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From the Editor’s desk

Although significantly more maoney is spent on the conservation of tigers than on any other threatened species, today
only 5200 to SEO0 tigers roam the farests of Asia, occupying only 7% of their histarical
range. Uespite the global significance of an interest in tiger conservation, global
approaches to plan tiger recovery are partly impeded by the lack of a consensus on the
number of tiger subspecies or management units, because a comprenensive analysis of
tiger variation is lacking. Lonserving tigers will require land use plans that addresses
challenges associated with increasing human populations near tiger landscapes.
Nevertheless, habitat loss presents a more immediate and largely irreversible threat to
tigers. ver the last century the tiger’s (Panther tigris) landscape has changed
dramatically with a range collapse of 3% due to habitat loss, prey depletion and direct hunting. The potential for

conflict between humans and wildlife is increasing with the expansion of human populations, farming frontiers, and
housing into wildlife hiabitats. An expanding human population has put increased pressure on the tiger's habitat and jits

prey.

Multjplication of genetically identical copies of a cultivar by asexual reproduction is called clonal propagation. In nature,
clonal propagation occurs by apomixis (seed development without meigsis and fertilization) and/or vegetative
propagation (regeneration of new plants from vegetative parts). lissue culture has become popular method for
vegetative propagation of plants. Aseptic method of clonal propagation is called as Micropropagation and it offer the
advantage of large number of true-to-type plantlets can be produced with relatively short time and space from a single
individual It is the fact that micropropagation is the only commercially viable method of clonal propagation of most of
the horticultural crops. eg. Orchids. Micropropagation is an efficient method of plant regeneration and rapid
propagation through organogenesis and embryogenesis of any valuable genotype obtained by non-conventional
methads.

This issue of Van Sangyan contains an article on conservation of tigers and micropropagation technigues for the
regengration of plant species, There are also useful articles on social forestry, consecrated plants in Indian culture,
soil testing, some medicinal plants of Achanakmar-Amarkanyak biosphere reserve their use and conservation, gum as
an NIFP product and biodiversity of Dactylorhiza hatagirea and Pycnonotus levcogenys.

/ hope that readers would find &/l infarmation in this issue relevant and valuable. Van Sangyan welcomes articles, views
and queries on various issues in the field of forest science.

Looking forward to meet you all through forthcoming issues.

Dr. N. Roychoudhary
Scientist G & Chief Editor
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Conservation of world's most amazing cat- Tiger
(On international tiger day 29™ July 2015)

Dr. Rajesh Kumar Mishra, Dr. Naseer Mohammad and Dr. N. Roychoudhury
Tropical Forest Research Institute
Jabalpur

International Tiger Day is held annually on
July 29 to give worldwide attention to the
reservation of tigers. It is both an
awareness day as a celebration. It was

founded at the Saint Petersburg Tiger
Summit in 2010. This was done because at
that moment wild tigers were too close to
extinction. Many animal welfare
organizations pledged to help these
wonderful creatures and are still helping to
raise funds to reach this goal. The goal of
international tiger day is to promote the
protection and expansion of the wild tiger's
habitats and to gain support through
awareness for tiger conservation.

There are very few people who understand
the true importance of protecting the tiger.
Most people feel it is only a matter of
saving an animal that makes a beautiful
sight to see. This reason only makes up a
fraction of why we need to save this
incredible animal.

Tiger, being at the apex of the food chain,
can be considered as the indicator of the
stability of the eco-system. For a viable
tiger population, a habitat should possess a

good prey base, which in turn will depend
on undisturbed forest vegetation. Thus,
'Project  Tiger, is basically the
conservation of the entire eco-system and
apart from tigers, all other wild animals
also have increased in number in the
project areas.

The tiger is a very important member of
the ecosystems that it inhabits. It shares a
symbiotic relation with the forests that
harbor it. The tiger needs a minimum
density of herbivorous ungulates to sustain
it. The herbivores in turn need vegetation
to sustain their population. There is a
limited area of forest, and hence foliage,
available. This means that there is limited
food for the herbivores to feed on. This is
turn implies that a given forest area can
sustain only a certain maximum number of
tigers. Thus, conserving the tiger is not just
about the number of tigers. It is a much
broader concept that required the
conservation of the entire eco-system. The
tiger is at the top of the food chain in the
jungles that it roams. If the tiger became
extinct, the populations of prey species
like spotted deer and Sambhar would burst
at the seams. This excessive population
would then totally ravage its food source -
vegetation. If the vegetation in the forests
was devastated, where and how would the
insects survive? They may even shift to the
crops in farmlands. If the plants in the
forests would be finished, what would
refurbish the soil? If the soil was no longer
fertile, new plants would not sprout. Over
the years, this would probably mean the
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end of the jungles. Without the tiger to
control the populations of its prey species,
it would have a devastating effect on the
forest as a whole. The end of jungles also
means the end of the biggest suppliers of
the oxygen filled air, which we take so
much for granted. This is a very simple
layman description of what the result of
tiger extinction could mean to our own
survival.

The truly scientific description is even
more alarming and drastic. It isn't
necessary for every one of us to take
world-awakening steps. All we have to
really do is influence those that are a part
of our own lives. Obviously, anyone
wanting to do more than that is another
breath of fresh air for a dying tiger. There
are many NGOs and other organizations
that are totally dedicated to protecting the
tiger.

It is important to realize at the outset, if we
are intending to help in this line that
protecting the tiger does not necessarily
mean working in operations dealing
directly with the tiger. It could easily mean
working on  assignments  dealing
completely with villages in Park buffer

zones, other animal species, welfare of
staff working in reserves, villagers, issues
dealing with cattle grazing, etc. The one
thing that is common with all these
assignments is that they are all directly or
indirectly aimed at protecting the jungle

and its inhabitants, which obviously
includes the tiger.

The tiger is the largest of the world’s big
cats and this magnificent creature, with its

distinctive orange and black stripes and
beautifully marked face, has a day that is
dedicated to it. This was first celebrated in
2010 and was founded at an international
summit that had been called in response to
the shocking news that 97% of all wild
tigers had disappeared in the last century,
with only around 3,000 left alive. Tigers
are on the brink of extinction and
International World Tiger Day aims to
bring attention to this fact and try to halt
their decline. Many factors have caused
their numbers to fall, including habitat
loss, climate change, hunting and poaching
and Tiger Day aims to protect and expand
their habitats and raise awareness of the
need for conservation. Many international
organizations are involved in the day,
including the WWEF, the IFAW and the
Smithsonian Institute.

Tigers are a precious commaodity today, as
their very delicate population continues to
diminish as a result of habitat loss,
poaching and other human-related factors.
While tigers are generally found
throughout Southeast Asia and China,
India remains the most prolific home of
these magnificent animals, and boasts the
highest population numbers thereof. This
is quite a feat, considering that only
slightly more than 10% of the original
tiger habitat remains available to tigers in
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India. This percentage, provided by the
World  Wildlife  Fund, is  further
compromised by being fragmented and
undergoing regular degradation by human
beings and other natural factors such as
fires and floods.

In India, one of the main tiger protection
initiatives is called Project Tiger. This
initiative was started in 1973 by Indira
Gandhi and has, to date, established more
than 25 tiger reserves throughout the

country. In order to protect these animals
as much as possible, these reserves have
been established on reclaimed land, where
human development and inhabitation is
forbidden. As a result of this programme
and its efforts, the population of Bengal
Tigers had increased from about 1200 in
1973 to an impressive 3500+ in 2007.
Although poaching remains a huge threat,
and thousands of tigers have been killed as
a result, these conservation and protection
efforts cannot be ignored. Sadly, though,
about 60% of the tigers alive in the census
of 2007 have been slaughtered at the hands
of illegal hunters.

The main aim of Project Tiger has been to
aid and facilitate the breeding of tigers
within a safe environment and then
transport these tigers further afield so that
the world’s population can be upped.
Project Tiger has also established the Tiger
Protection Force with the aim of catching
poachers and stopping the killing. This
initiative has been instrumental in

relocating about 2, 00, 000 villagers in the
rural areas so that they are no longer living
within the natural habitat of the tigers.
This reduces the risk of tiger attacks on
humans which often leads to the killing of
the tiger for the safety of the villagers.
Project Tiger is under the administration of
the  National  Tiger  Conservation
Authority; which is, in turn, under the
umbrella of a Steering Committee. By
using wireless communication devices, the
incidents of successful poaching attempts
have been decreased dramatically. In
addition, Project Tiger undertakes various
initiatives to improve the quality and
quantity of the vegetations so that tigers
and their prey have sufficient food and
shelter. Project Tiger is required to gather
an enormous amount of information in
order to accomplish its task effectively. It
is currently in the process of putting
together a map of India pertaining only to
its tiger populations. But this requires
plenty of research, data validation and
ongoing maintenance.

India Tiger is another initiative with a
similar view to protecting and conserving
tigers. This project is focused on the
tourism industry and how it can be tailored
to assist in such efforts. They do this by

Tiger population in India

1900 2002 2010

40,000 3,642 1,706
making tourists aware of the issues,
linking commercial tourist activities with
various conservation programmes,
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providing support for local communities,
managing natural resources in the most
responsible ways, assisting forest guards to
remain well and free from debilitating
mosquito bites, and providing free food
and accommodation to television crews
that visit the Bandhavgarh Tiger Reserve
to promote tourism. India Tiger only buys
local goods and uses local services, and
they encourage tourists to do the same.
This minimizes the environmental damage
inflicted by overusing foreign resources,
and so on.

As those that are interested and invested in
the safety of the world’s tigers, we are

Wild Tigers in States

In 2008 the tiger population figure stood at
1,411. The Tiger Census 2008 report had
classified the tiger occupied forests in
India into 6 landscape complexes; namely
(a) Shivalik-Gangetic Plains, (b) Central
Indian Landscape Complex (c) Eastern
Ghats, (d) Western Ghats, (e¢) North-
Eastern Hills and Brahmaputra Plains, and
() Sunderbans.

Within  the  Shivalik-Gangetic  plain
landscape, it was reported that the tiger
occupies 5080 km? of forested habitats
with an estimated population size of 297
(259 to 335) in six separate populations. In

grateful to such formal organizations and
appreciate the immense effort that goes
into their work.

Current Status of Tiger in India

India holds over half the world's tiger
population. According to the latest tiger
census report released on March 28, 2011
by the National Tiger Conservation
Authority, the current tiger population
estimated is 1,706 (i.e. ranging between a
minimum of 1,571 to a maximum of
1,875). The results include figures from 17
Indian states with a tiger population.

O Karnataka

B Madhya Pradesh
O Uttarakhand

O Maharashtra

B Tamilnadu

B8 Assam

B Andhra Pradesh
O Kerala

B Rajasthan

B Orissa

the Central Indian Landscape, tiger
presence was then reported from 47,122
km? (11.6 % of forests) with an estimated
tiger population of 451 (347 to 564)
distributed in 17 populations. The Eastern
Ghats landscape complex had about
15,000 km? of potential tiger habitat.
Tigers occupied 7,772 km? of forested
habitats with an estimated population size
of 53 (49 to 57). Tigers occupied 21,435
km? of forests within the Western Ghats
Landscape comprising 21% of the forested
area. The current potential tiger habitat in
the landscape complex is about 51,000
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km? The population estimate for this
landscape was 366 (297-434) tigers.
North-Eastern hills and Brahmaputra
plains reported tiger occupancy in 4230
km? of forests. Many of the tiger

populations, particularly those outside
protected reserves, are fragmented, suffer
from intense poaching pressure, a
dwindling prey base and over-used habitat.

Estimated population of Tigers

Sunderbans ===

North Esat Hillsand g
Brahmaputra Flood ==
Plains

Western Ghats ™ —

Central India and [
Eastern Ghats

Shivalik Gangetic |
Plains

The strategy for tiger conservation in India
revolves around the National Tiger
Conservation Authority and the Wildlife
(Protection) Act, 1972. Between the mid
1970's and mid-1980's, many protected
areas (66 national parks and 421 wildlife
sanctuaries) were set aside, including large
tracts of tiger habitat. They were later
increased to 102 national parks, 515
wildlife sanctuaries and 44 conservation
reserves and 4 community reserves. This
resulted in an increase in tiger densities at
many locations.

Prevailing conservation efforts are not
geared towards, nor have they adequately
addressed, the new threats with new
protection strategies i.e. better law
enforcement, training and support. Few of
the tiger reserves have an established

intelligence network and most of our tiger
reserves do not have an armed strike force
or basic infrastructure and equipment to
combat poaching. The forest guards are
often out-gunned and out-manned by
poachers. Several cases of murder and
serious assault on forest guards on duty
have been reported recently.

The last meeting of the National Board of
Wildlife was held on 18 March 2010.
Large development projects, such as
mining, thermal and hydroelectric dams,
are also taking their toll on the tiger's
habitat. In the past ten years, thousands of
square kilometers of forest land have been
diverted and destroyed to facilitate such
projects. Though mostly outside the
protected network, the loss of this vital
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habitat will have serious repercussions on
tiger conservation in India.

Since 1994, Wildlife Protection Society of
India has made a concerted effort to gather
accurate information on tiger poaching
occurring throughout India. A total of 923
tigers are known to have been killed from
1994 to 2010. WPSIs extensive database
of tigers poached has detailed information
on poaching figures. These figures,
however, are reported cases and represent
only a fraction of the actual poaching
activity in India.

An undercover investigation by the
Wildlife Protection Society of India and
the Environmental Investigation Agency
(EIA) in 2005 revealed that the trade in
tiger and leopard body parts in China
continues to thrive, operating without any
hindrance from the Chinese government
whilst driving India’s wild tigers closer
towards extinction.

Despite all these problems, India still holds
the best chance for saving the tiger in the
wild. Tigers occur in 17 States within the
Republic of India, with 7 States reportedly
having populations in excess of 100 tigers.
There are still areas with relatively large
tiger populations and extensive tracts of
protected habitat. Adequate funding and
international pressure will help. But
probably the most effective way to
implement tiger conservation action in
India today is to enhance NGO
participation. There are a number of
dedicated organizations that are effectively
involved in hands-on tiger conservation.
They keep the issue energized on a
national level and tenaciously try to
increase political will to secure the tiger's
future. The Indian conservation and
scientific community is now a proven
force. It needs to be strengthened.

State wise and landscape wise status of tiger

S. States Year  Year
No. 2010 2014
1. Shivalik Gangetic Landscape 353 485
2. Uttarakhand 227 340
3. Uttar Pradesh 118 117
4. Bihar 8 28
5. Central India and Eastern Ghats Landscape 601 688
6. Andhra Pradesh 72 68
7. Chhattisgarh 26 46
8. Madhya Pradesh 257 308
gk Maharashtra 169 190
10. Orissaa 32 28
11. Rajasthan 36 45
12. Jharkhand 10 3
13. Western Ghats Landscape 534 778
14, Karnataka 300 406
15. Kerala 71 136
16. Tamil Nadu 163 229
17. Goa - 5
18. North Eastern Landscape 70 76
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Assam

Arunachal Pradesh
Mizoram

Northern West Bengal

Sunderbans

The country lost 64 of its tigers in 2014.
According to statistics provided by
Tigernet, the official database of the
National Tiger Conservation Authority, the
highest number of 15 tiger deaths was
reported from the forests of Tamil Nadu,
followed by Madhya Pradesh with 14. Six
of the deaths reported from Tamil Nadu
were from the Mudumalai Tiger Reserve.
A good majority of the tiger deaths during
the year were caused by poaching. The
data provided does not give a clear figure
on the number of tigers killed by poachers
but it is estimated that about 50 tigers
could have been killed in this manner. Out
of the 64 deaths, only one death was due to
natural causes and that was from the
Valmiki Tiger Reserve, Bihar. Fighting
between tigers possibly for territory

.

parts were registered. This included
seizure of seven tiger skins. While three
tiger skins were seized from Maharashtra,
two were seized from Andhra Pradesh and
one each from Tamil Nadu and Kerala. In
2013, the number of tigers lost was 63 and

North East Hills and Brahmaputra Plains

143 167
- 28
5 3
- 3

148 201

70 76

control caused three deaths. Two tigers
suspected to be man eaters were shot dead
by police personnel. One was near Ooty on
January 23 and the other near Chandrapur
in Maharashtra on July 19. In the Valmiki
Tiger Reserve, one cub was also found
dead. Wild tiger deaths were also reported
from Andhra Pradesh, Assam, Kerala,
Karnataka and Uttarakhand. During the
first six months of the year, 32 deaths were
reported. The highest number of 10 tiger
deaths took place in December. Tiger
deaths had taken place during all months
of the year. The first tiger death of the year
was reported from Melghat Tiger Reserve
in Maharashtra on January 10 and the last
death from Bhimgad Wildlife Sanctuary,
Karnataka on December 29. During the
year, 12 cases of seizure of tiger body

the highest number of 16 deaths was
reported from the forests of Karnataka,
followed by Maharashtra with 9. In 2014,
Karnataka accounted for six tiger deaths.
In 2013 only one tiger death was reported
from Tamil Nadu.
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This is very hard to miss that the Indian
tiger is in grave danger. As of 2014, there
were only 2, 226 tigers left in the country.
If we do not take drastic measures to save
them, there is a possibility our kids will
never grow to see an Indian tiger in real
life.

We must raise awareness of how to protect
this majestic cat. The ways we can help to
save them are:

Creating Awareness: The Indian tiger is in
danger, and only extensive awareness
programs can save the species. Everybody
can help if they do their part. You can help
as well. All you have to do is make posters
or flyers illustrating the significance of
tigers on the planet Earth.

Educating the People: The people who do
the most harm to the forests are those
living near them. They need to be educated
about the tiger's significant role in a
balanced eco-system. If there are no tigers,
then we will not find any grass on our
planet because all the there will nobody to
stop the grass eating animals from eating
all the grass.

Discouraging Poaching: Hunting of tigers
is banned because selling tiger skin or any
other body parts is the biggest reason why
Indian tigers are going extinct. If you
know somebody who is involved in Indian
tiger hunting then it is your duty to report

the officials.
Supporting a Cause: If we see a program
running to save the Indian tiger, we should

take part in it and support their cause. We
could also start our own blog on how to
save the Indian tiger; it will really educate
the people.

Taking an Eco-Tour: If we really want to
save the Indian tigers then an eco tour is
must for us. Eco tour really helps the
people in understanding the significance of
tigers.

Conservation through Project Tiger: In
1972, Project Tiger was founded to bring
conservation plans into action. The
organization's primary aim is to protect
Bengal tigers living in several regions of
India. To do so, they set up several tiger
reserves in order to preserve the natural
environment of the regions where tigers
dwelled the most.

For several years, representatives of the
tiger reserves covered the area of nearly
37,761 km2 and were able to bring the
tiger population from 1,200 in the 1970s to
3,500 in the 1990s. However, when the
Government of India did a survey in 2008,
the tiger population was estimated to have
fallen to 1,411. This was announced as a
major setback.

A high-tech information network is needed
by Project Tiger's wildlife protection and
crime risk management team to deliver
maximum protection to the fields where
tigers live. The main portion of the fund
will be allocated to develop technologies
that would help the representatives gather,
maintain, and properly use the data. The
technologies will also allow the project to
watch over the tiger conservation areas
through mapping and GIS modeling.

The activities of some of the units, such as
the Sunderbans Tiger Conservation Unit,
Central Indian Tiger Conservation Unit,
and Western Ghats Tiger Conservation
Unit, will be strictly monitored. These are
the areas where tiger population has
reduced rapidly. A satellite data will be
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set, which will keep an eye on the tiger
habitats.

Further activities for tiger conservation
will include educating the villagers on
tiger conservation, so they also help in
saving the almost extinct species.

The Project Tiger is hopeful that with
proper use of the funds and more
international help, they will be able to save
the tigers in the coming years.

Tiger population increased by 30 per cent
during the last four years, according to the
latest tiger census report that gave a
thumbs-up to India’s efforts for
conservation of the big cat. The report said
the number of the big cat has increased
from 1,706 in 2010 to 2,226 in 2014. The
big cat population had dipped to an
alarming low of 1,411 in 2006,

2500 —Rise in

i )
2000 +
|

Tiger Population

in Tiger Population

Years

but since then the number is on rise. India
now possesses about 70 per cent of the
world’s tigers.

Karnataka, = having  Bandipur  and
Nagarhole reserves, has the highest
number of tigers at 408 big cats. This is
followed by 340 in Uttarakhand, where

Corbett Tiger reserve hosts the majority of
them. With its six tiger reserves, Madhya
Pradesh has 308 tigers, while Tamil Nadu
has 229 big cats. There are 190 tigers in
Maharashtra, 167 in Assam, 136 in Kerala,
and 117 in Uttar Pradesh.

Increase in Tiger population during 2006-1014

Landscape (States) Year | Year | Year | increase
2006 2010 | 2014
Shivalik Gangetic Plain (Uttarakhand, UP, Bihar) 297 353 485 37%
Central India and Eastern Ghats (Andhra Pradesh, | 601 601 688 14
Chhattisgarh, Madhya Pradesh, Maharashtra,
Orissaa, Rajasthan, Jharkhand)
Western Ghats (Karnataka, Kerala, Tamil Nadu, | 402 534 776 45
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Goa)

North Eastern Hills and Brahmaputra floodplains | 100 148 201 9
(Assam, Arunachal Pradesh, Mizoram, Northern
West Bengal, North East Hills and Brahmaputra

Plains, Sunderbans)

The dynamics of this increase in tiger
population is more or less on expected
lines. Almost all the major tiger reserves in
the country have registered increases and
contributed significantly to the total
population of their respective states.
Managed forest areas in recognized and
prominent tiger landscapes in the country
with requisite welfare factors have also
added to the respective tallies. Western
Ghats landscape, with all its diverse floral
and faunal riches, has shown a substantial
increase in tigers, and the Mudumalai-
Bandipur-Nagarhole- Wayanad landscape
is now said to foster the world’s largest
single tiger population. Karnataka has
successfully defended its coveted status as
the “Tiger State of India” with 406 super
cats. It is followed by Uttarakhand and
Madhya Pradesh with 340 and 308 tigers
respectively.

The remarkable increase of around 50 per
cent tigers in Uttarakhand over the 2010
estimation figure can be attributed to the
strengthened conservation efforts in a State
that harbors part of the Terai Arc
Landscape, considered historically
potential forests/habitats for tigers and
several other endangered wildlife species.
The composite Terai Arc of Uttarakhand,
Uttar Pradesh and Bihar encompasses a
number of protected areas. The
Uttarakhand part also fosters a network of
habitat corridors of varying degrees of
protection status, resulting in
transboundary movements between these
States and also between India and Nepal.
Continuous monitoring of tiger reserves by
a large number of researchers over the

years may also have contributed to
intensive wildlife surveys and information-
gathering. Madhya Pradesh, ranked third
in the State tally, has rather unexpectedly
registered an increase of only around 20
per cent over the 2010 estimation. Owing
to some technical glitches, the tiger
population there seems to have been
underestimated, and the figure may have to
be revised in future and this may add a few
more tigers to the total tally of 2,226.
Always in the forefront of wildlife
conservation, Madhya Pradesh maintains
excellent protected areas, including six
extremely well-managed tiger reserves.
Four of its six reserves, namely Kanha,
Pench, Satpuda and Panna, have been
categorized as “very good” in all the four-
yearly “Management Effectiveness
Evaluation” of tiger reserves of the
country conducted by very senior forest
officers, conservationists and scientists.

Interestingly, Karnataka, Uttarakhand and
Madhya Pradesh foster close to 50 per cent
of the total tiger population in the country,
and the remaining half occurs in 15 other
States, four of them with less than five
tigers each. Technically ranked fourth,
Tamil Nadu, with an impressive tally of
229 tigers, leads these States, followed by
Maharashtra with 190 tigers and Assam
with 167 tigers. Interestingly, around 70
per cent of the 2,226 tigers were actually
photo-captured (camera-trapped) during
the exercise, with total images of 1,540
distinct tigers. While celebrating the
population rise, we should also not lose
sight of the fact that since 2010 the
country has lost 316 tigers, 110 to
poaching and 105 to natural causes; the
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deaths of the remaining 101 tigers are still
under scrutiny. Although an increase of 20
per cent over the 2006 estimation result,
the tiger population in India has declined
to around what it was in 1972, which was
the sole reason for the launch of Project
Tiger in 1973 and, despite the Central and
State governments’ commendable efforts
and the strikingly vast difference between
1973 and 2013, with improved ground
situations, such as better professionalism,
larger protected area network, denser
forest  cover, sterner laws, and
strengthened infrastructural support to
conservation practitioners. We still remain
triumphant underachievers. Against this
dismal backdrop, a few States such as
Karnataka and Madhya Pradesh have
emerged as inspiring exceptions and make
tiger conservation seem natural and

Do 7 extinet?

o

.
'
S

Tiger day

need to be maintained as perfect
tranquility zones. The Kanha and Satpura
national parks are fine examples of how
villages can gently be persuaded to
relocate outside parks and how large
chunks of wilderness areas can be secured
for the dispersal of ungulates. As we are
not living in utopian times, human
presence with all its needs and greed runs
counter to the principles of tiger
conservation in a protected area. This

#

effortless. In Madhya Pradesh, Kanha,
Pench, Bandhavgarh, Satpura and Panna,
with its former glory restored, are now
world-class tiger reserves with adaptive
management strategies.

The tiger is a symbol of our entire forests.
What we need is smart infrastructure
development that's sensitive to forests and
wildlife. For instance, if there's a road
being built through a green area, it should
have overpasses and underpasses that
enable movement of animals. Around 600
of India's rivers either originate or are fed
by tiger forests. Their protection is not
only for the tiger but also for water
security and protection of the environment.
The importance of relocating villages from
protected areas needs no elaboration.
Critical tiger habitats within tiger reserves

initiative is equally good for the movement
of tigers, which are highly peripatetic
animals.

Wildlife managers, fortunately all science
graduates and postgraduates, need to be
interested in the practice of conservation
science in protected areas. This is so
important that this can only be ignored at
the managers’ own peril. Besides using
basic field instruments and computer
applications, undertaking management

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



Van Sangyan

Vol. 2, No. 8,

Issue: August, 2015

techniques and reviewing monitoring data,
they also need to be welcoming to new
ideas/field methodologies emanating from
premier institutions. India is a vibrant
democracy, and no conservation project
can be successful without public support.
Therefore, people, especially in tiger
landscapes, need to be kept in good
humour in all possible ways—for instance,
employment through conservation, eco-
development of villages, joint
management, ecotourism, etc. Most
importantly, protection of forests, wildlife
and its habitats must form the topmost
conservation practice in protected areas.
As far as conservation practices outside
protected areas and tiger reserves are
concerned, it still needs a lot of patience
and persuasion to inculcate this culture.
Burdened with multifarious
responsibilities of pure forestry and forest
activities, the staff of managed forest
cannot be expected to do much better in

the near future. Training and skill
development need to be pursued
unceasingly.
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Biotechnology provides important tools
for the sustainable development of
agriculture, fisheries and forestry and can
be of significant help in meeting an
indispensable part in the rise of human
civilization. It indeed often considered as
one of the fields of scientific research in
which the most rapid advances have been
made in recent years. It include the unique
roles and functions that trees, major
structural constituents of forest ecosystems
have, their special biological
characteristics, and their importance in the
provision of environmental, social and
economic goods and services (Vikas et al.,
2015). Plant tissue culture, an ecofriendly
technology includes micro propagation
which leads to mass propagation of true to
type, high quality planting material of
ornamentals, medicinal crops plantation
crops, fruit and forest trees etc within a
limited period. The micro propagation
leading to mass propagation of high
quality planting material of ornamentals,
and forest and fruit trees has created new
and challenging opportunities in global
trading for producers, farmers, and nursery
owners (FAO, 2003). This area has created
new avenues for entreprenureurs. But the
main bottleneck is the high cost of tissue
culture planting materials compared to the
conventionally propagated saplings.

Micro  propagation: The vegetative
propagation of plants has been practiced
for centuries and many improvements in

conventional methods have been made
over the years. Recently, the tissue culture
technique i.e. micro propagation has
expanded their scope and potential on
commercial scale. Micro propagation is
suitable for the rapid and large-scale clonal
multiplication of elite germplasm. The
technique has been referred as micro
propagation because the size of the tissue
in culture is very minute as compared to
conventional vegetative cutting or any
other plant part. The meristem explant
used for micro propagation is about 0.1-
0.5 mm size having only one or two leaf
primordia. Morel and Martin (1952) for
the first time demonstrated that virus free
plants can be obtained by culturing shoot
meristems. Later on with the discovery of
the hormonal control of organogenesis by
Shoog and Miller (1957) and finding of
most commonly used T/C media by
Murashigue and Skoog (1962), the scope
of micropropagation was further extended
to vast range of plant species, including
fruit and plantation crops. With the
advancement in science and technology,
micro propagation technique has also been
standardized for many plants, and it, is
now widely used for multiplication of
many horticultural plants.
The following advantages of Micro
propagation techniques
1.  Year around production of plants
irrespective of seasonal constraints.
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2. Small space is required to maintain excised plant parts. The three main
and multiply large number of pathways are:
plants. i Regeneration  from  existing
3. Small tissue is required as an meristems: This is also known as
explant, hence saves the scion axillary shoot proliferation. The
wood to a great extent. existing meristems such as shoot
4.  Speedy international exchange of tip or nodal bud is cultured on the
germplasm, requiring minimum medium, containing cytokinins.
quarantine checks is possible. The shoot proliferation depends on
5. Micropropagated plants exhibit the cytokinin used. The commonly
vigorous growth, and higher yields. used cytokinins are Benzyl
6.  Micropropagated plants are usually aminopurine (BAP), Kinetin, 2-
free from viruses isopentanyl adenine (2-ip). The
7. Micro propagation is highly regenerants are considered to be
beneficial in dioecious fruit plant genetically stable, as compared to
species (date palm and papaya), regeneration from adventitious
where large-scale production of meristems.
female plants is possible. ii. Regeneration from adventitious
8. It helps in reducing the breeding meristems: Shoot multiplication
cycle. either directly or by callus
9.  Production of homozygous plants formation can be obtained by
IS possible under in vitro inducing adventitious  shoot
conditions production on mature plant organs
10. It is highly beneficial in plants in such as leaves, stems and roots.
which vegetative propagation is not For initiation of adventitious
possible or the propagation rate is meristems, a proper balance of
very slow (papaya and date palm) auxin and cytokinin is needed in
11. In vitro systems have the potential culture medium. In general, shoots

for long-term transportation or
shipment of propagation material.

are formed when a high ratio of
cytokinin to auxin is present and

reverse is true for root formation.

Pathway of Regeneration
There are number of pathways for the
from

regeneration of whole plantlet

Figure 1.1: Regeneration from adventitious meristems (a. Cotyledon and b. Epicotyl).

The plants regenerated via this method are
not always genetically stable, due to
accumulation of aneuploid and polyploid

cells with continuous subculturing of
callus causing mixoploids. The repeated
subculture of callus also reduces its
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morphogenetic

capacity.

iii. Regeneration by somatic
embryogenesis: The induction of
somatic embryos is the best
technique for rapid and true to type

potential/regenerative

multiplication of plants.
Figure 1.2: In vitro induction of
somatic embryos.

The somatic embryos originate from
somatic or vegetative cells, and are bipolar
structures, which possess both shoot and
root meristem. The induction of embryo
(Figure 1.2) requires a high level of auxin
in culture medium, followed by low auxin
and cytokinin medium. Somatic embryos
may arise in culture directly on explants or
via callus formation or liquid suspension
cultures. The somatic embryos can be
encapsulated, thus producing artificial or
synthetic seeds, which is an attractive
alternative for propagation of plants.
Among two methods viz., hydrated or
dessicated, for artificial seed production,
the production of hydrated seeds is more
popular. In this method, the individual
somatic embryo is encapsulated in a water
based gel (hydragel; such as calcium
alginate). Embryos developed through
tissue culture technique are mixed with
sodium alginate and dropped with pippette
into a calcium salt (calcium chloride)
solution to form calcium alginate capsules.
The capsules are washed in water and then
placed on culture medium for germination.
Acrtificial seeds have been produced in
Banana, Citrus, Mango, Apple, Olive and
Kiwi fruit.

Stages involved in Micropropagation
There are four main stages involved in
micropropagation of plants, such as
explants establishment, shoot proliferation,
rooting of shoots, hardening and transfer to
soil/field.
Explant establishment: The
establishment of explant depends on
several factors such as the source of
explant/ genotype, type of explant such
as leaf, root, stem from mature or
immature plants/ seedlings, explant
sterilization, the in vitro culture
conditions such as culture media,
composition, temperature, humidity,
light etc. The explants showing growth
are considered established (Figure 1.1).
Shoot multiplication: The established
explants are subcultured after 2-3
weeks, on shoot multiplication (Figure
1.1) medium. The medium is designed
in such a way to avoid the formation of
callus, which is undesirable for true to
type multiplication of plants. Thus the
careful use of auxins like NAA, 2,4-D
and cytokinins like BAP, Kinetin is
done in culture medium. It is well-
established fact that cytokinins
enhance shoot multiplication.
Rooting of shoots: The in vitro
regenerated shoots are rooted in the
medium containing auxins like NAA,
IBA. The rooting can also be induced
(Figure 1.1) when in vitro shoots are
exposed to stress conditions. The
rooting should also be preferably
without formation of callus, thus
avoiding somaclonal variants.
Hardening and transfer to soil/ field:
The in vitro plantlets thus obtained are
hardened/ aclimatized before transfer
to the field. The hardening is necessary
as the Tissue culture derived plants
grow under high humidity conditions,
have open stomata, lower epicuticular

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

15



Van Sangyan Vol. 2, No. 8, Issue: August, 2015

wax, thus leading to increased o Wiping young inflorescence that still

transpiration losses and resulting in enclosed in the flag leaf, 10-15 cm in
mortality of plants (Figure 1.3). length, with 75% alcohol.
Shoot induction from young o Spraying with (or dipping into) 75%
inflorescence method alcohol and flame.

This method can be accomplished in six
steps (Figure 1.3):
Step I: Surface sterilization

), &

>

-

7N

Figure 1: Micro propagation techniques A. Selection of explant plant of Banana, B.
Inoculated explants in culture, C. Callus induction, D. & E. Shoot induction,
F. & G. Root induction, H. Shoot proliferation, I. Transplanting of plant, J.
Hardening process under shade net.

o Cutting sterilized inflorescence into 10-
o mm pieces. o Culturing sterilized explants on Murashige
Step Il Callus induction and Skoog medium supplemented with 15
umol/1 2,4-D for 30-45 days.
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Transferring the callus to MS medium
supplemented with 10 umol/l 2,4-D for 30-
45 days to proliferate the callus.

Step 111 Shoot induction

Selecting compact callus with creamy
color and culturing on hormone free MS
medium for 45-60 days. Plants or plantlets
with roots are ready for transferring to
greenhouse conditions.
Step v Shoot
(multiplication)
Separating plantlets into single shoot.
Transferring single shoot to MS medium
supplemented with 10 pumol/l BA to
proliferate more shoots.

Subculturing every 30 days.

Step V Root induction

Separating plantlets into single shoot.
Transferring shoot to MS medium
supplemented with 5 umol/l IBA for 15
days.

Step VI Transplanting and Hardening
process

Keeping the culture bottles of rooted-
shoots outside the culture room for a few
days to acclimatize these plantlets.
Transplanting the plantlets to well-drained
growing medium in high relative humidity
condition.

Gradually lowering the humidity within 1-
2 weeks

Limitations of Micropropagation

I. The facilities required are very
costly.

Il.  Technical skill is required to carry
out different micro propagation
procedures.

I1l.  High cost of nutrient media and
sterilizing agents

IV. Pathogens once appeared in the
system, they also multiply at a very
faster rate in a short time.

V. Plants having high levels of
phenols (mango. date palm,
coconut etc.), usually do not

proliferation

respond  to
techniques
VI. Lack of systems for marketing/
delivering tissue culture products
VII.  Establishment of laboratory-raised
plants in the field is a very difficult
task

micropropagation

The disadvantages of Micropropagation
method

a. The need to set up a small
laboratory, which can be
expensive for a small nursery

b. The need for a well trained
technician and other skilled staff

c. The need for more manual labour
to transfer the seedling to
different size pots during its
growing period.

d. It takes longer to get the plantlets
ready for planting

e. More susceptible to pest and
disease on site and adverse
conditions.

Problems encountered
Micropropagation

The success of micropropagation in
several instances is hampered by the
following problems.

I.  Microbial contamination:
Bacterial/fungal contaminations in
the cultures do not allow the
propagules to grow. This problem
can be overcome by growing donor

during

plants in growth  chambers,
systemic fungicide spray prior to
explant removal, effective
sterilization of explants,

performing inoculations in laminar
air flow cabinets fitted with HEPA
filters (0.2um) and using sterilized
surgical instruments. Fumigation
of inoculation room using dilute
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formaldehyde solution also helps to
minimize this problem.

Il.  Browning of cultures: The
cultured explants of certain plant
species secrete phenolic substances
into the medium, which cause
browning due to oxidation of
phenols and formation of quinones,
the toxins which effect the growth
of cultured explants. The use of
antioxidants such as activated
charcoal (1-2%), citric acid or
ascorbic acid (50-100 mg/l) and
polyvinylpyrrolidone (PVP),
polyvinylpolypyrrolidone (PVPP)
in the culture medium helps to
check the browning.

1. Variability in T/C regenerated
plants:  Variability is highly
undesirable in the micropropagated
plants. It may occur due to
callusing and regeneration of plants
from callus instead of direct shoot
induction and proliferation.
Moreover, the plants regenerated
through adventitious meristems as
compared to axillary meristem are
susceptible to mutations, as it is
derived from either a single cell or
a small group of cells. Thus leads
to variation in regenerated plants.
The variation due to callusing, can
be overcome by addition of growth
substances which inhibit callusing
such as trilodobenzoic acid
(TIBA), phloroglucinol and
phloridzin and also by reduction of
inorganic salt concentration in the
culture medium.

IV. Loss of plants due to
transplantation  shock:  Tissue
culture regenerated plants have
anormal leaf morphology, poor
photosynthetic efficiency,
malfunctioning of stomata (open),

Vol. 2, No. 8,
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reduced epicuticular waxes and
thus are amenable to
transplantation shock. Hardening
of such plants is thus must before
transplantation under field
conditions. Conservation  of
moisture by creating high humidity
around  the  plants, partial
defoliation and application of anti-
transpirants  are  useful  for
hardening of in vitro raised plants.

Conclusion: It has been stressed time and
again that in the long-term agriculture and
forestry need to be sustainable, use little or
no crop-protection chemicals, have low
energy inputs and yet maintain high yields,
while producing high quality material.
Biotechnology-assisted plant breeding is
an essential step to achieve these goals.
Plant tissue culture techniques have a vast
potential to produce plants of superior
quality, but this potential has been not
been fully exploited in the developing
countries. During in vitro growth, plants
can also be primed for optimal
performance after transfer to soil. In most
cases, tissue-cultured plants out-perform
those propagated conventionally. Thus in
vitro culture has a unique role in
sustainable and competitive agriculture
and forestry, and has been successfully
applied in plant breeding, and for the rapid
introduction of improved plants.
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Introduction

Indian  culture  having  enormous
knowledge on plants. It is not possible to
divide Indian culture and plants relation,
that much of moulding can be observed. In
Indian epics like Ramayana, Mahabharata,
the importance and usage of plants was
being mentioned in detail. In the present
report the gathered information from epics
revived using scientific tools like botanical
names, family, usages, medicinal
importance etc., besides of these the
reason for the conservation of holy plants.
The aim of the article is to passes this type
of wisdom to the further generations. In
the outcome the Indian culture and Plant
diversity will be conserved.

Methodology

Customary studies on Indian epics were
followed, the plants which were mentioned
in epics or in Indian culture documented
taking with the help of elders by collected
photographs. The information about the
plants was recorded by means of
discussions and interviews using standard
questionnaire with the elders along with
the field visits during the collection hours.
The information was gathered like
botanical name, common names, family,
epical  Importance and  medicinal
Importance, photographs.

The documented consecrated plants
specimens were authentically identified
with the help of floras such as, Flora of
Andhra Pradesh (Pullaiah 2010), Flora of
British India (Hooker, 1978), Flora of
Karnataka (Saldanha, 1984) and Flora of

Gulbarga District (Seetharam et al.,,
2000).

Results

A total 29 consecrated plants of 22
families from Indian culture were detected.
These were authenticated, identified by
taking photographs, cross checked with
cultural to botanical scientific manner. The
information discussed below.

The details of 29 consecrated plants in
Indian culture were described in
scientific manner like botanical name,
common  names, family, epical
Importance and medicinal Importance,
photographs.

Botanical name: Acacia catachu
Common names: Kaachu, Khadira.
Family: Leguminiceae.

Epical Importance:  Gayathri  Deuvi,
Vastakarve Devi Mahathyam.

Medicinal Importance: Tooth ache, bone
stiffening, Yagna.

—

Botanical name: Acecia spicigera
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Common names: Jammi
Family: Legminaceae

Epical Importance: Ramayana,
Mahabharata.
Medicinal Importance: Pulmonary,

stomach diseases.

D2 4 J? 7P X

Botanical name: Achyranthes aspera L.
Common names: Uttarani

Family: Amarathaceae

Epical Importance: Indra Deve Iruthanth
Medicinal Importance: Stomach pain,
piles, wounds, skin diseases.

Botanical name: Aegle marmelos
Common names: Bilva pathra

Family: Rutaceae

Epical Importance: Shiva puranam, Laxmi
puranam.

Medicinal Importance: Anti diabetic,
Stomach disorders.

g

Botanical name: Azadirachta indica
Common names: Veepa

Family: Meliaceae

Epical Importance: Vishnu Puraanam,
Ramayanam.

Medicinal Importance: Skin diseases,
leprosy, stomach disorders.

Botanical name: Bassia latifolia
Common names: Ippa, Madhuka.
Family: Sapotaceae

Epical Importance: Ramayana,
Mahabharata.
Medicinal Importance: Stomach,

Botanical name: Butea monosperma
Common names: Moduga, Palaas.
Family: Leguminoceae

Epical Importance: Indra puranam.

Medicinal
pulmonary,

-

Importance:
dysentery.

Laxative,
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Botanical name: Calamus rotang

Common names: Peemu, Vethasa.

Family: Epical Importance: Prajapathi,
Ruthanatha.

Medicinal Importance: Kidney, leprosy,
fever, skin disorders.

Botanical name: Calotropis gigantea L.
Common names: Jilledu
Family: Asclepiadaceae
Epical  Importance:
mahathyam,

Vinaayaka, Shiva Sangraha

Medicinal Importance: Leprosy, Stomach
disorder, Body temperature optimiser.

Vedaas, Surya
Ayurvedam,

I T

Botanical name: Cynodon dactylon
Common names: Garka.

Family: Poaceae

Epical Importance: Jaiminia brahmanam,
Shathapathi brhamanam.

Medicinal Importance: Psychics, skin,
wound  healing, blood purification,
clotting.

Botanical name: Emblica officinalis
Common names: Usiri, Amla.

Family: Euphorbiaceae

Epical Importance: Kaarthika Maasam
Medicinal Importance: Vitamin “C”,
Blood purification.

Botanical name: Fernonia elephentum
Common names: Velaga, Kabeet
Family: Rutaceae

Epical  Importance:  Sri
Charatha

Medicinal Importance: Cough, digestion,
skin disorders.

Vinaayaka

Botanical name: Ficus bengalensis
Common names: Marri

Family: Moracea

Epical Importance: Vishnu Puraanam.

Medicinal  Importance:  Tooth, skin
disorders, improves fertility.
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Botanical name: Ficus infectoria

Common names: Juwvi, Plaksha

Family: Moraceae

Epical Importance: Hindu puranam.
Medicinal Importance: Bone treatment,
mouth

Botanical name: Ficus racemosa

Common names: Meedi, Gullar.

Family: Moracea

Epical Importance: Varadaraj Perumal-
Kanchipuram, Yejurvedam,

Dathethrayya swami.

Medicinal Importance: Fertility, dysentery,

- =N
Botanical name: Ficus religiosa
Common names: Raavi, Bhoodhi

Vol. 2, No. 8,
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Family: Moracea

Epical Importance: Vishnu Puraanam,
Naaga charitha, Gauthama Bhudda chritha.
Medicinal Importance: Good digests,

Improves fertility, wound. Skin disorders.

Botanical name: Flucortia montana
Common names: Vikantaka
Family: Bixaceae

Epical Importance: Prajapathi Yagna
Medicinal Importance: Digestive, Jaundes.

Botanical name: Mangifera indica
Common names: Mamidi, Aam

Family: Anacardiaceae

Epical Importance: Sri yekambareshwari
Kaanchi,

Medicinal Importance: Improves fertility,
skin diseases, Stomach disorders.

Botanical name: Musa paradisicea
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Common names: Arati.
Family: Musaceae

Epical Importance: Sri satyanarayana

Swami mahathya
Medicinal Importance:
menusuration controller.

Stomach,

Botanical name: Nelumbium skeciosum
Common names: Kamalamu

Family: Nyphaceae

Epical Importance: Sri Laxmi mahathyam,
Vishnu Puraanam,

Medicinal Importance: Jaundice,
dysentery, piles, cardiac, blood purifier.
Botanical name: Nictanthus artabotis
Common names: Paarijatha

Family: Oleaceae

Epical Importance: Sri Krishana chritha.
Medicinal Importance: Child medicine.

! % Y
Botanical name: Ocimum sanctum
Common names: Thulasi.

Family: Labiaceae

Epical Importance: Veedaas, Hindu’s holy
plant.

Medicinal Importance: Fever, blood,
dysentery, intestinal,

stomach, skin disorders.

Botanical name: Pandanus odoratissimus
Common names: Mogli.

Family: Pandanaceae.

Epical Importance: Sri Shiva Puranam.
Medicinal Importance: Head ear ache,
body pain, pulmonary diseases.

Botanical name: Piper betle

Common names: Thamala paaku, Paan.
Family: Piparaceae

Epical Importance: Vedaas

Medicinal Importance: Intestinal, ear,
pulmonary diseases, wound healing.

Botanical name: Saraca indica
Common names: Ashoka
Family: Ceasalpiniaceae
Epical Importance: Ramayana.

© Published by Tropical Forest Research Institute, Jabalpur, MP, India 29



Van Sangyan

Vol. 2, No. 8,

Issue: August, 2015

Medicinal Importance: Blood purifier,
Stomach, skin disorders.

Botanical name: Sesmum indicum
Common names: Nuvvulu, Thil.

Family: Pedaliaceae

Epical Importance: Maharaj Sagat,
Prajapathi Dwadasha kranth, Shani graha.
Medicinal Importance: Body temrature
optimizer, Piles, skin diseases.

=

Botanical name: Tamarindus indica

Common names: Chintha

Family: Ceasalpiniaceae

Epical Importance: Sri Venkateshwara
mahthyam.

Medicinal Importance: Liver, Intestinal
purifier.

Botanical name: Tarminelia arjuna
Common names: Arjuna

Family: Combertaceae

Epical Importance: Adhrvana veeda,
Ramayana, Mahabharatha.

Medicinal Importance: Heart diseases,
Vaatha, Pitha, Kafa.

Botanical name: Ziziphus jujube

Common names: Neredu, Bare.

Family: Rhamnaceae

Epical Importance: Indra puranam
Medicinal Importance: Fever, dysentery,

wound  healing, Blood
improves fertility.
Conclusion

This article may act like mirror of
consecrated plants from Indian culture.
The report also posses wisdom on holy
plants to the further generations. In the
outcome the Indian culture and Plant
diversity will be conserved.
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qTeq YT 29T F9T TaTel IcTal i

hd o : o AV] o C c
FAT F GTEITCR KATU d9T9 qTAT ohl<d1

gl ZH 9 sfwdTr qrel 1 7R Frh

ATErF 8 3T T 9T TSATA AT & AT
% AT TET TATT TSIT| T4 = a1 il
g ToF &ar &7 98919 FT 3997 Hal algd
T HIT AT Tt bt & gl ST

T AT & ATETE e 10,000 9787
TSI T STANT ATAT % =T H graT g
S srfaepier #71 ITART arRafE Zaret
FETH I T AT g |

STl dTer T et/ arefad @
AT TEE FA % {70 FThT Fgeaqol & |
o TaTeT A & AT F AL A
«f fafasr et 2ot & 80 witea
ANT AIAT Treey "qaeft Seedl & o
Tl 7 AT #7d 2 | a: 4-5 |1 9@
ART FT ST aref AT THT JTHfa®
T g wAdr #Far g

Az Sa fafagar o enfEa aretor
THITT UF dgd ol THIT THET § A @l
g | 98 & TTHIds ATl T il & =edl
8 F v Rl #T Sed " ST
qATg ITANT | TG YTHIOT RO Ay
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AT F o @a<r g 97 9Tedl &
afeaed & forw o @ac fr =54 3 |

THh AATAT HERIT ZIE & HILON
ST AT Fg it S&2a g | -t
TEpfd % WEIE eearEt qEErd |
AT =T & T 6l TH & & STIN 6l
AUAT-3TIT Tgiaat Ewfed 1 g | T79%

AHST T (STETEH) TATH 6T T&2d ¢

e =3 ama F7 NeEE FT F O
&) v & Fr & foarafie
T ARt et ST ugfa * =
H =h T ST Tqhell g |

YR HAT FT R Tg AT ST Fehe |
g T sfroefi=r ot &1 St S Jiegias
8 § GG FIAT F haer S fafaear %
LA % ToIT s7cgq=q STt g aiod Jg 59
& T gieptaes Aferear & e % oo
ff STET € | TES A & ATT gHIT

AT T S T GT gl arel ATHRTs

TATAT il AARET SHETHTT T TgaTd
Fr T STEa |

ST |qTeT A O qead: & |l g
T AT § | T8AT SRl | "t d 91aq
ICTE T AT ST radt v Fo g
ITH ICATE | ATL 397 § &7 F FH 55
gfaerd et 9= #7 HHed TAq T
feregershT<t ALt & of AT ST ¢ |

St fAafagar g & ® e § T AT

7 fa=Ter (Habitat destruction), a=Ii =T
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famTer  (Deforestation), srcafersd  qrg+
(Over harvesting), reafas =TS (Over
grazing), S’TAT H SI0T (Forest fires), @
@ (Shifting cultivation) |

FIAE H FT ISAGAT AT OAET A A
STl | FHEAT TEHA g1 AT & | TE o
T FAATE faced H agd dagaed

TSIt o9 ITHfaa A& o & 2r
T § TAT = AR sirweftr T |
B Ffera frar s =kt 8 1 29 ahRafhe
& T ST AT F WA sarar 0
|, qYet T G0 7 fauw affEafaat
T T TG A AT HTEOT T 8 &
SHTIART T HEATAT 6 29T | FAI(L gl
TATE |

FATAFATL - AATHEH FraerT Ree o
aft % T 1527 TET GSATQAT i
TEATH l ST el & FSH T o qrert
&1 ety | Afvetea ()
T T | S I8 S(aHEd #% a%g &
SR TAT ATHIah SMATEl S| 91 ad,
Wtoa a=, F| aq, 9grEr &, qer a7
TET ATAL & THRATE, FATAAT &4, IR,
A 91 SITd g, SAfT Agi 9189l | agd
rfaegar <&t Wit g | T\ S EfEar & v

LA JHT FoFAT ST T, ST gH AT

TEATH FL Tl | Tk FATAT g1 =ard
FIA AT ST ATRaTel 9HEE |
TR yTEfas i & agrEr a9 &
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29T H 9l wer # Il 30 urem v

AN ITANT TATIT TATE |

1. TATIT ATH: TATL, T, 2

Tor-  haHl

AT AT SLfEAT FAETAT
SUIR AR T, BT, |, AT A1

SYART: T FHATT LT § TIF 2ram 2 |
WAL | FeAl T AT FH F T T H
AT F T T TR 647 STar 2 | =g &

FTed I S1= BEae T S7ar ¢ | 39

Tl T STINT ET-99 a4 F 79 ﬁ?
FIET o 9T § AT SITaT 2 |
2. g=forg AT AHAATH

AT F FF [T § 2ThT TIRT FoRaT STTan

gl Tg THRHAIT, YT F FiE, siegfy afe &
ATHITIF g

v
%

SUINT: T2 FHAFAT T TF 72 g | T8 32X
T F TALA gral g | 39 BeAl &1 o
F AT FT O T T FEATIH AR |

Rt StTaT g | AfaETe T =" § w TR
ERIRSISIEA

SERIUE 7g et #7 U TeE g T
Tg FauH Saw, 9 % g4 A # 9o 97[
FA H F AF A H ATHRIT 9097 747 2
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T, qAA, GANl, A, THAT, G &
T, SATELRT FTHINT, T, Sreed arfe
H ATHRTET IATIATE |
5.=rford AT trEeT

@ﬂ'z{ﬁﬁ'ﬁ'@ﬁ'

ATTIAS ATH: FTEA T TFaorehT

IUINT ATT: Fe, 1T

SERIUE TF ®19, Hedg, THE, G-
goreAl, ATETe | AT9HHT g1 foa & T@r
ATFAT, ATHT T =T o6 T ATHRIL graT gl
THIeY § s e H e sqoma =
TEHT F o & A7 THerar 2

6. =t ATH: I

SYART: Tg FHATT TR H TIH 2iaT ¢ |
T T H U FT o, sEiar § g,
TTHITAHTE, TATEHIT | ATHHILT g | TSl T
el AT AT A gl b o o T g
El

7. g=tera AT W

et HiferoHT

AR AT TSR g

START:  HH! ST,
THAF, ST ST AT, Harms, w67
AT T HISTOATF Bl & | 386 aai &l
AT GTST-GoTell, 318, FEEr TRT F G
T TART TheTeT  FoFaT STaT 8 | o

I SATHATT, FTILRT H ATHRET AT 2 |

8. wafera AT sfeFTahTs

ST T TN

ASTAR ATH: SR IEAT FIa T
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SUIRM TRT: O, w5
SYANT: S0 %, ATETELld, a0, TFHd

TR H, FTe H ®HT 9 8 ' [EE g,
o= o A &1 919 77 Fd orfs § =96
A T TIIT T TR 63T [Tar g |

SYANT: 77 araraT @Erd & 0w T
[ER IS 1 - £ 1 L O
FTASATIEAT, W T 9T FR(AT SA7aT 2 |
ATET ATR H TG T T THAT F a1 BA
TART 7 ST 8 | OO T FTT OFT 6
AT T, I T @il g Far g |

10. y=fora AT FgA

TYHE § gE § THHRT a9 ATHEET 7 |
BT T HT G T & T § ATHHR & |
FfaaTe | qirat &1 @ off ATHsREr grar
gt fraa g & & § = w1 ™
T H AT fHerar 2 |

11. gefera AT Frer A
@ﬂ':ﬁ'l%'lﬂ'a'@ﬁ'

ASTRF AT STed ToraT oo

SYANT: ST FT AW FF T A0 H
ATHRET § | 2 T BT AGST, T M6
At T TN 3T STaT € 1 o i mre
e T ofF THT T | AR | AT
H O FT TH AT a1 g | Tg &AW v
TN T ATAT TTH SO & F UF |
12. w=ferq Are: T |

T wHT

ERIEE 12 I AR AIE I
SUANT AR T 91T, ST 6 a1

T A

P\

TATiea®T, AT § ATHEREL, @7 9T Hie-
I, FdEer aF H ATHFRTE 97T ST
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I=iT ® FHH, ASATGIE, TAT ATHE 7 I
STd 2 | FAusET Siq & e 9T S Al
ST &l 9 T AT FIA 9 T IAT 7 I
9 | FIET AT g | ZE ael s
qT=F Bl 2 |

13. y=forg A arafaET

gor: AT

AT ATH: TFTorET SITIHT FieH

SYART: IiEAT A fHH @e-giet 1%
TINT fFAT SITaT 8 | 98 BIaR T,
FHILAT, AT AT & |

14. wforg A0 e T For

FT: TATETEHT

AT AT Tsear et

SYART: i, T TATeHT, A, sav,

qT= HEITH % (I § ATAFRET 2raT ¢ |
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FAYA H zEer i w1 fEET TR
T ST @war g | T O, e
foreret & srfdem wr T2 Far g |

15. wafo@ A smmam, e,
TSI

T AT

ATTAF AT STFTS LT THI
SYART WET: 9=0T

SYIRT: T FHATT TRT H TART 7T ST
g, Stath afas e & goet @ oy
T FTAEH T H THEE A1 AT AT A
TET F AT STE AT oeE # f A Ay
&7 H TART 6T STaT 8 | =F9 9 H Eeht
STE FT AT AT AT 8 | T80 F 2896
T T T AT /AT SATaT 2 |

16. Tfora ATH: STaLTioraT

BT
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AT ATH: FATSIITLAT L9047 SUINT: T 39T =7 § qegig 7 Tedg
ST ART: g 7 & At TRT & e s B smar g1 a8

SYANT: g FF TR, T TRT H0 9 745 TITT
H yn forar smar g 1 3@ S o
STATEE, THATT o ST w1 T9 H S T
AT g | Tg BET S TRM § 99 90T 9%

Iy whigr, IFd T Aeash 9% TATET

| 4 « 8 ol 4 Aa ¥
SYART: Tg FHRATT o 4T HT AT FLAT
| 7 qfgads o T=a% 2 | =F9 |
SYANT T THETRAT &1 "= Aaa
FIAT ¢ T ATHTT gaoar § AT TIRT ohar
AT |

18. Sr=fora ATH: [EHTE, HYATOT

| N
| P \v
L

o N TN "*‘—
g B/ y ‘

AT AT ST fAeaees
SYAR(T ART: T 7 T, o

T IS & =9 | A AN /a7 S[1aT ¢
| T8 ST FT T0 ATH T H ATHFHTLS
AT & | T FT F1T UMY &l gL FA §
ERINRERES IR

19. w=ford ATH: SHTHA
@ﬂ':@ﬁﬂﬁ'ﬂ@ﬁ

AFTAF T TR SRew
Wﬁw:q@'

ST : 7g AT ,@;«rmaﬂﬁ,qﬁﬂ'r T
A TET 6 TN H T8 AT 2 |
20. Trford r: [rerr

ST et &1 997 BEw qmwE §
THF Hod T STANT, TTET, FF, TN,

fEs, saY, Siveay, dresas, T,

qARIT, TTAREE, T390, SISl FT %,
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ey rfe # FhaT S[Tar 8 | &3 § 97
STy gfg Thar g | Tg TEfEds H
S HT ST AUHal § T 6 | T
FH FLATE |

21. = o am: aradt

T B - &
SYART: ATAT T TAT TAT FAFTE F [T
START 7T ST 8 | 9979 9% 39 o9 §
Ty Hear 8 | asradt & I o6 W | qidi
T OTfrTr T 38 L EAT § | T8F a9 9
TSI §T gIaT g | GTSl-goreil § HT T8
TRIT R T STt 2

22. JATT ATH: AIA FRTAT

o Frarr

s A foerees aigere

IuAnT: oAt Fw1 w osrefw fAwreRr
gfasded & &7 § JAE7 BFar Smar g
THAT BT, THEATH g | T o7 19,
TS TAT o7 a8 | T AHAT, TS,

AT, AT, AAEETE § AT TR ¢

SYANT: TH dod H T AT 91T
STAT & S8 T, IUEs®, gad I
Teeft IT=TE | TN FRaT SIaT 2 |

24, g=fq A9: a9

TR AT T TEET YA AT
ST 2 | ST8T €9 H THHT o7 Higard,
dqHATT, TATHT H T g | SIS,
AIEHTT T HIAH TR | SHHRT AT AT g
| ST, FUSHT T &Y A4S H 96 UH
ZHET He # @ FT A § A1 et gl
qIE9Td S9%, dToAhl & aid (Heodd g9
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SAY, SHRATT T BISl IH % qg1 il ATHIAh
FET o o1 a9 T AT 2 |
25. F=fd AT TEs

e

SYANT: TEIT: THH sq?uu ERILIEGRI
JF F GHA Ze-22 T (Al ATl

26. TSI ATH: AT

F: STl

AT ATH: TSTEIST FHT
SYANT 9RT: HO7 GTeT, I, B, Sl

SYANT: FF Al # zadhr af=t &1

TART FoFaT STaT § | Aol i
T % TOTF § IR % T | 919 il
g | FIHIRT, FHIAT, FAA, SaT, R A
H ot AT 7 T ATHRIL BT ¢ |

27. JAterd ATH: gL

LEHBECOLI

Faiaes am: Feaw aee Rafea

R Trel .\‘./ ‘sy

v

FTIT: BLED ST TATENT, TTSIHT
TET g, 919 a8 = 9T S9N o
RIS

28. wford AT: Fg =TT, FrerH

Tl TR

AATF AT T TR TfAseter
ST HET: T

SUANT: T %4 dfa, &Ao" sav, =987 4,
T QITE, ATHATT ST, TS T0dT 9 FHre
TRT § ATHHET 9097 74T 8 | qelar
et ff e & S ° Oy # = T FwAr
= & &y e g |

29. y=forT AT =rEE

W:Wﬁlﬁ'{ﬁ

AT ATH: AT STTeTTeh

SYART HRT: T, T T Tl JAT T
SYART: 78 FIA, a¥, TN, AT,
gadlaS®, THd, wXdH, FAELE H
ATHFIL gaT & | ATHaTd, S § T9%
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wﬁ%ﬁmﬁmmwﬁgﬁ?ﬁél
Tt s Ja® 3T /T TS § qA A
o7 EA, T, FTHAT AfS H ATTRIT
AT e |

30. y=fera AT FL0eT

@ﬂ'z@"{ﬁﬁ'@ﬁ’
A AT HfomT 2y
SYFNRT 0 T 7 o

SYANT: FHL, af T H
ATTERTL, SATHLN, FTE, HHAT il AT,
T Il § THh ST TART o7 ST 8 |
IS & T@ T PO H AT ITIRT B ¢ |
THT AT T TG 6 a7 HAoherd T9T BT

ATfe § ATHFLT graT 2 |

FELI,
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TH AH & T o &t 80 wiaera
AETEr AT FETEST & forw siwefiw uter
ST Il 9¥ ATTHT § | UH qrdl A /i
SRt gFaT § S@dt ST W8 Sal
TN STfer & TS TTHids Taresy 3T
T TG o A 8 | IaA AqA™ g &
=+t 22, 000 FIE FAT FoF & 9
gt e Icure w1 AT Far g
Y 9 w1 [{gid FRER Fad 462
FUE ¥IC FT ¢ | farg w@resy @3ed &
FTETE et aeafd oY a9 3caTg
F AP e 2050 % 5 feefaw
FHALTT STAT TF TgA T ATHA ¢ | TS
& H agd SATer Auar Si¥ /T &0 F90ar
g

AT § 10, 000 & o srfers sfrwefiar avert
T 99F gieY ¢ o ¥ 1800 sfiwefry
9rel T ITTRT Mgas § 4700 qORH
fFrfercar zramm ¥, 1100 g siwefa
sorrefY, 750 AT, 300 FrEETET &, 300
T sfog woret H T sf@d: 100
TATTAT TOTEAT § T gid & | 36 T &
STl % FTAL ! TAAT | SATohs HH g ATHT
3.6 TG T TSATATT &1 Izt 9% &l g
T A g, o=H & 40 widaa a=a #
IqTH Z |

Arueft qret #1 e GEg aEhs
I TN 9T E | IRTG H AT 70
staerd s dver ySirfaad, afenf =@,
T AT, A=, S F# IO,
FTae, RuTe &t aeE § a7 6w 397
@ § e IOTERfeaei T St § 910 ST
2l
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HAHTY 99 ST TS

<t 7waT T

IO FHfeaefi A= AqHETT FEAH, TaA -482 021 (H.7.)

& T Aol AHTY I IcITE & TS
STANT AT dedf 994 & & W@l & |
SIS F0T | @ 3T ATl 6l qhal |
FH A AT Mg e f&Afes 7w+

THICIEE, U2 UH AT, =TS, O,
wer ug fufér, #wgs anfa &1 srasas

qeH g | A SURN & oW ME #wT
THARLOT, ATHIT TF ATRATHT THIT HT
TSRMT. 39 &l g | Aa #
qEATLY, WWTY, ALl Ter, ISiET,
H T ATfET FEA qTAT TAHl TSATaTt
Y ST 2

ME FT 79971 U g

FeAT § T AT e F dRe
JAT ATAT ME qT AT BT H IARAA
fRsi/aa=t & arfas =9 ¥ fady wd &
| ST AT 2 & I | A gar g |
TT 9T AT S AT Faeh 3L TFAAT
T AT TT AGRAU Fd | |l Mg ad

o .
AT & | TTET IThi eATAT HTATS 6

fEreed | a9dT § T9T M a9 i Jiepar

T TR FET 2 |

g FT G T

TE FTEA, gIEgIoE, SIS, gis
TaTd TAT FHE-FT AT ud A iy

geH AT ¥ a9 e Eesd AT

T HITSSd & AT & |

e & e o

i & feferfed ger qur e

1. T LA, FTEg M, TeA AT 9%,
AT, AT, FelS, FTAT AT X AT [0
1 ETefT & T F 74 AT T
T HIST, FEAT AT Fal gt 2 |

2. g qTT # o oty va o
FATAT BT a1l g AT AT JEHL
FATTH T T AIA T

3. Tig Ucklgd UF 37T HTa("H ARl
AT 2T € |

4. W FA 9T 7g foAr fUEer o
AIETET 2T ST g AT FAH A1 2 |

5. T ava ®9 § REdr g 9= g1 %
TFh § AT Bl @R ATt
THAATSAT (T3 AT AT H STH ST 2 |

M ¥ 3 O

e % Feferfed s o &

1. arst e o gt g oS oot &
GRET AT LI &l ATl ¢ |

2. F=HI I @ T M il THe H AIS
HqHA & AT A0 F497 T & |
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3. @ gHT a% U=i W R = "
TEHT T G BT SATaT 8, AT &
T | TR & 7§ IEad OaE §9
qcal o Fel ST & grar g | ST |
T AT ot T 3 G T T FE Qb
g

4. AT WA F TR L FA T I
T | 79 & T To=ar gram 2 |

T T TR0

[ UF FoAsear & g 9 e

e ferfira SehTe &t It 8-

QT & AR T

[ ATTT T2 T Tl AT A0 | T(eT T4

R

1. uTeasfT ahe e

2. AT MR

3. FTAT MG

4. fAfEa e

qAferar & SAreTT 9

TAALHTAT & AT TT MG AT THL Al

BT &:

1. gaasiier e g T § AR AT
greesft, =T v s g ==
FATEr T | IAM. FgA (THIAT
faaife®r), FAT (FAFHT fAEITET)
AT & 9T T |

2. Iqesiie ME: T a0 F oA qreAv
Mg I FT@HT FATIH Bl SATAT & a1
St @ged, Adureeff, Wer =
JATAT & | FeST (STHATAT FG7F7),
Feadl (ATgien Reager) snfs & 9T
iz |

3. Wegadl Mig: TH THIE AT M H T
SULIh QT 1T %00 (T % TeT & gid
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2 | Sar. 94T (TAIREE  F2TBI7e03),
FTS (TATFIRISTH STFdIe=2er) As &

979 Mg |

M HT START

UTET o e 9% 3, 7eaw 9 7% 2off

FT MR *F START AT &

g it Fi M

1. Ftw fOew, T T AT FuE A
ATST-TT H |

2. AT FAL TATT | |

3. A F giamam |

| AofY FT M

1. g, smsashe, S, o=,
FeAT FAT | |

2. HHETECHA IAN H STHAHE 3T
JTEeeT USive & &9 H HIYT,

AT,  HW, @A AT e,
ATZral~e UF T TS a9 ¥ |

3. FUTT T TSl TrEEHE F HET
FETH |

4,  RIEOAg<h 9TaA, are o
A & TS AT A & qiead
THTER I H |

5.  THACIZA ThisHH Hl HIST AT
R & |
[EIEEEEEIE KN

. SHEREmEH |

8.  feramumdhi # |

e aoft F i

ferhr fIfeT 4 |

o HST A |

T UF U et 7 |

TSgHd & ® T H |

[anN [N
5. ([l dlerd, Hites] cc+y oAqlqd

> wnhn -
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Cll
6. SraTel T Thal H | |
7. Ui aAE H |
Mg T&TF A T qEeq T T

TRY SR 4k @gd § Fel 9"
T TE wEHT arfe H M ATET wA
FreAT  TSTAAT UTT ST g 9eq
TATET U T AT AT =TT F
T TE FA ¢ |

e @ IET ®A qret S TSTadt
gerdiforsr faa® (faea ),  gedifasr
AR AT (F7er E ), A torer
YT (T%e TH),  gedifasr ®rgeer
(Fr=),argfasn oeqfRer (arer F=1e ),
FTgIF3T THFIET (TET ), FIgIAr 32T
(THE T ), SAReeT a7 (271 ),
R FT Flear (717 )M gafeew
CEIREIIEIREIPKICRICE IR )]
IfAAr  fermifaer  (F97), eEeeeE
TR (FaL)), Behar Efear  (3H),

TN fOaTer (77a2T), gFATTar T
(F=1%),  fAfagar  ZE=rEr (FR),
FHIFRTT  TATFRISTH (F¥rera),
TTFRISTH  srFfie=2er (#19 ), 10
ARG (Fe7), TFEEE HET (FHA),
AT Ul (FATF), ZTHIATAA TATRFT
(7%T), AT g (57,
ZHIAfTST  areEa (?7737),9\77@”3377

fal e o o
TRATFTIRT (F1597), TSHITISAT e [l

(%), FT TATHRT (FTHTHT), ST for

T (@ds ), USoRad UaHed
(FETHH), STRAT TeeeT (|T9), Tehfored
FHTASAAEE (AT, TohfereeH

[SN
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fewrtRe (Hfr) snf g yem w9
FTAT T ISATTAAT ¢ |

T (i 1 wEEiE)

TTHId®w & & o F qai ¢ =l T
UTHIT U efearet wwgr foeT Rl
SIISTTY %l 7R & g1 & AT F THhel HT
AT g | TF HeIgE U fad § uF oAl a5
e THgl T oar g | A § fEmme
AT B T M IiAtad U= it Jrav 8
STath 3% ® WEW ¥ 9™ #7921 A &
IT: URiad BISHT NG THel &l JATAT G |
FTATR T 9T e TR F2d & [0
T9 H Bf9s Tl 9T 9RE g™ '
T TR T THAT T AT g | 39
farfer sr =T g 2 |

Mg U w27 & forg g 2w i uw
o fafer g g7 u=rtaat & fow agl
qUATS ST dEdr i At g
TSIl | STEAT-3TT TR 00 e gt
STAr g UE M= & e ® o wrhr
f=aT gt 8 | ATHTAG: Me U F 3
ATAT ATh Foglel & &7 % qF I Al
T T I@T g qAT |G ME H GTeAT
AT | TGl FdT & | 39 qTg ARA =T
L T H FA-RAT T FAT B 9@
STAT g | oq: <O g §9T Aot

ATAT T AT T@AT AT 0 |

&7 T 9qT

1. 9TT: T AT TATS (T HT =1T) e
g2 9% 90 . HY. g1 ATRT |

2.  FAAq g7 1 g #9397
ST aAT AT |

3. WX ATLAN 6 AT HT FAATH HLAT
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Know your biodiversity

Swaran Lata and Pradeep Bhardwaj
Himalayan Forest Research Institute (HFRI)
Shimla (Himachal Pradesh)

Dactylorhiza hatagirea

Dactylorhiza hatagirea belongs to highly
evolved and diverse family of flowering
plants Orchidaceae. It is commonly known
as Panja, Salam panja or Hatta haddi. Tubers
are slightly flattened palmate divided into 2-
4 fingers like hence known as Panja. It is
commonly found in grassy meadows,
shrubberies, open slopes, marshes and rare
in alpine meadows. It is native to Himalayas
and found in Pakistan to SE Tibet and
Kashmir to Nepal up to 2000-4000 m
altitude.

It is erect, glabrous, terrestrial, 20-90 cm
high robust, annual herb. Stem erect, hollow,
fistula, leafy. Leaves oblong or oblong
lanceolate, obtuse, base sheathing. Flowers
pink or purple, in many flowered, dense,
cylindrical, terminal spikes. Sepals and
petals 3+3, equal, three together in a hood.

Stamens united above to form a column.
Ovary inferior. Flowering and fruiting
period is July —October.

Salam panja is known for its
medicinal properties and plant part used is
tubers. Tubers contain glycosides, starch,
mucilage, albumin, volatile oil and ash
containing potassium and lime as main
constituents. Roots are used as farinaceous
food, nerving tonic and aphrodisiac.
Mucilage jelly is nutritious and used in
diarrhea, dysentery and chronic fevers and
paralytic affections. The decoction is given
in colic pain and root powder is used to
relieve fever and urinary troubles. The
powdered root along with milk is taken for
spermatorrhoea. Paste prepared from fresh
rhizome is applied on wounds twice a day
for healing purpose. In Unani system of
medicine it is used in seminal debility,
diarrhea and general weakness in debilitated
women after delivery.

It is critically endangered (CAMP status)
critically rare (IUCN status) and listed under
appendix Il of CITES. It is highly threatened
species of western Himalayas because of
loss of habitat and indiscriminate collection
of rhizomes from natural population for
preparation of medicine. Tuberous rhizomes
are commercially collected and highly
traded with trade name Salampanja or
Salep.

It is slow growing and poor regenerating
species because of pollinator specificity and
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requirement of mycorrhizal association.
Cultivation through seed is very difficult
because of its minute seed and low viability.
Cultivation is possible only through splits
and division of tuber having stem portions
with bud. Hence in situ and ex situ
conservation of this plant is very necessary
to control its further decline.
Pycnonotus leucogenys

Pycnonotus leucogenys is widespread and
very common bird. It is commonly known
as Himalayan Bulbul or White cheeked
Bulbul. It belongs to order Passeriforme and
family Pycnonotidae. It is found in India,
Afghanistan, Bhutan, Nepal, Pakistan, Iran
and Tajakistan. In India it is found in North
West regions and adjoining parts. It is
national bird of Bahrain.

It is grayish brown in appearance with white
cheeks and black hood. Himalayan variety
has crest on its head but in the plains crest is
absent. Head and throat is black with white
blaze below eye, over cheeks and on the
sides of neck. Eyes are red brown with
narrow yellow eye ring. Under tail is bright
yellow. Upper parts are dull grey with

darker flight feathers and under parts are
pale grey —buff.

It is generally seen in pairs. Both male and
female are similar in appearance. Juveniles
are dull in appearance as compared to adults.
It generally lives in subtropical areas up to
2400 meters altitude.

It is bold and familiar bird often found near
human settlement. It breeds in April-July.
Female lays 2-5 eggs and incubation period
is 12 days. It generally feeds on insects,
fruits, seeds, buds and nectar. Nests are seen
in bushes and lower tree branches. Nest is
cup shaped made of twigs, leaves and roots.
Both the sexes take part in nest building. In
some regions it is considered as crop pest
because it damages crops and fruits.

Global population of this bird species is not
quantified but as per the red data book of
IUCN (Birdlife International, 2012) it is
given status of least concern because of its
wide distribution. Population of Himalayan
bulbul is decreasing because of increase in
number of its predators (common crows,
domestic cats) and also due to loss of their
nesting habitats. Hence it is very necessary
to protect nesting habitats to protect these
environment indicators.
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