 81 39 YATET F T hael aFrar
T AT AT FEraT A7 g, qied eI
AT % fore agfa F Fu aey oft = €
ATLT o THRICLSH & AT | et S
AT gaaaefierar & sraeTwar grav gl
TER AT S oAl g
iRt g¥eror & forw SrEsdT 98
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FT HA AEAF gl THIESH T Hhad

st fashmer T ATeAw 8, afes a8 gHT
LT 3T TATAL & T gATT ey
&1 oft qf Fwar &1 == fRem & fFo o

IR EECEEFEIENEAIGET

faferer 2o § ThgRew & Sargr

AT WX TEeew F At of |
T HIA Y grEraE Twe ¥
TRIET FF & (0 TF agcaqor qre+ &
®T § {IAAT 9T HT gl IS & form,
FHIESTLHRT U TG I ¢, Tl TLhTT
AT FHET 7 e ariRafa i 93eq
F FEET RAT Bl TH RO A AT
STRTCHL T FeaSiial ST Satafaegar v
Tt FId g0 THENSH SENT AT
Tftaa T 81 39 woeasy, TEr §
TSR % 90 FAq9T 98T g &, ST 7 FHhadT
qAF T ATd g, qfow  TFTELT
ST TEHAT € TETd 3

THT T, TMA0T STIRTHT o FIE ST IATH

Gl algﬁw 7 T SATearsT THEET &
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TATET & 9 U e e &9 & &9
H fosrf@rd g1 "dT 8, S 9"iEwor & qid
Teraaefierar oY afi® a9y &7 UF a1

AT =T TIATH AT

A9 iEe (I g Aema areh, same)

T FeAToreRTEr FTAERAT HT e =37 2
Tgl, Afearel &N a=F  Sfig §eeqo
RS T § AT ofd 8 ST q9¥ehl Al
Hiepids AqHT ITed FA § AT FLd
2l TH UORAT | T kA I GO
ShaT et &7 STaToreRT Heror grar &,
qfow IThT ATATSE-ATH oafa & ofF
HUTY BaT 2|l

TH ST TTh, TSI AT ThIeod Hied
ot Ioor@wIT gl TG T ALHT 7 AT
TETYAT % HLAT AT qEhdh g8 &
gfe awe T w9 F SEeT 9
THIESH T T qrafiar & &1 Afe
T SIS, TS AT 8T |
a3, TR A AUAT HER(A ST
TSN o HIETH | it AT qagaeia
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AAAT TIE FAT gl TH g F ArAH
IO TIY KT ¢ % FH TEefsH
TATAT & & SATSTTT T 6 qrT-a7T
qATALIT AT HER(T o GLEAT | AT AT
T TohaT 8l

T I GHETT I SHIERSH HT THE

o TARCHSH, TV TN & TorT geq
AR f9T =9 & Agcaqul ToTa ST
gl TE FAA ATHF ATH FT AT Tol &,
gfch  FATSEH-AEpas  aqia &
qri Rt e F foro o v =
HH Y& AT gl

o THH HILAH, TAHIT SEATA, T,
T giegias 0 ey @9 9w weidha
gt 8, e 7 A Il 9gA & 9
fHeraT g afed 37 Strad wae #§ off qame
q9F grav gl

o TAIZSH FT UF H@ 7979 72 € % 78
I SAeTaeqTsl I He<h aA91av gl
STa qFew AT gledl, Teael AT 7T
HATAT FT ATH 3BT &, AT T TS 6
T A= o i &

o THH THIM & HEEAl & Afa= weae
e & ff 7eg A=t 8, s &
ATt wforeror, qrivfRefaedt afea =
Teed, T T HHTEAT AT T
EXRINI

ST AT & 7T AFTAL

o THICHSH § AT & AT AT Al IAAT

H g AT g, oY T 97T B A8
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aTaefer &= O U ST & Taa<
ITH FT TGT gl THICSH T T aeq
TATEOT T AT AT AT THT & A1
T FHEMET  H0 ATHTh-3TTees
T &1 9grar a7 81 =9 GhEhaAr §, 7
A TATH T TEAT TEAT T ATRIIT
FFEL T 1A 8, Tiod Tg Taa=T IATHAT
F forw ot U TTcTE T FTH FaT 2
AT F FaEL AT 919 FL, qT THIE T
H FT & H AR w1 god gl g,
S Anted, gea "= e, TfREed
AT, ST ATHETAT HaT0 AT 5l
TATAIT TN, ST &7 0 GEhid, SHa-
S, ST a9 % I § FIEaElr @d
g, T gl % forT e F ® H w19 T
Thd 2|

=dl q¥g, SrEader Aarer 1 A of
AT AT % 1T qT TS o AT
N GEAAT gl T TR HoeT A
FaTaeaT § Rowar odr g e =
oo &Y strsfifereT & e grar 2|
AT ART A I ZTAT & IS TG
TIOT FT T6hd 8, S° [ gearered,
TATHIT GT2T ICATGT T (AT, AT Ted-
e Ul TATHE HETgAl &
AqLAT AT TYLATAT & qAHATHI H
AETE, T IAHATY T Fad AT are
JaTH FIAT @ dqfod TAELOT & Ui
STTERAT Y FETdT 8l

" © Published by ICFRE-Tropical Forest Research Institute, Jabalpur, MP, India

32



Van Sangyan (ISSN 2395 - 468X)

Vol. 12, No. 12,

Issue: December 2025

e ¢ a9 ST

ST TgATT ST AT aed &l 979
& T H TEA AT SI1aT B

TATALO ATAT AT FE A, THIENSH &

Thichen, BE TaiEr | F 919
TEe  Haaadiaar & gEdmr '
fowfea G @ g, Gty =10 w
ATETF o &= G| § Agaqo
JfHET [A9mar g1 SHET TR THE AT
AiF 7, ST ST Gl & foruAw
FFET ITT FAT gl THRICHSH & ATEAH §
TTH T FHET & Hiae [Hafa gt g,
Rrer st et i foe, i a7 e
FTAT § qAfAatord BFar s awar 81 59+
TRUTHERT, T USHRIT & A0 a9
IO FAT B, @EHT 39 &A1 § Al
QIO IR AT ATeded FHSL ZT AT
2

AR AT AT THRERSH F Agea ol
Teoell H § UF gl S T ANT I
TATALIT, HERI A LTA-RATSIE 0l Fferd
FLA H qRT & | GI9 gId 8, a7 TG I
qfe® ATH-AFTT &H FE1al gl T8
AT, THIEHSH T HTAl ST
TRl I qATH IATAT g, ST gae §
AR T qTEAT i qIETET S&dt 2l
Tg T ATHATT T AL 1T FLaT g, (oraH

29T UTHAE FETIAT HOHLEAT ST
AL FTAT gl THIaF TIAT TT A ATl
Tehl H Hear & FEta e, Tg
T gt dF it AT FaT g,
S AfEgar &1 w9 w@ar g ose
grixfRafadt o= it Ruar #1 910 T@ar
gl TH YT, THRICSH TATILT 6 HIE0T
FT Hged Ul &9 & Hod F2dT g

e T

THIESH, UF ATTH FIORT F, T had
TTHfds® Higd T FAiEHidE &gl &
Teero &t fRom § Uy g, 9w ag
T HHEl 6 ortdw e ® Ooff
gl iHeT =aTar 81 =9 & § [aer
F TROTHEAET 90 TS % AFaL 3T
d gl I T¥ed TIAl 9T AT B, ar
I EE, S, ST foeqsr &
Frfre «ry oo 2

THR TR Y@ A TS ©
gl e A E T R T A ST

THdTE,
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THICHSH & ATeqd | Sca gid arel
AT Tafafedt 7 UF a0 T8 39
TSTEdl T [Aaer 8 ST TR &l TTH
Tt qRATSATSN § AEE Ll gl Thehl
ST U U 9o ST 2 % wreaw & O
TSI T ITANT 7 Had Thed Aqaa]
H g4 99 § AT §, dfedw e 97T,
TATES HATY T T FAITEr qarst w7
e T S5 ZraT 81 =9 T, Thigsd
T had ATTIF ATAT T TF q@AT Te A
FLAT B, qfodh TZ THTS T TATAL0T T
aors F oo oft gufifa war 21 75 =+f
e forershe U "fora fashTe i 3T JgTd
g, e siaa: awemEt & Rafa #§ qaw
2T 2l

qTATISIF ATH

TAIZHSH, TH UHT A= T g g S A
FAT THIT & HLEAT H] TETET Il § Iod
I AT A qq(g | AT FhcH®
T ATt g1 =7 IERAT & a8, ST
AN o AT TATAT § T hael StITaaT
HATIATY I&dl g, Tiod I FIaTiers i¥
qepias Saq ® AT #gfg omar gl
HTATISTR AT & AN, IHICLSH AT
FHIMET & ToAT H  FIAH a9
A W FATAT g1 ATE S qgAN o
FTAdaTAt gy, S| B wforeror
FTAFHH AT AT eF HIAATATY, SARAT &l
e Ad Ve wdr g Sea s
St § MEae g aar gl

T ATdie<h, THIESH FRT S
AT ATHAT T T AT 98 I8 § 14
Tg TTHIdH HETel & ITd STETEFHAT i
JETAT <Al gl S T AN 99eHhi 6
qTT FATE Fd &, d7 9 T qAauii
THATet 7 97T A § AT e d '
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TTEAT 3 TLIhT [ AT o o7 Ifea gra
Sl T TRAT § 7 Fad ST gHE &
UFsledl &I dgEr Hear g, aos
LIRSS e I 2 B = T e e
TEAA T T THTET STAT STaT gl T T,
THIEHSH FT AHAMSE ATH Had Th
A AT & F A5l dfed AIepias
ST Tt e § o agemand g,
e av et |q9Ter &1 UE % feer et
2l

EEIEIUIREIE]

THICHSH & q&F 29T TATEL i qLET
AT FTEAM KT FEMET AT g, ST 7 FHadT
AT TRt a5 % forg epdqor g,
o THI AT HedTo7 § AT TR HLam
gl TH g & Tded, TN WAt %
ST (e SATEAT & FT TG F ATEAHT |,
TG FT FH A ST SF fEfagar #ir
T X § T I gl S qded &
(B G R L S KR | LR R B I
qT TEani il HATTST S AT 6 qTT-AT
gl & fHaret it sfaadet § € qamr
BT el

THICHSH & ATEAT F T HTAHAT F
ot wgrar s gt g, e =y &
FeTS, T TV AT G w7 Free S
qAETSA FT qHTEE AT ST oA ST
THewi F UTH AT F ST GHIEAT 5
TaahTe & @TS SITAT &, A7 T899 39 IThidH
TETLAT HT G FhIT ST Toha T &, o 9%
T HAA TFH THIE F ARdd qfodh AT
ff T 2ar 81 Sareew & o, aiee
TIAT T ATHIAF SATHN | I ATAT T
T ITANT 39 &A1 At AT FA § AT
ST &, STef St fafaerr 1 syt e
TET AT &1 THb AT T<h, TATALI Trear
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AT FTHETE AT &l ScATed Hed]
g, ST 9rffes ey s qatawsi
TTEA & {70 F9h aTdT g
AT S qHTE T

THICSH, ST ToF IThids 3T diehids
faoaa F "@egor F U uw geeadie
g g, o e ®§ & At &
AMHAT FAT gl 999 98, TAEeenyg
FAMTAT Ied@d ™ gl T¥ed & fou
AT qAATET A F fFwE e
TR R 9T THRIH®: THTE 9 Tahd]
gl SH-SE WAl HT HedST Fgdl g,
TTHfa® SHTT 9¢ a9 9@al &, ey
S fafaear oftor gr @wdr 81 st
FAMAAL, THEST & FFE I H
HEIT BT Tl g T TAHT THETAT Al
AreeRTTors fa<ii AT ITH Al gl 9%d &2l
TERE Y T-AEE §edl & &
AT § HATIAT HT TATAATAT ITANT
T g, e T % srE|e I 98 g%
2l

wataii gatfaat

THICHSH, ST ITHds  SEreEr - $i
Saafagar & HIAT A TR Agdqol
ATEAH &, T TATALIT AT T ATHAT
FLAT gl qaH Tgedl FAr qH ITIRT
afvadd § [E1 5| ST THeH| #f agdi el
% FAAd TTHAS AT § FEATET g w
fAwir T Smar g, a1 TEE e
aTrRfaeT G 9% TR TATT T2
gl TEL HEdqul FqAMT WEU g, S
THICSH & T & UH Afaaadiy
THATE STAAT gl T 7 86 T SAaryg
TATIAT gIdl 8, dfedh oo ST STHIT T
ToEAT ST Al gl S SEredlr w
FATg®:  ITIART TE  YGUW,  EAHT
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Introduction

Although deforestation and climate change
do not seem to be directly related, they are
deeply related to the environment. Climate
change is a major problem for scientists in
today’s world. Scientists often predict
when the Earth may flood, when the sea
level and the mean temperature of sea may
rise, when the Earth’s islands would sink
or when there would be a drought in some
parts of the Earth, when there would be a
cyclone in the oceans or when mankind
may become uninhabitable due to increase
of temperature of the Earth. At the root of
all these is climate change. Nowadays we
often notice various whimsy of climate
throughout the world such as increase the
length of summer, late arrival of monsoon,
insufficient rainfall during the monsoon,
rainfall at the end of the autumn,
decreasing the length of winter, spring
does not come etc. Nature behaves in such
a whimsical way because of climate
change. But we do not keep track of why
climate change is happening. One of the
main reasons for this is deforestation.
Massive deforestation and cutting trees in
large scale to clear the jungle areas are
accelerating climate change. It is true that
the Earth’s climate is ever-changing and
that climate has been going on since the
birth of the Earth. Since the origin of this
planet, sometimes only rain had fallen
during year after year on the earth;
sometimes the ice age had engulfed the

Earth for thousands of years. Thus the
Earth’s climate has changed spontaneously
over time, long before the origin of human.
Even with climate change, different
organisms have come to the Earth at
different times. Some of them have
survived, while others lost from the Earth
because they had not tolerated climate
change. Although climate change is a
spontaneous event, excessive deforestation
has had an impact on this phenomenon. It
has accelerated the process of climate
change manifold. The consequences of
climate change are so severe today that it
will be difficult to survive in the near
future for all living things on the Earth
including human. It is almost impossible to
find a solution to this problem without
proper planting of excess amount of trees.
Causes of deforestation

We all are more or less familiar with the
incident of deforestation. When we think
about deforestation, we think of a large
tree being cut down with an axe.
Deforestation occurs in two ways. One is
due to natural causes and the other must be
caused by human. Natural causes are
associated with human actions in a cyclic
manner in many ways. One of the major
natural causes is cyclones. The process of
global warming is accelerating as a result
of continuous deforestation. Nature’s
temperature is rising due to massive
deforestation. As a result the temperature
of oceans is also rising and the warm water
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of sea surface is creating super cyclones
very frequently. Cyclones uproot large
trees or break tree branches.

Every year thousands of trees are burnt to
death in many forests of the world as a
result of forest fire. Nowadays we often
see in the newspapers that the Amazon
forest is burning, the forest fires in
Australia are not stopping due to lack of
rain or the forest fire in Greece are not
extinguished. Even in this case people are
indirectly responsible. Global warming is
caused by human. As a result of this
increased temperature, the forest fire does
not extinguish easily. Wildfires in the
forest often Kkill thousands of trees,
including wild animals and birds, due to
human negligence.

One of the reasons of deforestation is
floods. Floods also destroy large amounts
of forest every year. People are also
largely responsible for floods. People cut
down trees indiscriminately. This loosens
the soil and washes it away with rainwater
and flows into ponds, lakes rivers etc. As a
result, the depth of the ponds and lakes
decreases and with a little rain those
overflow and flood the surroundings. Soil
washes away and reaches the river due to
heavy rain and that reduces the
navigability of the river. This causes
floods on both sides of the river bank,
causing thousands of trees to be uprooted
and washed away by floodwaters each
year.

Currently, many countries in the world are
affected by drought. Due to the lack of
normal percentage of rain fall, the upper
layer of soil in those countries becomes
torn in dryness. With it, there is a shortage
of groundwater in many countries. So the
tree cannot collect its required water from

the soil. Lack of required water also
creates plant emptiness across hectors after
hectors areas. As a result, all those places
are turned into desert due to lack of plants.
Another important cause of natural
deforestation is the infestation of parasites.
It is often observed that hectors of forest
have been destroyed by parasites. Parasites
eat the trunk and leaves of the trees and the
trees die or the soil at the base of the trees
are loosened by the parasites and the trees
are uprooted. Many times people cultivate
a certain plant that is called monoculture in
forest land for commercial purpose. As a
result, parasites invade into the forest as a
predator of that certain plant species and
destroy that plant species through the
forest.

Now let’s talk about deforestation by
human. Deforestation mostly occurs due to
human activities. Due to lack of space,
people choose forests for any of their
improvement activities and cut down trees
indiscriminately.  The  expansion  of
agriculture comes first among the
activities. Expansion of agriculture is
essential to meet the food needs of the
growing population around the world. So
people are destroying the forest lands and
continuously expanding the agricultural
lands. As a result, the carbon-dioxide
emitted by the growing population is
increasing and on the contrary, the number
of trees which absorb the carbon- dioxide
is decreasing. The expansion of
agricultural land is meeting the food needs
of the people but causing irreparable
damage to nature.

In addition to expanding agriculture to
provide food for the growing population,
animal husbandry is also on the rise. It is
possible to provide protein rich food only
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through animal husbandry.  Animal
husbandry is also very important for the
dairy industries. So hectors of forests are
being destroyed indiscriminately for
animal husbandry. The largest
deforestation in the today’s world is for
agriculture and animal husbandry.

Wooden furniture is more or less seen in
everyone’s house. The forest provides the
wood for that furniture. Not only that, any
paper is made with tree fiber. In that case,
reading and writing papers are made by
deforestation. So, timber collection is
associated with a huge industry, which
causes extensive damage to the ecosystem
through deforestation.

The present civilization is useless without
minerals and fuel oil. To extract minerals
and petroleum, forests have to be
destroyed on a massive scale. After the
extraction of minerals and petroleum in a
place, the underground of that place is
filled with sand. As a result, no new forest
can grow on that land and the place
becomes an abandoned land and the
ecosystem of the place collapses due to
lack of forests.

We often see dams being built on the
rivers and huge reservoirs being set up to
store river water in a controlled manner
and hydropower is being generated there.
Very large areas are required to build
reservoirs with dams on the river. To meet
the need, the forests of the area are at
random destroyed and reservoirs are built
in the resulting vacant lots. The
deforestation of this vast part does upset
the natural balance of the place.

The forests of a place are cut down to
create new industries and factories. The
forests of a place are destroyed to meet the
various needs of the growing population.

New factories are being set up all over the
world to meet the needs of the growing
population and deforestation continues
unabated. As a result, polluted fume
emission from factories is increasing as
well the nature is losing its purity through
deforestation.

In addition to building the factories, roads
are being built around those to improve the
transportation system of those factories. To
reduce the distance between the two
places, new highways are being built
across the forests. As a result, forests are
being destroyed on a large scale. If a road
of only 20 feet wide is made 200
kilometers long through the forest, then
4000 square kilometers of forest has to be
cleared. So, forests are being destroyed on
a large scale for the construction of new
roads.

Urbanization is another cause of
deforestation. ~ The  current  world
population is 7.8 billions. This huge
population needs for accommodation. New
cities, suburbs and towns are being built to
meet that need. Those are being developed
by abolishing forests. This has led to
massive deforestation around the world,
with large flats and concrete jungles being
built, causing irreparable damage to the
nature.

Another reason for deforestation is the
collection of firewood. Usually people
from various tribal communities live in the
outer zone of the forests. Their main
livelihood is collecting firewood from the
forests and selling those in the local
markets. The more can be collected, the
more money earned from the market. The
tribes also sell the leaves of the trees as the
food for cattle along with firewood. They
also use the firewood, leaves, flowers,
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fruits etc for their own needs. In order to
collect this firewood, they cut down trees
one by one and thus destroy the forests of
one region after another. This leads to the
collapse of ecosystems and extensive
erosion of nature in those areas.

The direct causes of deforestation have
been discussed so far. There are some
indirect reasons behind deforestation.
Mainly various political activities as well
as administrative failure are the indirect
causes of deforestations. Acres of forests
are being cleared as a result of wrong land
management policy or wrong investments
of the administration. Administrative
corruption is also accelerating
deforestation.

For socio-economic and humanitarian
reasons, we often remain silent when we
see deforestation is happening before our
noses, we do not protest. People also
destroy forests due to lack of proper social
and natural education. People do not

understand how they endangering
themselves for deforestation.
Military conflicts between the two

countries also lead to widespread
deforestation. In that case, as a result of the
use of firearms, large trees easily fall to the
ground.

Relationship between deforestation and
climate change

Plants can make their own food by
photosynthesis in the presence of sunlight.
From an ecological point of view,
therefore, the plant kingdom is called
producer. In the process of photosynthesis,
plants absorb water from the soil and
carbon-dioxide from the atmosphere in the
presence of sunlight and make their own
glucose through chemical reaction and
during this process which amount of

carbon-dioxide they take exactly same
amount of oxygen they return to the
atmosphere  after ~ completing  the
photosynthesis reaction. That is, plants
absorb polluted carbon-dioxide from the
environment to make their own food and
keep the environment clean by returning
oxygen to the environment instead.
Deforestation reduces the absorption of
carbon-dioxide by plants and reduces the
return of oxygen to the environment. As a
result nature loses its purity. In addition,
carbon-dioxide is a greenhouse gas.
Carbon-dioxide is releasing in larger
amount than any other polluted and
greenhouse gases since the beginning of
the industrial revolution in Europe. This is
because carbon-dioxide gas is emitted
from most combustible chemical reactions
and is accompanied by another greenhouse
gas, carbon monoxide. Not only that, in
addition to carbon-dioxide, combustion
also releases water vapor. Water vapor is
another greenhouse gas. The role of
greenhouse gases in the nature is very
negative. Greenhouse gases present in the
Earth’s atmosphere absorb the Sun’s heat
extensively but not dissipate heat at night.
As a result, the temperature of the
atmosphere is increasing and the Earth is
getting warmer. This phenomenon is called
“Global Warming”. As the world gets
warmer, the world’s climate is also
changing because temperature is an
important parameter of weather which is
the unit of climate.

The body of any living organism is made
up of carbon and water molecules. So the
body of the plant also stores carbon and
water in the form of various compounds,
which help the plant to grow. After
deforestation, various parts of plants are
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used as fuel. As a result of combustion, the
carbon and water accumulated in the body
of the plant is converted into carbon-
dioxide, carbon monoxide and water vapor
and released into the environment. Again,
various small body parts of the plant
remain on the ground after cutting the tree.
As those are organic matter, those
decompose in the soil and produce
methane gas during decomposition.
Methane is also a greenhouse gas, which
increases the Earth’s temperature through
greenhouse effect. It has been found that
10% of the total carbon-dioxide released
into the Earth’s atmosphere each year is
caused by deforestation. This means that
deforestation is reducing the absorption of
carbon-dioxide from nature, as well as
increasing the production of carbon-
dioxide and other greenhouse gases in
nature. This increased amount of carbon-
dioxide and other greenhouse gasses warm
the Earth’s atmosphere. Subsequently,
warmer  atmosphere  increases  the
temperature of the lithosphere and the
hydrosphere. This results in increase in
land and sea surface temperature
respectively, which cause climate change
around the world. So it is understandable
how deeply climate change is related with
deforestation and greenhouse effect.
Effects of climate change

The effects of climate change are affecting
all over the world. As a result of which the
weather is becoming more intensive and
fluctuating. And it is felt extreme heat in
summer and severe low temperature in
winter. Sometimes winter is getting shorter
and late, spring and autumn are
disappearing from nature. Excessive heat
in summer is causing heat wave in
different parts of the world.

As the Earth’s average temperature rises,
the ice stored in the Earth’s poles and
glaciers are melting at a massive rate, the
result is becoming deadly. Due to the
melting if ice, the seawater level is rising
and for this, in the near future, the world’s
islands will sink under the sea. Not only
that, the melting of the polar ice caps is
reviving the various deadly germs that
were buried under the ice thousands of
years ago, which are extremely frightening
and being fatal to the living world.

As global average temperature rises, sea
temperature also rises, resulting powerful
cyclone one after another which falls to the
land and destroys everything. Lightning is
another detrimental aspect of rising sea
temperature. As a result of the increases
temperature of the sea, thunder clouds
enter into the land from the sea. During
rain, thunderstorms frequently erupt from
those thunder clouds, causing various
losses as well as human deaths.

Increased sea level rise and warming are
also destroying coral reefs that have been
formed for thousands of years. Coral reefs
are located at a certain depth under
seawater. As their depth increases, the
corals inside the reef cannot survive. Large
ecosystems are formed in the oceans
centered on coral reefs. Due to the
structural complexity, coral reef is one of
the most productive ecosystems on the
Earth, that’s why it is also called the
“Tropical rain forest of the sea”. Coral reef
is a sea biome also. This means that if the
coral reefs are destroyed, a large number
of sea creatures will be destroyed.

In addition, increasing the temperature of
the ocean water will reduce the level of
dissolved oxygen in it, which will cause
the death of the entire sea creatures.
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Another thing is, carbon-dioxide is
dissolved in sea water. According to the
principle of Le Chatelier, as the level of
carbon-dioxide in the environment
increases, so does the level of dissolution
of carbon-dioxide in seawater. If large
amounts of carbon-dioxide are dissolved in
seawater, the oceans will lose its’ buffer
capacity and the oceans will become acidic
as the pH level of the oceans will drop. No
more creatures can survive then.

The average global temperature is
increasing for the change of climate. As a
result, the suitable crop cultivation of a
particular region is hindering due to the
change of average temperature, humidity
precipitation pattern etc in that particular
region. Somewhere excess rainfall is
causing the crop field to go under water, as
a result of which the crop is rotting, and
somewhere due to lack of rainfall the soil
of the crop field is drying up, drought is
occurring, the crop is drying up and dying.
Due to this whimsy of nature, if cultivation
is stopped, the price of food will increase
and most of the people will die in
starvation. If agriculture is stopped, there
will be more financial recession all over
the world.

Not only agriculture, this severe weather,
floods, droughts will also severely disrupt
livestock all over the world. A suitable
environment for animal husbandry will be
lost from the Earth. Grasslands will be
disappeared due to the whims of nature. As
a result, it will no longer be possible to
meet the human protein needs around the
world. The world economy will collapse
due to lack of animal husbandry as many
people are also involved in animal
husbandry like agriculture.

Another problem will arise as a result of
global warming. If the Earth’s average

temperature rises by just 2 degree
centigrade, Earth’s Insects will be
destroyed.  Although air  contributes

somewhat to the pollination of flowers, the
lion’s share of pollination is done by
insects. Fruits are produced from flowers
as a result of pollination. Once the insects
are destroyed, the pollination of flowers
will be hampered or the rate of pollination
will be greatly reduced and we will not get
all the grains including any fruit as food.
As a result, people, various fruit eater
animals and birds and their predators will
all die without food.

As a result of climate change unseasonal
rains occur somewhere and floods occur
due to excess rainfall. The forests of those
places are greatly affected by the floods.
Floodwaters sweep away forest, uproot
trees and destroy forests.

Besides, drought occurs in some places
due to lack of rain and due to drought,
deep cracks are seen in the soil of that
place, the soil becomes loose. In loose soil
trees are easily uprooted and die or trees
dry up and die due to drought. Residents of
drought-affected areas will suffer from
severe water shortages. Drought-affected
areas gradually will turn into deserts due to
lack of forests and become uninhabitable.
All over the world in the summer, more or
less the forest fires take place naturally. As
a result of climate change, monsoons do
not come at right time in those places and
forest fires continue to burn due to lack of
rain. And that fire kills more plants and
animals, destroys more biodiversity and
increases more carbon-dioxide, methane,
water vapor emission in nature.
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According to the certain rules, wind flows
from high air pressure to low air pressure
all over the world. Temperature reduces air
pressure. An increase in air temperature
results in an unequal distribution of air
pressure around the world. This disrupts
the normal flow of air and delays the
change of season on Earth or a certain
season is lost from a particular region on
Earth. As the trade winds weaken in the
tropical Pacific Ocean, a devastating
situation ensues all over the world that is
called “El Nino”. Due to “El Nino” where
it is expected to rain, such as Australia and
South Asia, it does not rain or it rains too
late. And the Chilean coast of South
America gets a lot of rain, but it is not
supposed to rain in those places at that
time. The effects of “El Nino” have caused
extensive damage to agriculture and
fisheries around the world. “El Nino” now
strikes every two, three or four years,
which was not frequent before on Earth.
So it is understandable that climate change
is harming all living things, including
human and will continue to do so in the
future. If the rapid change in climate is not
prevented, life on Earth will not be able to
survive in the future.

Remedies for climate change

Climate change is happening all over the
world and at the moment it is the most
serious threat to the world’s flora and
fauna. If climate change continues, it will
be impossible for life on the Earth to
survive in the near future. In 2015, 191
countries signed the Paris Agreement or
Paris Climate Accords in Paris, France, to
combat global climate change. Its main
purpose was to reduce the amount of
greenhouse gases released into nature to

zero as soon as possible. Below are some
ways to implement the effort.

Fossil fuels emit carbon monoxide,
carbon-dioxide, methane and some other
greenhouse gases. The first step is to
reduce its’ use and stop the extraction of
coal and petroleum from the mines. But
without fuel, the world would come to a
standstill because we get heat energy
through fuel. Thermal energy is the driving
force of the modern world. Therefore, to
meet the energy demand, various
renewable or non conventional energy
needs to be used such as solar energy,
hydropower energy, wind energy, tidal
energy etc.

In case of transport, one has to depend on
public transport or eco-friendly bicycle
instead of private vehicles. In the present
era, most of the vehicles are dependent on
fossil fuels. It is necessary to make
arrangements to run the vehicles with
electric power as soon as possible. Electric
does not pollute the environment but
thermal energy pollutes the environment.
To generate electric power, instead of
burning fossil fuels, we need to think
about solar energy or some other
renewable energy.

We need to get into the habit of eating
vegetarian food. Animal husbandry is done
all over the world for our non-vegetarian
food. Cattle, buffalo, goat, sheep, camel
etc are cultivated in animal husbandry.
Each of these animals emits methane gas.
Their special type of stomach, called
ruminant stomach produces methane gas.
Large amounts of methane gas are released
into the atmosphere everyday for large-
scale animal husbandry, which is a major
cause of global warming. Animal
husbandry affects in extensive
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deforestation. Grass-covered lands become
grassless areas. This causes extreme
damage to the grazing ecosystem. Animal
husbandry also stops the growth of
seedlings.

In addition to planting trees, deforestation
must be stopped completely. Forests have
the ability to absorb the carbon-dioxide
emitted by the Earth’s flora and fauna. It is
our duty to protect that forest. As forests
can absorb carbon-dioxide and cause
rainfall, that’s why importance of forest in
climate control is immense.

We have to protect the sea also, because
the sea is another regulator of world’s
climate. The oceans can absorb much of
the Earth’s increased carbon-dioxide. So it
is our duty to protect the sea too. We have
to take care so that the marine ecosystem
does not collapse.

We need to reduce the use of plastic in our
daily lives. Plastic is made through a chain
of carbon molecules. Most plastics are
disposable and after onetime use, we throw
them in the environment. And those are
stored in the environment. Sometimes we
burn those and in so-called way keep our
environment clean. But during burning
those produce various greenhouse gases
including carbon-dioxide. The burning of
plastic also produces various harmful
gases which are carcinogenic, that means
those gases can cause cancer. So the use of
plastic should be stopped.

With this we have to bring change in our
lifestyle. Use of unnecessary products
should be stopped. There are many
products without which our lives can be
spent. But those have demand. All those
products are made in the factories
according to the demand and during the
manufacture of those products a lot of

greenhouse gases are emitted through the
chimneys of the factories. We need to stop
using those products. Only by adhering to
all these can we get some relief from the
effects of climate change.
International initiatives
At present, climate change has made the
whole world think. Scientists around the
world are anxious to save the world from
this natural whim. Multiple agreements
have signed through the efforts of the
United Nations and the supreme
administrators of various countries. Below
are a few agreements.
United Nations framework convention
on climate change (UNFCCC)
It is also known as Earth Summit. The
conference was held from 3™ to 14" June,
1992 in Rio de Janeiro, Brazil. The summit
was signed by 154 countries and pledged
to stand against global climate change. The
main goal of the agreement was to reduce
greenhouse gas emission by dangerous
human interference, as well as to produce
food and to achieve sustainable economic
development by maintaining the naturality
of the nature.
Kyoto Protocol
The agreement was signed on 11"
December, 1997 in Kyoto, Japan. It came
into force on 16" February, 2005. As of
2020, 192 countries have signed the treaty,
although Canada withdrawn from the
treaty in December, 2012. The protocol
states that,

e Global warming is happening.

e Anthropogenic carbon-dioxide is

causing global warming.

Therefore, it is important to immediately
stop the release of carbon-dioxide into the
nature. Actually this protocol was an
extension of the 1992 Earth Summit.
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Paris agreement or Paris accords or
Paris climate accords

The Paris Agreement or Paris Climate
Accords was signed in 2015 at the United
Nations Climate Change Conference in
Paris, France. 196 countries signed the
treaty. The average global temperature has
risen by 1.2 degree centigrade from what it
was before the industrial revolution in
Europe and will continue to rise in the
future. The agreement aims to ensure that
in 2100, global average temperature does
not rise by more than 2 degree centigrade
above the pre industrial average of the
Earth. And all countries will have to try
increase in temperature to maintain within
1.5 degree centigrade. This requires
reducing greenhouse gases emission to
zero as soon as possible. In addition, all
have to pay attention about food
production not to be hampered for
reducing of greenhouse gases emission.
Although the treaty is able to regulate all
the greenhouse gas emission, the
environmentalists ~ disagree  on  its
inadequacy and effectiveness.

Inter Governmental Panel on Climate
Change (IPCC)

Inter Governmental Panel on Climate
Change or IPCC is an intergovernmental
body under the United Nations. The job of
IPCC is to create reports of environmental
degradation caused by human persuasion.
The IPCC formed in 1988 and it’s
headquarter is in Geneva, Switzerland.
There are 195 member countries under this
organization. At regular intervals, IPCC
gives report on the amount of greenhouse
gases emission around the world, global
climate change, global warming, sea level
rise and more.

Solutions of deforestation

There are many solutions to the
deforestation of our earth’s rainforests.
The largest component of solid waste in
the world is paper and cardboard. It makes
sense to recycle; it saves trees and our
rainforests. If we’re going to stop
deforestation, we need government to do
its part. Specifically, we need world
leaders to embrace ambitious domestic and
international forest policies based on the
latest science. And globally, we urgently
need commitments to reduce greenhouse
gas emissions from deforestation in
tropical forest developing nations. Forests
for Climate are one way to make that
happen. Forests for Climate are a landmark
proposal for an international funding
mechanism to protect tropical forests.
Reducing Emissions from Deforestation
and Forest Degradation (REDD) is an
effort to create a financial value for the
carbon stored in forests, offering
incentives for developing countries to
reduce emissions from forested lands and
invest in low-carbon paths to sustainable
development. "REDD+" goes beyond
deforestation and forest degradation, and
includes the role of conservation,
sustainable management of forests and
enhancement of forest carbon stocks (Van
der Werf 2009). The decisions on REDD+
enumerate five "eligible activities”" that
developing countries may implement to
reduce emissions and enhance removals of
greenhouse gases:
e Reducing
deforestation.
e Reducing emissions from forest
degradation.
e Conservation
stocks.
e Sustainable management of forests.

emissions from

of forest carbon
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e Enhancement of forest carbon
stocks.

Under this initiative, developing countries
with  tropical forests can  make
commitments to protecting their forests in
exchange for the opportunity to receive
funding for capacity-building efforts and
national-level reductions in deforestation
emissions. This provides a strong incentive
for developing countries to continually
improve their forest protection programs.
The best solution to deforestation is to
curb the felling of trees, by employing a
series of rules and laws to govern it.
Deforestation in the current scenario may
have reduced however it would be too
early to assume. The money-churner that
forest resources can be is tempting enough
for deforestation to continue.Clear cutting
of forests must be banned. This will curb
total depletion of the forest cover. It is a
practical solution and is very feasible.
Land skinned of its tree cover for urban
settlements should be urged to plant trees
in the vicinity and replace the cut trees.
Also the cutting must be replaced
by planting young trees to replace the
older ones that were cut. Trees are being
planted under several initiatives every
year, but they still don’t match the
numbers of the ones we’ve already lost.
The way we use our planet's forested
ecosystems and agricultural land can have
a big impact on climate change. Currently,
inefficiencies in food and farming systems
threaten tropical forests by increasing the
demand for the drivers of deforestation. To
help stop deforestation—and to reduce the
heat-trapping emissions that cause global
warming—we need to make smart
decisions that shift consumption and land
use patterns in less wasteful directions.

Biofuels can also  contribute to
deforestation. When land used for food or
feed production is turned over to growing
biofuel crops, agriculture has to expand
elsewhere. The resulting emissions from
clearing new land can outweigh any
emissions savings from the use of biofuels.
Effective biofuel policies must fully
address this issue.

For an individual:

e Raise awareness about the potential
hazards that will accrue if
deforestation continues unabated.
Whenever in a group, converse on
this topic and let people know.

e Send e-mails to your friends and
acquaintances, telling them about
the practice of deforestation and its
harmful effects. Ask them to
forward it to others, to make
everyone aware of the problem.

e Make placards saying ‘Plant More
Trees’, ‘Do Not Waste Paper’,
‘Stop Cutting Trees’, and the like.
Try to get them placed at venues
like the neighboring community,
schools, colleges, restaurants, etc.

e Do not waste paper at all. Instead,
try to recycle paper as much as you
can. Try to imbibe the same sense
in those around you, including your
parents, children, siblings, friends,
and so on.

e Plant as many trees as possible.
You can enlist the help of those
around you and plant trees in the
public places, like parks, gardens,
play areas, etc. If possible, plant
some of them in your house too.

e Make notes against deforestation
and stick them on your desk in the
office or pin it on the notice board
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in your school. This way, you will
make people realize how important
it is to stop deforestation.

e |If possible, try to arrange
conferences and meeting to enlist
support, of even strangers, for the
cause. You can also get a local
celebrity to tell people why and
how to stop deforestation.

e Try to convince the local counselor
to introduce the idea of
implementing  legislations in
parliament, which would prevent
the  continued  practice  of
deforestation.

Considerable progress has been made
towards reversing the overall trends of
forest area loss in recent years. However,
most of the net loss of forest still happens
in countries in the tropical region while
most of the net gain takes place in the
temperate and boreal zone and in some
emerging economics such as India and
Viet Nam (FAO 2010).

Conclusion

It is not possible to prevent climate change
by enforcing the law alone, unless we
move forward. In the article, we have read
a lot of information about climate change.
Even despite we have an idea about the
dangers of the deforestation, we often cut
down trees indiscriminately or when we
see someone else cutting down a tree, we
do not forbid him to do so. We burn plastic
and rubbish at will. We do not even think
about the evils of these. When need fuel,
we cut down the living tree and dry it.
However our government also has some
responsibilities in this regard. We are often
forced to do this because of the exorbitant
price of fuel gas. The government can try
to increase the use of solar energy for

cooking fuel. Another thing to say, that the
human population around the world is
increasing. As the human population has
grown, so has its demand for food, shelter
and energy. The process of deforestation
has accelerated to meet that demand. The
world’s population was 1.6 billion until
1900, but by the end of twentieth century,
that means in 2000, that number had risen
to 6 billion. At present that number is 7.8
billion and more. While advances in
medicine have greatly reduced mortality,
human apathy and lack of proper education
have also contributed to this. From 1950 to
1970 there were population explosions
around the world. So, in the individual
range people must be thoughtful and aware
of climate change. Other people need to be
made aware of the evils of climate change
and others need to be prevented from
cutting down trees. Only then it is possible
to find a pure and stable nature.
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e 329t & forg oft o= o S
2T &, s snfearet q9arT smf @
H ST HUTEHT o € § ATHA g T 2|
g 9Te T AT § ATTaTe T THIET 1T
FATTS F A ST A AF ITAN 6T
frawor AT g1 97 URAiE ITAE %
Hgcd, rg® SYANT A WA, A
STANT o ATTATHT S{Tad i AT 98
e B e | DE T L R
At A, "atgg Aifaar sl
TRORE T & S il SaeTHAT
TEATA AT 5| T Teh <l g (o aATdsT 7
qad Yagd ST A(ATHl HHIET
HATHHLOT I ATTFRT FT ATIAT o
T Ieh TRATE AT H ST Hid 97

T Far g, arte argEE STANT 396
ST 3T I[OTET S gt aqe &l
THRTLICHE & H TATET T H|

Fragd. afeardy, A, a|qds, a9
TS, TRANE STIRT, AT ITIT,
ATSTHTaRT, A ATAFHTE, AT

JEATIAT

AT TIAT et Sifers® 3T qiepias
fafergar & g ST STar g, S ow
Agcaqul GedT Igt & sffeardr a9 &
T e, g wRdT g F dga
LT STASATAAT F T § HAAT I0H
g, 397 % FATs a9 &=/, 9BTEl ATl A7
TLETS & &A1 § (Hare #3d g1 =7 J3aErai
T AT o AT TeqT AT ITHIT AT TELT
21 Ik ST T AET-aET adql ST 399
TTH g ATl |ETel | AT gor gl ad
I [0 Fhaer Fame ®9 Jgl g, afe®
AT, T, SUTEr ST AT AT 7 A1
B & ATT-TTT S0l GEhid, AeATTcAahdT
S AT w7 AT ATHT ST Bl

a9t ( Forest Produce), fora#® zamedy
THET AT AT-THTAT a9t (Non-Timber
Forest Produce - NTFP), 5 steae o
=9t (Minor Forest Produce - MFP) sff
Fgl STdT &, AT 8, ATRaTHT yieqae
& | RO 1 o F A 2 | 21 R ) B
TRANE & F, IS 6T STTRT &I €T
T ST START-STLTRT 9T THET
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FIAT <A AEFTFRATA Tl I & o0
e F_T I UHA FLd I gIAlF,
AITHATF FTA T F gL AT FFq=ar
% aE dm gu o oe¥w TEe s
ARTRIHLOT § FA0 AT FAdsT & T
FIEATOT § FEATT ATAT g1 AAT &l IS¢ 6
T o €T H @7 9 T T a9t HT
T2 THE o FrfvrsaT e 4F g 39
JEATT 7 ATATEHT THETAT FH a6
A ITART T T F@AT § ATHA T
oo g, S|e 39 sftas & 91 s 92
gl T T UF ATfeaTHr HHEEl g
FATTS o = TRAH AT Arefeah ST
T foreqa e seqa #ar g, aTr =
Stfeer sfiv wiaefier Rea & agaw &1 7
THEAT ST bl

CETIE: ClE G T O B - b
v aforeT

FAT 3T SATTeATe FHETIT F F1= T Faer
TgEl A [T Bl WA AT
AfeaTH T aHa Ufdgrees 9 8 a41 § A7
3o (Aee fFame #3a a0 €)1 =9 Maear+
IR STa & ¥ Uge] Hl A [RAT g1l o
AT FT FaA GHTIAT FT GSTC A1 T,
AT T ST Sl 6 &7 H A& FiLd 2|
S ariEe oA, s e T
AFAT THIA T a7 | [T v 2, F o
afers I9a+ (Sacred Groves) #T SFLTIUMI
ST AT AT a1 o arieerfaeht o,
IV | R G R T o el 2 M e T
THTEA SYANT T Tl THA T AT
AT gl Ig Hae TR & q1F qg-Aedaed
T qTEa AT #T @ 8
ArfRefors o F 38 qEaiE Red &
FATAT <11 e 9T 7 a0 & T
AT A T ST saeTahara (S
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Y9 oF & forw St w7 A A
qTEaH FATAT| gl ad &1 &7 HHihe
T, a9 SIS T AR F IO
srferarel #r @R BT o w2 ot §
sfeaTfEt 1 st g s & R
FaT| Faaaar & a1 A a9 Aaar |7 AT
L&A § LA ST ATIAT A AT T IT
aferss S ver, See srfearteat & aq
ATt T qET a7 T grerith, s
T AT H AT SATHTLN %0l AT T aT
Tererd H THETT 0 AR 9% &7 shigd
G

FATGST &1 qTATE START (Srfearet gasf
)

ATATHT FHEET BT 99T T TRAH
STANT STl ATCHAALAT 3T Feplad 7
TE gl g ITAN ATIR ®T F o
FATIST ( MFP) 9% fad 8 3T T8 &%
TEe AT &

TSI 3 qroor

Fq Arfeareat kw9 & ous
g &Y faaaeT #d 78 g1 F ’ieHt
T | ST Fe (ST ST, I e, HgaTm
A, 9, SAAAT), BA (SE AGIT |, TAHA
we1), afat (@t s www # S
ATSMAT), HE-T (SRl o, Tare)) 3T
ET THA Fd gl T QT TaTH 37 AR
FT ATHH 3 3 e e, ety afbs
TAT FAT T&F Fd gl T q@ AT FY

frThearatt & q9T GTer GET AT & F9
T FA &

s fer s Tareey

ATTEaTeT FHETAT & 9T e qie i
STET-FIEAT T TG TRIAE A9 g1 a1 |
e ST aTell STEl-gieal, g, Jei 37

gir=t 1 Sg=er At At & o
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& foro R StTar g1 g 9aiE e
TUTEAT ST A AT | Il JITITHE
TATES @I gl IR 9 36 AT &
EECERA G

AP AR ST

T, ATAESAT 3T T HLFATT a1 % oIy
THST, FF, U ST ATE A FA s w7
SYANT I e HATT A0l & &9 § grar
S| FE AT ASTAT ST AT o HTLIT
fororT =7 & "gay g

ST, STHoT 3 farew

T ST AFST FT ITANT F =T,
fOFT ITFTON, HSAT THEA & WA,
THRRAT, FeTe oY o e SUIRT i
FECSA T a9 § AT 81 AT, T, ThsT
AT ITfa® T FT ITIRT TRARE FedT
T ¥ geararedt § AT Srar gl
et i gTiHeE STTRT

FATIST T ITART ATTHF AT, ARG
(ST AXg | AT ge7 &r TET), AR,
AT IRAE eirae § T Sirar g1 gt
F ( Sacred Groves) IehT SMeATiHF
HTAATAT T 5 gId gl

T srdfegaeT o) fAfaw

A fY T IS KT Fyg REAT T
¥ u¥ AfFET (arex) v |@itwa & &
T ST T Srar g, e seeh
QIO ATAFTEAT GATTT Bl 2l

Tg IEAE ITANT THid F =i 6 a1
qreie faere o Smar @=r g, e
TATIAT & FATTH Igd | FAT UL
TATATIE® ST grar AT qTfeh 9T & forg
ST ITASHAT FT 5|
FATST T SEAF STIRT

et 7t T IEF a7 AT KT g2

T ¥ FATIOToTE T ST STAM
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F ATl Tg ISTANT T &I § IT-HLAT
FATTST (NTFPs) 9% e g, i THd
TRST T FFIL TS T FHT HF707 757 8
SRR gt AT
o TN AT TIELAM 3T T THIT
T AHST FT ITAN 92 T W
FITST A RTT SART | T gl
o THATEAE A foramawsl & wreqs
ST foraTe ST ST 2
o TMiE 3T TAZAF IIAN TUT,
Frder, =ada arer 9@, d@ied
TETE S 9T AN § gaT gl
o AT IS, AT 3T A= T wrex
STE IqTal | TR
o QNFw A TN & ATH LI T
START FIET IARTH AT § (S
=AY oo )|
wrATEgfeFer i wien e
TRAE el atel & ST AR AT
SUINT A aTet 3fiT Hiad TETEAT &
AT 7 grar g afas wETegeRd 33
% To1T =1 Tk Hgea ol &1 &
T =N
SIRTEAT el | ST, St 3 S STe THEFd
Gl qaTY aA10 ST 2| Agell 3 |91 &
IS o O ST FAEIT O @I I & &
H ITIRT 21 2
T AT ST IATE
o TTUNTAIE! AW FT THE FFT
HTI
o 92T ST AIMATIE § IF W aTH
T ST A= AT
o FrE:AHI, ®ATAT, ®T X oA
age® STANT & oo Ferea
ERISIEIEL
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o T THTAFRST 3T T AFAATT T
SYTNT FHel Icared & foro &
ST Bl

AYE® ITIRT RIS ITINT & IH
AT 39T ¥ 9T )| T AT ATH FHE
AT ST | T G FT U hiad
2raT g, o 3T I & IcATal &l
TEATET ATHHA &
srfeaTrerat it s ST A SR

C L]

FATTS & AT T ATOSTH ITTRT o
AfeaT{l T & Siad & s o
gqTiaT FFaT 81 9 F9T T SATIETIE
T @1 § YTaHE JuTgsi & &9 §
T BT 2l

e sraax

FATIST T GAST T feasht sarfearfeat =+
T T I #T U Hgedqul |d O 4T
gl TG Sve AUAT A ATALTHRATAT I I
T T AT AT aedT § AN o §
HaE AT g1 g S0 S HITHT H
T T § sfaarlt afETt i TSR
TETH L 2

NLERRILY

ATTATET TATEHI T TFALT HEAEAT IT
STITRAT 1T 3% THA {50 70 ITE!
T 3T o q5! &FT ST B| AT A
Il § SATL-AETT AT H&T STHT I
AT 9T I=qT gl §9od fAaoe deah T
o SJEeral H I "iadrsit fi orfh
FHSI el gl

IO AT I 979

qEdl  ATEATI®  qFT qRaE  Twrs
HUGIT TATA X T STA Tl T 2| ATAF
qTAT § HAROT AT AT THT T FeTe/FUZT
H G9rgEl T wHT Bl Adl g, e
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oriefRafadt a7 3w wiasy & Iaersydar
TATIT T g1 3T FATT HiT TaeTHhar
IROTE STANT-ATGTRT ITANT | &
22T Tehel Bl
=t s stferpT<i 1 AT
o FT AfFFE AfIHIH, oo%
(Forest Rights Act, 2006) o &
i & 9 a9 97 sfeartet
& TR ST ATHGETAS AT
FT AT & gl T8 Sve adds
T T2, STANT FHe 37 Faaer
FT FHAT AfTwE Zar g, S
ELEIRIZIN S R
o T FAAMS & o0 =[Fqw TwHAA
T ( MSP) ITSAT0 &UTEHI &l
Sta qex gRfaa & &7 =7
FAT §, AT I paTeaaT H
FATTTAT 21
g (Value Addition)
TS &A1 H, Al FHIE GEEN
TIATAT a7 T GgrIar a9gi & AreAT |
FAMMS & TTATHE THERLT (SH @,
e, T a1 geEadd (99 98E
bottling, wefi=r TS T, T IATE
FATAT) | oA BT T8 3| THH Sve AT
SUST FT dgdT Tod ITH Fed T g
ggar § te A= vaw § #ag et
2l
AT % gy qAiaar
FATTST & FaAd Tged o sfearteat &
qHe 2 AT ATt =27 6T 8
o FAI AT &ATOT ST FaT<: a1 F o
H FATIST 1 ITALAT FHH gl STt

g, e ST Sttt S @

AT TATET gl gl
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o TUNH ST FT T
B AT ST MR TheIT, LRI ST
TRANE Saqeet #§ J@dqE &
IO AT LT | a1 37 FAIST &
Hatgd  qR9E #7E( 989,
ST, TeFTs: HUZ) AT gEAraLor
G EAREAR
o fAFuTO: A a9,
GaTd, TN & FOT a9 &7 T
g AT BEame 3 39E
TR FAST &A1 & gL HL <al
2l
o I X HeFEAT BT
MUITEST AT deds 3T
fa=Tforat g arwor 3T reiE
Rt 1 FAST F2ar 2|
o dlfgd HIET X SE-ENT
(Biopiracy):ATfeaTet ariaiies
FT ITAN Feh fAwaa &g 70
IeATal | 21 ATl 1 | I Rt
7 forerT ua i =T = B gl
fAond
AT | SATaTe T HHETAT & [orT ae st &7
TR ST AT STTRT I ST 6l
Sfee sie feefera grdr areataswar &
FUTAT 81 IRORE START Il HERfd,
ACHTAHAT e qri it & a1 T2
SETE & THIT g, STath s START o
I8 ATATT AFTEAT | ST &, Foreer s
& T SFET GA g
gTeATTeh, Tg S[ET9 FAdar § T2 Tal &l
AT HT AT, TEAH AT FT qF gl
TSN TT STTOOT 37T STTEraTl a7 ATATH
T sfeamT aqarat & o aa
AT g 2
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ST FT TG AT & (e TaG+T 3T
ATTETHT TR & Ferfeseor § [Afga 2
9 AfgwE AfaHad, Qoo HT THTAT
haTeaad, aqOsl 9¢  rfeanedl &
ATHETA® ATIHRN FHl FS(Gd HLAT, 35
St ger g &7 [ qeas a6
HTeT 8= TR AT, TAT ST &L T
Teaad e TATATeT T JEET adT AaeqT
21 THE |1 I, FAT A qA09ST & Faterd
I TR AT AT T, TEATAS 0T
(IThT AZHATT &) 3T HLEAT FIAT Hgea ol
2l

FAMTST FT AAH ITANT THT TS
T feehTe: 31 ThdT € T A ATRaTagl
AT, IR IRONE Saq9et 3T
Ih UTRRITA® 9 FT T8 w4 T

gt wear & 3=t #7 919 39 THEIh
TH dgA ST 3T W W6 g, T Fad

ATHTSTS 1T & [0 Jiedh AT & 9935

T HETLAT % aTHahTiorh G2err & forw off

w2l

das I =

aa aq Rafa Rure (ISFR) - F&¥aw
HERT|

ARG "oy ( aqgea Sasrd 8
GEIEERICEID]

F ATAHRTT ATATIIH, 20 0% (Scheduled
Tribes and Other Traditional Forest
Dwellers (Recognition of Forest

Rights) Act, 2006)

g adrast ( MFP) & Safad  |edmd
Hifaat iz FsmT)

ATTEaTHT Seg= 3T FAIIST 9T AFTHFh
T o 3 e
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