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MODULE 1:

BASICS OF WILDLIFE BEHAVIOUR &
MEASURES TO AVOID ACCIDENTAL
ENCOUNTERS WITH WILDLIFE

LEARNING OUTCOMES:

At the end of the module, the participants are able to:

Outline the ecosystem services provided by wildlife in their area
Outline the behaviour of key species-in-conflict in the area
Appreciate the need to conserve wildlife

Exercisel: What do you know about the behaviour of wild animals in your area, and
what safety precautions do you advise to your family members/ children
when they go out?



1.1 Why conserve wildlife: Ecosystem services provided by

wildlife:

‘Biological diversity’ means the variability among living organisms from all sources,
including, inter alia, terrestrial, marine and other aquatic ecosystems and the
ecological complexes of which they are part. This includes the diversity within
species and between species and the diversity of ecosystems.

Biodiversity is fundamental to sustaining ecosystem processes, functions and the
continued delivery of ecosystem services, which are the foundation of livelihood
security, health and overall well-being of human societies.

Conservation of biodiversity, including wildlife, is essential for India, not only
because the consequences of biodiversity loss and the resulting loss of ecosystem
services have a far-reaching impact on livelihoods and overall well-being of
human communities but also to preserve the cultural heritage in areas where co-
existence is the natural way of living.
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Wildlife provides a wide range of ecosystem services to human society, including
supporting, regulating, cultural and provisioning services. The consequences of loss
of biodiversity and wildlife and the resulting impacts on ecosystem services affect
the livelihoods and the overall human well-being.

Changes in biodiversity can influence all these functions (e.g., pollination, nutrient
cycling) and the products arising out of these functions (e.g., food, medicinal plants).
The concept of ecosystem services is becoming popular as a way to encourage
discussion about the dependence of people on nature and what this means socially
and economically.

«'% 1.2 Keystone species:

There are two ways to conserve biodiversity:
(1) by measuring and managing functional biodiversity and

(2) byusingbiodiversity surrogates.Inanecological context,
a ‘surrogate’ is a component of the entire biodiversity
that one can more easily measure than others that
is used as an indicator of the greater biodiversity in a
particular area. Keystone species, umbrella species,
indicator species and flagship species are examples of
surrogate species.

A keystone species has a disproportionately large impact
on its community or ecosystem relative to its abundance.

The Asian Elephant (Elephas maximus) is an excellent
example of a keystone species that plays a key role in
the health and diversity of an ecosystem. Elephants
push down trees and disperse seeds, thus modifying the
forest structure. Some tree species are solely dependent
on elephants for dispersal. Elephants also create paths,
wallows, salt licks and waterholes in their habitat which
are then available for other species. All these actions
then create new niches or enhance the habitat for other
species. Thereby, their conservation facilitates increased
biodiversity, its maintenance and conservation.

There is, therefore, a need for a harmonious coexistence
approach to HWC mitigation.

‘Harmonious coexistence’ is defined as a dynamic but
sustainable state in which humans and wildlife adapt to
livinginsharedlandscapes, with minimum negativeimpacts
of human-wildlife interactions on humans or on their
resources and on the wildlife or habitats. The mitigation
measures designed using this approach maintain a balance
between the welfare of animals and humans in which both
are given equal importance. Overlap in space and resource
use is managed in a manner that minimises conflict.

A harmonious co-existence approach to HWC mitigation
entails a systematic and comprehensive assessment of all
the mitigation plans and mitigation measures in the field
to ensure that these are effective and, at the same time,
wildlife-friendly, i.e., a balanced way is developed to reduce
the conflict, rooted in the philosophy that no measure
should unnecessarily harm a wild animal.

Adopting a proactive approach using early warning systems
and efficient field response teams, and high awareness
among people sharing the landscape with wild animals
are some of the strategies that can operationalise the
harmonious co-existence approach.



MODULE 2:

WHAT IS HUMAN-WILDLIFE
CONFLICT?

LEARNING OUTCOMES:

At the end of the module, the participants are able to:
illustrate the concept of ‘'Human-Wildlife Conflict Mitigation’
analyse different types of Human wildlife conflict
analyse key drivers of human wildlife conflicts in specific situations
describe the holistic approach in context to HWC
appraise the need for applying a holistic approach for HWC mitigation in their area

analyse the key elements of a harmonious co-existence approach in context to HWC
appraise a HWC conflict situation vis-a-vis drivers, prevention measures, and measures to reduce
the possible impacts on humans and wildlife

2.1 Overview:

Human-wildlife conflict refers to the negative interaction between humans and wild animals,
leading to adverse impacts such as injury or loss of human lives, crop, livestock and other
properties, or even their emotional well-being, and equally negative impacts on wild animals and
or their habitats.

To effectively and responsively address the issue of HWC, the Ministry of Environment, Forest and Climate
Change (MoEF&CC), the Government of India has facilitated, under Indo-German Cooperation, the
development of the National Human-Wildlife Conflict Mitigation Strategy and Action Plan (HWC-NAP) for
India and guidelines taking a participatory, integrated and inclusive approach.
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2.2 Conceptual framework for HWC mitigation:

HWC is a multi-faceted challenge and thus requires an integrated and holistic
strategic plan to find ways of mitigation. The conceptual framework on which the
HWC-NAP is built works under the assumption that systems are never static. In
fact, systems are evolutionary and can continuously change, adapt and respond
to inevitable changes and recurring events. This 'systems thinking’ enables us to
find the root causes of a problem, rather than only treat its symptoms, and thus
can be helpful to perceive new opportunities.

The key drivers of HWC include an increase in the human population and a
subsequent need for more resources and space, causing habitat fragmentation,
loss and degradation. This leads to shrinking spaces for wildlife, blockage of
their movement path and a higher frequency of incidents of wildlife-human
interactions, with the ultimate result of loss and damage for both humans and
wildlife.

The primary drivers of HWC are human population growth and growing
developmental aspirations. This results in secondary drivers, which are
industrialisation, infrastructure development, urbanisation and increased use of
natural resources, which require and bring about land-use changes. Where such
changes cannot keep pace with population growth in providing jobs and also
where increased automation, mechanisation and higher skill requirements can
lead to reduced employment opportunities, a large rural population, a significant
part of which is forest-dependent, can overexploit forest resources. In addition,
climate change will also act as a primary driver of HWC by inducing unpredictable
weather cycles and also extreme climate events; counteracting these will require
additional resources, which could lead to further land-use changes. It could also
impact wildlife habitat adversely.

These drivers then exert pressure, which results in the diversion of forest for non-
forest use resulting in loss and fragmentation of habitat and also the creation of
constriction in a habitat that remains linked by narrow corridors, which may also
be lost due to degradation, disturbance or further loss of habitat. Construction
of linear infrastructures through forest areas resulting in the fragmentation of
habitat and causes disturbance. Linear infrastructure could also facilitate the
spread of invasive weeds. It can also be widespread mining for resources within
forests, which results in loss of habitat and severe disturbance to wildlife.
Increased dependency on forests for resources results in the degradation of
forests because of unsustainable practices such as grazing, fuelwood removal,
NTFP collection and also the setting of forest fires to facilitate grazing or NTFP
collection. If securing natural habitat is seen as a hindrance to wildlife, it can lead
to reduced appreciation and support for forests and wildlife.

These pressures then create a state or situation where there is an increased
interface between human-use areas, reduced resources (carrying capacity) for
wildlife, obstruction and disruption of established and essential movement paths
of wildlife, and increased disturbance to wildlife.

Wildlife response to reduced resources results in increased dependence on crops
and livestock, and in the process, it could lead to property damage or result in loss
of life orinjuries to people. When their daily movement paths or seasonal migration
paths are blocked or when fragmentation does not allow them to disperse
for reproductive purposes, they then intrude into human-use areas causing



conflict. Such interaction results in
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2.3 Holistic Approach to HWC

undfa.rmn'.nng the econom@ Statl.JS .of mitigation:
families impacted by conflict. Wildlife . 'I
is adversely impacted due to reduced Holistic approach in addressing HWC by

habitat (resources) and degradation of
habitat quality, fragmenting of their
habitat and disturbances that stress
them and do not allow complete
access to remaining resources. The
consequences of retaliatory actions
in response to human-wildlife conflict
can be devastating, resulting in loss
of life for both humans and animals.
Additionally, accidents can occur when
linear infrastructure passes through
wildlife habitats or when animals enter
human areas and come into contact
with hazardous structures such as
wells, pits, and power lines.

The national, state and division-level
plansand guidelines (MoEFCC,2021a-n)
use the concept of Drivers-Pressures-
State- Impact-Response (DPSIR) as the |
basic conceptual framework.

Systems thinking: Conceptual Framework for HWC Mitigation in India*

considering the thematic triangle of addressing
the driver and pressures —taking measures for
prevention—taking measures to reduce the
damage: Addressing the drivers and providing a
conducive palicy environment through palicy-
making and cross-sectoral cooperation, e,
actions that halt or prevent the creation of new
HWC situations or the escalation of existing ones;
effective use of instruments, traditional knowledge
and moderntechnology for preventing the incidents
of conflict, i.e., actions to contain, minimise or
resolve existing problems; and reduction of the
impact of HWC on both humans and wildlife, by
using effective economic, communication and
cooperation instruments, i.e., actions that deal with
the impact of any residual or unavoidable conflict
incidents.

To operationalise a holistic approach for HWC
mitigation, as envisaged in the National Human-
Wildlife Conflict Mitigation Strategy and Action
Plan of India (2021—26) (HWC-NAP)}, the following
six instruments are developed, in selected forest
divisions in India, leading to the development of
division-level HWC Management Action Plans
(HWC-MAPs) aligned with the district and block
level development plans.

Establishing an early warning and
response system

rapid

Competencies-based training of the rapid
response teams

:Carrying capacity and qualityofnatural: Awareness and communication measures for

Human Population increase Corridor blockage Crop loss

Changing Lifestyle and economic Decreased habitat space and quality § 1 habitats 1 Livestock loss . .
aspirations Increased frequency of wild animals 1 !Wildlife population in human dominateq Property damage people to reduce accidental encounters with
Reduced appreciation of wildlife moving out in human dominated landscapes Human life and well-being

wildlife

1
Number of incidents of HWC !
Effectiveness of Mitigation measures 1
People’s perceptions

Climate Change, Disasters
Land use change
Policies in linear infrastructure, mining,
urban development

Invasive species and waste issues
Increased pressure on natural habitats |
for livelihood dependence

appreciation
Wildlife health

Reducing the vulnerability of people, especially
Human Health

farmers and women, by facilitating them in
alternate crops, crop guarding methods

1
1 1

1
i ! i
1 ! 1
: i :
: landscapes : Retaliation due to less :
: ' ’
H 1

1

: ' ’
1
1 ! I

Reducing the vulnerability of people and

Monitoringthe State wildlife to negative impacts

Addressing the drivers

Reducing the pressures

Cross-sector cooperation by bringing together
relevant departments and agencies for joint

training and knowledge sharing for operations

Indicate the need for response. . L .
Landscape-level planning for mitigation
measures to avoid shifting problems from one

place to another

Response

Infrastructure

Capacity development
of people,
organizations

Alignment
setween
national, state
and local level

Finance

*Khera, 2019

Cooperation partners




2.4 Harmonious Co-existence

Approach to HWC
mitigation:

Harmonious co-existence
approach: Both humans and
wildlife should be protected from
conflicts while maintaining the

balance between the needs of

humans and the conservation
of nature. All efforts should be
made to ensure that the site-
specific mitigation measures are
developed, assessed, customised,
implemented and evaluated on
the basis of effectiveness and
wildlife-friendliness.

MODULE 3:

MEASURES TO

AVOID ACCIDENTAL
ENCOUNTERS WITH
WILDLIFE

LEARNING OUTCOMES:

At the end of the module, the participants are able to:
Demonstrate required safety measures to avoid accidental
encounters with wildlife

3.1 Overview- the behaviour of key species-in-
conflict and safety measures required to avoid
accidental encounters with wildlife

The National Human-Wildlife Conflict Mitigation Strategy and Action
Plan for India (HWC-NAP) defines Human-wildlife conflict as follows:

HWC refers to the negative interaction between humans and wild
animals, leading to adverse impacts such as injury or loss of human
lives, crop, livestock and other properties, or even their emotional
well-being, and equally negative impacts on wild animals and or
their habitats.

One of the key measures to reduce the
incidents of conflict is to minimise
accidental encounters with wild animals.

The following sections provide an insight
into the ecology and wildlife behaviour
of key wildlife species-in-conflict —
elephant, leopard, wild pig, tiger, crocodile,
macaque, bear, blackbuck, snakes, gaur,
blue bull, and an indicative list of measures
to avoid accidental encounters with these species.
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3.2 Behaviour of key species in conflict and safety measures required to avoid
accidental encounters with wildlife: Hindi
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3.3 Behaviour of key species in conflict and safety measures required to
avoid accidental encounters with wildlife: English

— DO0's & DON'Ts

e overora CROCODILE

OCODILE

Be extra attentive while walking in areas with
crocodiles, and avoid going too close to the water.
Stay away from the water's edge

Be careful and warn your group if you spot a crocodile.
Stay calm and stay far from the animal

Be specially vigilant in crocodile areas, avoid walking or
entering, launching or retrieving boats. If you need to be on

Do not feed, provoke or harass crocodiles. Avoid going
very close to them as they can charge at high speed

Don't indulge in water sports or swim in water bodies
that have crocodiles

Avoid adopting a four-legged posture in crocodile areas
as you can be mistaken for a four-legged animal by

® & &

the water, use a boat and keep your arms and legs secure a crocodile

Do not bathe, wash clothes or perform rituals in lakes and
rivers with known crocodile presence. Do not fish or collect
rabs, snails, other molluscs or prawn seeds in such areas

Enter areas close to riverbanks during broad
daylight only

Keep your livestock out of reach of crocodiles by grazing

them away from the water's edge or riverbed A3 R EID el AT IS

2
@
2
&)
&

Avoid returning regularly to the same spot at the water’s
edge to fill your bucket or to do your washing

If a crocodile charges from a distance, shout loudly so that
nearby people can hear you, and then run or climb a tree

Do not throw fish waste and meat in water bodies close
to human habitats, as these can attract crocodiles

Check with local people about the presence of crocodiles
before entering an unknown water body

»

d

Obey all crocodile warning signsand ad visory notices
posted around crocodile areas and stick to designated
paths

Do not venture into Crocodile Conservation Zones
without permission from the authorities or without guides

® @ @ ® &

Do not go close to mud mounds near water bodies.
Crocodiles lay eggs in such mounds and they guard their
eggs and can attack in defence

If a crocodile is spotted in a human habitation, keep an eye
on the animal. Do not engage with it. Call the forest officials

If anyone is attacked by a crocodile, take the affected
person to a hospital nearby as soon as possible

Do not try to attack a crocodile in retaliation. Inform the
forest department officers as soon as possible

@ &® ®

Q)
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If you
Encounter Elephants

in your area

D e P

D\Q’s D>QN'TS

Slow down as soon as you see Don't try to take a selfie or
elephants. Maintain a safe distance M close-up photograph of an
as they may charge, if they feel '7 elephant or try to feed it
threatened
Don't chase them as they
may charge back at you

Don't use high beam lights.

Don'’t switch the engine off as you
may have to reverse the vehicle
and retreat if an animal charges
atyou

Don't ignore warning signage

Make a loud noise using
drums to drive them
away if they are an
immediate threat to life,
property and crops

Stop your vehicle at a
distance from elephants if
they are crossing a road and
reverse your vehicle

slowly to allow them to pass

Be vigilant during dusk and
dawn and drive slowly in
areas where elephants
might be present

Use thorny bushes as fences
and create trenches around
farms to prevent elephants
from entering farmlands

Remove ripened fruits
from trees that may
attract elephants

that provides warnings about
sensitive spots

Don't leave your farm with
standing crop unguarded

Don't store groceries and rations
outside house or in mud houses.
Store grains etc. in pakka houses

Don't open doors or come out of
the house at night if elephants are
present near the house

Always keep a record of

human use area, call the D.))) movement-information related to elephants

helpline numbers of the provided by the forest department and avoid
forest department areas where elephants are present

If elephants are present near your
house and show threatening behaviour,
slowly retreat inside the house and give

them space to move away

If you spot an elephant in a

STATS NNI-INTHATN TS TN 2THI-GIHN STECI5rer
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ASIAN ELEPHANT

26000 - 29000 )
Population in India E|ephant habitat

Wide range, prefers

IUCN Status grass-rich, dry and moist

Endangered deciduous habitats

Only the male

Diet Asian Elephant has Uses trunk as
Grass, twigs, bark, shoots, woody tusks. The exceptions tactical
plants, herbs and shrubs. are makhnas, who contact and
100 ot are tusk-less for holding
ool 70 o 250-300 kg each day males
B Lifespan . Extremely An elephant herd
& 1n§ell_1geng can is led by the senior
25 i 60 years imIc a? use female, who is also
Log called the
Human Asian . 'Matriarch'
Elephant Reproductive age
14 years
m Needs upto
. . 200 litres of India has a
Gestation perlod uncontaminated history of captive
18 - 22 months and potable elephants that
water every day dates back to
- a 1000s of
Height: Weight years
Calf: 100 kg at birth .
- Shad
. Adult female: 2500-4500 kg tial o Has no sweat
. . essential as it glands, tosses
- Adult male: 3000-6000 kg DT Digestion mud on itself
B B dehydration efficiency is and uses large
. o &) only 40%, ears as fans to
Male Elephant 9ft Human 6ft Male Elephant feeds keep cool

Important facts

More than 100 elephants get killed every year in
o retaliation by people and several others by poaching

and temporary elephant-proof barriers (during crop

Not all elephants forage on crops. Alternate cropping
9 ripening) can be installed to reduce incidents

Human deaths happen mostly due to surprise
encounters or going too close to elephants. Early
warnings and avoiding elephants can prevent such
incidents

Deforestation, expansion of agriculture, human
encroachment are causing human-elephant conflict

Indo-German Cooperation on Human-Wildlife Conflict Mitigation in India
2017-2023
Taking a Harmonious Co-existence
approach to Human-Wildlife Conflict Mitigation in India

constantly to
compensate

Migration

Matriarch remember migratory routes clearly.
Fragmentation of habitats and obstruction of
migratory routes lead to human-elephant
conflicts.
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D0's & DON'TS

I\ R - 1

IUCN Status: Vulnerable

FYOU SPOT A GAUR

Don'ts
X

Don't go inside the forest after evening and early in
Keep a safe distance as gaurs prefer to the morning to collect non-timber forest products
stay away from humans (NTFP) or fodder for livestock as that is when most
conflicts happen

Habitat: rorested hills and grasslands

Population
Worldwide Approximately 30,000
Approximately 28,000

Don't make sudden movements or run if a gaur has seen
you as it can chase and knock you down, causing
serious injury

Carry a stick and make noise while walking alone in the
forest so that gaurs can sense your presence well in
advance and stay away from you

Breeding
Breeding takes place year-round, but typically peaks
between December and June.

In the breeding season, the bellow of the male can be
heard from 1.6 km away

Tallest living oxen species and
one among the heaviest
Sexually dimorphic, both
males and females have horns
« Adult males have shiny black hair »

/4
with loose skin hanging from the
throat to the forelegs (( (*
Adult females are dark brown in colour, with thinner horns i

Slowly back off if you spot a gaur looking at you or
in case of sudden encounter

Don't go close to the calf as adult gaurs are very
protective of their babies and can attack in defense

Mostly active in the morning and evening; nocturnalin
human-disturbed areas

Average lifespan + Lowers its head and hind side to attack with horns 1.6 km

when threatened

: . or rocks. Climbing a tree will help if you can
100 - Gives out a call known as a‘whistling snort’ when alarmed ReprOduc"ve age distance

75| « Very shy and calm despite huge size 23 years iod:
S " o - Rarely attacks unless provoked or approached closely Gestation period:
R i 9 months msp A female reproduces

25 ), every 1-1.5 years

30 Group structure .
Y Varies from habitat to habitat ‘ Drive slowly and keep a safe distance while moving in Don't get off the vehicle or try to chase them as

Human  Gaur over seasons o 1 calfata time a gaur area
8-11femaleswithabull 1%

During mating season: 7

1V Weight:23kg 4‘&&*&
LY

i More males join the group ¥ m — ,{t&,‘h
Diet After the mating season:

Vol b ' ” : 1 Gaur calf 10 Human babies
ales move out of the group q G n q .
Fruit Maximum weight - 1,000 kg ‘ Stay calm if a gaur is in village or on a road. Wait
) N\ —

/
’ ‘

this can agitate them

Don't disturb the animal by blocking its way or making it
change its transit route as it can get agitated

Make a loud noise to drive a gaur away if it comes close . .
to you. Keep an eye on the animal till you reach a safe @ In case ofa charge, try to find cover behind a tree
5 heiah till gaur passes by or leave space for it by moving
Do you know? Maximum height -1.9m sideways so that you don't disturb the animal
+ Gaur provide crucial ecosystem services for control of plant
communities and landscape change
« Gaurs are hunted for animal trophies, horns, sports and meat
in some places
« Gaurs are prone to cattle diseases such as rinderpest and foot
&mouth disease Human Gaur
« Habitat loss is the biggest threat to the population
+ Gaur-human conflict was not a serious problem earlier, but due to habitat loss it is emerging as an issue

« As gaurs are shy, conflict is largely confined to crop damage in forest villages and encroachments

1.82m
19m

Ensure garbage like farm waste and kitchen waste are
covered, try to compost them. Use sustainable waste
disposal methods

Don't throw stones at gaurs in an attempt to chase them

« Regenerating degraded habitats can reduce gaur-human conflict
- Visit a nearby hospital immediately Don't dump garbage near farmland and village premises.
in case you are injured This can attract gaurs who are searching for food
Indo-German Cooperation on Human-Wildlife Conflict Mitigation in India 1 HUMAN -WILDLIFE CONFLICT MITIGATION IN INDIA
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Go out in groups, play music or make noise when you are
moving alone in leopard-inhabited areas, so that the
animal becomes aware of your presence and will move
away

Stall-feed the cattle instead of grazing them in a forest

If you observe a leopard on the way, give it way or space
Leopards are not always a threat

Keep all livestock secure behind leopard-proof grills

Cover garbage bins and maintain an efficient garbage disposal
system, as garbage attracts stray dogs, herbivores, and other
animals to human habitations, which in turn can attract
leopards

Clear bushes and tall grass around your house. This will
prevent leopards from hiding close to your house

Keep the surroundings of your house lit during the
evening and night, and always carry a torch when you
go out early in the morning or late at night

Inform the forest department if you see cubs without a
mother. Do not pick up the cubs as the mother can be
nearby and may attack

Call the forest department in case a leopard enters a
human habitation, building or home

A

D0'S & DON'TS
IFYou SPoTALEOPARD

In case a leopard enters a human habitation, don't
gather near or surround the leopard as it can attack on
being threatened by a mob

Do not approach areas where leopard has been spotted.
A leopard may move away by itself. Inform other
people so that they can avoid a particular area or route

Avoid keeping young children unattended near your house
or sending them alone on village roads during dusk, dawn
or night

Don't tie up pet dogs or leave them unguarded in the open at
night, as leopards are attracted to them

Don't let children play outside, or send elderly people
outdoors alone in the dark

Don’t show any sign of panic or aggression and don’t
make any sudden movement in front of a leopard as it
can attack in defense

Avoid defecation in open areas, instead use toilets

Do not crowd near leopard rescue operations or try to
take photos and videos. Allow rescue teams to carry out
their work without obstructing them

Don't graze cattle in or around forests during the early
morning, late evening, or at night when leopards are most
active

LEOPARD

which they use for
camouflage

Leopards are
territorial. Due to
forest loss, leopards
are pushed out of
forests by stronger and
younger leopards

seen because of the
black colour of the

, Y d
\\; Gy A ¥ A
Population Ny Monkeys
: 12000-14000
- in India Livestock
Habitat in Asia
Status: Vulnerable Snakes
Booss
Breeding Average lifespan
« Birth peak aligned with 100 08, ) o )
the reproduction season %40 Solitary and territorial animal
i 575 - '
of prey species = % S 0‘.‘ Primarily nocturnal but maybe active during daytime
 Can reproduce round the -
year, breeding may peak 2% Uses scent marks and vocalization to communicate and tree
T Degamiber Human Leopard » scratching to mark territory
. 0%, Ambush predator, uses scrub cover or darkness to hide and
Reproductive age L
attack prey
[]
Female 18-36 months Male 24-28 months 0‘.‘ Uses tree tops to locate prey. Hunts in vegetation
Gestation period 0.’.' Strong enough to drag large animals to tree tops
3 - 3.5 months mpLitters every ] - 2 years 0“‘ Good swimmer, can hunt fish and crabs in water
‘ per female 0%, Highly adaptable, can live close to human-use areas where
vegetation cover is present
.“. Attacks dogs and other animals that get attracted to
open garbage dumps
2 - 3inalitter
D 0 you kn OW? Even melanistic Leopards play a mostll‘;(;?":;:: easy
Leopards have black leopards have spots, ccialicleliy prey, therefore feed on
T ——" maintaining the balarllce Y
spots called rosette, w of the ecosystem, which livestock or dogs

provides people with when natural prey

food, water, and is not availableot
body other resources available
Livestock Wilos: el e Leopards are
grazing in forests humar.l attacks opportunistic and
is a big reason for are accidental or may attack any
conflicts between happen when a small animal,

leopards and

leopard is cornered

unattended children

D@60 6D

into human HETS or surrounded or old people
settlements

HUMAN-WILDLIFE CONFLICT MITIGATION IN INDIA
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Habitat: Widespread

Easily adapts to many habitats

Larger troops and higher densities in human
habitations

Pt WMx g N

Diet: Omnivorous
In human habitations, more than 90% of its diet is
influenced by humans

RHESUS MACAQUE

IUCN Status: Least Concern

* Has brown body with pink face and rear

* Uses its tail for balancing and leaping

* Lives in social groups; males move from one
troop to another and females stay in a single
troop throughout their lives

* Establishes dominance by aggressive behaviours
like open mouth threat, pulling, pushing,
lunging, biting, etc

* Extremely intelligent, has learnt to live in human

Troop size
Troop size varies from
10 to 80 individuals

Can have >200
individuals where

habitation food is abundant

* Excellent climber but spends a lot of time on the
ground

* Knows how to swim, young ones can swim
within days of birth

¢ Rhesus macaque socialises with other group
members through interactions such as grooming,
huddling and playing

* Active during the daytime but spends many hours

Reproductive age
2.5 - 4 years| Gestation period: 5.5 months

Every year one young per female

One baby at a time
M x Twins are rare

v
&)
&

D0's & DON'TS

DURING CLOSE ENCOUNTERS WITH M“NKEY

Make loud noise using drums to drive away monkeys
from your vicinity

Maintain a safe distance from monkeys and allow them
to pass

Walk in a group if monkeys are around

Understand their signs of aggression. Monkeys show different

levels of aggression, starting with a grunt. This escalates to a
mouth threat, lunge, grabbing of knees or feet and finally
biting, which can be severe

Remain calm and move away slowly without jerky
movements

Throw away the food you are carrying, if monkeys
approach you closely

Avoid carrying food items in plastic bags, and try to use
shoulder bags or backpacks instead. Visible food or even
plastic bags can be associated with food and may provoke

Don't make eye contact and avoid throwing stones at
monkeys as they can attack aggressively

Don’t use a stick to hit a monkey as it can attack you

Don't smile and don't show teeth to monkeys, as they see it
as an unfriendly gesture. They perceive it as a threat and
show aggression. Do not tease them or make faces at them

Don't run away from them or show fear as they might
chase you

Don't try to touch an infant monkey as mother monkeys
are very protective of their babies and can bite you

Don’t show that you are hiding food from them. If you don’t
have any food, open your palms without fear to show that
you are not hiding food

Don't feed monkeys for either sympathetic or religious
reasons or eat in front of them. Feeding makes them see
humans as food providers, and they lose fear of humans

%)
&)
)
o
&
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socialising and resting si 6ft
* Forest troops spend more time foraging. Birth 1ze » monkeys to snatch them and can attack to get food
rate varies according to availability of food
i . ait £ U k f grills and fenci h
* High nutrition human food at waste dumps acts 2 O D SV CLICU = Don't leave doors and windows open as monkeys can
as attractants contributing to increasing 3ft T Alarms, CCTV, and other sec}mty measures can be enter your house
. combined for better protection
population o
> 3 % "
0 XY KNOW ! Cover and lock your garbage dumps a they are a nearby, as this atract them and mereases conflers by
Human  Rhesus Macaque Monkey 1.75ft Human 6ft ich- iti ’
q source of high-nutrition food for monkeys bringing them closer to people
Rhesus macaque are They contribute There is a strong Constant shifting of Rhesus macaque-human People feed monkeys due to Use various acoustic, visual, olfactory and tactile substances In case of a bite or scratch, don't delay in getting the
the most widely to ecosystems by linear dominance monkey troops lead conflicts range from damaging religious and sympathetic or techniques to avoid encounters with monkeys. Do not use s il G medici'nes prescribed by a doctor
distributed primates dispersing seeds hierarchy in both to troop breakage and crops, entering houses, reasons. This leads to dependence substances or techniques that may injure or kill monkeys

after humans in India of fruit males and females high stress among stealing and eating food of monkeys, and they start

them snatching food or attacking
humans HUMAN -WILDLIFE CONFLICT MITIGATION IN INDIA
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In case of a
snake bite, keep the
victim calm, immobilize ).
the bitten area and ’
transport immediately to a Habitat Species richness The Big 4
NPl WherefOniyencry Open, grassy and bushy areas, About 300 species of snake Most snakes are harmless. Only
treatment is available . A . .
farmlands, tree hollows, forests and are found in India. Snakes four species are responsible for
human habitations, including cities are legally protected in India  most of the mortality

D0's & DON'TS

\

IF YOU SPOT A SNAKE

Do\n'ts

Gommon cobra /

Spectacled cobra Saw-scaled viper/

Don’t be scared on seeing a snake or try to kill it on sight as most

Naja naja . Py P ¢ Itisi k hata . ber of snakes in Indi
: Bungarus caeruleus Daboia russelii Echis carinatus t is important to know that a large number of snakes in India are |
Neurotoxic venom Ne?xrotoxic venom Haemotoxic venom Haemotoxic venom NON-Venomous. snakes are non-venomous and harmless. In fact, they mainly feed on
Medium sized snake with black or  Thick bodied ground dwelling snake Small ground dwelling snakes covered rodents and help in controlling there population
bluish black body with thin covered with rough scales. Head is with rough scales and with a triangular
milky-white bands (often paired) on triangular, flattened and distinct from head. Body colour varies from brick red to
the body. The bands may be absent in neck. Dorsally, the colour pattern dusty brown. An arrow or cross-like mark Run a stick through the vegetation or tap the ground before To avoid snakebites, don't work barefoot in agricultural fields or

the forebody. Scales are smooth with a  consists of a deep yellow, tan, or brown  present on the head.
hexagonal scale present in the vertebral ground colour, with three series of dark
region. brown spots that run the length of the
body. Each of these spots has a black
ring around it, the outer border of which
is intensified with a rim of white or
yellow.

working in a field, this will alert the snake and drive it away tea and coffee plantations. Wear protective shoes and gear
Large sized snake with body colour varying
from dark brown to black. When alerted,
the snake will raise its head and spread its
hood in defence. Dorsal body scales are
smooth and oval shaped. Hood marking
varies in individuals from a clear spectacle
mark to no hood marks.

Active during night-time, hunts at twilight

Lives in deserts, semi-deserts, deciduous
forests, grasslands and scrublands. Hides
under rocks and, logs during the day

Check around logs before walking over them or
sitting on them

Don't sleep on the floor; sleep on a cot. If you have to sleep on the
floor, use a mosquito net tucked all around

Moves by sidewinding locomotion, body
Hatchlings folds into S-shape for moving

have fully

Use a torch when walking around in the night, especially on dirt

Don’t leave food grains uncovered in homes as it can attract rats,
roads and mud paths. Farmers should take precautions during g

Activity level is high during dusk which in turn attracts snakes to your home

When alerted, makes a rasping sound by

. C " functional venom rubbing its body scale in a continuous crop harvesting
ommonly found in farmlands, may glands; can strike M—
enter houses in search of prey and s .
shelter right after birth

When threatened, bites aggressively and

Don’t lose sight of a snake or gather around it as the snake
repeatedly without any warning

Usually a snake will leave a place on its own so maintain safe
can attack in defence

distance and keep an eye on it

Active during night-time
Hissing sound and raised hood are X
defensive and warning signals given by ¢ Prefers rocky areas, crevices, under
cobra cement slabs, leaf litter, termite
mounds, rat holes, often found hiding
Bites are painful with swelling at the bite | in cavities inside houses

site, continuous bleeding from wound. _ . L
Patients may also experience vomiting, ¢ If disturbed during the day, it coils and
difficulty in breathing, and blurred vision | hide the head under its body and bites
only under extreme provocation, but
Venom can cause paralysis, respiratory | aggressive at night and may bite . X L i
and cardiac failure without warning Active during the night-time, but in cool
weather, it may also become active
Often bites people who sleep on the during the daytime

floor. The bite is painless and the L .
victim may die in sleep due to powerful This animal is commonly found in open,
neurotoxic venom grassy areas, as well as forests, forested
plantations, and farmland

Severe pain, bleeding, blistering and
swelling at bite site. Also causes bleeding
from gums and eyes In case of a snakebite, stay calm and rush to a nearby hospital that
has antivenom. If possible, try to remember the colour and body

pattern of the snake for identification

Don't let the snakebite victim run around. Don't cut, burn or
suck the wound if bitten by a snake. Don't tie the limb tightly as
it can cut blood circulation and lead to loss of a limb

Don’t panic and don’t delay in getting medical help. Do not go
to a tantrik or a snake charmer for treatment as it can cost you
your life

In case of a snakebite, immobilize the affected limb and keep it
below the heart. Cover it with a loose bandage

The
majority of snake
bites occur during the
rainy season when snakes

Don't leave accessories such as watch, rings on the victim's
body as they can cut the skin if the limb swells

Turn the victim on their left side with the right leg folded while
taking them to the hospital. It will prevent them from choking

Abdominal cramps, blurred vision,

?Ti::‘n::::::;fl°:i7d sweating, vomiting and difficulty in They may appear slow and sluggish. In case of
b quently speech are common bite symptoms They produce a pressure cooker .
and may encounter whistle-like sound to warn venomous snake bite,

Don't handle a snake yourself or try to catch it as this is how
many people are bitten

Keep the phone numbers of snake rescuers, NGOs or the forest
department to contact in case a snake enters a home

humans in houses and
agricultural fields

timely administration of
Bites aggressively and lightning fast with antivenom under

D o 9“/ il e medical care is the only,
Bites are painful, cause bleeding. There treatment
is blistering in the bitten limb. Often
causes bleeding from gums and eyes as

Leave snake rescues or removal to the professional snake
catchers. Do not attempt to catch snakes

Cover opened crevices/gaps in doors, windows with fine wire
mesh to keep out rodents and snakes

a result of haemotoxic venom

Do not try to take photos and videos of rescue operations. Allow

Snakes provide important ecosystem services by controlling rodents that Snakes inject venom to immobilize and digest prey. The Big-Four snakes feed Close the openings of drainage pipes with meshes so that snakes

ON CHORORORCONENCESONCNG
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cause diseases and damage crops on small mammals, birds, reptiles and amphibians cannot come in, while sewage can flow out snake rescuers sufficient space and do not crowd around them
* Snakes avoid encounters with humans and attack only when threatened or * Snakes use their forked tongue to sense their prey and their surroundings,

accidently stepped upon especially when tracking their prey
* Often some venomous snake bite victims without injecting venom. Such bites * Lack of knowledge, lack of awareness and fear have resulted in the

are known as “dry bites’ indiscriminate killing of snakes, including non-venomous snakes Check toilets and commodes for snakes before using them Don't leave let-outs in drainage pipes open as snakes can enter
¢ Contrary to the popular belief of snake following and biting people, snakes do * Loss of forests, road kills and hunting for skin and meat are other threats to during the monsoon your home using that during rainy season

not have long-term memory and avoid humans snake populations
Every year India loses about 50,000 human lives to venomous snakebites

Indiscriminate killing of snakes due to fear is also a major threat

HUMAN-WILDLIFE CONFLICT MITIGATION IN INDIA
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SLOTH BEAR

Habitat
Dry deciduous forests,
found in the Indian

subcontinent

Breeding

Mostly gives birth in winters - late December to early January
Breeding season varies according to location

Reproductive age

3.5 -6 years
Gestation period
6 - 7 months Reproduces every 3 years

1-2 cubs in a litter @ R
Carries cubs on its back ‘ ‘

Cubs stay with mother for 1-2 years

Average lifespan

.................................... >

Human  Sloth Bear

70 kg +70 kg

Omnivorous and opportunistic scavenger

IUCN status

.....................................

Vulnerable
Population
<10,000 to >20,000

¢ Sloth bears provide important ecosystem services like seed dispersal and ¢

controlling termite populations

¢ Sloth bears were brutally exploited for circus and dance shows for over 400 ¢

years

e Agriculture, mining, encroachment, linear infrastructure like roads and

grazing have destroyed and fragmented their habitat

¢ Water scarcities in summers push bears out to human areas

¢ Reduced availability of non-timber forest products (NTFP) like fruits,
honeycombs and mahua due to over-collection by humans, forces sloth
bears to enter human settlements for food, leading to conflicts

Indo-German Cooperation on Human-Wildlife Conflict Mitigation in India

2017-2023
Taking a Harmonious Co-existence

approach to Human-Wildlife Conflict Mitigation in India

..................................... >

Mostly solitary in nature, forges throughout the night
but returns to roosting site during daytime. Prefer
rocky or good forest area for roosting

Bears have weak eyesight and a poor sense of
hearing. Hence, they do not sense our presence until
we are very close

Nocturnal and active from late evening to early morning

*  Has dusty-black coat with a V or Y shaped mark on the chest

*  Noisy; grunts and snorts while digging or foraging for food

*  Nostrils close while raiding insect nests or beehives to keep
dust and insects away

*  Can climb trees and knock down honeycombs for feeding

e Uses caves or digs dens to give birth

*  Mothers can charge at humans fo protect cubs

e Ifthreatened, stands on two legs to increase the body size and shows
claws as weapons

*  Has good sense of smell but is near-sighted

*  Adapts easily to human areas; gets attracted to garbage dumps

They can walk for miles in search of food and often end up at garbage
dumps in villages

Chances of bear attacks on forest dwellers increase during collection of
mahua flowers and honey, when sloth bears also get attracted to the
flowers for feeding

Switching from traditional crops to more economically beneficial

crops has increased the conflict as bears get attracted to the
energy-rich crops

In summer, attacks occur during mahua collection, in winters during
firewood collection and in the monsoon during mushroom collection

HUMAN-WILDLIFE CONFLICT MITIGATION IN INDIA

LD\

Carry sticks and make noises when walking alone
in the forest so that bear can sense your presence
well in advance and stay away from you

Keep non-timber forest products (NTFPs) like
mahua flowers secure in the house to avoid
attracting sloth bears

Slowly back off if you see a sloth bear looking
atyou or

If you spot a sloth bear in a forest and it has not
seen you, stop and slowly retreat without making
any noise

Shout loudly, with your hands raised, and retreat
slowly if a sloth bear charges from a distance. The
bear might get confused and see you as a larger
opponent and drop the attack

Inform the forest department if you see bear in a
village or in a forest close to a village

Rush an injured person to a hospital nearby and
inform the forest department

Indo-German Cooperation on Human-Wildlife Conflict Mitigation in India

2017-2023
Taking a Harmonious Co-existence
approach to Human-Wildlife Conflict Mitigation in India

D0's & DON'TS

rvousroraSLOTH BEAR

Don't walk alone in a forest

Don't collect tendu leaves and mahua flowers after dark

Don't make noise, run or draw the bear's attention in
any way as the bear might feel threatened and attack

Don't climb the nearest tree in an attempt to
escape from a chasing sloth bear as it is an
excellent climber

Don't use flashlights or throw stones at the
sloth bear as this might irritate the animal and
it can attack in defence

Don't go to a forest or to the edge of a forest for
defecation before sunrise or after dark. Use
toilets instead

Don't throw garbage around your house or on
streets, especially food waste as it will attract bears

1
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Widespread; found both in
forests and close to forests

Tubers and roots, fruits,
leaves, insects, small frogs,

reptiles and carrion. Garbage

and crops in human areas

10— 14 years

s,
Seasonal — usually before

and after rains
Depends on food availability
and climate conditions

Reproductive age

8 — 18 months

Gestation period

3 -4 months

4-6 piglets in a litter

of water and food
o Q—W The Indian wild pig is one of the subspecies of the wild boar. It differs from the European one in having a crested mane, larger
and straighter skull and smaller ears

Wild pigs have large canines, called tushes, that keep growing and curving with age. These
canines are sometimes called tushes

Omnivorous and opportunistic forager

Primarily nocturnal

Males have a mane that runs along its back from head to lower body
Spends 4-8 hours daily on foraging or traveling to feeding areas

Due to the absence of sweat glands it spends hours wallowing in mud to regulate body
temperature, remove parasites, and protect sensitive skin from the sun

They also obtain food through rooting — digging layers of soil in search of food

They frequently raid agricultural crops by uprooting, trampling and eating them
Feeding is a social activity, solitary males join feeding groups

Gets attracted to open garbage dumps in human-dominated areas
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Group structure

Female with her last litter + sub-adults
from old litters and adult males during the
- ‘E‘\ mating season

Y Males disperse when they are 8-16 months
old, females stay with their mothers

»
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A group of female and young wild pigs is called a "sounder". The size of the sounders varies with season, habitat and availability

q Giuidsial

Wild pigs make temporary sleeping beds to rest during the day. One bed can
they use burrows dug by other animals

Wild pigs are an important part of the food chain for top carnivores. They maintain ecosystem health through seed dispersal
and keep pests in check

* Human attacks happen mostly due to surprise encounters or when wild pigs are cornered in crop fields

Sometimes,

up to I5i
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D0's & DON'TS

IFyou spoT AWILD PIG

Keep a safe distance from a wild pig

Use torches and move in a group, talk loudly at night
when walking near forest areas where wild pigs might
be present

Make a loud noise to drive a wild pig away, if it comes
close to you. Keep an eye on the animal till you are at
a safe distance from it

Slowly back off, be calm, and move slowly away from
a wild pig if you encounter one in a village or on a road

Stay in your vehicle if you encounter a wild pig with
young piglets or a herd

Protect your fields by fencing it with galvanized steel
fences with a concrete base buried at least 1 foot
underground

Keep garbage bins/containers covered as they attract
wild pigs

Rush to a hospital nearby immediately if you get
attacked by a wild pig

Indo-German Cooperation on Human-Wildlife Conflict Mitigation in India

2017-2023
Taking a Harmonious Co-existence

approach to Human-Wildlife Conflict Mitigation in India

Don't corner or provoke the animal as it may charge
atyou

Don't go close to piglets as adult wild pigs may attack
to defend their young ones

Don't go alone in forest to collect non-timber
forest produce (NTFP) like tendu leaves,
mahua flowers or bamboo

Don'’t chase or disturb a wild pig, they can charge
atyou

Don't throw stones at wild pigs as they can
attack in defence

Don't dump garbage and food waste in the open or
on roadsides as it can attract wild pigs

Don't defecate in the open in forests or at forest edges.
Use toilets instead

Don't delay getting medical help or self-treat wounds
as they can be serious
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3.4 Behaviour of key species in conflict and safety measures required to avoid
accidental encounters with wildlife: Bengali

OIATS NNI-IVATN TS ST 2TAI- G SR o1

aaﬁ%ﬂw;;?%% =TT s, 'ﬁ’ @ ‘ D EE" = Y \“r'ﬂ

OIATS WNI-INTATN SIS AN Ngfo

® @ &

® @& @ ® ©

S
©

FRF MR IT AT G (T IS o
AFN G2 G Y PR TS (A [7© AFA

AR UTS (AT TN HEE Tob S| *S
P 2 ATNG (ATH TG IO YN

BT AR I (AT GINIMT o AFA A2 261
8 (WIPTF TG T (AT 770 AFN | TR Gt (o2
=, SR (WIFT IR FHN I AN 2 38
-1 Ao AYH

TR SIS AT SYN TN (e T

IR ASTH TR OIF (AT ST 7L B, IS
e 3fe PIATIF M VLT N A

PN W TR 1 (AP AN B, OIR(A (G
OSFIR FPA MO AT (FIF YFCS AT <8
SRR (TG AT MR TS AGH

WIS GEAMTT TSTF WL FIIT NI IR
PR SHABS ST Gy

FF JAP STNB TOFOT 8 SN [Ea(S
(N B 43 N8 2132 Tegw

NS JARIT FHIF (ATS (T NG NG
AL | AT [T N I 47 o

T TR WP NS ©SFFNE [NFoIS!
TR T I

SIATS V- ITATT HLUS ST ZTHI- G~ AZTI ST
20%4-2039

G0 STAFHS TR =TT
TIATS NNI-INTATN HHS 2PN NS

FNIAE NSTRR I BTG B (5T FAN | L&
PIYPIG SR (G FAIN N DRI AT YT T
QTGN P9 AT

FINT MG I GEPTT SO I GARIGT FIEN N

PN MR ANH JeAPIY BIF AL WG PN
M, S FAL WRE GG AN SRS

BN MR INF A FH I FIAG FIHLI |
82 TFN JAIFI NG, FIFGI, *MF, [y A1 5%
4T (AT RO AFA

TR St NS FIRN N

Tl (NSTE G AN VAT IR IR GIIomT
TS (A [F© AFN

GRS ST GAITT NI A NI 3Gyl
(FR V| T q@fFT &S wHFe =e 21

AT AIEFIRCFT TN ROT ]2 NESG BT FINK
ST AT AT FA

TR PRI M6 [6R7 I T 11 FiF
237 FORRTe BN MG ] fN IAGIAR G
PN FICO AT

ASTNTY TS FAICE WFNT FAIA | T©
MY 477 A=

E2& D G 755 WL GO

=5

43




as;\rjlt,r 8 wa;fﬂgr

RS (AR SN S AN 516 FHRCT T |
R Y IS AYR PR O[T 0B (@18
FAE AFNT FACS I

ST ST (eI 1 PR B (1A (B
FARH 1 1 PR N8I (BT FIIN AT

G, 370 2 T oM 20
SITHE SIGICNIE G QTN =1 (I , SITHA OGO FARN N1 SR O SN

C/
TLAT NN FAO AT

=12 IV 126 TR FARA
GV IF FIEN N FIRYT (572
HAINB SHNIF 31 ST
T WIANCF MNOTG (T

ST AT A XA OIHA (A
NN NG
WHNIF MGG qa A FHifey

ST 13 (SIFE STV S0k
AF A7 (TN RS AFCO
AT G AT [ NG e

NS ﬁ‘i‘%i G 51“"1(3% Yi\oa%\'zr
STFS GUHF BN A

HIOT RIHNSAFH ([OT RO
JRTE TP 43¢ ATNFA
BRI AR (OfF I =foq
TGN (ATF 6

ST THE FAO AMH I

S I3 A1 WfoF 77 IR 92
ST CATF ANHT T A RN

(RN ST BRI 1| AT
AMGTS #1577 RIS FB

I AR G IR O TS
YF ¢ NP AP WGIT (ML,
SV AR TSI GIRon

TG YEIIN N1 A TR (AF ([

AN T NI AR AT
TS (YT AN, I [
(ZFTRN VIS T I

))) SO AL 472 TS WR

Q) @

AN BT ARG B

SIATS NNI-INTATA TS 2PTHIN 2THI-GIHN AZCI5re1

IO ANFHS TR =TT
CIATS NNI-INTATN SIS 2T A S

JY000-JH000
OIS G A SR IR
SRS ST, 57 ST,
% oreRSfraw sy | ©F 998 Wk St
N i o SR %™ A

YITSITST

NEHF, 72 BT |
Afs= 2¢o-voo @5@
B 50 TG GHRwT

25 i Yo IR

T afm
By
Ll B
TOIHA STANDI

ﬂ' So-x2 WS

8GN
AR GUAL ST 300THGT

Sl
- STHATE WA 2¢00-8¢00 (HG
Q PTYITF FF: 9000-Y000 (FG
A

SIS PO T Y Fo Y S

AGN T

BHFYS ©UAT

S %7 Soo B8 @ =S W= IT VT 7= AFSTNE

IR IV BT PRI
WSS AR AN AFFRO NN AL
ST RIS #1575 419 | ({07 A9 SRR R WSO A7 TGS LT LT
RIFS-SCOWT LT (FE ANHFIE STNH) ToN1 25T FAK TI-2fS IR AT AfFEIeT® S| GFo
G [N FAT (IS AT TAOHNS I JFGH AYITF I 6108 AT
< BHE g, Ramts Wz I P (O
TR T @RROR TG o YA ST A SIS MR L
e R FIAC 1 AMOF YR FIRBIMR ASTF FIRCT |
WIS STl (13 2 AfGTT Ha JLFTIR ToT
Q1Y FACS AT

I CONG, FY TR, NI TLARIRCGS
PR ST JCS NI ST TR

STATS WNI-INTATN SIS SPTAN 2CAI-GITI~ STRCfroT
R0%q-20%90 .

436 TNFTY S FRIEN A=Y
TIATS V- WS 2T NGO




NERSIOE - -

. \‘ .
.
7 '/

4

WIFN: [FAAFA

ATV T 1oy Weee 8 g
MY ALY
3 Gre: AT 90,000

N 2T Y000

. By IGTHSIA TG AGISTRA

TS STACETH T2 W @ SGTY AT
o ’ . At o @)
. 2T IZIA T, B STHATS R
WWWE%W“@ LA WO STCAS6 Vi =0 A
. SIUITF FEH GHELE B ) G STUNPICE 5. fBENCR 77 (WH
(AT AT R ST AN HIGT 5¥eTT (AT =N LS PP TIF (IR
T AT /) \ -
.+ SRS J 5T i 7%, oM I A6 T/ (((( €
« ST 33 T QA1 SIS, TN WS (( ‘
ST R \
« R ST 1 AT ST AT ST W1
a3 fPorgra fis g a7 s
.ﬁgmmmmvmwﬁ-m% o R
WSS (R b
100 - TP SIRFIE QIO18 Y TG 8 TS Ao SIRISTELE
75 - YT TR HNT T I A1 TS a1 :
E ) RSO fNHG e =W aw—ba;%‘mme@
25 > ) 5-5.¢ IRF AGHAN FE
30 b )
. I rapicRros % |
TR O mewwwﬁaﬁ“ PR —
-3y TR0 456 BT: R0 (FE
ST LTI LN

M = s

A SR
T (5T (R Sf8 ¢ =me 50fB IR fere
S{RFTRAT W (A0S (AT W G STN: 3,000 (HG

NG OHOT: 5.6

N\ 3 fF Tar?
- (571 Sfgw STeemITsTa FRrTgeT A3 ST SISt Wy
AFOLFA BTG T ST I
+ (TR FRIPIR T 0T ACE ST NN 7=, e, (LeTgel a3
D PR Y QoM W07 G
« CONRAT SR AGT @157 (TN ARGRCHT G378 27 & IR
IS AMFTE =TT Rt o
« IPTENRA HFS T4 R AGIGT AWH FIZ FACGTH I0OT JF6T N
« (NF-WQ 77 TS WS ST (B T, ST SRR JIT SR Af6 G576 ST
R wiigs =z
. (IRG N ATGF, O1R T4 YoTS IR ATCN FHAR 16 3 IALE AREH
SIS
. wfoares

N~

e
.5 f

SIAISTETR SNPERIIN (TN 77 FACO A

. . : + 3L K
A PIN <RIV " G LA\ ¢ IRV AP o .4

20%q-20%0 -
GBI AN TRITZ =TT
RS NNI-IVATA TS ¥R NG S

46

S
&)
o

N (AT Bl

FAEAN 492 D FAEA N

N (AT N1 g IO Y| (N SRS
LI (ACF TR AHCS NRHA B

TS AP BT STV S5 JF(0 1D YN 73 SBIF
SR WSS BB, IO (N AHNNF SAZS
JRITS (AT R ST I

TR ST 231, YCAY =T G DS S
[RIEEAC I

(N SR FIRPIR LA AT (G ASTG S |
R VRUT SR N ST S 2N 8217 G
YN

N JEATHTY WIS SMG BT A2 19 7y TG
YN

ST T BT (N (AT =S IS MY | (NG =1
gm@mﬂa‘@wwwmcmmm

B A3 A TSNS (BT Y A (TSfF=
(T ST Cof P | ATIRIHI TG (NHR e
TR

TS Z( OIS fNPEIS! FZIHACH I

STATS NNI-IVATT S 2PN STHI-GI~ RIS

2053-30%9
6 TAFTYf TRTE =TT

SIATS WHI-IVTATH S 2PTANS NS

(IR A STCHF AT ARAMANT YR I SN IG5
ST HR AR FACO G57Ce] I N1 PIEAT 82 STV
QMF O151 ST oIS 6

CONTAA ST YOI ZCA RIS (TG AT T, AT
2B NN OGT FAO T | I T A
RS O AN

BT (NI IR AN A FIRT FTF (N7
TR S TFNT =T A2 oW LA WF N FAS
AR

TGN FACA (PICAT MR A ATACI RN S
N1 MR BTo ANGTS ATIES ([T (0O AT

BT WGLH T ST AN AFISN FACS LT FCI
EERISHISEE

(N OIS AT RGIIA I, A7 e O AGIHR
G ATH N FHC9 AT

PRGN HICZ I ATV N IGIAATY (A |
(N YIRITER ST IGTAAIL AfS WS 206 21T

NG (ATF NN AT OGT FAF (5T FARA I, ATS
&7 R 200 I

\//

o e 7 Y LIFE (S0
I\l_..l &: ST = %/ Lifestyle for il el

e e M) Este

o i 8

47




48

»
&

TEORTT WYAS JeTBI welqd 2N ([ 1 AT
(JCATCEA, 5N G, SAG FACIN OIRCeT ARA]
2T L WB G JATS (TR SToF Z0H 7K
SE AR

SR AKTHI JCN A (RS ATSBICETR LIS
JIZ TN

A T 2 G5B FORE (AT AN O ©F
42 iy | oo STy IH(0 TW(F N

ORI SRS (AU WG TS ST 5Ifoze @
YN

WRYAE RNSFHF (G AYN G2 JH6 7T ARG

o 1fET I TCUT YN IR RG] AT FFA,
TICSTGN ATV G W AN NI ITENA WFG

IR T AT TORMNE WFT FACS A

NI MG BIRATTH QIH-ING A2 77 T ARTFR

AL, S =G AT FIRIPINR BT AT fFoRr=s

ARSI FAWR

ST 43¢ A0S WAHNTF MG BRAT AN 1Y
3 AN TN YT (SN I TSI S ([T 2 OIF
ST 4516 56 26 0T ([ =

RIS 2 (AT I SIS G | 661 =15
U (NI N DR N DIRPIE AP AT =L
NV PO AT

ORI NI IEF, OI7 1 AMGTS AT FAEA
A RO G

20%4-30%9
A6 TNFTS FRRE =TT

TIATS WAI-INTATN S2US 2PN NS

YJ (ST, SO STHIT A AT TN NCET I ST
ST 2/ TOIIN N | FIAT Y HORIT AICHTT [
AT AF

(T FEOIRIE (741 Y (572 G I0R I T
ToORTE TS (AT ST (IO AT | &5 (SRR
T TS OIRT 16 [NGE ST T AT JOTS A

AR MG PR (RQG IOEICHE SICY A A AT
BT O IBT AT ARG Tel

(TR AP ([TH YN 1 A0S CATET SISMH
OIS SJARPS (RIS (M A1, IR fHoRIg ©rnd
oAfS WHE =Y

A2 AFHIIF JFT (FCATIN T, IR (LTS (AR
M G ITF (I ATIIN T

WOF 1 WAL (I 6= (RAE W 492
T ST (P NOTH G FACEN N P A6
AN R 2N NN P AN FACS AT

CATET ST NeAoNsT AfSTT B 498 SAENNEAT
ISR EETT

TEORIY BAF WG FIR S0 FIRA A RR &
68 (O (58 FAEN N SAPI! TS e
1 TR SIRR PG BIATCAIR ST

T I HORIT NLF ISTZI AT I O
ORI FIRFIR I A A OF I CFARH A
PRV IS (7 4376 FOTGT INFTE AT FATS M

828 @ ¥ T ymae

o % P ﬁ@i o _\ﬁtmﬁ
4R G ISR
S 3t T

o I IS AGAN FHACO

S5 =

AGNN T

qfZem H8-9Y I

TOLTATHTA
\9 9., & T mp S WA ARG 2 -9 IR

STATS NNI-INTATN TS TN 2CHI- G STRCI5TSr

TG GBI

100

25 :iIL"W
0

RCCER O )

¥4 8-y I

2054-3039
A TNFTAA TR =TT
OIS NHI-ITATA FLHO 2T N o

’.“ Y 93 Wl 2
o‘"‘ AT 64 58 Mt ([T G =0 =M

00, (TEMIATE T T 5= G FSFF T A A8 W6eA [b2rS 00
SR WHG IR A

(1 B8 el FIFIR, PR WG FAS A8 SN FAS (QPRANG

PR IS FA0O MRA GF FIRE S| TMRATAR SIS PP B

0°.°‘ G AN MR G (BT WL T T =1t

0‘&‘ ST ATOTRE, GLeT R & DT FIPIE FACS AT

00, OIS WFSTAGACIISN, NI FIRRCIIN R PIRIBIE IS

.’ FACS AT (T SR SRAT Rga

00, FHI 4L AT AN WX FCL IR (LA AN

R

ppica
(A6
fooRIT=aS Mo
A, A
JICAT TG FICY
SROS (M1 TR
=

ordr
(CIRECRERIET
FFR '™ BRI
Y Ao FFR

TGO
SR IO
YT TR I
TG GBI AT
0 NP 475,
O 7R A
SH TRAAR
A

oo™ 38

G0 IG PR
A TG (F
I BATCAT

oo
SREIA 2t
I (T (TS

(G 21N, WS
1 1 7@ AIFME
W FACS

wfers o
IO SFIOF P,

DOIRTY ST * @" G

32 (I fHoIRIR 7R
B R IRE
wﬁﬁwaf‘m

49




ATE: NS
STRUGIR NP TR ST AT AR (|
VT I T AL I - STRCGR NP IOTITNA ST A1 LR
(O
« ATNIGF A TSI FR YFIA JF T
(AT T CAITO B MY 78 NRART
SR G P2 TS AT BRI

« MNP AGICNR VLT GO
AT FI (TN Y4 (AT N, BT -

. OIB IRV, NIF IBTENS NCET

YHFS

BN FIR GG O B2 SCNFG! ST

[T IR

« SO G, ST PP MR N g
JTST TS FIGTO M

B E R R S E PR G SRV SRR DDy
RUETH S STNIGRBIFR FCI (TN
STATSNTR L G (AT R

WP R FI FCI I8 GEsA I
JaTe S AL

wf¥l f& Gt

IR AP
50 (Y(F o
T N0 AR =7

> 00 G« Y[HF(O
AT (TN

A ofgA
ﬂ@i‘l[‘ia aﬂ“:

2.¢-8 AQA | TERER TP ¢.¢ W

24fS iz 9fe Fre ofS aga

3 SN (6 AT
MKW
B9

%

JNF1.75 F6

A=

W 6 T8

e

4T 8 ARG SA T FETT
TATS NHEA A a8 =gt A TNCR ST s Syreqeaar 73 AR T ANACE WS 46
Tt T mi“ Waﬁs =T tafis enfdorey tsm!“ SIS IO (N ST IEAAET | qmaia 7S e
FACETH TSI ﬁﬁﬁ milswa Y g7 AR "eg' &R =, T0A o 4R §H HEBIRTS T 492 ST
feae war apdtasf ToN (LT WY ST Lo TR A ZOH A T RN fte a1 WEeE
AefeTS IEHTT FATS G ST

SIATS NNI-IVATH FHS ST 2TWI-GI= A=CI1feT

20%9-20%9
G0 AT TN 20T

STATS WHI-INTATN HIS TN G S

AN AT INIAR OIS (TS Gy
QN (AT (G SIS PPA

BIRISE] CWWWWWW@ g Ortid (ATO
ot

INTIL SACNATCY AIBT T W RGN

IR AT =754 JI | I AT (A G FA
RSN BEE YL ARG, RIG 1 AT WH0G 417 ]S (1T
@ FINGIAT WK ([0G T, AN QO IO A

WA (T GRIHB T2 AR © (FC A=, T I
AL FIRPINR T

2B IS AT TS T2 F1 AET Bef G32 ARCS
I 151 I I IR FAR (G T | PN
Y AN OIS RN AT 26 FH0®

&)
&

NN G SJARF© FICO A9 ([P (36 912 ([T
IZR T | STy, oS q3s Sy ST 1%
AH TS TITE FFN

AN RGN GNSET (BTF Y L Ol TRy
RV SR AN TS G- J{FHH LRI BT

IR ST YR RS JGICe RGN b, oAy, 9
A3 =PIFTT I T (F NIZE FH | AN AZS
1 TSN FATS A JNF 21 T (FIET TR FAIA A

©@®e ®0® ® O

T ST FAIN T 4 IANAR AT 217 ey
FARN A PRV O P ANMYP O S AT FAO AT

A6 IS W FAE G IS BRI PRI A
FIRY, WANE SFNY FIACS AT

LI T 432 AR RIS (AN NI, SR =T B0
50 IHIIN TSI 2 (T | O S50 IS
2T (M09 A AN (T OTHR [{E% SR 1 1
OIHA TP STo7ef™7 FAEN 1

OITHE T (AT AT I 1 G (AR N DRV
O HANTP OO PO AN

e T = SR (BT FARN W SR N I OIHA
MBI Y3 SIRFEFS Y R WHAP FIAGITS AT

(TR =T A O FIR (AF R BT ALCRA|
AR IM (FHS YR N A O QA AR G
TR N O (MUTATR G GF A (T K T
©le], (ML

STRYgfeMN A1 4T FRHC AN AISAE N A S
ST IR AN 1| QST SR NFE A7y
STIRATEHIA A (RAT, SR WALFF SF AT 3 {07
(TS ST FE

RG-S CATET AN N SR NI AN
q @. 1O ATI™ FCO AT

N, TR A6 OTHT WY B 2 OIAF NI
PRSI I 775 AGTT

FING A WGIGH (L, TSI T WLES Sisie
A3 I O (ATO (IR FIIN

STATS WHI-INTATH SIS ST 2THA-GIAN ST ToT
20%9-2029

a6 TNFHS TRIITH =TT

OIATS NNI-ITATN SIS 2T Ngfo

55 WLFE

P
k i
GEEENE - o

51




T (3 ST

NG MM (AT FITAT AR R, 9

ST OTF AT (O 938 AFSTHIH 17
T RFGTY (A1 cwm*ﬂﬂt:gcgﬂ;
T3 932 FoqPioa 371 79
mﬂzwmﬂﬁmwﬁv
mmﬁwmwﬁzﬁvw

STFHIA ST FTLFATCHN Wl @Y 4TS

HAYATS FY QTS *NSW 91w, FHrFaa
TIAT 3% ETHA FH ITGTS 2TI*T
FATS A

(BTG (TS 19 g3 BTG T
TS AFSTHIETS 933 ToF O

RNTaY)

FIVG (AAVTATHS I3 FTNRA FN HUEA (S
TR, TS (AT WIS TSNS TS A
AT A 2TS oA, o1 fRTe wrgfIer TS
TR 933 B TSI TS AR

fRtz7 T ST, WeTNg 938 TREES
T W (O A

TR OIS 2RLAA (TS T I

FACIR SHNT IA

Iy fsefersrsy

sronfa ST

OIATS ATH woo Ao
ST TSI TN | STATS
I W2 JAFO
H-THAG SIRATA/
PN m%B ATTA'A CIRANG 2T 5-1%T6 O3
GIATST BT afe=r snfaest
xewBfES {79 TS

Retarefys Ry

HITAT 1 AT BITAT (ATRA WA
SIFTCAA AT T XA 2ATSer
VY-SAT COTAT FT6T (TR (TIST
S

[ | 7T
A3 (TPRGIS TR 6
Y TG SPTAF H | o FAT X, TOQOIIIA ST Sie Wiy

AR (@ fFae sate aft o
IE 933 O *IAEA {06 72w

AMY| SYATH 5AN BLGGNI !
(MY BT AMS WHTMGS, 933

AoFTI YR FING ATS T ATSA Mo WISTH AfFH I aft fra
(@[S A HT TTO A
FTIIR (VRTS ISR NG (7|
E@z?ﬁzv;g%qmﬁma APTRSISTR (AT TI-3@ ST AT W,
FATT YUNR T AT g & 4 i
(TS TR 4% 21NS I, INYTS a3s BIEA

CNTB 72T, AT 7Y, W, I 93 FAr

FATS TIfATH TS FINCGA
SR 56T

Y S

1o 27 g T $1a SFFI IBOF ATATIAN oW S T @197 FRFIA 433
ST NITEA S0 YA TS JOTH I3 FfH AT FHONT 57 Zruel

g faem 1 fRT Qo IS 7Y, 92 43R FINOLS ' SFET NG’
FAN

o ST RTT% S W1 AT VTS Qi s

o 2fS I7F SIATS fTFLR AT FICG ATH ¢0,000 NLIA 1T IATH

STATS NNI-INTHATN STHIS TN RTHI-GI (= STZCI5rer
20%4-3039

A6 TNFAYS FRREN =TT
IATS NNI-IVATA TS XN NG S

T W G LS 2 (MXYF VBT NIBTS IMAISIal Y, (6 5 Wt
FTAISBIAL AT WA (TGS WA, BIPT 433 AT 950 fAge WA= Ww
W«\Wmmlm mlﬁma{,iﬁwmm
ATET NS TSI ZoW, T ATNX AT JMITNR VY A6 ZTH | WA 956
I 3 AT s1fd® Tra fORS arer sear St a1 3oier 5% X' Sof¥e Wy

AT ZLoy *13taa N6 1@ o g
g% AITSTA ATOTHICA SIAATTT AF6
FICAT ITH ATNCR, VA ARCAL A6
A TRE 16 IeTW e Stg 20Ty

ATSA AW AN, omgfars Fram s

TG, SIET-NFG, YIB! INTHTT
I FA, PTG 93 RIAG| fiewa @

AT AT TR
ST YU S, W7 5oIra Ty s-WHFors

TSR SIS

ST Sror TN O T U ST SO NG STS
fReafy eny; Tras SIS XIRATAT ST (T SSHGT (I A
FFR WS

FA® ML fI2ITRa YO *GT FBH2ed 8 7 (A

fATS A (T ToFoT o

g Y1, TSNS, (T 933 FINTGF TITAMT
T TET| IQTTIS T TS TorH
g3 (BT (AT

TIATSS IS (TS *MF

ORI A 972 WA 2 TTO A | ST ToF
FAA GT (1A FHIAA 6= wrer
137 tofd A

WMHVMGF SR (I (AF 433 STAMTS

TS GRS /TG T, oo
073 T WIS 933 (614 (AT TG 21T TBTH

1ot P11 (@ A 8 2O FA1a O R a1 351 cra sirer ox1® S~y o,
*f1fE, TR 932 SOoA ATHTHA A4TH

I SRR 6T FETFT IIZIR LA OIHA FIFIA 433 WTTATIT TN @A 933
R w3 orne e & fofTre e

¢ HWMAF WO, AEONOIT WO & GUHA FIATT FNIEITA J19F (WF (Fel1 TH

IV RS, TGF IO 932 BINGT & W5 P AN TR 4 Ty TUON 06

SUNA FIACT fRIFGTA 1o TONS TG ZH

s
S

\.

LlFE [

g

T‘@W

) @0 @ DO @@ & &® ®

(o
J

FANT 8 WHINY

M SN 96 A9 (YTe AN

BT TIT WG (T OIRTS {55 S0 1 T 1 g4

OIS 126, AT G2, A8 -THFAG QIR

SRATATR TIeT 1S FRTACI HIAT A WITS PG A ST
WBre 7 Were w1 ff S o FA 432 T S
T SIGTT (AT

MR BfGT ST 201 T O 89 I A SMRF BfST
BT T 6 | STHITT ST AT (2@

S (TR ST AT (IR FEA [T B 1A
VT 2 NG VT | FHA FIOIK TN & FIBHA STobSl
AN BT S5O

SR AT TG AR ST OF (AF TAY IS0 A,
SRS S fATGR (AP Z (RUG 5 I3 | T o 1 =9
BRI TEATP WAZS FP I8 SHIRFIA TeT N1 AT
2@ ST 8T TG ALH

SR FINCGA (LA 2B AP I3 [T AFSHEF Ay
AN [NF6E TSN %o T | I TSI T ANS I
TN ST T ¢ AT 4N NN A (G5 Fb

ST PTG CFLG WIS W6 (37 P ¢ (6
ZTRORA N6 YN, (T (6 W91 MGG, T (BT

TS AGTH AT fNTT NSV INT T AT Sy
FE O AN T IR0 | a6 7N I 41 (A0 T
FAR

JMGTS S GHE T SHLFIR!, IS A IV I7
IS R (1N FFA

R ¢ SATF IR TS ST OIRR G RO 7w,
G 938 (11 H16e (6T fa

CTYTN VAN G Z0H T, G (NI RN C41eT e
Gl AT I R M 0O ST GH0S = R

W’CWWW NI % (PG IR FAE A0
I T

SIATS NNI-IVATH SFHS TN 2T ST TS

2054-20%9
G0 TAFAYA TZTEN J=ZTT
SIATS WNI-IVATN TS NN NS

QOO E®HP®S

S (RTY X KA N T (MATEAR (NS (FAF (BB FIAIAN AT,
FRY QARSI SR (ART g3 A= 21 AFONTF oI
SIS ZHF AT A3 SR Gt 4T fNgeey SI=rwer F

ST FING AGICO BN (FLG N 5T izp A9 LI AT
TG FAR N A GTIYAS GroT ¢ IN B

CCATS AT AT; LB TN, (VTS CATS = RS
TR AT I

TGTS YT (AT AT N FIRY 6 A 58
FACS AIE, I W AT AP SHFT DA

ST (AT I O SR TGT Z0S IIN N B 4G
AFST AN FACS I

SR FIACG HoaS TFS(F AP SUF (GITS (M 1|
W"TWWWW‘% PO AT, (ATOICIN NI M HIEN
T, WG *FON (08 AR N IR A6 T ALV
ST FATS A A WS TS AT

MO E® XA N 3¢ [BIRFESIF =TT (TS (RIT FIRN I,
BRI T (P SIFF A1 AT FICG TIN IR TS
NN G N 20O AT

O B XA WCEHIGT TG ALTIN N FET G
P (51T OITS BINGT (L6 (IS AT

RS ST ST N1 1 &1 (BB SRR N PR JONRR
SN WA ST BICAG AT

COPITATR ST 4T FIRATHE FICR A SAIER g e
(AR | ST 419 (BT BRI A

TAH WG 77 & FOfG8 (Ot (581 SR N1 S
IR GITSNR WS AN 2 IR BT
o6 FIE

TEATNBIT AR (AT (FTY (AR N SR KT 46
TR B S WAL BTS2 FCO A

— /=
n /= N

armde \§
S uﬁ.«u




©0.¢-Y IR <%0,000 (AC(PH >20,000

O CLIERENGH

b-q I AfS © IR AT T A BCH

2 21T 5-2 6 s @ R
OIF TS = 329 IR 4‘

*P 5-R IR WA Y ACP

AR =

380 (G qo (BG + q0 (FG

. T OIS ST AFOF I oM FI (TN G [T 73 TR
RN NEFY I

- ST G NHF SSICAR G5 800 IRTAT S (I ST {4 OHA fA( NI
AT FR AR

- PR, AW, 7L, T@F AIBOCA (TN ST IILBRT OIHF AR R 8
S FERR

« NCEA QI SO S2STEA FICET T, (B A3 NI N0 AN OG-
AR SATTST ZT, WP SIEHIF AT Gl N IO AT FATS LY

SIATS WRI-ITVATN TS ST ZTHI- G STECI5TST

20%9-20%9
3B TAFAYA AR J=ZTT
SIS NNI-IVATT NS XN G S

54

W@ﬁa—rﬁmﬁl ST TS B FCR
58 MR (@@ R Fw f7eeg I [
T AL A OITT TN HZH FI

SR TS 7 G BRI 7T ©1R SI-T
TR BAES (BF T T TO=p4T T AT
I PRI T AE

. TSI ST (AP (O *1@ 5 93 SEw

- ISV ATY APMoA 5% TR LE-PICE WRAT TR

. ST SIS ]2 IRITER O (ATOTfS 0 A

« YUEARITE 8 (PTRTAIPGLH IR ATS (AHIF I T 9MRA CNBIP

« VTR AR FACO AT A< NSRS (BT fRBLP MTw AR

o O (MO G W2 [ 96 AN HI

- M T FAR G NI VLI G AN FAS AT

- TR ZNF ST =, HAIL AHIF SIS FR AT HGTT AF <2
g ROTE F4F (A

- I HI ({14 R 58 FIRIBIE FET~E

o NI G SO WSTANGrS; ST F-T WAFE X

R, L F0A AT =T

« ORI YRIA STHN NRCAF AF W2 6T A 2 AT AT e

SR Y Ao

o WA FA J73 NY TRATIA STY ININA B SIH AN TSR

QTG T, L WA OEIp S AT G HleTd oAfS AT =7

. PSR T (A(F WA GFONI ACGAS TR (T ABIAT [N

ST AR SR OIEF S-S TR AS WHE =7

. S, VA TSR TN, MBI FIO ALATRA STNT 43 IHBICET AFEN

S TRA TN AN 6

v = ll H
dw =y

TS T ZIBIF ST S0 I35 113 YN A 8B
SR SNSAG FEA, TS OIS WA SAZS
JATS (I SR STF AT

TR PLAT O IS TR AMGTS [WAT9W A
YR, AMCO GIFP WHS 1 A

PROT HATY I S TIIQ YUY R(T NGLe
S WS (AR S

W AN G OIEF (RATS AN ]S SR
IANCEH = (ATY ACH, SR (PICAT 17 N I
S WS AR S

fFRO! M OIEF (RATS (AT ST 2S QA (G
IR FEN| ATS OIEFF06 WP NS [
(SR TS 20T SFNA FII A

ST 3T AN PGS GroFleT OTe e (MATS (AT
IR 4_F

WP BSTF OLTHA fNF6I0! FrEIHH W
[ R IV 31 A

SIATS WNI-INATN TS 2T STHAI- G STZCI5TeT
20%3-3039

G0 AT AT AT
SRS NNI-IVTATT NS N NG S

GoCeT AT YIIN NI

WHPIL APTO (PYATON I AP SR AR PO
57T MCIN AT

WSANG FAIN A [ (HGIE AT, 0O O CACH)
(N AP AT FHACO AK

OIEF OISl FICE 21 GO MR GG I =T,
PRV OTEF YR I SR TIHTS I

TFI(P ONGITS ATAT RGIIN AT AT FIFEAIRE (IR
FAEN N, A7 T (T WYL GV AF N FACS
A

ST @S5I WITST T THFIF AN 27 N6 FHAI Gy
G571 GICETS AT [0 AT | JMGF CNB1eT BIRE
TN

G AP 7 BT IGT1 (TN | TIFF
YRITEE ST ISR A SHFs 2@ e

/i’x P - 7/-v- w,-

55




56

« ST (I WY T O 15 IR WA (ATF AHF *1A *1f@ {jow

« I PRI TG G PRI N0OT (FAIRA IR TN INCH HCY S JGTS AT 3
I RO AMH | A2 (FAIRA BfTE FUCAT FACAT G#18 I =

- SRGE R SRR A ST

. Y e

+ AR 8-b 01 BATS A ATSHIATHS SUAMBIATS T I3 I

. (W A (R, SN TG FACS G32 AFGI SR FACS & FLCIAANET
T ST (AT T FACS SIS TBIR 2 BT 7 I

APOIA [PT0o; Grovel

Pptihp=cul XA Ml « YR G GRS 4N B0 | IR WIS Bi6g 0 27
SIS « BTG (A, AMmiero BAS (YT PR TR o A
« SAfSNAN T 2T GH(B STNIGS (AR, SN a1 ARG (oMSITS 5
[ amrer | o

BIAIMR & YT, e, AT, « WA SRS JEARET (AT RG] BN S WFE 27
(S5, (RITGT MG, FATN = N Y
G3R AHNATS W < =

\4
s

TR (AT G- ATEITH A%
PRI AT FIR
S5 AH

TOLATHI RN b-5\ XY IZF N

©-8 X fRIRA 20 G, VR ©1n

[ Tw
8- 6 66T GFANT
2 I

i
14,?”/14’ z
= =
™
g A

" '
z Wy
- T F 973 ORI *FFACE "SOSTH" T 2| A, IPTE G BT SPSN G32 A SO S TSI SR
HNfFfoe =7
- IO I *FH Z0ET I *FEH JT6 Go1-2AGS | B N1 (417, IG 43 (TS WA Yfef I3 (RITET I AP Gy Qe
TR TR (AT W B
o I XA AN (@ RN Gy S8 GO T (Of A1 J(0 WATH $¢ T NCT AFTS A | FUNS FANS, ST SN
IR 4N FAI S [IZH P A

« Y X ZCE AL WM ATH Gy AT I @7 =1 1| IR NG FOIAIR LT IAE0F IS AL %
m O SoeTow FRELT A

. ORI TS G FACS A | I ST (AT 70 PTG, FRTGN I3 QI-IGTS JeARBIH A2 (NN (TS AT FAS
M| 4fE FET S 28T CFT G5B
« WALEE WP @FROI51R W06 WG YAf 28T IR0 I TI I 5 T (FTS (FITI 0T AH

SIATS NNI-ITATH S TN 2T SRCfsrr
20%9-3039

ATB TAFTA TEEW J=20T
OIATS NNI-ITATN SO TN A GO

AT X WA FIRPIR 5T AT (G
SNSAG F26 | FNAT=W 7HCY ST N =T S
2N 897 VG AL

I XD (AT N9 g TG0 AL

INT B ATRCS AL AN Groie] JePR 0O

(TS =01 56 T2 FCI AT (S04 (T B F0S

BGISCRIE

ST < BT I PUA S ZIIS YCAY =T

T WS AH AR S

I *FIRA W 1 AR I AP (WA 516

(SO AFA

AN BT GNP JAEFS O WBrS FANTH
S 6 (o1 FPIO [GOTR MEASTNIRGNG ST

RGN STV (6L YN

IV A[F FE WFTS XA TSNS, NG
FEHIH T

SIATS NNI-IVATH STHS TN 2TWI-GIN= SZCA51Sr
20%9-3039

IO TAFANS AT J=ZTT
OIATS NNI-IVTATN SO 2T NG

=

german
Cooperation

AT Trafor I [TE FAR W, FA A1NH
N FACS AT

BT I AL FIL A T, 7 T AT
oIS TTF I X4 G e wer FACS M

/ISR ING ST (TN (F=TST, VAP A 11
SRR FACO AT Groe(ed I NI

HRCE Oro1 1 TOTE FAI I, FICA A1NB
N FACS AT

I XA OTGITO ANF ZOIA A, JF A T
IR G SN FACO AN

TG AT T BT IGTAAIL CFEN =

CNTER G5 Groved A1 GoTletd Q1T [N 1| MGa

f5fee s fATe M S 1 A1 fNTe; BfFS ST w0~
| IRV FoBfT B3P 0O AF

"

= = 7o AL
s )

I-\.:_,-I r& am;ﬁﬁm \Q’ﬂ



58

3.5 Behaviour of key species in conflict and safety measures required to
avoid accidental encounters with wildlife: Kannada

Indo-German Cooperation on Human-Wildlife Conflict Mitigation in India

Taking a Harmonious Co-existence
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MODULE 4:

MITIGATING HUMAN-WILDLIFE
CONFLICT EFFECTIVELY

LEARNING OUTCOMES:

At the end of the module, the participants are able to:

Mational Human-Wildlife
Conflict Mitigation Strategy
and Action Plan of India

Outline the concepts of HWC in the overall
landscape and land-use context

[llustrate the drivers of conflict and the responses
of people and wildlife in a conflict situation

[llustrate the legal, economic, and social
implications of HWC

lllustrate, with examples, the concept of effective
and wildlife-friendly mitigation measures

Prioritise HWC mitigation measures for their area
Outline the management and maintenance

regime of mitigation measures prioritised by
them

Advisories and Guidelines: The advisory on Human-Wildlife Conflict issued by MoEFCC (Feb 2020) have a clear
policy direction and actions significant for HWC mitigation, taking a participatory approach and focussing
on inter-agency coordination at the district level. The guidelines aim to facilitate a common understanding
among key stakeholders on what constitutes effective and efficient mitigation of the specific species in
India, leading to co-existence and ensuring standardisation in performing mitigation operations in the most
effective and efficient manner, with minimum damage to humans and animals.

& 2 €

Guidelines for
: Cooperation between the
Guidelines for Mitigating Forest and Media sector in India
Human—Crocodile Conflict Mordi ooty ae 2o cymer un

i p v b oty S g TIPS T——

= ma e

Guidelines for Guidelines for

National Human-Wildlife Conflict Mitigation
Strategy and Action Plan (HWC-NAP): To
effectively and responsively address the
issue of HWC, the Ministry of Environment,
Forest and Climate Change (MoEF&CC),
the Government of India has developed the
HWC-NAP for India, taking a participatory,
integrated and inclusive approach. HWC-
NAP is a guiding document facilitating a
holistic approach to mitigating human-
wildlife conflict (HWC) in an inclusive and
sustainable manner and is supported by four
supplementary frameworks.

Crowd Management in Addressing Health Emergencies
Human—Wildlife Conflict-Related and Potential Health Risks
Shuations Arising Out of Human-Wildlife
T s oot At Conflict Situations

o TR R it o ]




..... =

Guidelines far
Human—Bear Conflict Mitigatian

Guidelines for
Human=Elaphant Conflict Mitigation

CEPR D ETEALRI LW TR SmTiE e

Guidatings for Mitigating
Human—Rhesus H-ll:lllr.ll Caonflict

* &

Guidelines for
Mitigating Human=Elee Bull Conflict

L e 3 e

Guidelines for
Human-Gaur Conflkct Mitigation

I raEs RS

Guidelines for
Mitigating Human=Wild Pig Condlict

2 =

Guidelines far
Human-Blackbuck
Conflict Mitigation

Guidelines for Occupational Health
and Safety in the Context of
Human—-Wildlife Conflict Mitigation

g =

Guidelings for
Hurman-Leopard Conflict Mitifation

R - P Wl

Guidelines for
Mitigating Human=Snake Conflict

sy ook = 1 Lareaa




State-level HWC Mitigation Strategy and
Action Plans (HWC-SAP)

Each state is in the process of developing a state-level
strategy and action plan. HWC-SAPs are to build on
the existing mitigation policies and plans of the state
government. Each HWC-SAP is to take into consideration
the ongoing programmes and schemes being implemented
within that state, HWC-NAP, and provisions in the species-
specific guidelines. HWC-SAP will be able to achieve its
purpose only when it is integrated into the state-level
planning process.

Division-level HWC Management Action
Plan (HWC-MAP)

To operationalise the holistic and participatory approach,
and tointegrate the processes and protocols of the National
HWC Mitigation Strategy and Action Plan, HWC-SAP and
species-specific Guidelines, an anchoring plan — HWC
Management Action Plan (HWC-MAP) — is developed at
each forest division level.

Since most of the large wildlife species-in-conflict uses
large areas at the landscape level, the plans must take into
consideration factorsrelated to the conflict at the landscape
level. The HWC-MAP also provides anchoring points and
instruments for cooperative planning and implementation
between several forest divisions within the same landscape
and also with other line departments and agencies at the
district level. An emergency response plan also facilitates
a common plan between departments and agencies, and
a District-level Coordination Committee (DLCC) facilitates
inter-agency coordination.

Exercise 2:

What more needs to be done in your landscape? What do you think forest
department should be doing? What do you think you, as Panchayat/Community
PRT, should be doing?



MODULE 5:

PREVENTING ZOONOTIC AND
OTHER EMERGING DISEASES:
TAKING A ONE HEALTH APPROACH
TO HWC MITIGATION ADOPTING
HWC-SAFE LIVELIHOODS FOR
REDUCING THE VULNERABILITY TO
HUMAN-WILDLIFE CONFLICTS

L e T

LEARNING OUTCOMES:

At the end of the module, the participants are able to:

outline different human-animal-wildlife interface
scenarios that can lead to zoonotic and other
emerging diseases

outline the concept and approach of One Health

demonstrate the basic measures to prevent
zoonotic and other emerging diseases in their
day-to-day operations

Be open to supporting the joint cross-sector
and inter-agency teams in implementing field
measures required for operationalising the One
Health approach for HWC mitigation

5.1 What is a zoonotic disease?

A zoonosis (zoonotic disease or zoonoses -plural) is an infectious disease that is transmitted between
species from animals to humans (or from humans to animals). Zoonotic diseases range from minor short-
term illnesses to a major life-changing ilinesses. Certain ones can even cause death.

LUONOTIC DISEASES

spread BETWEEN animals and people

5.2 Types of zoonotic diseases

The types of zoonosis include those caused by:
avirus
bacteria
fungus

parasites

Zoonotic diseases spread by mosquitos and ticks are some of the most serious of these diseases.
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5.3 What is the relevance of zoonosis:

1

Zoonotic pathogens can be bacterial, viral or parasitic and can spread to humans by direct contact with
domestic, agricultural or wild animals or through food and water. They can cause many different types of
illness in people ranging from mild to serious and even death.

Some of the most dangerous zoonotic diseases include COVID-19 and avian flu, salmonellosis and the
Ebola virus.

Some do not make the animal sick but will sicken a human.

Zoonotic diseases range from minor short-term ilinesses to major life-changing illnesses; certain ones
can even cause death.

The seriousness and outlook of zoonotic diseases vary depending on the type of disease one has. Many
are treatable, while others can cause serious long-term and even lifelong and fatal conditions. So, it's
important that you check with your doctor or a medical professional as soon as you think you might
have a zoonotic disease. It's also an important reason to practice prevention around any animals, wild or
domestic.

5.4 Examples of zoonotic diseases

P

oJu

I |
" -:| X
louping (‘D m o O listeria
L El- Q) I$ '.-'-r:"_ i
aal = = ({w, 0 - m rat-blt?
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tank 5 5' 2 9 25
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5.5 What factors are increasing zoonoses emergence?

(Diseases transmitted from animals to humans)

Deforestation r=m llbegal and
©) and other land ks veltis]
poorly reg
use changes wildlife trade

D

eestoek
production
= Antimicrobial =
"-} resistonce Serc. WA Frpevie s DR ol I@.-' Climate change

5.6 How are they transmitted?

Zoonoses can be transmitted in various ways:
through the air
by eating contaminated meat or produce
through close contact with an infected animal
by touching an area or surface that an infected animal touched

through insect bites like mosquitos or ticks

5.7 Human-animal-wildlife interface scenarios that can lead to zoonotic and
other emerging diseases

Indicative situations where the risk of zoonotic and other emerging diseases is high include:
people and domestic animals entering or living in wildlife habitats;
increasing tourism in protected areas;
wildlife entering human-use areas;
ex-situ conservation areas;
interaction of mahouts and assistants with Kumkis, and snake rescue operations;

HWC mitigation measures such as animal capture and translocation, treatment of injured animals, post-
mortem, etc,;

specific sites such as HWC hotspots: water holes in forest landscapes, livestock pens in the fringes of
forested areas, etc.
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So far, measures to address the above are being implemented by wildlife, veterinary and public health sector
in their respective work programme and using their separate channels, with the exception of wildlife and
veterinary sectors working together for protected areas. To effectively operationalise a One Health approach,
a coordinated effort of wildlife, veterinary and public health is required at the local level, bringing together field
teams from these sectors with overarching cooperation with the rural development department, embedded
at the district authorities at the district level, at the state level and at the national level.

One Health is a collaborative, multi-sectoral, and trans-disciplinary approach—working
at the local, regional, national and global levels—with the goal of achieving optimal
health outcomes, recognising the interconnection between people, animals, plants and
their shared environment.

5.8 Preventive measures

Wash hands with soap and water before and

: _ Eat or drink in the animal housing areas.
after animal handling.

Wear coveralls, farm-specific clothing, or handling sick animals or animals with lesions
laboratory coats when handling animals. without gloves

Wear a mask if you are allergic to animal hair or [Not Informing the physician of your animal-
dander or if feed or bedding dust is present. related activities.

If you are sick, DO NOT enter the agricultural Keeping animals in dingy, dirty rooms without
animal facilities. ventilation

Routinely wear gloves when cleaning animal

Area Kiss, snuggle or hold pets close to your mouth

Allowing pets to come in close contact with

Report sick or dead animals.
P rodents from outside the house

Always wash your hands with soap and water
after handling any animal.

MODULE 6:

ADOPTING HWC-SAFE LIVELIHOODS
FOR REDUCING THE VULNERABILITY
TO HUMAN-WILDLIFE CONFLICTS

LEARNING OUTCOMES:

At the end of the module, the participants are able to:
Outline the concepts of HWC in the overall landscape and land-use context
Outline the risks from HWC to existing crops and cropping patterns and other livelihood
options
lllustrate the concept of HWC-safe livelihoods
Outline good practices and success stories on HWC-safe livelihoods from their areas
Prioritise crops and other livelihood options that are HWC-safe
Identify concrete gaps and challenges in adopting new crops/ livelihood options

Outline training and other capacity development needs required for adopting HWC-
safe livelihoods

Outline infrastructure and other support required for adopting HWC-safe livelihoods

6.1 Risks from HWC to existing crops and cropping patterns,
and other livelihood options

Risks associated with wild animals Existing crops/resources

Risk of crop damage and trampled plants by Paddy, maize, sugarcane
elephant, wild boar, deer, monkey, porcupine, etc.

Risks with faecal matter- Contamination with fruits, vegetables, leafy greens,
animal excreta- Zoonotic food-borne diseases standing water

6.2 Overall measures to reduce crop losses:

Crop damage due to wild animals has already been brought under the
Pradhan Mantri Fasal Bima Yojna (PMFBY) as an additional risk cover. Efforts are
being made to bring it under the main list of the scheme.

Use crop varieties that are not palatable to major herbivore species-in-conflict,
working on cropping patterns, value chain studies

Innovative designs of barriers (solar fence, hanging fence, rail barricade, bio-fence)
Innovative deterrents—use of bees, drone sounds

Use of local and indigenous deterrents that are wildlife-friendly and enhancing
their effectiveness through research
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6.3 Potential alternative crops to reduce crop losses due to HWC:

Lemongrass

Botanical name: Cymbopogan flexuosus and C. citratus

Uses

In India, lemongrass oil is primarily used for the
isolation of citral, which is used in the production
of Vitamin-A. Citral is the starting material for the
manufacture of ionones and is also used in cosmetics
and perfumes. It is also used in confectionery,
culinary purposes, drugs, flavouring agents, insect
repellents and liquors. A small amount of ail is used,
such as, in soaps and detergents, as it has anti-
bacterial properties. The spent lemongrass is suitable
for making paper. It is also used as fuel for the
distillation of the grass. It is an excellent source of
manure. It is applied either after composting or in the
form of ash by burning. It may be used for mulching
in coffee. It is a good crop for checking soil erosion.
Bio-fencing with lemaongrass is done to prevent the
entry of elephants because elephants do not like the
smell of lemongrass.

Soil

Lemon grass can grow well over medium fertile soils
and moderate irrigation. Well-drained sandy loam is
most suitable for the growth of the plant. It can be
grown on a variety of soils ranging from loam to poor
laterite. Calcareous and water-logged soils should be
avoided as they are unsuitable for cultivation.

Climate

The crop grows well in both tropical and subtropical
climates at an elevation up to 900 m above mean
sea level. However, ideal conditions for growing
lemongrass are a warm, humid climate with sufficient
sunshine and 250-300 cm rainfall per annum, evenly
distributed over most parts of the year. Atemperature
ranging from 10-30°C and good sunshine throughout
the year is conducive for high crop yield. Lemon grass
can also be grown in semi-arid regions receiving low
to moderate rainfall.

Geographical distribution

The crop is grown in a 3000 ha area in India, largely
in the states of Kerala, Karnataka, Uttar Pradesh and
Assam, and the annual production ranges between
300-350 MT. C. flexuosus is grown commercially.

Varieties

0D-19, 0D-408, RRL-39, Pragathi, Praman, CKP-25,
Krishna and Cauvery are popularly cultivated. The two
improved varieties, viz.,, 0D-19 and SD-68, are now
recommended for wide cultivation. In North India,
Jammu lemongrass (C. pendulus) is cultivated under
irrigated conditions as a source of citral. The variety
CKP25 vyields 50% more ail yield than RRL-16 and
140% more oil yield than OD-19.

Propagation and planting

It can be propagated by slips. For better quality and
oil yield, it is recommended to grow lemongrass by
slips obtained by dividing well-grown clumps. Tops
of clumps are cut off within 20-25 cm of the root.
The latter is divided into slips, and the lower brown
sheath is removed to expose young roots. About
55600 slips can be planted at a spacing of 60 cm x
30 cm in ridges. Also, 60 cm x 45 cm spacing can also
be planted to adopt 37000 slips/ha. It can also be
propagated through seeds at 4 kg/ha. Seedlings are
to be raised and transplanted during June — July or
October — November.

Manures and fertilisers

It is recommended to apply 30 kg nitrogen (N), 30 kg
phosphorus [P205] and 30 kg potassium [KZO] per ha
as a basal dose at the time of planting. The remaining
60 kg N can be applied as top-dressing in three split
doses during the growing season. In soils having
low fertility levels, the dose of nitrogen should be
increased. Under North-East conditions, application
of N: P,0,.: K,0 @ 60:50:35 kg ha™* is recommended.

Irrigation

Lemongrass has a high water requirement, and
frequentirrigations are essential for getting optimum
yield in those areas where rainfall is restricted only
to the monsoon. In northern India, 4-5 irrigations are
required during February-June. As the plant cannot
withstand any amount of water logging, planting
on ridges or open hill slopes is recommended. The
crop responds to irrigation, especially during the hot
summer maonths.

Weed control

Weeding and hoeing are very important as they affect
the yield and quality of oil. Generally, 2-3 weedings
are necessary during the year. In row-planted crops,
weeding can be done by using a tractor-drawn
cultivator or hand hoe. Distillation waste of this crop
is applied as organic mulch @ 3 t ha* for controlling
weeds. Among herbicides, Diuron @ 1.5 kg a.i. ha™
and Oxyfluorfen @ 0.5 kg a.i. ha' is effective for weed
control. Lemongrass is a weed-smothering crop;
thus, after crop establishment, weeds are inhibited.

Pests

Ingeneral, pests and diseases may not affect the plant.
If there is any sucking pest, spray Methyl Demeton 25
EC or Dimethoate 30 EC 1 ml I, For caterpillars, spray
Phosalone 35 EC or Monocrotophos 36 EC 2 ml %, For
nematodes, sail application of Fenamiphos @ 11.2 kg
ha™is recommended.

Fig. 1. Lemongrass cultivation

Diseases

For control of long smut, red leaf spot, leaf blight,
rust and little leaf diseases, three sprays of Dithane
Z-78 (0.2%]) just before flowering at an interval of 10-
12 days is recommended.

Harvest

The time of harvesting affects the yield and quality
of the oil. The first harvest is generally obtained after
4 to 6 months of transplanting and thereafter at 50-
60 days intervals. Cut the bush by leaving 10-15 cm
above the ground level. Under normal conditions,
2-3 harvests are possible during the first years and
3-4 in subsequent years. QOil is extracted by steam
distillation method.

Yield

Herbage: 25-30 t ha* year™

Qil: First year: 25 kg ha™

Second year onwards: 80-100 kg ha™

Source: National Horticulture Board

Fig. 2. Propagation by slips
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Citronella

Botanical name: Java citronella - Cymbopogon winterianus
Ceylon citronella - Cymbopogon nardus

Uses

Java citronella is used extensively as a source of
imported perfumery chemicals like citronellal,
citronellol and geraniol, which finds use in soap,
toiletries, mosquito repellents, perfumery, cosmetic
and flavouring industries throughout the world.
Java citronella oil has higher alcohol content (S0-
95%]) than the Ceylon type (60-71%). The greatest
importance of citronellal lies in its role as a starting
material for further derivatives. For soap perfumes,
a slightly rougher grade is used. High grade is used in
flavour compositions.

Geographical distribution

At present, the world production of citronella oil
is 2000-2500 MT, the bulk of which is produced
in Taiwan, Guatemala, Honduras, Malaysia and
Brazil, whereas India produces about 120 MT of oil
annually. The important states in India cultivating
the crop are Assam, Gujarat, Jammu & Kashmir,
Karnataka, Maharashtra, Tamil Nadu, West Bengal and
Uttar Pradesh.

Soil

The most suitable soils for cultivation are sandy loam
soils with abundant organic matter. Heavy clay soils
and sandy soils do not support good growth of the
plant. The plant has been found to grow well under a
pH range of 5.8-6.0.

Climate

Citronella thrives well under the tropical and
subtropical conditions. It requires abundant moisture
and sunshine for good growth. A good rainfall of about
2000-2500 mm well spread over the year and high
atmospheric humidity appear to influence the growth
of the plant, yield and quality of the oil favourably.

Varieties

Mandakini The vyield of herb (35 t ha) and oil
(118 kg ha™) is a little less. Suitable
for hills and Tarai tracts of the
Himalayas.

Manjusha The herbage yield is 43 t ha™
and 150 kg ha™ of oil per annum.
Suitable for Indo-Gangetic plains.

Manjiri It has been found to possess 50-

90% more oil, high cirtonellol and

low elemol content. It has profuse

tillering and rapid growing ability,

thus producing high herb yields.
CIMAP Bio- High-vyielding varieties for

13, Java-2, southern and eastern India
Jorhat-2 released by CIMAP.
Propagation

Propagation is done vegetatively by slips. The slips are
taken from healthy, vigorously growing young bushes.
The clump is gently separated into a number of slips,
and each slip contains 1-3 tillers. The fibrous roots
and leaves should be trimmed off the slips before
planting. It is observed that a one-year-old clump
yields an average of about 50 slips.

Planting

The slips are planted during May-June. Late planting,
particularly after July, sometimes results in heavy
casualties. The land is brought to a fine tilth by
ploughing and harrowing, and the field is laid out in 6
m x 6 m size beds, providing irrigation channels. The
slips are planted in the ridge and furrow method to
avoid waterlogging at a spacing of 60 cm x 60 cm.
Also, 30 cm x 90 cm may be followed where the soil is
very fertile. The slips should be planted immediately
after separation from the main plants, as delayed
planting dries up the slips. The field should be irrigated
immediately after planting if there are no rains within
the next 24 hours.

Manure & fertilizer

The crop generally requires a high dose of nitrogen
for good growth. The recommended dose of N: P,O.:
K,0 is 80-120:80:40 kg ha*year™. It is beneficial to
apply N in four equally split doses, the first about a
month after planting and then after each harvest.
The Central Institute for Medicinal and Aromatic
Plants (CIMAP), Lucknow, has recommended a spray
of 0.5% Fe through ferrous sulphate + citric acid to
check the spread of chlorosis.

Irrigation

The crop requires sufficient moisture for good growth
and yield of the leaves. In areas where annual rainfall
is about 200-250 cm, well distributed over the year,
and the humidity is high, supplemental irrigation is
not necessary. In drier months, however, irrigation
is provided twice a week during the first month
of planting and thereafter once in 5 days. Under
Karnataka conditions, about 8-10 irrigations are
required in the dry period.

Weed control

The citronella plantations should be kept weed free
in the initial growing stages by running cultivators
in between the rows. In the later stages, the crop
smothers the soil surface and reduces weed growth.

Pests

Termites, mites and thrips are minor pests occurring
in the crop. Termites are controlled by spraying
chlorpyriphos termite control formulation (TC) at the
rate of 5 ml/litre of water or 25 kg ha™ Aldrin to the
soil at the time of planting. Thrips and Mites can be
controlled by spraying Ethion 1 ml It of water.

Fig. 1. Citronella plantation

Diseases

Leaf blight can be controlled by spraying Dithane
M-45 or Dithane Z-78 @ 20g per 10 litres of water at
an interval of 10-15 days during the growing period.

Harvest

Harvesting is done by a sharp sickle at about 20-45
cmabove the ground. Under favourable conditions, up
to four harvests can be obtained in a year. The leaves
are ready for the first harvest, about six months after
planting. The second and subsequent harvests can
be taken thereafter at 2.5-3 months intervals. While
harvesting, only the leaf blade should be cut, and the
sheath should be left, as it contains poor-quality oil.
The Java citronella plantations remain productive for
5-6 years, but the yield of leaves and ail is highest
during the second and third years, after which
it starts decreasing. It is recommended that the
plantation should be uprooted after 3-4 years and
rotated with some small legume species. Horsegram
is a very good rotational crop in the south; cowpea or
sun hemp (Crotalaria sp.) is recommended for North
Indian plains.

Yield

On average, the oil content is about 1% on the basis
of the fresh weight of the leaves. Depending upon the
nature of growth, the yield of fresh leaves is about
15-20 t ha in the first year and 20-25 t ha™ in the
second and third years. The vyield of oil obtained
during the first year is about 100-150 kg ha™ and
in subsequent years, about 200-250 kg ha™ can be
obtained.

Source: National Horticulture Board

Fig.2. Propagation by slips
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Chilli
Botanical name: Capsicum annum L.

Uses

Chilli is one of the most valuable crops grown in the
North Eastern region. It is used as a vegetable, spice,
condiment, sauce and pickle. Chillies are good sources
of vitamins A and C. The chief use of chillies throughout
the world is as a spice on account of their pungency
and pleasant flavour. It is also used in cosmetics like
prickly heat powders and skin ointments. It is used as a
carminative, tonic and a stimulant. Oleoresin, known as
oleoresin capsicum, is used in pain balms, vapours, etc.

Geographical distribution

India is a major producer, exporter and consumer of
chilli. Andhra Pradesh has been the largest chilli-growing
state, followed by Karnataka and Maharashtra. The
productivity of chilli is the highest in Andhra Pradesh,
followed by Arunachal Pradesh and Punjab.

Soil

A well-drained, well-aerated, fairly light fertile loam with
afairmoisture holding capacity isideal. Chilli crop prefers
a sail reaction ranging from a pH of 6.5-7.5. Strongly acid
soils and alkaline soils are not suitable for chilli growing.

Climate

Chilli is a plant of tropical and subtropical regions.
It grows well in warm and humid climates and at a
temperature of 20-30°C. As a rainfed crop, it is grown in
areas receiving an annual rainfall of 75-100 cm.

Varieties

The two main types of chillies are Samba and Gundu
types

Samba types: CO-2, CH-1, G3, Hissar Vijay, Hissar
Shakti, NP 46A, Musalwadi, Sindhur (fruits are long and
less pungent).

Gundu types: Aparna, Arka Lohit, Bhagyalakshmi, CO-1,
CO-3, Jawahar 218, Jwala Muskhi, Jwala Sakhi, Pant C1,
Pant C2, PKM-1, Pusa Sadabahar, Ujjwala, Punjab Lal
(fruits are short, round in shape and more pungent),
Gandhara, etc.

Seedrate: 1to 1.5 kg ha™

Raising seedlings

Chilli is a transplanted crop. Seeds are sown in
nurseries with raised seed beds of 90 to 100 cm width
and of convenient length in partially shaded areas
into which well-decomposed organic matter has been
incorporated. The seeds are treated with 2.5 g Bavistin
to prevent the incidence of seed-borne diseases and
sown thinly in lines spaced 5 cm apart. After sowing
the seeds, sand and well-decomposed compost is
sprinkled over the seeds and mulched with green
leaves. Irrigate with a rose-can daily in the morning.
Remove the mulch immediately after the germination
of the seeds. Drenching with copper oxychloride
at fortnightly intervals keeps damping-off under
control. On the 20™ day of sowing, 300 g of Furadon
3 G granules have to be applied in between seedling
lines across the bed and stirred with the soil. A foliar
spray of 1% urea is helpful for inducing quick growth.
The seeds germinate in 6-10 days. Restrict irrigation
one week before transplanting and irrigate heavily on
the previous day of transplanting. Portray seedlings
can also be used.

Time of planting

As acommercial crop, chilliis mainly grown in summer
and winter, and the seeds are sown in the nursery
beds accordingly, viz. summer crop: January-February
and winter crop: July- August.

Land preparation and transplanting

The main field should be ploughed 3-4 times to
get a fine tilth. Farmyard manure @ 25-30 t ha™ is
incorporated during the last ploughing. For irrigated
crops during the summer season, ridges and furrows
are made at the recommended spacing of 45 cm x 45
cm. Shade should be given during the summer season
for one week period. Seedlings become ready for
transplanting at 40-45 days after sowing.

Manure and Fertilizer

A fertiliser dose of NPK @ 100:60:60 kg ha™ is applied
under rainfed conditions, where a full dose of P and
K and half of N should be applied two weeks after
planting, and the remaining N is top-dressed one
month after the first application. In irrigated areas, N

should be split into three equal doses. If N is applied
at more than 100 kg ha™ it should be split into 2-3
doses. Azospirillum is the most effective, and it
can be applied either as a seed treatment, seedling
treatment and direct application through the soil.

Irrigation

During the first month of transplanting, light irrigation
is required. In summer, irrigation on alternate days
is essential in light soils. Gap filling is done during
the second irrigation—10 days after transplanting.
Spraying of anti-transpirants is advocated in arid and
semi-arid areas to prevent water loss from plant the
surface.

Weed control

Mulching helps conserve moisture and nutrients
and prevents weed growth. Earthing up should be
done 30 days after transplanting. Manual weeding
is a common practice for controlling weeds in chilli.
Spraying of Tok E-25 @ 2 | ha! followed by one-hand
weeding helps check weed growth to a considerable
extent.

Plant protection

Thrips Spraying Dimethoate or

Aphids Monocrotophos @ 1 ml I”* of water
at 15 days interval

The seedbed should be treated
with formalin before sowing seeds,
and the seed should be treated
with Ceresan or Agrosan GN @ 2-3
g kg of seeds before sowing.

Damping off

Anthracnose or Spraying Mancozeb @ 2.5 g I'* and

Fruit rot seed treatment with Ceresan @
2-3 g kg of seeds before sowing.
Leaf curl Spraying Rogor @ | ml I to control

the insect vector and uprooting
infected plants

Frog eye leaf Spraying with Bavistin 0.1% 5-6

spot times at fortnightly intervals
Powdery Spraying with karathane (0.1%)
mildew at 10-day intervals 3-4 times or

aureofungin 50 ppm or Dinocap
0.05% or wettable sulphur 0.3%
sprayed thrice at fortnightly
intervals

Harvest

Flowering begins 1-2 months after transplanting,
taking another month for green fruits. Chilli for
vegetable purposes is generally harvested at the
fully grown green stage, whereas, for dried chilli, at
the red and ripe stage. For pickles, chilli can be picked
either at the green or ripe stage. The ripe fruits are
ready for picking at 1-2 week intervals after the first
harvest. The harvesting continues over a period of
three months depending on cultivar, season and
cultural practices. Since dried chilli is an export-
earning commodity, its timely harvesting, curing and
proper grading are very important. The ripe chillies
are generally dried under the sun for a period of 8-15
days. Commercially it is dried at about 54.5°C for 2-3
days.

Yield
Dry chilli: 2-2.5t ha™!
Green chilli: 75-10 t ha™

About 100 kg of fresh ripe fruits yields 25-40 kg dry
chilli depending upon cultivars and thickness of the
inner walls.

Source: Karnataka State Spice Development Board

Fig. 2. Gundu types
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Lemon

Scientific name: Citrus limon L.
Common name: Nimbu

Soil

Loamy sail with uniform texture up to a depth of 3 m
is ideal for cultivation. Avoid waterlogged conditions.

Climate

Lemon grows well in the temperature range of 20-
25°C with an annual rainfall of 75-200 cm. Excessive
heat during flowering and fruit set causes fruit drop
and sunburning.

Land preparation

Land should be ploughed, cross-ploughed and levelled
properly. Planting is done on terraces against slopes
in hilly areas. High-density planting is also possible in
such areas.

Varieties

Punjab Baramasi, Eureka, Punjab Galgal, PAU Baramasi,
PAU Baramasi-1, Rasraj, Lisbon lemon, Lucknow
seedless, Pant Lemon and many more are available.

Propagation

It is done through stem cutting, leaf-bud cuttings
and air layering in the month of March-April. Stem
cuttings may be raised in polyethene bags under
partial shade as the best nursery technique.

Planting

Before monsoon, pits of 0.5 m x 0.5 m size with a
spacing of 5m x5 m are prepared and refilled with the
soil-manure mixture (1:1) and then allowed to settle.
The time of planting is May to August.

Pruning and Training

In the nursery stage, pruning should begin soon
after the seedlings start sprouting. After planting
in the main field, up to 50-60 cm from the ground
level, all side branches should be removed, keeping
only a single main trunk. Training is done to develop
mechanically strong trees with well-spaced scaffold
limbs before the onset of fruit setting. During winter,
when the bearing of the tree is low, the branches

touching the ground should be cut close to the
laterals without leaving any stub. All diseased, injured,
cris-cross branches and water sprouts should be
removed.

Manure and Fertilizer

Apply a whole amount of cow dung during December
month, whereas apply Urea in two parts; apply the
first dose of Urea in February and the second dose
in April-May month. At the time of applying the first
dose of Urea, apply the whole dose of SSP fertiliser.
To control excessive fruit drop, spraying of 2,4-D @
10gm in 500 litres of water is done. Take the first
spray at the March end, then at April end. Repeat the
spray in August and September end.

Well-de-
composed

cow dung
(kg tree)

100- 35-140 25-75
1=8 5-20

300

400-  140-  75-150
4-6 25-50

500 200

600-  200-  150-
7-9 60-90

800 300 225
10& 100 800-  300-  225-
above 1600 350 250
Irrigation

Lemon requires irrigation at regular intervals.
Lifesaving irrigation should be given in winter and
summer. Proper irrigation is vital during the stages of
flowering and fruiting. Over-irrigation may also lead to
diseases like root rot and collar rot. High-frequency
irrigation is beneficial. Salty water is injurious to crop
plants. Partial drying out of the soil in spring may not
affect plants.

Weed control

Weeds can be controlled by hand-hoeing and also
chemically by using glyphosate @ 9-10 ml I of water.
Use glyphosate only on weeds and not on crop plants.

Plant protection

Pests/Diseases | Control measures

Citrus psylla

Leaf miner

Scale insect

Citrus Canker

Tristeza

Gummosis

Lemon scab

Spraying of Monocrotophos-0.025%
or carbaryl- 0.1%

Spraying Dimethoate 30 EC @ 2 ml
|—1

Spraying of Malathion @ 0.1%

one spray of copper oxychloride
(COC) 0.3% is done, followed by 4
sprayings with Streptocyclin 100
ppm + COC 1.5 kg ha™* at monthly
intervals

Remove the infected trees and
destroy them. Spray Methyl
demeton 25 EC @ 1 ml I* to control
the aphids which spread the disease
Drench the soil with 0.2% metalaxyl
MZ-72 + 0.5% Trichoderma viride
Copper spray mixed with white oil
should be sprayed on the foliage.

Fig. 1. Peak bearing of lemon

Harvest and Yield

The flowering of lemons is continuous throughout
the year. After the second year of planting, the plants
start bearing. Harvesting should be done when fruits
become fully matured. The peak period of bearing is
July to September. The yield is about 500 fruits™ tree!
year?.

Source: ICAR-KVK Knowledge Network

Fig. 2. Lemon orchard
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jute

Botanical name: Corchorus capsularis (White jute)
Corchorus olitorius (Tossa jute)

Uses

Jute is an important natural fibre crop in India, next
to cotton. Its silky lustre, high tensile strength, low
exhaustibility, considerable heat resistance and
long staple length are the qualities that cannot be
matched with synthetic fibre. It can easily be blended
with other natural and man-made fibres.

Soil

Jute can be grown on all kinds of soils, from clay
to sandy loam, but loamy alluvials are best suited.
Laterite and gravel soils are not suitable for this crop.
A soil pH of 5.0-7.4 is within the tolerable limit of soil
reaction. Clay loam for C. capsularis and sandy loam
for C. olitorius is the most suitable soil types.

Climate

Jute is a crop in humid tropical climates. It thrives well
in areas with well-distributed rainfall of 2500 mm
spread over the crop vegetative growth period with
no cloudiness. Tossa jute cannot withstand water
logging. However, white jute can withstand water
logging, but its fibre quality is impaired by prolonged
water stagnation. At a temperature below 10°C, no
germination occurs in both species. C. capsularis can
withstand higher temperatures at germination (up
to 32°C), while C. olitorius is sensitive to such high
temperatures.

Land preparation

Jute seeds being small, require very fine tilth. The land
can be prepared by ploughing and cross-harrowing
3-5 times, followed by planking. In acidic soils (pH
<6.0), the incorporation of 1-1.5 t hatof lime 30-
40 days before sowing is necessary for better crop
performance.

Varieties

Capsularis: JRC 212, JRC 321, JRC 7447
Olitorius: JRO 524, JRO 878, JRO 7835

Time of sowing

The sowing time of jute may differ from area to area
on the basis of the receipt of pre-monsoon showers,

availability of residual moisture and variety. Generally,
sowing in the middle of March is optimum for all
Capsularis varieties and the Olitorius varieties like JRO
524, JRO 878 and JRO, 7835 while JRO 632 should be
sown only after the middle of April. Olitorius sowing
may be staggered up to May.

Method of sowing

Sowing of jute can be done either by broadcast
method or by line sowing method. For line sowing, the
land is prepared well, and sowing is done with a row-
to-row spacing of Capsularis — 30 cm, Olitorius— 25
cm and plant-to-plant spacing is maintained at 5 to
7 cm, and this is done by mechanical means, i.e., seed
drill. The depth of sowing is maintained at 2.5 to 3 cm.

Seed rate

Depending upon the species of jute and method
of sowing, the seed rate of the two species
recommended is as under:

| Species | Broadcast | Line sowing |

C. capsularis 10 kg ha™ 7 kg ha™t
C. olitorius 7 kg ha™t 5 kg ha™

Manures and fertiliser

In general, the nutrient requirement of capsularis is
more than that of olitorius. Application of FYM @ 5-10
tha, a month prior to crop sowing, is recommended.
The recommended doses of fertilisers are 40-80 kg
N, 20-40 kg P, 20-40 kg K ha™ (olitorius) and 60-80
kg N, 30-40 kg P, 30-40 kg K ha™ (capsularis) as per
Central Research Institute for Jute and Allied Fibres
(CRIJAF). Nitrogen is applied in two equal splits.
Seed inoculation with Azotobacter chroococum and
Azospirillum brasilense has been found promising to
supplement part of N fertiliser. Foliar application of
20 kg N through urea solution with teepol as a sticker
at the pre-flowering stage is promising.

Irrigation

Jute crop requires 500 mm of water. First irrigation is
to be given after sowing and life irrigation on fourth
day after sowing. Later, irrigation can be given once
in 15 days. Jute is sensitive to both drought and

waterlogging. At germination and knee-high stages,
adequate soil moisture must be ensured by irrigation.

Weed control

Jute crop suffers from heavy weed infestation in
the initial 6-8 weeks after sowing. Two-three hand
weedings or mechanical hoeings are required to arrest
weed menace. Hand weeding twice on 20-25 days
after sowing (DAS) and 35-40 DAS. Pre-emergence
application of Butachlor 50% EC or Pretilachlor 50%
EC @ 0.9-1.0 kg a.i. ha* combined with one-hand
weeding at 35 DAS may effectively control the weeds.
Recommended post-emergence herbicides for weed
control include Quizalofop ethyl 5% @ 40-60 g a.i
hatat 20 DAS.

Harvest

Jute is a bast fibre crop and can be harvested at any
stage after a certain period of vegetative growth,
usually between 100 to 150 days. Harvesting of jute
crops at the early pod formation stage has been
found best for jute quality and quantity. Harvesting is
done by cutting the plants at or close to the ground
level with sharp sickles. In flooded lands, the plants
are uprooted. The harvested plants are left in the field
for 2-3 days for the leaves to shed. Next, the plants
are tied into bundles 20-25 cm in diameter, and the
branching tops are lipped off to rot in the field. Fibre
is extracted through the retting process.

Yield
Green plant weight yield is 45 to 50 t ha™
Fibre yieldis2.0to 2.5t ha?

Source: National Food Security Mission

Jute Twine

Fig. 1. Jute value-added products.

Jute Rope Jute Matting
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Dragon Fruit

Scientific name: Hylocereus undatus

Uses

The fruits are relatively rich in antioxidants. It is
known to prevent colon cancer and diabetes and
neutralises toxic substances such as heavy metals; it
also reduces cholesteral and high blood pressure. It
is rich in vitamin C, phosphorus and calcium. Fruits
are low in fat and rich in minerals. It can be processed
to a range of industrial products such as juice, jam,
syrup, ice cream, yoghurt, jelly, candy, pastries
and extraction of natural colours. The flower buds
of dragon fruit are used to make soups or mixed in
salads.

Soil

Soils with good organic matter are best for cultivation.
These fruits can grow in a wide range of soils, from
sandy loam to clay loam.

Climate

The tropical climate is more suitable for cultivation.
The optimum temperature required is 18-25°C with
good relative humidity levels. Too much sunlight is
not good for its cultivation. In high sunlight areas,
shading can be provided for better yield. It needs an
annual rainfall of 500-1500 mm.

Propagation

The dragon fruits are cultivated in two ways, viz,
through seeds or cuttings. However, stem cuttings
of 15-30 cm is time-saving and profitable for the
farmer. Make these cuttings to get dry just two
days before planting. These stem cuttings should be
treated with fungicides and root hormones for 5-7
days before planting. These cuttings are preferred
for transplanting in the main field within 30-40 days.
Cuttings will grow rapidly and produce fruits from 6-9
months of propagation.

Planting

It is a cactus-type plant and it needs concrete,
wooden posts or wall columns for support to grow.
Lateral shoots are restricted, and only 2-3 main
stems are allowed to grow. Four plants should be
planted around each post. Planting is usually done

during the rainy season, followed by making proper
ridges of 50 cm height to give support to the plants.
After attaining 1.5-2 m height, the plant starts to
hang down. Hence, the poles are used for support,
and the plant will climb and grow rapidly. A number
of branches need to be brought down to 30-50 by
trimming the unwanted branches.

Types of dragon fruit

There are different types of dragon fruits; however,
noteworthy ones are given below

1. Red skin with white pulp (Hylocereus undatus)
2. Pinkskin with pink pulp (Hylocereus costaricensis)

3. Yellow skin with white pulp (Hylocereus
megalanthus)

4. Red skin with red pulp (Hylocereus monacanthus)
Irrigation

Water requirement is very less, yet there is a need for
providing irrigation at the time of planting, flowering
andfruitdevelopmentstages. Dripirrigationissuitable
for these fruit plants. The irrigation requirement is
1000- 1500 It poleyeart during the first and second
years.

Manure and Fertilizer

For each plant, 10-15 kg of organic fertiliser should
be applied and increase 2 kg of organic fertiliser every
year. During the first two years, 500 g urea and 500
g P, and 300 g K should be applied to each pole per
year in four splits at three months’ interval. After
two years, 800 g N, 900 g P and 550 g K pole™ year™?
should be well distributed in six splits.

Pests and Diseases

The crop is usually free of pests and diseases. Proper
drainage facilities and dry, shaded areas for plants are
best for preventing the pest and diseases.

Flowering and fruiting

Flowers openin the night and last only in one evening.
Initially, small buttons or buds are formed and later
develop into flowers within 13 days. Flowering starts
from April-June. Fruits will be matured 30-35 days

after flowering. Fruits should be covered by cotton
bags when the colour of the fruit is changing from
green to red to control the damage of fruits by bird
biting and pests. The same bags can be used multiple
times.

Fig. 1. Planting pattern

Harvest

The plant vyields between July-November in 6-7
flushes. If the fruit epicarp turns from green to red/
pink, it indicates fruit maturity. The fruiting starts
from the second year onwards with a yield of 12-15
t hat. Each fruit weighs about 300-800 g, and the
costs ¥150-200 kg

Source: ICAR-National Institute of Abiotic Stress
Management

Fig. 2. Flowering and fruiting
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Exercise 3:

What are existing good practices and where they are implemented? How these
good practices can be adapted in our villages? What will be the role of PRTs and
other members
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O ather stakeholdors? What squipment/other resources would be required? 7. EMERGENCY RESPONSE PLAN
FOR HWC-RELATED
EMERGENCIES IN THE DISTRICT:
ROLE OF COMMUNITY-PRTS

LEARNING OUTCOMES:

FE At the end of the module, the participants can are able

o~ 1
a ppontable | to:
a : t_,.d.q - Demonstrate information analysis for effective
et BB E3 . : : :
A communication with the local community, using
specific communication tools

Demonstrate the competencies for training local
community members on HWC mitigation

Demonstrate the willingness to engage local
community members in participatory HWC
o . mitigation
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Demonstrate the willingness to cooperate

#‘\ B v wime fad TatmeAte with/ assist institutions working towards HWC
-y

%
i s, mitigation
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7.1 About emergencies due to HWC

An emergency or crisis situation is a situation that is sudden, unexpected, has the potential to be serious/
is serious in nature and, therefore, requires immediate intervention in time and space from concerned
stakeholders to minimise the loss of lives and assets. The response to such emergencies involves prompt
handling of situations, ensuring reduced vulnerabilities of humans and wild animals.

This is an indicative list of the potential emergency? situations in order of decreasing priority:
1. Loss of life orinjury to a human.

2. A wild animal is trapped in a foot snare, wire snare or other such trap or has fallen into a well and needs
to be rescued.

A wild animal has entered a building, an animal shelter or a housing area.

3
4. Livestock have been injured or have lost life because of a wild animal.
5. A wild animal has lost its life due to retaliatory action by humans.

6

Sighting of a wild animal in the vicinity of human habitation.

7.2 Early warning and Rapid Response System

Since it is not fully possible to prevent wildlife and humans from using the same space, the role of response
teams in timely action to prevent conflicts and to reduce the impacts due to such incidents will remain one of
the important foundation blocks of the human-wildlife conflict (HWC) mitigation strategy in India.

The types of response teams, their function, roles, composition and competencies-development strategies
are being standardised across all states in the country via the National HWC Mitigation Strategy and Action
Plan (HWC-NAPJ3. This is to facilitate effective policy support and for overall assessment and monitoring
purposes.

EWRR is a set of tools, processes and personnel competencies needed for the timely and meaningful
generation and dissemination of alert information to individuals, communities and establishments at risk
for optimal preparedness and response and, at the appropriate time, to reduce the likelihood of injury, death
or crop damage. EWRR would structurally include an HWC Mitigation Hub/Control Room and a system of
three-tiered response teams, viz., division-level Rapid Response Teams (Division RRT), range-level Rapid
Response Teams (Range RRT) and village-/ward-level Primary Response Teams of the local community
(Community PRT).

Atiered system of response teams is being established in all forest divisions across the country, where instead
of one response team implementing all the HWC mitigation measures, the roles and responsibilities will be
spread over division- and range-level teams. Response teams at the community-level are being established
to facilitate effective participation from the local communities and other stakeholders.

The tiered system includes:

HWC Mitigation Hub or Control Room at the Chief Conservator of Forest (CCF) office or Divisional Forest
Officer (DFO) office, responsible for overseeing the situation, coordination of actions, maintenance of database
and equipment, and acting as Incident Command Centre in case of emergencies:

The HWC Mitigation Hub will act as a critical centre to mitigate HWC in the forest circle/division, located at the
Conservator of Forest's (CF)/Deputy Conservator of Forest's (DCF) office.

2

Joint training of Range RRTs and community-PRTs. (R
plan before this training). This training includes p
on their roles, to bring role clari
Supplementary fram
in/wp-content/uploads/

nge RRTs must have participated in the simulation training on common emergency
2ntation of the emergency response plan of district to community PRTs and discussic
and receive their feedback. This training should be conducted as a dialogue event

>-NAP on establishment and capacity development of HWC mitigation response teams: https://moef.gov.
022/01/National-Human-Wildlife-Conflict-Mitigation-Strategy-and-Action-Plan-of-India-2.pdf

All information related to HWC will be collected at the Hub at the circle/division level. This Hub will act as the
primary contact for reporting conflict instances by both the general public and also the frontline staff of SFD.

A common mobile app used by all RRTs and PRTs within the state will help in ironing out any final issues in the
Area of Operation.

The response teams will be established with the required competencies-development measures, including
training, role clarity and equipment. RRTs will directly report to the concerned CCF or DFO/protected area (PA)
manager, while the PRTs will be largely coordinated through the local Panchayats.

Role of HWC Mitigation Hub/Control Room

This will be the central focus for receiving and sending all communication related to HWC in the respective
area of operation, so even when an RFQO/any other staff receives a message about the presence of a potential
conflict animal or an incidence, it will be expected that they immediately pass on the message to the HWC
Emergency Helpline at the Hub, and in turn, receives further directions as per the Emergency Response Plan
of the division according to HWC-NAP.

Rapid Response Team (RRT) at Division/PA level

To capture and translocate a wild animal in conflict, as per the provisions of the WPLA, and in line with the
species-specific guidelines and SOPs

To rescue wild animals stranded in human habitation, as per the provisions of the WPLA, and in line with
the species-specific Guidelines and SOPs

Rapid Response Team at Range Level (Range RRT):

To oversee the status of recognised wildlife corridors once a quarter and submit a report to the DFO
To make arrangements to set up trap cages in locations where conflict has been reported

To superviseg, in close coordination with Community PRT, the barriers and other mitigation measures set
up to prevent HWC and inform the appropriate authority about their maintenance

Toregularly patrol and monitor the location where any human has been injured (the area must be scanned/
monitored by a camera trap to investigate whether any other animal is moving in the area).

To conduct an enquiry into each case of human death/ injury caused by an encounter with a wild animal.
Straying of the animal from its usual movement is to be monitored, and a report is submitted to the DFO.

To identify wild animals indulging habitually in encounters with humans/ livestock and submit proposals
to the DFO for action under S.11(1) of the WPLA-1972.

To monitor any symptoms of zoonotic and other emerging diseases and alert the HWC mitigation Hub/
control room

To take up communication and awareness measures for the local communities
To provide training in conflict-management techniques to Community PRTs
To ensure that all members of the Community PRT have insurance coverage against death or injury

To manage minor operations of HWC (e.g., chasing and driving off wild animals as per the WPLA, snake
handling) or to manage the situation until the arrival of the Division RRT, in case a capture is required.

To provide first aid to persons injured by wild animals and help them in receiving timely medical care

To help the authorised chemical immobilisation expert in tracking and locating the conflict animals
proclaimed by the Chief Wildlife Warden CWW/Authorised Officer under Section 11(1) of WLPA

To help farmers affected by crop damage in getting compensation/getting ex-gratia relief from the
competent authority at the earliest

To conduct damage assessment of crops
To conduct an enquiry in each case of livestock kill/injury during conflict and submit a report to the DFO

To manage the crowd of onlookers during and after an incident
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To engage with local media
To meticulously document the operations, report, and upload the data into the Hub using a mobile app

To maintain the vehicles and other rescue equipment in top condition.

7.3 Role of Community PRTs with regard to other response teams

About Primary Response Teams (Community PRT):

Local communities are at the direct helm of HWC. They bear the direct brunt of loss of livestock, human lives
and other economic losses as a direct or indirect result of conflict with wild animals. Therefore, there is a need
to invaolve the local community members/village elders of the panchayats through a participatory approach
and develop a community-based emergency response system from within the affected village/ward.

The formation and empowerment of community-level Primary Response Teams (Community PRT) in village/
wards or village/ ward clusters at HWC hotspots are expected to improve the first response mechanism,
support the efforts of the division and range RRTs and can especially play a crucial role towards the crowd
management in HWC situations.

Several examples of efficient first response within the golden hours and successful law and order situation/
crowd management by the specialised community-based statutory voluntary organisations such as Civil
Defence and Home Guards exist.

Recommended composition:

Two panchayat/ward members (at least one woman representative)
Two youth (18-24 years of age)

Two representatives from either local Joint Forest Management (JFM) Committees, self-help groups (SHGSs),
Biodiversity Management Committees (BMCs), Village Forest Committees (VFCs), Eco-Development
Committees (EDCs), or other community-based organisations such as civil defence and home guards

One representative from a local educational institution (to facilitate long-term awareness, sensitisation
and training measures)

Two members representing a local NGO, private sector such as tea/coffee estates, farmers, companies,
army units, etc., depending on the specific situation of the area.

Sub-teams:

Suggested sub-teams within the Community PRT for specialised tasks in case of emergency situations due
to HWC:

Control Room Service, to coordinate and steer the communication and response during an emergency
situation

First Response Team, to take lead at the onset of an emergency
Casualty Service, to take the lead during medical emergencies

Crowd Management Team, to take the lead during crowd situations

The above sub-teams will undergo specialised training delivered by specialised agencies to effectively
implement their specific tasks, apart from the regular training provided to Community PRT

Recommended Selection Guidelines for PRT members:

Role:

Proficient in the local language and have knowledge about the community
Physically fit (required for foot patrolling and crowd control)

Ability to work in a team

Desirable: an existing member of village-level/ward-level committees
Desirable: Local resident from the village/town

Passion for wildlife and nature conservation

Basic understanding of wildlife behaviour

Basic understanding of first aid (training will be provided by the SFD with support from the local/ state
educational/ training institutions)

Good rapport with the local community and understanding of mob management.

Certified competencies relevant to the tasks in their respective sub-teams

To regularly monitor the community-based mitigation measures installed in the area
To manage/maintain selected mitigation measures, such as barriers, as agreed with the Range RRTs

To create awareness among local communities on HWC mitigation and ensure that they do not undertake
any activities that might lead to a conflict situation

Facilitating sessions on HWC-related topics in regular panchayat/ward meetings for sharing information
on wildlife biology, nature and ecological needs of the wild animals, their behaviour, and Dos and Don'ts
for human safety. In such sessions, the RRT members can also be involved, along with wildlife, agriculture
and rural development experts, from time to time

To facilitate capacity development of local community on alternative livelihood by engaging SHGs and
other groups

To maintain the small equipment provided to the PRTs, and inform the Range RRT in case a replacement
is required

To document the operations and report to the panchayat

To act as first responders in the event of HWC and manage the situation till the other response teams
arrive

To facilitate the Range RRT in managing crowd during driving/capture operations

To facilitate knowledge sharing with the local communities regarding the HWC mobile app

To provide information to local communities on state government schemes and programmes on HWC
mitigation

To provide information to SFD on the first signs of forest fire

To support the SFD in conducting HWC risk analysis, and development and implementation of division-
level HWC-MAP

To support SFD in identifying locations for invasive species removal
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