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From the Editor’s desk

Deforestation and forest degradation can fiappen quickly, such as when 3 forest is clear-cut to make way for a palm oil plantation
or g new settlement It can also happen gradually as a result of ongoing forest degradation as temperatures rise due to chimate
change caused by human actiity. The mast common pressures causing deforestation and severe forest degradation are
agriculture, unsustainable forest management, mining, infrastructure projects and increased fire incidence and intensity.
Deforestation is the mass destruction of trees. forests account for about S0 percent of the world's fand but human activities are
contributing to massive forest loss. Between 1990 and 20, about 1.5 million square kiometers of forest cover was lost — an
area larger than the size of South Africa. Ihe majority of the worlds forest loss hias occurred in the tropics.

As trees grow and forests expand, so does the amount of carbon dioyide stored in them. Ihe destruction of forests leads to the
release of carbon dioxide stored in trees and soils into the atmosphere. Lurrently, the world’s forests absorh about a third of
man-made carbon emissions. Net emissions from deforestation are the balance of carbon dioxide released and absorbed by
forest destruction and expansion. According to the ntergovermmental Panel on Llimate Change (IPCL) report on land and climate
change, fram Z007 to Z0I6, net carbon dioxide emissions from land use and land-use change were about 5.7 + 2.6 Gl 17 yr-/ —
about a quarter of global carbon emissions released from human activities in ZOI8. The majority of these emissions were due to
defarestation, partially offset by affarestation or reforestation, and emissions and remuovals by other land use activities.

Forest degradation occurs when some trees are removed but the forest remains. According to published research, carbon
emissions from tropical forest degradation account for about one-third of emissions from deforestation. Interestingly, for a third
of the countries included in the analysis, emissions from farest degradation were even higher than those from deforestation.
Research also suggests that the figures for forest degradation may be underestimated and if taken into account, could double
the emissions from deforestation.

Lountries will need to prioritise their monitoring efforts depending on the significance of the degradation, balanced agaist
available resources. A better understanding of the drivers and impacts of degradation will fielp guide manitaring and restoration
efforts. Ultimately we want to restore ecosystem service and function in degraded forests before the change is irreversible.

In line with the above this issue of Van Sangyan contains an article on Defarestation and forest degradation — causes, effects and
sustainable solution. There are also useful articles viz.. 1A% @At # RFIZTT & FFT @7 FT Tgq, Fla€ TFTT &

FIRTT TF FTIHT FT 753, Indian gypsy moth, Lymantria obfuscata and its control measures, Impact of solar radiation on plant
growth and Biodiversity and traditional medicinal wealth

| hope that readers would find maximum infarmation in this issue relevant and valuable to the sustainable management of forests.

Van Sangyan welcames articles, views and queries on various such issues in the field of forest science.
Looking farward to meet you all through forthcoming issues

Dr. Naseer Mohammad

Chief Editor
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Abstract

Forests play a vital role in protecting our
environment in several ways. Forests
harbor the majority of species on Earth and
provide valuable goods and services,
maintain the climate by regulating
atmospheric gases and stabilize rainfall,
protect land against flood and
desertification and provide numerous other
ecological functions. Healthy forests
support the livelihoods of a large number
of people globally majority of whom are
amongst the worlds poorest. But the
combined effect of overexploitation of
timber, deforestation of arable land and
pasture, industrialization, construction,
urbanization, mining etc. have resulted in
the dwindling and degradation of forest
resources and many of the plant resources
are threatened today. Moreover, industrial
logging, conversion of forest land to
agriculture, forest fire etc. is also
responsible for the bulk of global
deforestation and forest degradation today.
Destruction of forest changes the
reflectivity of the Earth’s surface affecting
global weather by altering wind and ocean
current patterns and changing rainfall
distribution. In the present review, it is
critical to first explain what is considered
forest and what is meant by deforestation
and forest degradation and finally the

sustainable solutions for the protection of
these valuable natural resources have been
discussed in length.

Key Words: Agriculture, biodiversity
loss, climate change, deforestation, forest
degradation, population expansion
Introduction

A forest is a large area of land covered
with trees, plants or other woody
vegetation such as brushwood and jungles.
However, there is no universally
recognized precise definition, with more
than 800 definitions of forest used around
the world (UNEP 2010). Food and
Agricultural Organization of the United
Nations has been assessing the world’s
forest resources at regular intervals based
on an agreed global definition of forests
(FAO 2000) which includes a minimum
threshold for the height of trees (5m), at
least 10 per cent crown cover and a
minimum forest area size (0.5 hectares).
According to this definition, forests cover
31 per cent of the world’s land surface
(FAO 2015) and an area of 3999 million
hectares (Table 1). Urban parks, orchards
and other agricultural tree crops (i.e. fruit
tree and oil palm plantations) are excluded
from this definition — as are agro-forestry
systems used for agriculture. UNEP (2010)
uses 40 per cent cover as the threshold for
“closed forest” and 10 — 40 per cent cover
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for “open forest”. However, for the present
review we follow FAO convention.

Forests contain 80% of the Earth's plant
biomass and contain more carbon in
biomass and soils than is stored in the
atmosphere (Pan et al. 2013). Soils store
about 3 times as much carbon as does
terrestrial vegetation and double the
amount of carbon is floating in the
atmosphere (FAO 2006). The primary way
that carbon is stored in the soil is as soil
organic matter (SOM). Forests also harbor
the majority of species on Earth and
provide valuable ecosystem goods and
services  to including
contributions to the overall economy and
hosting and protecting of sites and
landscapes of high cultural, spiritual and
recreational value (Jackson er al. 2005,
McKinley ef al. 2011). The forests reduce
flooding and low flow events by
intercepting runoff and encouraging
infiltration. They also improve water and
air quality. Moreover, forests are home to
a large number of tribes and world’s poor
who rely directly on forests for energy,
shelter, and their livelihoods (SCBD
2010), and are a major carbon sink for
regulating global climate (Lugo and
Brown 1992, Brown et al. 1993, Brown
1996). Over 1.6 billion people worldwide
depend on forest resources for their
livelthood and many rely on forests for
food, shelter and water (Arnold 1998,
Byron and Arnold 1999). In India, the
poverty-stricken areas coincide with the
natural forest areas, in which nearly 400
million people derive livelihood benefits
from forests (Lynch and Talboot 1995,
FAO 1998). Forests and forest resources
have also long been meeting the needs of
communities in urban areas in the form of
timber, raw material, forest based
industries and recreation (Mathur and

humanity,

Sachdeva 2003). The varied user profile
and further inequity of distribution and the
growing demand has created a pressure on
the forests. The combined effects of over
exploitation of timber, deforestation of
arable land and pastures, industrialization,
construction, urbanization etc. has resulted
in the dwindling and degradation of forest
resources and many of the plant resources
are threatened today (Aggarwal et al.
2009, Davidar et al. 2010, Ravindranath et
al. 2012). Human society and forests
influence each other in both positive and
negative ways (Gray and Bond 2013,
Ratajezak et al. 2012, Parr et al. 2012,
Wilcox and Ellis 2014). Forests provide
ecosystem services to humans and serve as
tourist attractions. Forests can also impose
costs, affect people's health, and interfere
with tourist enjoyment. Human activities,
including harvesting forest resources, can
negatively affect forest ecosystems.

Forests at different latitudes form
distinctly different eco-zones: Boreal
forests near the poles tend to consist of
evergreens, while tropical forests near the
equator tend to be distinct from the
temperate forests at mid-latitude. The
latitudes 10° north and south of the
equator are mostly covered in tropical
rainforest, and the latitudes between 53°N
and 67°N have boreal forest. As a general
rule, forests dominated by angiosperm
(broadleaf forests) are more species-rich
than those dominated by gymnosperms
(conifer, montane, or needle leaf forests),
although exceptions exist. The amount of
precipitation and the elevation of the forest
also affect forest composition.

Thirty-one percent of Earth’s total forest
area is found in Asia (including Asian
Russia), followed by 21% in South
America, 17% in Africa, 17% in North and
Central America, 9% in Europe, and 5% in
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Oceania (FAO 2010). Globally, 5% of
forests are plantations generally used for
commercial purposes. There is a net
decrease in global forest area of 3%
between 1990 and 2015 from 4128Mha to
3999 Mha (FAO 2015) (Table 1). This is a
change from 31.6 per cent of global land
area in 1990 to 30.6 per cent in 2015.
Meanwhile, the net annual loss has slowed
down from 0.18 per cent in the early 1990s
to 0.08 per cent during the period 2010 —
2015.

Forests cover nearly 1/3 of land globally,
of which more than half (54 per cent) of

the world’s forests are in only five
countries — the Russian Federation, Brazil,
Canada, The United States of America and
China (FAO FRA 2020). Forests are home
to most (80%) of Earth’s terrestrial
biodiversity containing high array of trees,
plants, animals and microbes. Three
quarters of the Earth’s fresh water comes
from forested water shades. Over half of
the world’s population relies on forested
watersheds for their drinking water and
other domestic uses.

Table 1. The trend in forest area (Mha) from 1990 — 2015 (FAO 2015)

Sub-region 1990 2000 2005 2010 2015
Central America 26,995 23,448 22,193 21,010 20.250
Caribbean 5,017 5,913 6,341 6,745 7.195
East Asia 2098,198 226,815 241,841 250,504 257.047
East-Southern Africa 319,785 300,273 291,712 282,519 274.886
Europe 994,271 1,002,302 1,004,147 1,015,482 1015.482
North Africa 39,374 37,692 37,221 37,055 36.217
North America 720,487 719,197 719,419 722,523 723.207
Oceania 176,825 177,641 176,485 172,002 173.524
South America 930,814 890,817 868,611 852,133 842.011
South-Southeast Asia 319,615 298,645 296,600 295,958 292.804
West-Central Africa 346,581 332,407 325,746 318,708 313.000
West-Central Asia 39,309 40,452 42,427 42,944 43.511
Total 4,128.269 | 4,055.602 | 4,032.743 4,015.673 | 3999.134

Forest of India

India is not only famous for its diverse
wild life, architectural marvels and culture,
but also to its dense and vast forest cover.
Forest is the second largest land use in
India next to agriculture. India is one of
the 12- mega diverse countries having a
vast variety of flora and fauna ranging
from evergreen tropical rain forest in the
Andaman and Nicobar Island, the Western
Ghats and the north-eastern states, to dry
alpine scrub high in the Himalayas to the
north. Between these two extremes, the

country has semi evergreen rain forest,
deciduous monsoon forests, thorn forest,
subtropical pine forests in the lower
montane zone and temperate montane
forests (Lal 1989, Banerjee and Jain 2011).
In addition, India has a mangrove forest
cover of 4975 sq km. occupying only 3.2
per cent of global mangrove forest. In
India, though the National Forest Policy
envisaged 33 percent forest cover for a
healthy tomorrow, Indian forests (total
forest and tree cover) account for only
24.56 per cent of total geographical area
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(FSI 2019) covering 80.73 Mha (Table 2)
compared to 80.02 Mha (24.39%) in 2017
assessment. The recent report (FSI 2019)
highlights that although there is an
increase in total forest cover; North-East
India continues to lose when compared to
ISFR 2017 and previous report.

The land area of India includes regions
with some of the world’s highest rainfall to
very dry desert, coastal line to alpine
regions, river deltas to tropical islands.
India’s forest types include tropical

evergreens, tropical deciduous, swamps,
mangroves, sub-tropical, montane, scrubs,
sub-alpine and alpine forests. However,
India has a diverse range of forests. On
further sub-division, there are 16 types of
forest that are identified in India. These
forests support a variety of ecosystems and
play a vital role in harboring more than
45000 floral and 81000 faunal species of
which 5150 floral and 1837 faunal species
are endemic.

Table 2. Forest cover in India (FSI 2019)

Class Area (sq. km) Percentage of geographical

area
Very dense forest 99,278 3.02
Moderately dense forest 3,08,472 9.38
Open forest 3,04,499 9.26
Total forest cover® 7,12,249 21.67
Tree cover 95,027 2.89
Total forest and tree cover 8,07,276 24.56
Scrub 46,297 1.41
Non-forest 25,28,923 76.92
Total geographical area 32,87,469 100
o Include 4,975 sq.km under mangrove cove

Concept of deforestation and forest
degradation

Deforestation is the removal or clearing
large areas of forest lands and related
ecosystems for non-forest use. In simple
terms, it means the felling and clearing of
forest cover or tree plantation to
accommodate agricultural, industrial and
urban use. It involves the permanent end
of forest cover to make the land available
for non-forestry purposes. Inthese cases,
trees are never re-planted (Van Kooten and
Bulte 2000). In other words deforestation
refers to change of land cover with
depletion of tree crown cover to less than
10 per cent. Since the industrial age, about
half of world's original forests have been

destroyed and millions of animals and
living things have been endangered.

Forest degradation 1is different from
deforestation. Degradation is used to mean
the destruction or reduction in quality of
specific aspects of forests. It is a process in
which the biological wealth of a forest area
is permanently diminished by some factor
or by a combination of factors (Conacher
and Conacher 1995). It occurs when forest
ecosystems lose their capacity to provide
important goods and services to people or
nature. Prolonged degradation can wipe
out a forest. Degradation can result in a
decrease in tree cover, changes in their
structure or a reduction in the number of
species that can be found there. It may
start and go on without showing clear
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effect. If acid rain destroys trees in a vast
area, it can be called forest degradation.
Similarly, forests fires wipe out many
thousands of acres each year all over the
world. Extreme climates can also cause
degradation. Over half of the tropical
forests worldwide have been destroyed
since 1960s and every second more than
one hectare of tropical forest is destroyed
or drastically degraded. When a forest is
degraded it still remains forest and exists,
but it can no longer function well. It
becomes a shell of its former self, its
health declines until it can no longer
support people and wild life, for example,
filtering the air we breathe and water we
drink or providing animals with food and
places to live.

Deforestation occurs around the world,
though tropical rainforests are particularly
targeted. Deforestation is much worse than
forest degradation; but it is clear and
visible. Countries with significant
deforestation include Brazil, Indonesia,
Thailand, the Democratic Republic of
Congo and other parts of Africa, and parts
of Eastern Europe.

The actual rate of deforestation is difficult
to determine. Sufficient evidence is
available that the whole world is facing an
environmental crisis on account of heavy
deforestation. Deforestation is primarily a
concern of the developing countries of the
tropics as it is shrinking areas of the
tropical forests (Barraclough and Ghimier
2000) causing loss of biodiversity. On the
other hand, most developed countries with
temperate and boreal forest ecosystem —
and more recently countries in the Near
East and Asia — are experiencing stable
and increasing forest area.

The FAO estimated the total area of the
world’s forests in 2005 to be just over 4.0
billion hectares (Table 1) or 30% of the

global land area (FAO 2012). According to
FAO, the global rate of deforestation is
reported to be 0.7% per year from 1990 to
1995 (FAO 1997). The net rate of forest
loss in the tropics is 21 Mha, which means
that about 1.2% of all remaining tropical
forests were cleared annually (Myers
1993). Nearly 1.8% of the forests are
estimated to be degraded every year, the
major cause being deforestation (Skole and
Tucker 1991).

South America — where large tracts of the
Amazon rain forest are being cleared for
cattle ranches and soybean plantations —
suffered the largest net loss of forests
between 2000 and 2005 around 4.3 million
hectares per year. Africa suffered the
second largest net loss in forests with 4.0
million hectares cleared annually. Nigeria
and Sudan were the two largest losers of
natural forests during the 2000-2005
periods. At 11.1 per cent Nigeria’s annual
deforestation rate of natural forest is the
highest in the world (FAO 2006).

The Amazon forest is the largest, and one
of the most bio- diverse rainforests in the
world. It covers an area of 550 million
hectares and is shared by nine countries
including Brazil with the largest share at
68%; then Peru at 13%; Bolivia at 11%
and Colombia at 6%. Venezuela, Ecuador,
Guyana, Suriname and French Guiana also
hold a small part of the forest.
Deforestation of the Amazon rain forest
accelerated significantly between 1991 and
2004 reaching an annual forest loss rate of
2777200 hectares in 2004.

Mangroves are commonly found along the
sheltered coastlines in the tropics and sub-
tropics where they fulfill important socio-
economic and environmental functions
such as the coastal protection of a large
variety of wood and NWFPs against the
effects of wind, waves, and water currents,
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conversion of biological diversity;
protection of coral reefs, sea grass
siltation; and provision spawning grounds
and nutrients for a variety of fish and
shellfish, including many commercial
species. High population pressure in
coastal areas has, however, led to the
conversion of many mangrove areas to
other wuses including infrastructure,
aquaculture, rice and salt production (FAO

2007a).
Causes of deforestation and forest
degradation

From the dawn of civilization, human
activity is the main driver for deforesting
the Earth for thousands of years, though
natural disasters do play a role. In order to
save forests, one should know why they
are being destroyed. It may be mentioned
here that the factors responsible for
deforestation and forest degradation are
different in different continents and it will
be difficult to generalize the most
important factors. However, the most
common pressures causing deforestation
and severe forest degradation are illegal
logging, agriculture, unsustainable forest
management, infrastructure  projects,
mining, increased fire incidence and
intensity.

Illegal logging threatens some of the
world’s most vulnerable forests — from the
Amazon to the Russian Far East. It is an
ecological trauma that has no precedent in
nature except from volcanic eruption
(NRDC 2000). Wood is being used in
construction or manufacturing, and the
practice of logging prepares the trees for
those purpose and it is seen in all types of
forests and all over the world, but the most
devastated forest areas are in the tropics.
In tropical forests, as well as forests farther
away from the Equator, one of the main
causes of deforestation is to make room for

agriculture. Whether the farming is by
individuals who wish to grow only enough
food for their own use or performed
commercially, agriculture is often cited as
the leading cause of deforestation and it is
estimated to be the direct driver for around
80% of deforestation worldwide (Morton
et al 2006). Expanding agriculture due to
an increased population is responsible for
most of the world’s deforestation. In
addition agricultural products, such as soy
and palm oil, are used in an ever
increasing list of products from animal
feed to lipstick and biofuels. Rising
demand has created incentive to convert
forests to farmland and ranch land. Once a
forest is lost to agriculture it is usually
gone forever — along with many of the
plants and animals that once live there.
Cattle ranching are another cause of
deforestation. Much like farmers, cattle
ranchers clear forests to make room for
grazing cattle.

While agriculture is often the direct cause
of deforestation and forest degradation,
growing and expanding populations are
often the driver. The world’s population
has exploded from an estimated maximum
of 15 million people in prehistory, to more
than 7 billion humans of today. Such large
population numbers and densities make
people very dependent upon agriculture for
survival, and also importantly dependent
upon  expansion. With  increased
population numbers also cause increased
urbanization  resulting  deforestation.
Therefore, deforestation and population
growth are directly related to each other in
such a manner that the rise in population
invariably results in a rise in the rate at
which deforestation occurs.

Forest fire is another driver of
deforestation. Each year, fires burn
millions of hectares of forest worldwide.
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Fires are a part of nature but degraded
forests are particularly vulnerable. The
resulting loss has wide reaching
consequences on biodiversity, climate and
economy. The immediate removal of
forest canopy due to fire destroys the
habitat for many rainforest dependent
insects. Moreover, fire removes forest
carbon sinks leading to global warming
through the carbon dioxide build-up in the
atmosphere.

Degradation of forest means a decrease in
quality of forest, and is over 70% of cases
caused by commercial timber extraction
and logging activities, fuel wood
collection, charcoal production, and, to a
lesser extent, livestock grazing in forests
are the most important drivers of
degradation. There are also some drivers
of degradation of forests. One is climate
change: higher  temperature and
unpredictable weather patterns increase the
risk and severity of forest fires, pest
infestation and disease. But the main cause
of forest degradation is unsustainable and
illegal logging. Other causes of
degradation are acid rains, air pollution
and forest fragmentation, land pollution
and soil erosion and sedimentation.

Paper products are crucial to society, as
they have enabled literacy, and cultural
development. However, without changing
current paper production and consumption
practices, growing demand for paper adds
pressure on the Earth’s last remaining
natural forests. Even in this digital era, it is
rare that a day goes by without us
interacting ~ with a product made from
wood pulp: a paper cup, a cereal box,
tickets, tissues, fancy shopping bags,
sticky notes, newspaper, books, magazines
etc. 14% of the deforestation is done to
satisfy our huge appetite for paper goods
(Union of Concerned Scientist 2016.

Wood Products). This amounts to the
destruction of around 4.1 million hectares
of forest each year in the name of our
paper obsession. The process of
manufacturing paper releases nitrogen
dioxide, sulphur dioxide and carbon
dioxide into the air contributing to
pollution such as acid rain and greenhouse
gases.

Shifting cultivation is a primitive form of
agriculture practiced in the humid hilly
areas of the tropics of the world. It is
responsible for about one half of tropical
deforestation and some put it to two-thirds.
In India, particularly in the north-eastern
hill region and in Orissa this is called
Jhuuming or Jhum cultivation. It has a
substantial impact on reduction of land
cover vegetation, on promotion of erosion,
on reduction of soil fertility and
productivity, and on the decrease of water
resources (quality and quantity). The most
severe deforestation by shifting cultivation
can occur in two ways. Firstly, the shifting
cultivators who left their land fallow after
cultivation then continue clearing forests
for further cultivation. Secondly, forest
fires are caused by uncontrolled burning
during land clearance for shifting
cultivation. It was greater in Asia (about
30 per cent) but only about 15 per cent
over the whole tropical world (Wikipedia
2015).

Mining has been recognized as one of the
vital industry for not only economic but
also all round growth of the country. But
of all the activities of the man that affect
land, plants and animals, mining is
reckoned to be the most destructive.
Hazardous activities start right from clear
felling of forests for mining and ancillary
activities and accentuate as the operations
increase their intensities. Loss of
productivity and biological diversity,
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health and environmental hazards due to
air, water and noise pollution, loss of
fertility, microclimate changes, changes of
the hydrology of the area, siltation etc. are
some of the associated problems. Glossy
green coloured leaves of trees are laden
with black coal particles in coal areas and
red iron ore particles in iron mined areas.
The photosynthetic activities are reduced.
Stomatal openings are blocked and the life
supporting oxygen-generating capacity is
reduced. Large scale mining operation
especially open-cast mining can result in
significant deforestation through forest
clearing and the construction of roads
which open remote forest areas to transient
settlers, land speculators, and small scale
miners. These settlers and miners are
probably a great threat to the forest
environment than industrial ~mining
operations.

While population growth contributes to
increasing deforestation, the effects of
deforestation on population are also
becoming pretty obvious in the form of
climate change and relate environmental
issues which we are facing today. It is
estimated that deforestation is directly
responsible for around 20% of the world’s
greenhouse gas emissions currently.
Indirectly, it contributes even more, via the
mechanism of reducing carbon dioxide
uptake by plants/trees. As it stands, an
estimated 1.5 billion tons of carbon is
released every year by tropical
deforestation (IPCC 2007).

Clearing of forests by migrant families has
been generally found to be primary cause
of deforestation especially in forest
frontier areas (Geist and Lambin 2002).
However, while migration has a large
impact, urbanization is becoming the most
important driver of deforestation in the
21%. Century (Defties et al. 2010, Lambin

and Meytroidt 2011). Demand for forest
and agricultural products to feed growing
rural and urban populations will continue
to put pressure on forests. Moreover,
urbanization produces some of the greatest
local extinction rates and frequently
eliminates the large majority of native
species (Marzluff 2001).

According to a report compiled by the
United Nations Framework Convention on
Climate Change (UNFCCCQ),
approximately 80 per cent of the
deforestation in the world today is
attributed to agriculture (Morton et al.
2006). Of the remaining 20 per cent,
around 14 per cent is attributed to logging,
5 per cent to the use of fire wood and
remaining is utilized for other purposes.
All these human activities which are the
causes of deforestation invariably rise with
the rise in population as the population
growth is directly related to increase in the
demand of food for which we have to
produce more crops requiring more land
and to get more land for cultivation, we
will have to start encroaching upon the
forest land, cutting down trees and turning
vast tracts of green forests into large fields
(Geist and Lambin 2002).

Consequences of deforestation
Deforestation, which is the loss of wild
forest habitats due to human activity, has
grown into a global problem as demand
for wood climbs. Shrinking forests can
cause wide-reaching problems, including
soil erosion, water cycle disruption,
greenhouse gas emissions and
biodiversity losses. Combined, these four
issues affect not only wild plants and
animals but human beings as well.
Millions of indigenous people depend on
forests for their livelihood as well as for
food and shelter. Rural communities live
in and near forests, particularly; the tribal
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communities have been traditionally
dependent on forests for food, fodder,
fuel-wood and other requirements.

Soil erosion: It's easy to think of soil as
compact and unmoving, but that is not
always accurate. Soil can be surprisingly
loose, and it does not always stay in the
same place. It can be washed away by
rain or blown away by wind if it is not
properly anchored. What anchors the soil
in place? The roots of plants, mostly. This
is especially true of trees, which have
roots large enough to anchor large swaths
of soil. When humans clear large forests,
soil erosion can become a serious
problem. In some areas, eroding soil can
lead to disastrous mudslides. Large
amounts of soil can wash into local
streams and rivers, clogging waterways
and causing damage to hydroelectric
structures and irrigation infrastructure. In
certain areas, soil erosion issues caused
by deforestation lead to farming problems
and loss of reliable electric power. The
rate of increase for soil loss after forest
clearing is astonishing; a study in Ivory
Coast found that forested slope areas lost
0.03 tonnes of soil per year per hectare;
cultivated slopes annually lost 90 tonnes
per hectare, while bare slopes lost 138
tonnes per hectare (Butler 2012).

Water Cycle Disruption: The water cycle
is the process by which all water on earth
is distributed. Water from Earth's oceans
as well as from the surface of bodies of
fresh water evaporates and condenses into
clouds. Trees and other plants also extract
groundwater and release that water into
the atmosphere during photosynthesis.
Evaporation and evapo- transpiration
processes from the trees and plants return
large quantities of water to the local
atmosphere, promoting the formation of
clouds. Clouds then produce rain, which

becomes both groundwater and -
eventually ocean water again. However,
when large numbers of trees are cut
down, the water they usually extract, store
and release into the atmosphere is no
longer present. This means that cleared
forests, which once had moist, fertile soil
and plenty of rain become barren and dry.
This kind of change in climate is called
desertification. Such dry conditions can
lead to an increased risk of fire on peat
land and great loss of life for the plants
and animals that once lived in the forest.

Greenhouse gas emissions: Forests are
vital in the fight against climate change.
Forests and forest soils are the largest
terrestrial ~ store  of carbons and
deforestation is the third largest source of
greenhouse gas emissions after coal and
oil and forests also play a vital role on the
global carbon cycle. Carbon notably CO,
is cycled between atmosphere, oceans and
terrestrial biosphere. Greenhouse gases
such as methane and carbon dioxide are
gases that trap heat in Earth's atmosphere,
leading to global climate change.
Fortunately, in addition to releasing
oxygen and water into the atmosphere,
trees also absorb carbon dioxide. While
trees are still living, they function as
efficient greenhouse gas filters. The
moment they are cut down, the carbon
dioxide that was stored in their trunks and
leaves is released into the atmosphere,
further contributing to the build up of
greenhouse gases. After trees are removed
from a large piece of land, the carbon
dioxide in that area can no longer be
absorbed as it was before. Global climate
change, brought on by a build up of
greenhouse gases in Earth's atmosphere,
affects wild animals, plants and humans
via weather changes and increased
likelihood of natural disasters. It is
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estimated that deforestation contributes as
much as 30 percent to global greenhouse
gas emissions each year. So deforestation
is a tragic double whammy for global
warming — because not only do we
decrease the amount of carbon our forests
are absorbing, but we release a whole lot
more that has been stored up for decades.
Trees and forest balance the amount of
carbon in the atmosphere through the
process of photosynthesis in which plants
make their own food with carbon dioxide.
When there is an excess amount of carbon
dioxide in the atmosphere a ‘blanket’ of
carbon dioxide is created and this blanket
traps heat and prevents it from leaving the
Earth surface in the atmosphere. This
excess heat warms the Earth. If there is
too much of it, this global
warming and the heating of the Earth.

causes

Biodiversity losses: Forests are home to
80% of the world’s biodiversity.
Deforestation not only hurts different
climates around the world, it also poses a
big threat to the plants
and animals within the forest. As forests
decline, wild life is squeezed into an ever-
diminishing area, with many species
unable to relocate and thrive. Living
things have mastered the art of adapting
to new environments. This is how life on
Earth manages to thrive from the Arctic
tundra to burning hot deserts. However, it
takes time for life to adapt. Deforestation
alters land too quickly for plants and
animals to cope, which means that many
of them do not survive. If enough
deforestation occurs, entire species can be
wiped out. This loss of life is known as
biodiversity loss.

Biodiversity losses affect ecosystems. For
example, if a small species of frog
becomes extinct, it could affect
populations of predators such as birds

who rely on the frogs for food. Certain
plants might rely on the birds to spread
their seeds and might also suffer
population losses. Because each piece of
an ecosystem relies upon other pieces,
one species loss can have far-reaching
consequences for other species. It is
worth noting that biodiversity losses can
lead to what some would argue is
deforestation's worst consequence of all —
a loss of natural beauty and wonder. Wild
forests are incredible places, filled with
all sorts of life. In places like the
Amazon, new species are discovered
almost every year. This life is beautiful to
behold and amazing to learn about, but it
can only be protected if people work to
put a stop to rampant deforestation.
Acidic Ocean: The increased level of
carbon dioxide in the atmosphere due to
deforestation and burning of fossil fuels
make our oceans more acidic. Since
Industrial Revolution, beaches are already
30% more acidic, posing ocean species
and ecosystems are at extreme risk.
Ocean acidification reduces the amount of
carbonate, a key building block in sea
water. This makes it more difficult to
marine organisms, such as coral and some
plankton to form their shells and skeleton
and existing shells may begin to dissolve
(Feely et al. 2006)

Sustainable solutions

There are many solutions to the
deforestation of our earth’s forests. Green
business concerns re-use and recycling.
Green methods of production and
utilization of resources can immeasurably
reduce deforestation. Particularly, it is the
focus on re-using items, reducing the use
of artificial items and recycling more
items. Paper, plastics and wood are linked
to the destruction of forests and other

natural resources. By focusing on
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recycling paper, plastics and wood
products as well as adopting responsible
consumerism, it means there will be less
dependence on the natural resources and
trees. 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:

(a) Reducing emissions from deforestation.
(b) Reducing emissions from forest
degradation.

(c) Conservation of forest carbon stocks.
(d) Sustainable management of forests.

(¢) 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.
REED+ offers financial incentives to more
than 50% developing countries for
developing the strategies which include
many activities that have been the
conservation tool box for years: creating
net works of protected areas expanding the
use of responsible forest management
practices, preventing illegal logging,
developing management practices that
keep agricultural production away from
forests, and more.

The best solution to deforestation is to
curb the felling of trees, by employing a
series of rules and laws to govern it. 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. 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.

If we are going to stop deforestation laws
and rules help prevent deforestation and
for that we need the help of the
government to do its part. Specially, we
need world leaders to embrace ambitious
domestic and international forest policies
and globally, we urgently need
commitments to reduce greenhouse gas
emission in tropical forest developing
nations. 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
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make smart decisions that  shift
consumption and land use patterns in less
wasteful directions.
Selective logging of mature trees ensures
that the rainforest canopy is preserved.
This method allows the forest to recover
because the younger trees gain more space
and sunlight to grow. Planned and control
logging ensures that for every tree logged
another is planted.
Nature based solution such as forest
landscape restoration (FLR) can help
countries  reverse the effects of
deforestation and degradation and regain
the ecological, social, climatic and
economic benefits of forests. FLR brings
people together to identify the most
appropriate restoration interventions in a
landscape. It seeks to accommodate the
needs of all land uses and multiple land
uses.
For an individual:
1. Plant as many trees as possible
2. Stop printing and go paper less
at home and in the office
3. Buy recycled products
4. Cut down on meat intake and
eat as many vegetarian meals as
possible
5. Do not buy meat products
sourced from a land where
forests have been cleared.
6. Buy certified wood products.
Read the levels and look for
FSC  (Forest  Stewardship
Council) mark
7. Support the products of
companies that are committed
to reducing deforestation. It is
all about business
8. Raise awareness in your circle
and in your community
9. Buy only what you will use

10. Do not use palm oil or products
with palm oil

11. Practice eco-forestry
Healthy forests absorb tremendous
amounts of carbon dioxide, which will be
helpful for our survival. But due to
deforestation and forest degradation,
forests become sources of harmful gases
instead of serving as important carbon
sinks. However, considerable progress has
been made towards reversing the overall
trends of forest area loss in recent years
and 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
Deforestation and forest degradation are
happening everywhere on the planet for
many different reasons that vary from
region to region. Vast areas of rainforests
in a number of tropical countries have
been destroyed to make room for palm oil,
soy plantation and cattle ranching. The
increasing global demand for the wood
products threatens many ancient forests
around the globe, whether it is for paper,
furniture and fuel. Ending deforestation is
the best chance to stabilize our climate,
save wild life and protect our well being.
Healthy forests support the livelihood of a
large number of poorest people globally.
Protecting  forest is  our
responsibilities, no matter how far away
we live from the nearest one.
Stop the cutting of forests (stop
deforestation), establishing new forests
(afforestation) and reestablish old trees.
Sustainable forestry, changing farming
practices, forest stewardship and economic
incentives are all working to solve this
problem. Protecting the world’s forests

mutual
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should be our very first priority in fighting

global warming and climate change. The

death of the forests is the end of the life.

We need our forests and our forests need

us.
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Qs (STE)eie T SEqTer fohaT ST Jehd
2l
wiwar
o U T il ATET & HIHe & =¥
F A=t 9T (90 #HEH e =me 30
qder FATE) & Tk T =H
ATe U SAfasw Fafag (50 Fre)
T TF TR (15-20 FEHET) w7
fosFa 0 3@ Wa T AR
FIEhe (2 FohelT) #T fRgerma w2

o ITT & IET I MET (15 FoFeAT) Y

AT IHHT UF 92q I (H=hrd F7

o Sifas ATHRMAT FT q¥al § T a8
q Y

o THAFIAR AR fMILTIRH
TaY FUL T 9T W0 3fiY 39
qraUT FT 20 &A1 % sroEted g
3

o 20 a1 % ar= FsH (500-750) F
T & U 50 e
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o Tferal T FAT FT AT H BT
F forw T it STt AT 2T F AR
o TS T & |

o AT T ATUHR TTTHTT ST THI
T T % o a3 R *

AT UT 5 A1) = Fi

o I FHHFIEE 2-2.5 AEIAT H TATX

21 STaT 8| Tg FTAT, oI | Zoahl
AT & 3T IAHAIS e ARl giall

o FTHFE TAT B T 34 a1
Z2TT 3T UF AF (FiF) F €T H &7
TG 2T FT 2-35 TF 7 B2 Y
FAT FT - 2T F F=er anr
ERSIE R

o TULY TR T STORT ¥ 3T Fgalt
T ST el o o0 (A=l 90T &l

T, TSRt O geamTer R o

TR Bl
o TH AN H U Y 3T UF 32

T T2 IHHT HSTLT 2|
FHIHFIIES IATEh T LT L@ IR
o araerfaar
FH GHT H =l AT ATAT THIFFIES
T % fore A At o7 fFaw e &=
AT AF9TF 2 |
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1.

FHiFFIEE g & forw gHuT S
AT T FAT F1 |

ATAF & F F2 Frads Ad
et wT g SUENT Y TEH
FFEIITET TTHRAT Sit 7 BT &
FHTIST § 9 T FAL F FFE
JATT g a® 30 7 40 ierd FHT
AT T | FAL F THT FH AT ATH
g T F9U AF g § FE Aol
FLA|

TSl ® FA< FT 19919 20 T

27 Rt afewaw w@AT aaw

AqATF gl FHIGSl 9T oo g 7
TEA 3| A g7 UEH F FAL FH
qUEE Afgw g S Tar ®
TRUTHESET F 90 qt § oo ST
g duar AHRATNT T F Taa:
AT AT 2 |

FHfaE H q0 MET F TN
FAMT T HE qo0 MET § T
(Heat) T8 g % FHTLOT 9T AT
ST & |

FHAT GG T FLA g FIAH

FAC H M@ 0 AT HF F FHF 20
STTerd A9 gl AT ey |

FIUE =T & B o F IF T &
TaT & AT FT Fa=s 9@ &
& H AfUF FT F ST HT TAR
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FIA T TGN gl @8 U gl

2l
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=gt A "9 & o aH o aw H
JAF AT FH | FH TF I1L G0
FATT AR e Faait w1 Fo T

crrdlcc dodld %_g' SUYTh dldla<y

IEEEGER

FAL & df. T, ITEE (7.0 F
AHITE) Y@ 9% U Il & H
T & Aq: FHHFAIET & I
FAL FT YT, T, IS a91F 9 |

ENEL I%Q FEAL HLd HHT IHH

9 (ash) 9T [Ty |
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FLA F AA H UferuE el
BT 3, ST SHE & o Fl F
s S FT ars T g
qHATE |

FHT FFOIee Wl § FrEs qaraf
&1 gig F2ar & o1 9 # S+
ERIE IR T EGEG IR AL e
g ® et H Fhaar & Hw
e T STET 6 forg It araraeo
T TEar g, Sme I =@@r
e grar g |

FHA G UF AfAF @ T F
STANT & T H AW FAT §

FST @I FT AgA war & 3aeT aftw asdr @ e

A aaga A ScaTed § Fuwar & A1y
o FAA GG AW ITSATSH U LA UTTH G AT 2 |

AT ST AT qUrET H gEw T § ITARMT sfraroget £ dear §

AT 2l gtg gl g Reeer &t St

FAA GIE § AT AL 9197 |
g | AT, WIERRE e
U 9T Fed FoF drEl w9

HATAT | T STeat 3T 21 &

Tg qH il I qr@d % aa7ar ¥
AT gl Far &, 91 & G A

SALHRAT, ATATAAAT &l TETaT 2|

FHT FAEC FT ITTNT FLA 1T

Tl H AT T FFAT F Icared

H 25-30% T il gz BT Thai T 2|

ERIEIE RIS
A At gewd Star & o
ATIETTE U Iusfovw @ &
FA Bl

T GTE H LAY AL "AT H
I T FHTREEs o IR auft
ATALTT T qcd qef 0 AEHAT
o Iqs Bl AT 8 | Foraw uvei #
TETEY e HAT ot @ AT 2 | oA

FHTHFIES & IUIART I 9rel T

farhTe sT=T graT & |
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FO ITATEHAT TF HEeaear g,
T AT Frieret et % for aga
YA B

FHTHFIIES 6 TANT | JaT | STaier
T (FgEE) AT g Er E

e &7 63T, a1 9491 a0

F ST GO AT d@A F ATYd-

AT A AT SULE AT a1
@ | 98|
FHiFTIEE UF Hqfod @Te ¢ T
A, WIERRE TAT TEq il
{TAT & T @18 & AT v g,
THE AATAT GeH TMF qd o
Sk, afar, sfewaw, wgw 7
Fitaree off Maa g

FHHTIEE § A, Refa,
AT TS, [ECIEG:E
FHATAFT ATQ A qLE & -
CIEE TaTd (Bioactive
compounds) TIATH ATAT H qT ST
¢ TS ol § Aeqiord aEgare a9
HTF ITS a0 AT &qHar w1 fah
=TT 2l

FHTHRFIEE ST UTel (Hygroscopic)
BIdt g ST ATara<er § 96T 7 fH=re
% ®T H e & QU T 91 @
@ w W " T

IBEIEG]

(Evaporation) qaT
(Leaching) BTT 9THT o AF g &l
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AT § Aqq: FHIHFIES FT °d H
STANT & 9 Gl § Je-ame am
Afe AT W oOEr o T A&
ATATFHAT Al Bt

ERTE I I CE T R T L
St Areere R Sfar,

FIEREH HTAd SIIar, 9rei i

FEAR H Jlg FA ATl S(AT,
7 fomfAe &1 fEefead = a
TIATHE AT H&aT | HISE @ ol
T geq-sta qiH H AE gE-arel
& FAAAT TIAT AT SATAF FAL F
TS F qe Y agaw § qgT
CAREA

FHIHTITES C IufRera
T TS (AT RGP ECT
TETAT T FoIT L g (oI qrelf |
Fie ATIEAT F AGRAT & F=19 i
AT 98 ST 2

FHIHTITES C 7 T
A TS (AT gIaT & 3% o a9
I H ogedie g efie dret & v
T ITH 2l SI7d &

FHT & AT H g THL 6 Tl H
SH UeS-aEE urEd & fom,
THTSAS -&2TH o AT o =
& forg, Argusr 9T 9= & o,
qAAS Al 9m=d & oI,
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TAGaS -9 UTEA & forw g
FaTZAST -FTE(ed U= & 7w &
FIAT & Aq: |9 & &7 § IcqTiad
USITSHT | sl @18 & oral &
qI-AT FHAT Bl GGEAR T
ORI STHTE 2T 5l

JHEHFEE & ITANT | G &
Aqlfds O S T

(Porocity), STTETIOT &THAT (Water

Holding Capacity), =T HZ=T (Soil

JeEq-J1a1g (Micro-
climate), dcai & TwA o IO

structure),

&gadT  (Nutrients Retention)Te

SupplyingCapacity), TTETI=® 0T
ST - FE © ATSEIS & T |

FHT (Reduction in C:N ratio),
FAEEH TIAT 6 ATHeT § T
(improvement in decomposition
of organic matter) 3T Sifa= ol
So-ATEZeE R e
THEIAHTE A afe 6 Fear #
TITH YT gral g JiumHeasy
S\ R RS
FAALEAT Bl

FHHTIEE & ITAN & IH &

JTOHTE, THT, T2 q9r 9. U,

gAY d&

Mo wa & See ga7r & 9

I F HIEHEFARHe &l
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UFEYAT (Homogeneity) & forw
FHAdT UaT gl gl

Fowt A1 3R | R

G § FredfFor FH gar g A
f=TE T i F=a gt 2l HErE
F AU | g gl gITHHR TIM
o =TS & AT § FwHT AT B
Tg dgd FHF 99T § JITT gl S
SITETEEE gTe uT Adwar w9
I % T FTLT-ARTT § FHHT AT
2l

ITHIT ST HOZEH ITART H
TS T HATAATE ITAH &l
STAT 21

FFAT TG, ST @18 g & HIL0
THE AN & B, Fosil, AT AT
OEAT W g oAt g, e
e & 399w dgdl T F
Hrerar gl

S| TAT FohaTe S|l srET & A
RS

AT, AleoTAl T FATSII T IcaTeA

% STAT g ST &R, T T AT
F=zgT gl aTar gl U fRET A&
QX Sared me Srar
SSTATTHISA T AT AT Al

T et 2
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o FHTHFITES H GIAAATL 6 AT A5l
2T T °d § THET ITANT FHied
T T ot T F 'eaaear A
HEEAT Aol gidTl THeb fA0did Tax
F @R (FYM) Td = FFeel &
SUANT ¥ d H @IOqare ATe
I 2

o FHIHFIEE & ITANT H FIY IcATal
ST IOETTH AT AGT §, Ao

SEIUTEAT AT ATl I AT
AHAT U & goF I Tl g &
EIR R | E-E AR

Tt it 3T § AgA

o FAL H ITAN @I aH H g &
AT § FHT It &

o T FAL, MAT AT FEA FAAT
¥ e G smar g, SEw
T g TR 2 gl

o WX ¥ Iaq Al gl HaHdT, A=Y
e AT TE FEdl @ arara
3o T grar

o TFHFHIIET F HIEAH & AT(AL
TRTAT AT AT ITATET Hs-FaL
O FHOT AETT gl ST gl
=HE TART § @dl § geaqar |
FH Bl gl

o S F STerEaT 7 gl 2T 2
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o THEI T TRy ST ST H Tl R
HIETH § i AT 9590 H AT
AT 2

o W & S@Ea¥ § gl grat g1 A=
TS T & ITITE I UHdT g

o FAU TN THATT AT FIAHH
STATOE 0 @THRT 39 ATHEIH
gHE § Ol #Y ad gl

o FHTFFIRE H WA ToT Tl
THATT TgAT AT Tohetl AT T &
SfraTop(Pathogens) Safesd =i
gl

o THIHFITES FATH AT HAT TTAT &
AT AT T Y@ § HETAAT
IEEGIER

Sfae @&l § e @12 (Vermi-compost)
UF Hgcdqul aTd g (oraehl |refshar &

T T FeqPT &qC g2 a7 7 Ty

gl o e 7 FEedia o #
FHIHFIEE FT ITAN g2 G99 92 o
ST &M 18 8% TR & YT qle, %l
Y, |, wAet F Prooot w7 ¥
qrFiash, RO 9 AT SR (900
gT3) gl THH AR At U ot

T TSI & AGGL T&TH T AT T &

TAT TATELO U il FHEAT AT AT
TRl Bl
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FITAE GHRA F AT T ATICHT FT Tg<T
v 3, e T, oS, . ¥, Rt v W gy

A HALA, A AT U F ATAET TAR
IO et A= SAqHATT HEATH
STAAT, HETTRLT

TEATIeHT, SET T AT & gF 99T | v
g T, = & Foq o=t arfest T us uAm
I 8, gl <f°a shad § @ § 9T
g aTelt e, afser, sirwfa e wet

T IITAT SATAT § | TAd: THHT AT TH

AR, TRATE H IURAT IRETT ST Fr
HEAT UF SHIE &l Isddl & AT

BIAT 2, AT & AT TH ATCERT H I
ST aTAT 91T, Heofl U HeAl 7 I97
IR ET & TaEd] il T6E & TIH gal &,
g ofaw & a@=t & a9 97 arsit
9T, Fostt U el ITH 21 ¢ |

Tl EATICHT % o7 STg & 94 THIS

% Aere grar o1, e it e § ST
R T 9T T qEaTtedr § O TN
TR ST Toh, 9T g 9T gL |fesdl
51 UF fRyehl T ST ¥ =9 § g1 9Te
T AT T THEME IAH! & o7 ofF
AT H 9T, Tlesdl Ta Bl HT TS
Ieqras fRaT Srar o |

e FEd MR UF S o
T FHO HEAd: AgT &l W oS Y
SYASAT FH g (1 &, FHT A3 dl AT
qF TEATH &t § gfataa T ST w@r g
g foq wiafeq waae g i S8 o=

FEHISIAT THT od ST Tl 8, Sal g
T OH G AN, ger AW UF T8

FTTECHT FT FAT AT, TG AT ATHI F T

T ETAT A1 BT 72T 2 |

a9 fafeq afas mgmrt #fes-98 &
FROT Y 092 H FF TF E THR
AT T SHEALet, FMET Ud g §
FAE TREdd gl §, Jg Al °§ gur
T T2l §, =9 AT H HleodAl & (AT §
FRT TSTRT gom or, Se| g oA &
AT H Afesdl TA FAl HI @IS
SATET M1 H FeAT 981 off, a0 2030
ATF ST F a9 Tg AT <@ AT A,
JTET F AT ATAT FHT T, FloaTT T, ATH
UF AT T AT 9-3 T 31w @@ FT 3iET
ATIT STAT AT, Ue 9412 % faforer areaay
o Hieadl w1 94T TH0 T 9% T 5
fer A aars o7 Wt o1, e werwasy

T AT aTsi g7 Tg 9Tt off, ua "@har g
T GALT AT FAT LT 97| =9 90y i
T T AT A/ 92 et | T, T oawy
LT &= W FH O g 9T qRarieHl

(BT 9T ATICHT) FT SATET TAAH BIdl

J1,3YLE <% Tfestal Ud AweftT &1 =%

o BT IcITaT AT gT Teha T AT |
A TWHAT & A g aTfedl §
siroefir et 1 7ga
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TH ATICHT o HTEAH § | A qTS( 9T,
qasft, Sfeff Ua Fer Iurse g1 AT & |
ST THTAA, hiaATeF U HHA0T q<h
Tfesratl, swefiAt w7 =2 & g1 Icaried
o ST FeRaTe |

A TEE 9T, Hesfl U FAl Hl AAATS
LI F H 9T § SITAT ST T g |
FITAe-9 % HETHTL & T8, 9¢ § g ool
UF FAl il ITAHAT B9 F HIL T -

I ITATE AT & F9T ST Tl g, ored

TR T AT 2H19 U gieodi ardl |
Tl AT € |

T Attt § sl overt 1 Scarae, F12
FT FATT H TETAF BId g, ST I Ffae
THA HI FH FIA H A FGIF AT
(S - R, erae, gea) |

Tg ATreanT § et qTe T AR S
T AT FoRAT SIT &ehaT g, STHT T <@r o7
2T & T, Agcaql shwefar ovgr o a=
q g Aqg g A FE A g |

T A WTHTLT U ST I AT I AL
Stae # qEdd: it el /g At §
T T TR & Hhe g § a9 qh
T AHRTCHF FT AT A7 I Zav 2 |

FAATE § JATESI U qATSH G
qieoral 3T FAT § ITTEAT ATTITH TTTH
Tl FT Uged, IT9 Bl AT Al
TegTte 1 fafsrer d=me giaemst & Areaw
T A ST i SAWTEF AT AT 7@ €,
g o9 fiiedras va AT I9h
< dfesdl 3T FAl ahl T H FTEra<s af
e
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FIGe HFRAT 6 aF Tg Fgad del
o

qfed grar <@l AT HT SEeTsRdT gt
gaspe it =T AT g T 99T
FEHISTAT THLAS | L@ ATl AN o o H
STy QAT Feqall SiH- G Il 6l

T, IO U2 TF I & (Sed, T T
Hedh, GURAT FT ITAN THAT Hl A8
RIS A I I M R i |
T F e ua @ T e T o

AT FX EQ AqHT Fleodl & 9

TR ICATEA AT ST Tl g 30T a1
ot S\ T af<r &7 A q9T-aHT § e
T TETI S ST & b diestdl
IeqTad 6T ST @t ¢ | e, FFaee ud

I R &7 =9 @E 9l 9 ' 9,
SURIh QT TEGAT o6 A= ST (T g
T UF T FeAT T ST § T U2 7
TATREE FAT H T ©F Fh Q@ ST
THdT g, FoTa ST &7 U 97 § 7
gr | gl FFaee U e & o0 § 9T
fafsr wehe it afes=i & i T Tt i
T | AT A7 AT ¥ | T TR T A

QTGS TAT%ed Td Alg i aeqall &l
9. SYANT B 9Tl g, Tq T 98d
UL UE S|l & TEEEE 39w
H<h, HieATe® qh, Hiae aTALH qF 0d
qreT Afesdl, SiiwefiT wa weAl w1 AT
AEATTIAF AT ST FHAT € | 30 TR

Tg ATIeHT | JTaF AR & 87T A
STHAT &0 7 Fael Tl T, "eofl, sirefi

T ®d 3T A B, AU, TATT o9
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Tedlleaml § TR IHY, THid & Hld

TEHL qATE Th! A1 AT AT FT 9T ¢ |
T3 g0 e M=AT UF =qA F F@, qv
qTd § I, W S9dT g7 9 | EH &l

Tfestal Ud %Al HT Icqred haT AT |

S T off arfaa grar g, aa fhaar oft
AYF FAT T 20 ST AFTF ATHULT 6
T |1 STHIT & &1 =T 9277

ool & 9% U qad IATaH % o[ Tg
AT SF9TF g A, Tal g H dAel dieadl
T FAATE AT ST, S T THT | THT
ooy, =oft w axaTa F wAa @ e
FArenr, e, @, ST ud awE kg H
Tha<, ATEeAl, TS, TANHT, T2, T
A, OTASTH, ST, AT, SHTEL, TTAH AT

TfesT =l FT T FL 6 Td qad IcqTad
TFaT ST @96t & | A5 T Afesrat UHT WY
g, ST AU d FlesTAT il IcaTiad Y Tohd]
g SH-gHIEY, 9™, TS, ITdw, [Huer
EUEY

afesTat o ®r FT IULRE GTET H TaYA-
Tfe IcaTeEs F q9T qren i gty w1 O

e va agq 79 fog wr g a1, 9nT-a85g
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UT I[ETS FY S(TaF QI STH-h43T @IS, T

¥ AT g uvd e i °@re w7 ST
FaT ST WhaT g | | g ATy A e
T fe@rs a1 g ar fi\ AT JREn w6
T Ud A1 df 7 997 - 997 4 [Rese

T ST gwar g, e SifEw w7 #

oot al T IcATa AT AT FahdT g | ITT

T wEAT, T THT, FEATIT Gl o
FIAT T AGEAT, AqTA ATAT FAloodqT *
oo It I8 a9 &1 YEY UF weAl &
TR IcaTeq & forw =9 uw off fFaw =7 &
ST <AT ATTITF ¢ |

qEOT oA F Ty AT T SULUH
AT § S T FHeAL F IIAT o0l Sl §
qTeTeh, ATAATSH, Fereht, Sieht, Fear ua
ST T A6 IcaTaA (RAT ST T@T €, 97

o AT A TATReF & [Redl H q&IT,
R, @&, qoer efs &1 &l

TFAATISF =2 § 3797 577 2T 2 | o
“Recycle and Reuse” F concept &l STaHT

T B IT ATEHRT ([garieasn) o =i
qfesi Ua SUTET T T Icarad fhar
ST TBT 8, STET #f A= U 70 o vea #
FATAT AT E |
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Indian gypsy moth, Lymantria obfuscata and its control measures
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Abstract

This article deals with the pest profile of
Lymantria obfuscata Walker (Lepidoptera:
Lymantriidae), a key insect defoliator of
white willow, Salix alba L. (family
Salicaceae) in India. The management
aspects of this insect pest are mentioned.
Key words: Willow, Salix alba,
defoliator, Lymantria obfuscata, control
measures

Introduction

The willows belong to the genus Salix
(Salicaceae) is one of the most important
taxonomic entities in the world because of
the great number of species and varieties.
There are about 330-500 species
worldwide (Zhenfu et al., 1999), occurring
mostly in the arctic region and north
temperate zone, but few species in the
southern hemisphere covering tropical and
subtropical zones. In India, about 33
species of Salix are reported from
temperate regions, except S. fetrasperma
and S. acmophylla, which are found in
tropical and sub-tropical riparian areas of
the entire country. Few introduced species
have been sporadically cultivated in the
foot hills and inner valleys of Himachal
Pradesh, Jammu and Kashmir,
Uttarakhand and the north eastern regions
of India for many years. Among them, the
most popular is Salix alba, commonly
known as white Willow. The other Salix
species are S. fragilis, S. caprea, S.
babylonica, S. matsudana, S.

amygdaloides, S. purpurea, S. viminalis, S.
triandra and S. phylisifolia.

Overview of insect pests

Browne (1968) has mentioned about 19
species of insects belonging to five orders,
such as Coleoptera (2 species), Diptera (3
species),  Hemiptera (4 species),
Hymenoptera (5 species) and Lepidoptera
(5 species) associated with Salix alba in
India. Among all, Lymantria obfuscata is a
key insect defoliator of white willow. The
pest profile and control measures of this
insect are described.

Pest profile

Lymantria obfuscata Walker
(Lepidoptera: Lymantriidae)

L. obfuscata is commonly known as Indian
gypsy moth, occur in the montane and
submontane zones of north western India
and West Pakistan. The eggs hatch in early
April and caterpillars feed for about six
weeks. Feeding takes place during the
cooler hours of the day and at night during
the middle of the day the caterpillars
congregate in colonies of hundreds of
individuals on the bark of the trunk,
underside of the branches, in forks, under
the shelter of epicornic shoots and the
foliage of ground plants, under stones, etc.
(Beeson, 1941). The full grown larva is
about 45 mm. Pupation occurs in similar
positions and under the protection of
sticky silk webs. The pupal period lasts for
10-14 days and emergence of moths
occurs during June-July. The female has
vestigial wings and does not move far
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from site of her pupation, close to which
she lays a mass of eggs covered with
yellow hairs from her body. The eggs
remain unhatched until next spring. Hence,
the generation is annual.

The species is known principally as a pest
of orchards and plantations of Alnus nitida,
Malus domestica, Populus spp., Quercus
dilatata, Juglans regia, Salix alba, S.
babylonica and S. fragilis, in Kashmir and
the north west Himalayas (Beeson, 1941;
Gupta, 1982; Masoodi et al., 1987 ).

L. obfuscata is a damaging defoliator of
willows and defoliation causes loss of
increment. Trees may be killed if they are
severely defoliated for more than one year
(FAO, 2003).
Control measures
Gupta (1982)
insecticides against the eggs and larvae of
L. obfuscata in apple on hills of Uttar
Pradesh and found mineral oil based ESSO
tree spray oil, IOC tree spray oil and
Power oil WSE 7267, all at 3, 6 or 9 per
cent and Sandolin A, a dinitro or the cresol
preparation, at 1, 2 or 3 per cent very
effective in reducing the viability of the
eggs. Further, application of 5% dust
formulation of insecticides like BHC,
Aldrin, DDT, Heptachlor, Chlordane or
Carbaryl in 30 cm wide and 0.5 cm thick
bands on the ground around the trunk of

evaluated several

the trees or spraying the trees with 0.05 per
cent emulsion of insecticides like
Diazinon, Endosulfan, Methyl parathion,
Dichlorvos, Quinalphos or Fenitrothion
resulted in satisfactory control of the
larvae. Masoodi et al. (1987) carried out
field trials to evaluate the effectiveness of
Endosulfan, Fenthion, Fenvalerate and
burlap bands against larvae of L.
obfuscata on walnut in Kashmir. Burlap
bands 30 cm wide were stapled around the
trunks of experimental trees at waist to

breast height and subsequently Endosulfan

and Fenthion were applied at 0.05% and

Fenvalerate at 0.03%. All treatments

significantly reduced the pest population,

Fenvalerate and Endosulfan being the most

effective.
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Plants have adapted to an extraordinarily
wide range of light environments, from the
deep shade of rainforest understory and
underwater habitats to the high-radiation
environments of deserts and mountain
tops. Exploitation of a wide diversity of
habitats is possible because plants have
evolved various mechanisms to optimize
their use of sunlight. Many plants also
exhibit great plasticity in their response to
changes in light availability within a
particular habitat. This potential for
acclimation enables plants to exploit more
variable environments than plants with a
narrower range of responses to light.

In low light, plants need to absorb
maximum light for photosynthesis if they
are to survive. In high light the problem is
reversed. Plants need to maximize their
capacity for utilizing their abundant light
energy. At the same time, the plants have
to deal with excess sunlight when their
photosynthetic capacity is exceeded. As a
consequence of such unrelenting selection
pressures, plants have evolved a variety of
features that optimize light interception,
absorption and processing, according to

the light environment in which they had
evolved and adapted. Adaptation implies a
genetically determined capability to adjust
attributes, i.e., acclimate to either sun or
shade. Such acclimation calls for
adjustment in one or more attributes
concerned with interception and utilization
of sunlight. Common features of either sun
or shade plants are outlined below, and the
advantage to plants growing in different
light environments is discussed. Field
applications are illustrated with examples
of sun/shade acclimation and sun fleck
utilization in rainforest plants.

Shade plants can increase their
interception of light by producing large
leaves. Some of the largest leaves
produced by plants are found in rainforest
understory. Leaf size can even change
within an individual plant, smaller leaves
are produced near the top, where
irradiance is highest, and larger leaves
towards the interior and base, where light
levels are lower. Another way to change
light interception is by changing leaf angle
and/or orientation.

Vertical arrangements enhance
interception of light at low sun angles
during early morning or late afternoon, and
reduce interception at solar noon when
radiation levels are highest. Horizontal
leaves will intercept light all day long, but
especially around midday. Accordingly,
leaves in a rainforest tend to be vertical in
emergent crowns and horizontal in the
understory. Similarly, pendulant leaves of
many Australian trees such as eucalypts
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that typically occur in high light
environments represent an adaptation that
helps avoid excess midday radiation.

A seed germinating rainforest
understory starts life in a low light
environment. This will not present major
problems to an obligate shade species
which cannot tolerate strong sunlight; such
species have adapted to life in an
understory. However, many rainforest
species are better described as either shade
tolerant (i.e. able to germinate and persist
in low light, but requiring higher light to
reach maturity) or shade intolerant (unable
to germinate or grow in low light). In
succession terms, shade tolerance is a
feature associated with climax species and
shade intolerance with pioneer species.
Shade-intolerant species tend to produce
numerous small seeds throughout the year
which are widely dispersed. Their seeds
are also able to remain viable for long
periods (years) by going through a period
of dormancy. This is often broken by high
temperature or strong direct sunlight with
a high ratio of red to far-red irradiance
(R:FR ratio decreases with sunlight
attenuation through canopies). Such
environmental cues for germination are all
experienced in wide gaps. Following
germination, seedlings show rapid growth
to maturity, allowing them to become well
established in a gap before other slower
growing species. These characteristics
increase the probability of success for
shade-intolerant species in the
heterogeneous light environment of a
rainforest.

Shade-tolerant species, on the other hand,
have evolved a different suite of
characteristics. They tend to produce a few
large seeds which are generally not well
dispersed, with little or no dormancy.
However, the seeds have the ability to

in a

germinate in low light and persist in the
understory as seedlings for years. A rarity
of gaps and a lack of dormancy found in
most shade-tolerant species increases the
probability of establishing in a low-light
understory environment. In situations like
this, the larger seed provides seedlings
with a reserve which they can draw upon
during early establishment. In rainforests,
tree seedlings in understory
habitats is positively correlated with seed
size, especially in the first few months
following germination.

Emergent trees of tropical rainforests have
to endure strong sunlight, and leaves
comprising the crowns of such trees will
have acclimated to full sun. In young-
growth forests, canopy emergent are early-
succession fast-growing species that are
adapted for fast growth in full sun on large
disturbances. Such species represent an
initial phase in forest dynamics that might
last 10-20 years. By contrast, in old-
growth forests, early-succession species
have long since completed their life cycles,
and will have been replaced by later-
species whose seedlings
initially tolerated deep shade on the forest
floor, but now endure full sun as canopy
emergent. Such remarkable plasticity is an
adaptive feature of late succession species
and involves sun/shade acclimation by
individual leaves.

Formation of gaps provides an important
opportunity for many rainforest plants to
escape from the dim understory
environment and reach maturity as canopy
trees. Rainforest habitats actually present a
continuum of light availability ranging
from almost total shade through
intermediate levels of direct and diffuse
sunlight to a wide gap where direct
sunlight is received for most of a day.
Input of direct sunlight beneath a closed

survival

succession
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canopy can be surprisingly high because of
sun patches and more transient sun flecks.
Sun patches occur when small and variable
openings in the overlying canopy permit
direct sunlight to penetrate to the forest
floor, resulting in the familiar patchwork
of sunlight and shade which can be seen in
any understory on a clear day.
Plants often harvest more light than they
can use in photosynthesis. When they are
exposed to excess light there is an ever-
present possibility of photo inhibition.
This may happen when tree fall produces a
rainforest gap and suddenly exposes
seedlings adapted to life on a forest floor
to sustained 10- or 20-fold increases in
photon irradiance, or when water stress or
low temperature restricts access to carbon
dioxide in sun plants.
Clearly, photo inhibition is an integral and
indispensable component of
photosynthesis. The Inefficiencies it
produces in light utilization are essential to
the stability of the photosynthetic
apparatus in organisms that depend on
light for life, and especially in
environments where they can do little to
regulate the incoming flux of this basic
resource.
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Abstract

The human civilization directly or
indirectly relies on the natural resources
and biodiversity. Human wused it in
diversify form from consumption to
various utilization to cater the daily needs.
Biodiversity includes all the living
components of the biosphere. The
utilization of the biodiversity exists since
from the human civilization. The
biodiversity is utilized by the people in the
form of food, medicines and other
purposes leading to the human wealth and
prosperity. Traditionally, the people of the
India live with the harmony with the
nature and utilize the natural resources in a
sustainable way for generating the
livelihood, food supply, herbal drug,
medicinal value and primary health care
systems besides obtaining the economic
gain. The sustainable harvesting of the
natural resources is essential to fulfill the
current and future needs of the coming
generation. Therefore, judicious utilization
of the natural resources especially the
biodiversity needs to be taken care with
due consideration of their prioritization,
conservation, management through well

planning, extension and  policies
instruments.
Keywords: Biodiversity, Herbal

resources, Conservation, Management,
Sustainable harvesting, Traditional
medicine

Introduction

Biodiversity refers to the living variety in
the Earth representing variation of flora

and fauna in a given ecosystem and biome.
Biodiversity is key indicator of healthy
biological systems. Globally in present
time, there is growing concern about the
traditional knowledge and medicine. This
is very important from livelihood,
industrial modernization, agriculture and
medicinal and herbal drugs perspectives.
India is known as most diverse and
biological rich country in the world. India
is bestowed with diversified habitats from
tropical to temperate forest, wide coastal
range and wetlands including various river
systems, geology, topography and climatic
regimes which support  wealthy
biodiversity. As per the estimate of the
MoEF&CC (Ministry of Environment,
Forests and Climate Change), India have
47,000 flora and 81000 fauna which
accounts 7% and 6.5% earth’s flora and
fauna, respectively. India reflects centre of
origin of 5000 flowering plants, 160 crop
plants and 320 species of wild relative of
cultivated crops. Further, India has 372
different mammals (8" in world), 1228
bird species (8" in world), 428 different
reptiles (5th in world), more than 50,000
insect species along with 13000 butterflies
and moths.

Traditional knowledge is practicing the
indigenous and local techniques by the
communities across the globe. This
knowledge is developed from the historical
experience and passes from generation to
generation among the communities
regarding  the resources,
environment, culture and tradition

various

© Published by Tropical Forest Research Institute, Jabalpur, MP, India



Van Sangyan (ISSN 2395 - 468X)

Vol. 8, No. 5,

Issue: May 2021

(Chandel et al. 2017; Rathia et al. 2019).
Traditional knowledge is precious in the
form of plant based health care system and
medicines derived from bio-resources.
This knowledge contributes significantly
for human society and leading to
sustainable development. The indigenous
and local communities reside closely with
the nature and live with the harmony with
plant genetic resources. They cultivate, use
and preserve these biodiversity from past,
thus their techniques and skills gives
precious ideas and informations to worlds
communities.

Traditional medicinal values and
utilization of biodiversity: A snapshot

In Indian perspective biodiversity is well-
linked with the traditional medicine and
healthcare systems (Figure 1). India is one
among the 12 mega diversity country of
the globe and nearly 8000 species used by
Indian communities as herbal wealth. This
accounts 50% Indian flowering plant
species and among them only 10% are in
active trade. It is reported that in Ayurveda
1200 species are used, 700 in Unani, 900
in Siddha, 450 by Tibetan, 600 in Amchi
and nearly 1800 species in classical
medicinal  system of India. The
Chhattisgarh bestowed with the rich
biodiversity and regarded as herbal and
tribal state due to rich forest cover, tribal
diversity and population. In rural area and
forest dwelling people used to rely on local
medical tradition for primary health care
for various diseases. These people live
with the harmony with the biodiversity and
they utilize, protect, manage and conserve
it judiciously for sustainble use. They
linked with nature traditionally, culturally
and spiritually. Their belief, knowledge
and skills make these resources more
precious in terms of medical tradition.

In Indian herbal industry, nearly 95%
supplied of medicinal plants
material is supplied from forests. Thus,
traditional medicine contributes
significantly in primary health care
systems and approximately 60% of global
populations rely on this. The medicinal
plants are directly collected from the
natural forests and from domesticated
farming system. However, synthetic
medicines offered several needs and
utility, the natural product and drugs
requirements also persists worldwide for
medical care system, pharmaceuticals
science, ethno-botany, biomedical research
and human health point of view which
depends upon flora and fauna.

or raw

Prospects of biodiversity in human
wellbeing

The utilization of biodiversity for human
wellbeing is well known and acknowledge
by the scientific community and people of
the world. This is also reflected in the
quote of Mahatampa Gandhi
happiness is impossible without true
health”. Biodiversity is important for
humans and ecological life support
through ecosystem function, process and
services (Jhariya and Raj 2014). The loss
of biological resources affects the raw
materials supplies, exploration of essential
drugs and allied technology which leads to
loss of potential medicines, natural
chemical, genes, medical models and
threaten to human health and civilization
(Raj et al. 2019). Therefore, the
biodiversity conservation is essential to
explore molecular diversity for drug
discoveries in future. But, the current trend
of biodiversity loss affects the natural
balance and alters the ecosystem function
and services associated with human health
and prosperity in a great extent.

“True
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Biodiversity and local medical tradition
depends upon the traditional knowledge to
utilize the various biological resources for
health  status of the community.
Biodiversity offers various goods and
services to humankind to maintain the life
on the earth (Jhariya and Raj 2014).
Further, the development of various
medicines and pharmaceuticals are directly

Gloriosa superva

Azadirachta indica

Catharanthus roseus

Aloe vera

rely on the understanding of biological
resources which supports the good health,
economy and overall wellbeing and
prosperity of human civilization. The
proper conservation of these valuable
resources through scientific management
is essential to benefit the society in
sustainable manner (Painkra et al. 2015).

Adheatadn vasien
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Fig. 1: Views of few plants used in traditional medicinal health care system

Threats to biodiversity
Globally, the biodiversity is decreasing
with the passing of time. Due to various
factors and drivers, the earth is losing
various flora and fauna which altering the
natural process, function, services as well
as balance which affecting the biosphere in
a great extent (Raj et al. 2019). The factors
which causing the biodiversity loss
includes the changing climate, faulty land
use change, forest fragmentation, mining,
deforestation, wildfire, grazing, poaching,
management,
cultivation,

unscientific
overexploitation,
illegal activities, habitat loss, invasive
alien species, socio-economic activities,
technological intervention and biotic
pressure in the form of urbanization,
industrialization,
agricultural production, etc. (Millennium
Ecosystem Assessment, 2005; Raj et al.
2018).

shifting

extensive/intensive

Management aspects

The management aspects include the
technological, applied and practical
applications which help to conserve the
biodiversity. = The  conservation  of
biodiversity can be meeting out through
ex-situ and in-situ methods/techniques
(Raj et al. 2018). The integration of
different tool and techniques must be
designed and applied towards checking the
further biodiversity loss as well as
conserving it for future generation.
Further, the knowledge and awareness
regarding the biodiversity among the
people must be disseminated through
scientific  exploration, extension and
institutional collaboration with people
participation to achieve the desired goal of
management (Jhariya et al. 2019). Further,
legal framework along with effective
policy must be framed in order to check
and regulates the various biodiversity
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degrading agents, factors and drivers.
Moreover, the promotion and adoption of
eco-environment friendly technology can
be the best cost-effective management
aspect to forward for
environmental sustainability (Khan et al.
2020 a,b; 2021a,b,c).

Conclusions

Biodiversity is the integral part of the

move €COo-

human and it contributes towards
resiliency, security, social interactions,
economical, traditional, eco-

environmental, health system, etc. for
human wellbeing. Due to increased human
interference the changes in the scenario of
biodiversity have observed globally. This
leads to alteration in ecosystem services
and natural balance of the Earth. However,
people derived the direct benefits from the
biodiversity but the societal cost is much
higher by losing the precious biodiversity.
The timely conservation affords needs to
be designed to strengthen the response
option towards sustainble utilization of
biodiversity as well as for the human
wellbeing. Proper research and
development is needed to improve the
measure to conserve the biodiversity as
well as decision making progress. This
leads to best information and database
availability through which we can design
and plan of action towards conserving the
precious  biological Thus,
“Biodiversity starts in the distant past and
it points toward the future”, therefore, for
overall prosperity of human being one
should needs to follow the moral duty

resources.

“Give back to the mother nature more than

what you have taken” for sustainable

development and sustainability.
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