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Preface

Traditional knowledge 1s the knowledge gained over centuries,
transmitted orally from generation to generation and most often linked
to agriculture, animal husbandry, health, horticulture and forestry.
Resources in the higher reaches of Himalaya have always been scare.
The challenges put forth by climatic and physiographic conditions
further make human survival difficult in this terrain. Based on
traditional knowledge of generations the people living in this region
fine-tuned and developed resource management practices that ensure
optimal utilization of the available resources. The present study is
an attempt to document the resource management practices of the people
living in the wvalleys of Himalayas that are sensitive to changes in
climatic parameters and to assess the impact of these changes on life
support strategy of the people together with the efforts being made by
them to cope up with this impact. Various elements of sustainability
in traditional practices of local communities in three districts have
also been explored. Dovetailing elements of modern science and
technology with traditional practices 1is required for popularization
and acceptability by masses. Traditional Practices can make a
significant contribution to sustainable development and allow a
sustainable future for all.

We are grateful to DISA for carrying out this study for DMMC. We thank
Avanish Kumar Singh, Principal Investigator, Ms. Saroj Dhyani, Ms.
Monika Nautiyal,Mr. Budhhi Singh Gosai, Mr. Uttam Panwar and entire
DISA Team, Ms.Sanchita Kaur,DMMC and Mrs. Sweta Rawat,UNDP India for
data collection and data analysis. Partial support from GoI-UNDP
Project 'Enhancing institutional and community Resilience to Disasters
and Climate change’ is acknowledged.

We acknowledge guidance and support from Chief Secretary, Government
of Uttarakahnd Shri N. Ravishanker, Additional Chief Secretary,
Government of Uttarakahnd Shri Rakesh Sharma and Secretary,Disaster
Management, Government of Uttarakahnd Shri R. Meenakshi Sundaram.

All the colleagues at DMMC are thanked and without their commitment,
support, cooperation and encouragement this work would not have been
possible. Last Dbut not the 1least, thank are due for all the
participants who have give their time and inputs for this report.

29" May 2015 (Piyoosh Rautela)
Disaster Mitigation and Management Centre Executive Director
Uttarakhand Secretariat DMMC
Dehradun
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1. Introduction

The tectonic origin, multiple folds and faults associated with
Hindu kush-Himalayan range have put the entire region among high
seismic zones of the world. Current topography and other
geomorphological characteristics of the area have been the outcome of
millions of years of tectonic activities, erosions by torrents of
mighty rivers, and mass movements. Most importantly, these forces have
not yet Dbeen stabilized and Himalaya 1is still 1in the process of
formation. It puts a range of challenges before settlers, which
includes, extreme vertical 1limits, vast stretches of difficult and
unstable terrain, various hazards and freezing temperature. Success
and sustainability of human settlements in such a fragile and unstable
region has been a glorious story of human survival. However, this
story has been written on the ground of traditional wisdom and
sustainable practices of mountainous communities. Centuries of keen
observations, cultural assimilation, learning by trials and errors,
have been accentuated into wvarious forms of traditional wisdom and
practices, which have Dbeen reflected 1in unique socio-cultural,
institutional and technological spheres of local societies.

Historical perspectives of settlement in Himalayas, especially in
Uttarakhand, and cultural orientations of these settlers would Dbe
essential to understand the nature and background of local traditions.
There are numerous ethnic groups resided in Uttarakhand Himalayan
areas who settled here 1n course of time, with their different
cultural traits, socio-religious institutions and economic activities.
Northern and upper reaches of Himalayas in the state are inhabited by
tribes, mostly Bhotias, which reflect a perfect blending of Hinduism
and Tibetan Buddhism, in their nomadic way of life. Animal husbandry
and subsistent farming, besides trade between Tibet and India had been
their traditional occupations and they had adopted seasonal migration
to cope with the extreme climatic conditions. Middle Himalayas of
Garhwal and Kumaun regions were under the influence of Hinduism since
very old time as there are many references of these areas in Puranas
and other ancient Hindu literature. However, more stable residential
villages, with comparatively intensive farming, emerged with the
advent of new migrants (mostly Rajputs) from the plains of Indian
subcontinent when they fled from Muslim invasions during 14th century
and afterward.

First challenge before settlers in Himalayan region was to
address the issue of safe shelter against multiple destabilizing
forces as wvarious types of seismic waves and heterogeneous topography
generated complex waves, including most devastating lateral motions.
Another challenge in hilly terrain was the landslides and flash
floods. Water and cultivable land were another requirement for
sustaining the community 1life 1in such areas. Wise selection of
residential areas and construction of earthquake resistant building
architecture made the sustainability of generations possible in hilly
areas. Various earthquake resistant and safe architectural traditions
emerged as a cultural response to the challenges in different echo-
niches. Secondly, local communities have developed sustainable
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agricultural practices by wise use of available natural resources.
Evolution of terrace farming can be seen as a major achievement of
mountainous communities against the oddities of hilly topography.
There are numerous examples of local technologies, knowledge and
traditional wisdom to tell the stories of survival and sustainability
of mountainous communities against extreme conditions.

In the light of alarming report on climate change and variability
along with recent extreme event, a more comprehensive response
mechanism to impact-mitigation and preparedness is required. However,
such response could not be effective without appropriate partnership
with local communities. Local community and 1its members are the
primary stakeholders and therefore their concerns, must be brought
into center stage. More important is to understand the traditional
wisdom of local communities and to integrate them with mitigation and
response mechanism at appropriate levels. This research aims at
widening our understandings on traditions, practices and technologies,
which could be effectively integrated with such efforts. Following
were the specific objectives of the research.

e To wunderstand the nature and various form of traditional
practices of local communities in Uttarkashi, Bageshwar and
Pithoragarh, which are relevant to hazard mitigation

e To understand various climate adaptation of local communities
embedded in traditional practices

e To explore various elements of sustainability in traditional
practices of local communities in three districts

2. Research Methodology and geographical area covered

This research report depends on and PRA activities based primary

sources of information and review of literature on relevant books and
reports. Literature review provided a context for designing research
tools and activities. Entire research was conducted in participatory
framework as local community members were the key source of providing
information and validating the findings of o0ld researches. Community
level group discussions, in depth one to one interviews, Key informant
interviews and participatory observations were the key research tool
conducted with local communities in selected wvillages of three
district.
Data collection process was conducted under a participatory framework
in which emphasis was given on developing effective rapport with
community members. Shortage of time was a key constrain in the
process. Purposive sampling was applied for choosing villages, and for
the selection of participants.

Selection of district and blocks: Purposive sampling was applied in
selection of districts and villages. This method is often used in
qualitative research for maximizing relevant representation based on
prior information. These districts represented two dominant Himalayan
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cultures of Uttarakhand, 1i.e., Kumauni and Garhwali. Uttarkashi
represented Garhwali culture, whereas, Pithoragarh and Bageshwar
represented Kumauni. Pithoragarh (Dharchula) also covered impacts of
Tibetan and Nepalese affect on local Kumauni culture. Villages were
also covered based on purposive sampling. Stress was given on optimal
representation of Hilly culture and traditions of Uttarakhand.
Majority of the villages covered under the research were located in
interior areas. However, few roadside villages in all three districts
were selected to understand the impact of modernity on local
traditions. A total of 24 GDs, 36 IDIs and 10 KIIs were conducted with
men and women with special emphasis on covering elderly people.

Data collection: A comprehensive analysis plan was developed before
data collection. One-day training was conducted at DMMC, Dehradun for
orientation of research associates and field researchers. Research
team, comprising principal investigator, senior researcher and
research associates, visited selected villages 1in three districts
between 10th October to 10th December 2014. As process was based on
PRA paradigm, two local members, with good understanding of local
knowledge and culture, were 1included 1in the team for effective
interaction with community. These members interacted with wvillagers
before major research activities and catalyses them for participation
in PRA based research activities. Proceedings of FGDs, IDIs and KIIs
were audio recorded after obtaining prior consent from participants.
At few place (Bagori, Uttarkashi) recordings could not be done due to
technical process and therefore, in such cases, findings were based on
field notes. Efforts were made to find local experts on various issues
related to traditional practices. Many such experts were interviewed
during field visits.

Content analysis: Analysis team of DISA, was extensively involved in
transcription, and content analysis under the supervision of principal
investigator and senior researcher. Recordings were transcribed and
transcripts were entered into computer software. A dedicated analysis
team coded the transcripts on the basis of a comprehensive coding
plan. Contents of coded computer outputs were interpreted and then
findings were extracted.

3. Key findings:
3.1. Hazards and housing

Overview:

Indo-Tibet trade and initial settlements: Many participants shared
stories of how their ancestors selected the place for wvillage
settlement. These stories of local communities passed onto generations
by oral traditions. Many participants shared, especially in Darma and
Johar Valleys in Pithoragarh and Bogori village of Uttarkashi that
initially wvillages in higher Himalayan region came into existence
along with Indo-Tibet trade route. One participant in Dhapa wvillages,

7|Page



Pithoragarh said, “Our ancestors were 1involved 1into trade between
India and Tibet and settled at various spots on the route wherever
they find suitable place.” Ancestors of these wvillagers actively
participated in the trade that was primarily based on barter system in
which they exchanged their animals with other essential goods such as
salt, woolen cloths, etc., 1in Tibet. One participant shared during
group discussion in Jimia, Pithoragarh, “so, by that time (when
village settled) Indo-Tibet trade was flourishing. Our ancestors used
to visit Tibet with their ponies and goats and brought wools, 1in
exchange. Other region why we settled here was the fact that this
place was a good pastureland with dense forest and good availability
of grass.”

Pastoral nomads and temporary shelters: Majority of the responses
show that initial settlements, especially in higher Himalayan region,
were not permanent in nature and that suitable places out of many
other halts of nomadic routes were selected for longer stay.
Availability of water, fodder and possibilities of subsistence
agriculture were primary factors, which played key role in selection
of places for longer stay, according to many participants. One
participant of Kujjan, Uttarkashi, said, “Yes, our ancestors came to
this place for grazing their hoards of cows, buffaloes, goats and
sheep. They find the place suitable and built their temporary shelters
and then settled here.” Similarly, one participant of group
discussion, in Khet, Pithoragarh, shared the story of his wvillage,
“that time were pastoral nomads, we raised goats. Our goats sat on
this place and then we occupied this place as there were plenty of
fodder available here, and finally they (ancestors) settled here.”
Bhotias in Pithoragarh and Uttarkashi still migrate to lower places
during winters. Community members of Bagori (Uttarkashi) migrate to
Dunda (Uttarkashi) during winters to avoid extreme cold near Gangotri
glacier. Similarly, communities in many villages located on Kailash
Mansarovar route migrate to Dharchula and other lower areas during
winters to avoid extreme cold weather.

From temporary shelters to permanent villages: many such temporary
shelters were turned into full-fledged villages in course of time.
Pastoral nomads selected few places for longer stay due to
availability of water, fodder and ©possibilities of subsistence
agriculture. Many initial settlers invited their relatives and friends
to live with them at these new places and slowly and slowly, these
shelters were populated with new immigrants. One participant of
discussion 1in Karmi, Bageshwar described the process in following
words, “when 1initial families reached here they were involved 1in
grazing cows and buffaloes. These were their initial activities. Then
they invited friends for company so that this place would become live.
Slowly and slowly an entire village had developed at this place as
relatives of other immigrants also reached here.” With the advent of
migrants from plains of Indian subcontinent permanent village emerged
in Himalayan region, which were different from Bhotias' shelters in
many respects. These immigrants were not nomads and they preferred
permanence rather than mobility of former. Although, animals were
equally important to them, however, they relied much on agriculture.
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They brought comparatively advance agricultural techniques from plains
and this might have a reason for higher production and capital
generation.

Safety against hazards: Analysis of the responses and observations
suggests that soil testing, knowledge of climate and geography played
key role in selecting the place for village. A participant of group
discussion in Gajoli, Uttarkashi, said, “Our ancestors examined
everything before settling here. Earlier there were experts who could
tell you after testing the soil that particular land is good or bad.”
A comprehensive observation of old wvillages suggests that safety
against hydrological and geological hazards was key criteria for
selecting the places for villages, especially for residential areas.
Most of the old wvillages or residential areas (30 out of 42) visited
during field research are located at safer places. These villages are
situated at comfortable heights and distances from major river
streams. However, Bhatwari (market area), and Gangnani, in Uttarkashi,
Gattabagar, Neu, Sobla, Khet (settlement near road), Madkot (market
area), 1in Pithoragarh and Khaibagar, Rithabagar, in Bageshwar are new
settlements emerged either after construction of Thighways or
commissioning of big HEPs, in vicinity. These new areas were settled
against the basic traditional wisdom of keeping the safe distance from
main river streams and therefore suffered heavy tolls, during recent
disasters. On the other hand, villages settled on traditional wisdom
remained roughly safe. Although, many of these wvillages have lost
valuable fertile land during extreme rainfall and landslides, however,
buildings and human lives in the residential areas were remained safe.
Only exception was Jimia, Pithoragarh, which is reportedly located on
a major seismic fault, had experienced massive landslide caused due to
seismicity.

Evolution of climate and earthquake resistant building:

Photo- 1 Village Papdi
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Information collected from participants and from various other sources
suggest that initial village communities in Himalayan region resided
in temporary shelter houses at multiple points on trade routes and
while grazing their cattle, goats and sheep. These 1light shelter
houses were made of timber, grass and to some extent stones as per the
sedentary life style of pastoral nomads. However, with influx of new
migrants from plains, effective assimilation took place between
cultures of local tribes and Hinduism. This fusion was evolved into
various unique regional Himalayan cultures. Advance technologies of
Indo-gangetic plains, higher productivity with comparatively extensive
agricultural practices, more settled 1life and 1local knowledge
supported this evolution. i el
Soon carefully designed
elaborate buildings
replaced the 1light wooden
shelter houses in the
residential landscapes of
Himalayan villages. These
architectural advancements

were the cultural
responses to extreme
climatic conditions as
well as various hazards.
Research team made

extensive observations of
traditional buildings in
villages of both Kumaun
and Garhwal region and
analyzed various
specifications in context of climate and hazards related challenges to
local communities. Most common characteristics of traditional house
building techniques are being discussed here.

Soil testing: Although, modern RCC or RBC buildings do not rely
much on soil testing and selection of the place for house building,
however, traditional architecture of both Kumau and Garhwal include
these steps as the essential parts of construction. One elderly person
in Khati, Bageshwar, informed; “yes, the first step in house building
is the soil testing. We examine the land and then we consult the
priest who tells us about good or bad things regarding the land.”
Similarly, one person in Gajoli, Uttarkashi, shared, “earlier there
were expert priests who examined the land and then guided us before
any construction.” However, with spread of economic prosperity more
and more people are relying on modern house building technology, which
is not suitable in adverse conditions of the hilly region. Research
team observed that most of these new buildings did not suffered the
shocks generated by recent floods. However, many old buildings were
still standing on their places, for centuries. Few people have started
practicing the age-old traditions, especially after witnessing the
impact of recent disasters on new houses. One participant of group
discussion in Karmi, Bageshwar revealed, “no one 1in hour village
followed the practice of examination of soil and land. People in our
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place did not have much faith on these things. However, for last four
to five years, people have started taking the soil sample to pundits
for the examination. You can say astrological knowledge related to
this is now becoming popular.”

Small doors and windows: It was observed that old houses had some
characteristics, which insulate the residents from freezing cold.
These houses had small doors and windows. Most of the houses had only
one or two small windows. One elderly person in Harshil, Uttarkashi
shared, “earlier people used to build small windows and doors and
therefore these houses were warmer than cemented houses.” One
participant of group discussion in Wachham, Bageshwar, described, “yes
(we built small windows), because there 1s extensive snowfall in our
village and if we built bigger doors and windows then cold would enter
our houses. Although, many people are constructing big doors and
windows, 1in fashion, however, these houses remain cold.” One
participant of group discussion in Senar, Pithoragarh stressed on the
same fact as the reason behind construction of small houses with
shorter windows and doors, in past, “then there were wide spread
poverty. People did not have
food and clothes for their
children. Winters were more
freezing in past. These
houses kept the people warm
event during winters because
of their size and shorter
doors and windows, which
insulate the air from
outside.

Shorter houses and floors: It
was also observed that old
houses had thick walls and
were shorter. These measures -
play crucial role in keeping the internal temperature comparatively
higher than outside. One participant of the group discussion in Khet,
Pithoragarh described the reasons behind lower ceiling, “the reason
behind this is that people were poor that time and they did not have
warm beds and blankets, economic conditions were not good. People used
jute bags and paddy as bed. Shorter houses kept them warm.” One old
person in Kujjan, Uttarkashi, shared similar views,” people made
houses shorter in height as they did not have enough money. They
experienced more snowfall than today and these houses remained warm
during snowfall.” Traditional houses were not expensive, and even poor
people can build them with local resources and personal labor. ”

Extensive use of timber: Extensive uses of timber also play a role of
effective insulator. Same person described the benefits of traditional
wooden houses 1in following words, “wooden houses remain warm,
especially during cold and this is the main reason people still built
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these houses. Concrete houses are not effective 1in extreme cold
seasons as the same person further said, “Timber is found in abundance
in our area. Although many people have built concrete houses, however,
these structures are not successful in places like ours. Wooden houses
are best suited according to geographical conditions of this place.
Cemented houses on the other hand become warmer during summers and
colder during winters.” Another elderly person from Sama, Bageshwar
described other benefits of traditional houses in comparison to modern
cemented structures in following words, “concrete houses are not good
for health. 0ld houses are good for health as extensive use of mud and
clay 1is beneficial. Cemented houses are suitable for any season as
they contain extensive moisture during rains, become hotter during
summers and coder during winters. This is how they are not beneficial
to health.”

Multi-storied structure: it was observed that these traditional houses
were three to four storied and rectangular in structure. This
structure provides extra strength to these buildings against various
seismic forces. Ground floor 1is used as cattle shed and it is called
'got', 'obra,' or 'byar'. First floor is called 'dupur' and second
'manzi'. One elderly person 1in Khat, Bageshwar, described the
structure in following words, “dupur means first floor, manzi means
second and ground floor where we keep our cow 1s called 'byar.'
FEarlier cows stay 1in byar, but now people shift them outside at
separate place. And, 1f the house has enough depth than front portion
is reserved for guests and the place behind that for cows.” And if the
house has four stories instead of three than the third floor is called
'Pand'. A participant of group discussion in Bhankoli, Uttarkashi,
shared, “in our place we call 'got' to first, 'manzi' to second and
'pand' to third floor. We use got as kitchen and we take rest there.
We also keep our animals,
e.g., cows, goats, etc., in at

got. Other floors are
preferred for sleeping.” This
structure and nomenclature
were widely used across three
districts with minor
variations. One person from
Harshil, Uttarkashi shared a
different nomenclature. He

said, “ground floor 1is called
'obra', and we keep our cows
in there. Upper floor is
called 'bond' and we use it as
kitchen. Kitchen was made at
first floor due to reason that the heat can melt the snow deposited at
roof.”
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3.2. Traditional practices regarding agriculture

Temporary nature of farming practices of mobile pastoral nomadic
tribes was changed into comparatively intensive agricultural of more
settled local communities in most of the Himalayan region. This
transformation was supported with cultural assimilation, shared wisdom
and responses against harsh agro-climatic conditions. These
traditional wisdom and knowledge have been embedded in the wvarious
types of adaptations at different levels. These adaptations and
traditional wisdom are also reflected in religious and cultural
festivals along with unique agricultural practices and specialized
knowledge.

Terrace Farming: Unique agricultural practices in Himalayan region
have Dbeen evolved as a response to the harsh agro-climatic and
geographical challenges. Local communities internalized most of the
harsh environmental oddities into their favor through harmonious
adaptation. Terracing the slope was among initial steps in mountain
region towards adaptations as this was the only possible available
option. Although most of the farmers could not describe the reason
behind terracing, however, most of them were agreed that this
technique was the only possible method of cultivation in sloppy areas
of hills. One agricultural expert in Barsu, Uttarkashi, shared his
insights regarding terracing, “people might have tried to level the
slop to make terraces. It was not possible to level the entire area
(mountain); therefore, they built terraces on slopes. He further
pointed out the benefits of terracing, “it was also useful to check
the soil erosion as this structure 1is an effective measure against
that.”

Ensuring natural flow of water:
Water logging could instigate
landslides, especially during
rainy season and therefore local
communities have learned that
there is a deadly combination
between water and soil,
especially in hilly area. One
person of Kujjan, Uttarkashi,
shared, “we do not bind our forms
with ridges as water logging
could cause landslides.” It was
also important to understand that
traditional water management in hilly areas was focused on ensuring
safe and natural water flow in rainy season. It was also observed that
terraces were not ridged in the hilly areas. Same farmer in Kujjan,
explained the reason for this, “we do not make it to ensure smooth
flow of rainwater out of our farms. We cultivate potatoes during rainy
season and it will rot in case of even slight water logging.
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Crop rotation: It is important to understand that traditional
agricultural practices of Himalayan region has been the outcome of the
communities' response to harsh agro-climatic realities and which was
reflected in the form of deeper linkage between local culture and need
of protecting the biodiversity of the region. The practice of
'Baranaza,' was at the core of traditional cropping practices.
Baranaza means a practice of alternate cropping of twelve grains and
pulses, through which diversity, composition and rotation of crops
could be effectively maintained for addressing the issues of
sustainability and food security in the region. However, shift in
agricultural practices has reduced the production of essential
agricultural produces. Many participants shared that their ancestors
were less dependant on market for food than today's generation. One
elderly person in Kujjan, Uttarkashi, shared, “earlier kidney bean,
rice, <choulai (amaranth), kodo (kodo millet), jau (millet), gehu
(wheat), bajra (millet), cheena, koni, were extensively cultivated and
included in regular diet. However, now people purchase most of these
things from market, as there is less production in our fields.”

Photo 6- Women in Jhala

Mixed cropping: Many
participants reported it in all
the three districts that mixed
cropping is dominantly practiced
in hilly areas. Many farmers
shared that they mix many
supporting crops with main
crops. These supporting crop
included; amaranth (Amaranthus
oleracea), buckwheat (Fagopyrum
esculentum), nacked barley
(Hordeum himalayens), maize (Zea
mays) , kidney bean (Phaseolus
vulgaris), horse-grams
Macrotylomauni florum) and s E
finger millet. An in-depth analysis of this practice again points
towards close linkage Dbetween traditional practices and natural
diversity. Uniqueness of qualities and characteristics of different
areas 1in the same farm was recognized by local communities and in
order to optimize the production mixed cropping pattern was adopted.
Various types of millets and pulses were mixed with main crop under
this system. However, at main crop occupy the middle area of the
field.

£

It is also important to note that mixed cropping maintains the
soil fertility by retaining the nutrient contents in soil as majority
of supporting crops enrich the field by nitrogen fixation.

Other crops which are mixed with major crops include; various types
traditional soybean (Glysinesoja, Glysinemax, Glysine), adjuki bean
(V. Angularis), Dblackgram (V. mungo), cow peas (V. Unguiculata),
pigeon pea (Cajanuscajan), perilla (Perillafrutescens), Sseasame
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(Sesamumindicum), tickweed (Cleome viscosa) hemp (Cannabis sativa)
roselle (Roselle, hibiscus subdarifa) and cucumber (Cucumissatiwvus).

Seed conservation and storage: evidences shows that conservation of
seeds and knowledge exchange regarding cultivation practices are
embedded in socio-cultural and religious fabric of local communities.
Traditionally, some portion of the agricultural produce 1is preserved
for maintaining productivity and conserving biodiversity. Many farmers
shared various practices regarding conservation and storage of grains.
One participant of group discussion shared in Khet, Pithoragarh, “the
box in which we store grains is made of wood, we call it bakkar. It is
around five fits big and it contains two compartments. We store paddy
in one and maze 1in other. Bugs cannot reach 1into this box.” Many
farmers shared that they use local herbs and plants as pesticides to

save them from Dbugs. One participant of discussion in Jemia,
Pithoragarh, shared, “we put leaves of a special tree for protecting
seeds from infections. We call it 'dall.' Smell of these leaves keep

the ghun (woodworm) and away.”

Storage of serials and other food items is an important
traditional measure, especially in hilly areas, to mitigate the impact
of impact of unusual climatic conditions. However, it was observed,
especially in Uttrakashi, that a separate structure was constructed
outside the main house for storage of grain and other food items.
Local community members call [0
it 'Kothar.' It was shared by
members of local community,
in many places, that reason
behind keeping the kothar
outside the house was to
protect the damages of grain
from possible risk of fire,
as most of the houses were
made of wood 1n past. One
elderly person in Kujjan,
Uttarkashi, said, “wWe keep
eatables 1in kothar. And you
know houses in old times were
made of hey, grass and timber
and there were always a risk
of fire, those days.” Similarly,
another elderly person in Harshil,
Uttarkashi, said, “Houses were made
of timber and there were risks of
catching instant fire. Therefore in order to protect the grains it was
a practice to keep the storage outside.”

Similar practices were also observed at some places in Bageshwar and
Pithoragarh. One person of Karmi, Bagewhar described this practice in
detail, “They built it outside as there were smoke and heat inside the
houses. Heat and Smoke damage the grains. Besides main storage could
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be saved in case of fire in houses. It also prevents grains from bugs
and pests. The keys of these structures are always given to the women
of households.” Many farmers shared other practices of storage and
conservation of agricultural produces. One farmer in Khati, Baheshwar
elaborately described the process of how community members keep the
potatoes safe, in following words, “we dig a pit in lad to store
potatoes. We first clear the pit, and then make a bed of grass
beneath. Next put the potatoes inside it, again pack it by grass, and
then cover it by soil. It we directly cover it by soil then potatoes
will rot. This is why we first make a bed and then cover it by grass.
We can store as much potatoes as we want. It we store potatoes 1in
wooden buggar (box) then we could store up to 2-3 quintals. We do not
apply any kind of chemicals. We only apply cow dung or sheep dung.”
Such examples clearly show that 1local communities' have effective
knowledge of conservation of seeds and storage.

Religious and cultural mechanism for sustainable agriculture:
Communities in Uttarakhand has elaborate religious and cultural
practices in the forms of festivals, which enabled them to make joint
assessments on climate, and exchange their knowledge regarding

A,

cropping, seed conservation and
productivity. Most of these
festivals begin with worshiping
local gods and goddesses, with
offerings of produce to main
deity of the wvillage. These

practices promote seed
preservation and conservation of
biodiversity. These cultural

practices follow Vikram Samvat
calendar. Few cultural practices
promote testing of different
seeds promoting crop diversity
and conservation. Harela
festival, which is celebrated on
the Sankranti of Assar month (Vikram Samvat), is specifically related
to seed testing of different species. Culturally, every family has to
participate in three testing. Harela stands for first, followed by two
testing in each occasion of both Navaratri festivals. During Navratri,
community members sow minimum seven types of grains and pulses in
their households or in temple on the bed of soil collected from their
fields. This is a symbolic cultural reflection of seed conservation,
crop rotation and mixing.

Climate prediction: Agricultural practices in Himalayan region are
closely related to nature and seasonal cycle. A shift in the pattern
of precipitation can affect the crop cycle and production, especially
in rain-fed farming of Uttarakhand. However, local communities
addressed this issue with developing capability of climate prediction
based on various sings and variable. This technique is still practiced
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by traditional farmers in remote areas of Himalayan region. Most of
the participants shared that these predictions stood almost accurate.
One farmer in Kujjan, Uttarkashi, said, “Yes, farmers make such
predictions. When cloud they see red cloud (at morning) they predict a
rainfall and when they see similar cloud at evening they calculate
that sky would soon be clear.” Many other participants shared similar
information. One local expert in Barsu, Uttarkashi, shared, “we
calculate the nature and forms of climate, 1in coming days, on the
basis of months and 1in 90% cases it 1s proved to be accurate.”
However, many experts and community members shared that climate change
and variability have affected the communities abilities to assess and
predict. The same expert further shared, “However, now the balance is
disturbed. Earlier, snow got melted before March-April and farmers got
ready for start a new cropping season.” Several other participants
pointed towards this effect of <climate change on community's
capabilities and agricultural practices.

3.3. Traditional knowledge: geography, forest and ethno medicine

Overview:

Local communities in Himalayan region survived against climatic
and geographical extremes, and developed coping mechanisms at wvarious
levels. Extensive exposure to geographical and c¢limatic ranges
provided them with deeper insights regarding static elements and
dynamic nature of external environment. They faced challenges from
glacier, high peaks, mighty rivers, and dense forests, wild animals
around their settlements, and while moving from one place to other.
Similarly, they faced 1incidences of snowfalls, avalanches, heavy
rains, landslides, earthquakes and floods for centuries. However, they
had to cope up with all these extremes and events for survival. Coping
with different challenges at wvarious levels was only possible with
extensive experiences, keen observations and evolved wisdom.
Accentuated knowledge and wisdom of centuries transferred from
generations to generations and embedded into cultural fabrics and
traditional practices of local communities. Many times these knowledge
and wisdom are practiced, unconsciously and many times specialized
know how and knowledge transferred through oral and other traditional
methods to generations. Traditional knowledge and practices encompass
each aspect of the life.

A. Knowledge of local geography and climate:
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Knowledge of o0ld hilly routes: Early human settlers 1in Himalayan
region were mostly pastoral nomads, partially involved in inter
regional barter trades. They had to remain mobile, usually with large
hoards of animals. They had to cross, mighty rivers, glaciers, dense
forests and high peaks. They accentuated extensive knowledge regarding
static and dynamic elements of local geography. They knew various
shortcuts, hilly passes and higher altitude routes to reach distant
valleys 1n very short time. Many participants in all the three
districts shared about how their ancestors used these shortcuts to
reach distant places. One elderly person in Dhapa, Pithoragarh shared,
“when we were young we reached from Munsyari to Haldwani using short
cuts in very short time. We used the old route, which crosses various
peaks, rivers and valleys. Our ancestors did not need any road.
However, many of these old routes are disappeared without use as
people depend on road based transportation.”

Many participants shared, in Uttarkashi and Pithoragarh that they
used old hilly routes to reach to nearest markets during long
disruptions in road transportation, during, and after June 2013
events. One participant of the group discussion in Khet, Pithoragarh,
shared, “although government employed helicopters to  transport
pregnant women and Injured persons
during that time, however, after
month's long blockade many people used old routes which crosses many
tops and peaks to reach Dharchula. Many people from our village went
to Dharchula for medicines and essential supplies.” Many participants
in other wvillages shared similar responses. Many participants in
Mukhwa, Jhala and Markonda shared similar examples of how they reached
Bhatvari wvia routes through mountaintops. It was reported by many
villagers of Pinder valley, Bageshwar, that when road transportation
disrupted during winters or 1in case of any emergency local people
preferred to reach Bharadi wvia 'Dhakudi top.' This route is still in
good conditions as local community frequently uses it. Vulnerabilities
of local communities against extreme conditions have enhanced with the
complete dependency on road
transportation.

Photo 10- Group Discussion at Kujjan

Knowledge about geohazards
and safe spots: it was reported
by many participants in different
villages that during peak hours
of extreme events, in June 2013,
entire community shifted to safer
spots. One participant in
Pyankti, Pithoragarh shared, “we
knew that this place was not safe
and therefore villagers moved to
that mountain (showing towards a
separate mountain peak which was
less high than the altitude of
pyankti village) and camped there. We knew for long that this place
was safer and we stayed there for many days.” Similar experiences were
shared by a participant in Mukhwa, Uttarkashi, “when it seemed that
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now things are turning very serious after 72 three days of continuous
rain, entire village took shelter at a house which was assumed to be
situated at safe place.” It was found that local community members
knew minutest details regarding hazards and danger =zones. They were
also aware of the seasonality of these risks. These local details were
very specific in nature and could be effectively used in developing
local hazard mitigation strategies.

Prediction of wunusual events by reading the signs of animals: few
participants shared that their
ancestor could assess the
possibilities of unusual
physical events after reading
the sings of animals, birds and
even insects. One elderly
person in Sama, Bageshwar
shared, “when Snake come above
the ground from their holes
then it should be understood
that something 1is wrong. Cows
start crying without reason,
before such events. Similarly,
many birds start making unusual
noise or sounds. Earlier people
tried to interpret the meanings
of such sounds and voices and predicted the occurrence. And it 1is
logical to think that snake can hear the waves and can calculate that
any earthquake 1is coming.” However, majority of the participants in
this research were either not aware of such practices or denied their
existence. For example, one participant of group discussion in Senar,
Pithoragarh said, “No there are no such signs of these events.
Sometimes clouds accumulate due to formation of monsoon. And when the
height of such cloud formation 1is about 2 km then there 1is very high
rainfall.”

Knowledge of 1local climate and related dynamics: One elderly
person in Dhapa, Pithoragarh, pointed his fingers towards sky and
said, “you know when we see dense cloud on the top of that peek
(indicating towards a peak near Panchachuli range), especially before
noon, clearly there would be rain within two or three hours.” One
member of Bhotia community in Bagori, Uttarkashi, shared, “when we
enter jungle with our goats and sheep we are totally disconnected from
community. Our decisions 1in the jungle are generally based on our
experiences and extensive
knowledge of  forest. we see
certain species of herbs and can calculate that there must be a water
source at nearby places. We 1listen to various sounds coming from
jungle and make assumptions regarding various things. We know which
place is dangerous and what precautions are needed at what location.”
One participant of group discussion shared in Kujjan, Uttarkashi, “we

Photo 11- Group discussion at Bagori
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migrate to our chhanies (temporary cattle sheds at higher altitude)
during rainy seasons and we know at what time we need to move.”

Similarly, one participant in Senar, Pithoragarh, said, “Wwe
exactly know that how much time of continuous rain would turn this
spring into a danger zone.” Participants in Mukhwa and Markonda in
Uttarkashi shared that they
listen to the sound of river
flow and other water bodies and

calculate the risk. At many
places in it was shared by local
communities that they can

calculate the exact time of rain
based on position of cloud and
time. When research team was in
Pinder Valley, Bageshwar, it was
told by local community that if
Sunderdunga (peak) were covered
by cloud then it would rain
within twenty-four hours.
Exactly same event took place :
and it rained within prescribed time. Local communities have numerous
information regarding local climate and related dynamics. In case of
any prominent risk and history of extreme events, such information can
be transferred from one generation to other through local stories and
folklore. Such information can Dbe wuseful 1in developing a local
strategy for hazard mitigation.

B. Forest Conservation

Forest play important role in life of mountain community. It directly
provides fodder, fuel, medicines and many other produces and eatables.
However, responses from various villages show that local community
deeply understands the indirect Dbenefits and services provided by
forest ecosystem. Ensuring appropriate climate and rainfall, land
stability, protection against various hazards, and biodiversity are
the main services it provides to local communities. There are
evidences that forest was consciously protected in past through
various community level regulations. Many forests were named after
gods and goddesses 1in order tO photo 12- Forest view in Bhelatipri

ensure protection. Few

participants shared that there are restrictions on cutting the trees
in certain areas of forest. One participant of the Khet, Pithoragarh,
said, “although, forest in our village 1is not named after any god or
goddess, however, there 1is a rule to protect the trees 1in the 100
meter periphery of temple as it is presumed that they belong to local
god.” Many participants in all three districts shared that community
members avoid cutting green tree; instead, they prefer to use damaged
tree or stems lying in the jungle.
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Conservation of Forest as a protection cover: communities in Himalayan
region have experienced numerous upheavals in past and developed
various safety mechanisms against them. Protection of residential
areas against mass movements and run-offs 1is the biggest challenge
before them. They consciously protect their forest near their houses
as a protection cover. Community members in Mukhwa, Uttarkashi, have
consciously protected a specific patch of forest for generations. Many
villagers in Mukhwa shared that this jungle have saved them from many
avalanche and cloudburst in past. One community member in Mukhwa
shared, “we preserve this forest for centuries as it has saved us from
cloud bust, excessive rainfall, avalanche and rock falls. No one 1in
our village cut a single tree from this forest.” Similarly, a villager
in Wachham, Bageshwar, said about the forest existed above the
residential area of the wvillage, “we protect this as you know
avalanche and rock falls are common occurrence 1in our village,
however, this forest neutralizes the force.”

C. Ethno Medicine:

Extensive knowledge of
medicinal plants: Himalaya 1is
rich in biodiversity and many
valuable species of medicinal
herbs are found exclusively in
this area. Local community has
extensive knowledge of
different uses of floral
biodiversity of the region.
Although, this specialized
knowledge is fading away very

rapidly, however, elderly
people in villages still have
valuable information Photo 13-Medicinal plants in alpine meadow

regarding medicinal and other uses of different species of flora. One
member of group discussion in Madkot, Pithoragarh, said, “Although we
don't know much but, our elders have extensive knowledge. However,
number of such elderly persons 1s decreasing with time.” It seems that
new generation is less dependent on traditional medicinal practices of
local communities. One participant of discussion in Khati, Bageshwar
said, “we have everything in our forests including 'hathijadi', atis,
katisgopal, thal, etc., however now people don't go there to bring
these medicines.”

Many participants informed about traditional treatment of wvarious
health problems and diseases. A participant of discussion in Madkot,
Pithoragarh, shared, “for obstruction in urination, or 1in stone, we
use the leaves and roots of a plant. Its leaves are flat 1like arbi
(colocasia). It 1is found on stones and we collect it from Jungle.”
However, most commonly used and frequently mentioned medicine was Atis
(Aconitum Heterophyllum). Use of Atis as local medicine in fever and
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other problems was mentioned in most of the villages covered in this
research. One elderly person, in Harshil, Uttarkashi, described the
use of Atis and other medicines in following words, “in case of fever
we use 'atis' either with water of with milk. Fore people suffering
from diabetes, a small piece of 'kodayi' can be taken with water. If
children or someone is feeling stomachache we give him of her powdered
zeera (cumin).”

Local community was also aware of use of local medicines, in case of
health problems in cattle and other animals. One participant of group
discussion in Bhankoli, Uttarkashi, said, “Cows suffer rarely with any
health problem. However, buffaloes suffer during deliveries and then
we give her 'chemidolu.' We apply medicinal herbs in case of injuries.
Generally, we give them to drink 'ghee' (clarified butter) or 'muthha'
(yvoghurt 1liquid) to drink in most of the cases, which relieve them
from such problems. If there is any infection of microbes or worms, we
give them 'jaglani.' Similarly, one person shared about the use of
walnuts' leaves in Khurpa disease (foot and mouth disease), “earlier
khurpa disease was very common in cattle and we used to apply a paste
made of akhrot (walnuts) leaves. We apply salt on swellings on joints
for 3-4 days.” Responses across all the three districts contain many
references of similar kinds. Even few community members in Pinder
valley showed some medicinal herbs to research team.

22| Page



4. Conclusion:

A comprehensive look into historical overview, existing practices,
cultural traits and social institutions point towards a story of
survival and sustainability in different aspects of traditional life
style of local communities in Himayalan region. Local communities have
developed deeper insights of transforming challenges into
opportunities while facing numerous challenges, which threatened their
survival and sustainability in one of the most fragile and unstable
regions of the world. These insights have been reflected in wisdom of
selecting safe places for residences, architecture to survive hazards,
wise use of sloppy landscape for agriculture and other economic
activities and in preserving ecosystems for survival and
sustainability. There has been a both way give and take relation
between nature and local communities. This is the real secrete behind
this glorious story of human survival. However, with the advent of
market based modernity and cultural influence this balance has been
broken. Unsustainable technologies, market forces, and modernity have
overwhelmed the traditional practices and local ethos. The very
concept of development, based on individual growth, has eroded the
traditional nature based cultural pattern and practices with modern
technology based unsustainable technologies leaving a question mark of
survival and sustainability of human 1life in Himalayan region.
Increasing 1incidences of disasters, mounting losses, impacts of
climate change and deepening of hardships of local communities are
necessitating a need of rethinking the development model in Himalayan
context.
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6. Appendix -

Tool

Lkewp ppkzZz funszZf kdk

®kks/ k dk ®khzxzkZd%

*mRrjk[k.M ds rhu vkink izHkkfor ftyksa esa vkIDRRKsfke Wigdvagiitk %
‘Aadeptation’2 | s| Ecf U/ kr i1 kj Eifjd Kku , oa

vklknk U;wuhdj.k ,0a izcU/ku dsUnz]
mRr j kK[ k. M ®k k!l u]
nsgjknwu

MsoyiesUV bulkbV Qk Wjpisah LVsuscy , D ku
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nsgjknwu] mRrjk[k.M

®kks/ k esa Hkkxhnkj h ds
Il gefr ysus |Is iwoZ ®kks/ kdr kz f

®k k s /*kmRigkk.M @& hu kkidld ibkkfor ftyksa esa vkiDRR¥sfee U;wuhdj.k *
vuqdwyaeaptation’2 | s| Ecf U/ kr i kj Ei fjd Kku , oa

v/ ;:;u dk mn-~ns ;

e gevkisMe,e-ll mRr j k[ Kd.sM | @k KiIswx] | s gMskornyw e s |
}kk vkink ds i1 zHkko ,o0a [krjs dgkksx de d
,0a Hkkxhnkjh dk vkxzg djrs gS

e bl Hk k x hnkj h dskik bkFkkuhZ beqnk; dsdnL;ksa ds Tkkkf IK{kkRdk
vk;kstu fd;k tk;sxk ftlesa vkink ds izHkko ,0a [krjs dks de djus dh ijEijkxr fof/k;k:
|IEcfU/kr pajki& tkudkjh izkir dh tk;sxhA

v/;;u esa vkidh Hkwfedk

e mDr v/;;uds IlUnHkZ esalgekjis ly ®k ks/ kdr kZ vyx&vyxX
|l nL; ksa | s ®kks/ k esa Hkkx ysus dk v
gksrs gS rks vkils fuosnu gS fd viuk 30 Is 40 feuV dk ledik{KkRdkjtosAfy;s nsus

o vkids IkFk Ik{kkRdkj dh frfFk ,oa le; dh Iwpuk vkidks igys ns nh tk;sxhA bl Ik{kkF
Hkkxhnkj h LoSf { kuaknsgk3n.kxr¥o ¥idh dPNkhij fuHkZ] djsxkAd
vykok vxj vki pkgs rks Ik{kkRdkj fdlh Hkh oDr leklr djus dk vkxzg dj ldrs gSA

Xkksiuh;rk

e ®kks/ k dh vko ;drkvksa ,o0a f@®kkskk. k
mijkUr vke#&NQkbk + V  d | vkidk uKe ;k vidds; IEctd/kr vkSjodlsbZ tkudkjh fc
vkidh I gefr | s dgha Hkh izdkf kr ugh
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®kks/ k esa vkidh Hkkxhnkjh |Is LKEcf U/ Kkr

e ;g | EHkoOo g8 fd ppkZ ds nkSjku ®kks
Hkkoukvksa dk IEcU/k gks vr% gesa mEehn gS fd vki ekufld :i Is Ik{kkRdkj ds fy;s

;g izekf.kr fd;k tkrk gS fd Igefr iznku djuslokyysaHklkhnly ®k k s/ k dh i z d
|l s | EcfU/ kr vU; vko ;d ckrsa i<+ ds | qu
Lkgefr i1 zklr djus okys ®kks/ kdrkZ ds gL

®k k B £*kmRigkpeM @& rhu vkink izHKkkfor ftyksa esa vkiDRRisihee U;wuhdj.k !
vugdwyagagtation’2 | s| Ecf U/ kr i kj Ei fjd Kku , oa

LkewgpakZ uns Zf  kdk

®k ks/ kdrkZ dk uke%
lk{kkRdkj@ppkZ_dh frfFk%
lk{kkRdkj@ppkZ dk LFkku%
lk{kkRdkj@ppkZ dk le;

®k ks/ kdr kAods | fegmjk.; k , ,0@a Hfk&

Lkewg dk folfldIksV llladsr | dks Mi
Xkako dk uke% Cykwd ,oa ftyk%

lkekftd lewg% fyax lewg%

vk;q lewg% Hkkxhnkjksa dh la[;k%
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1 ijEijkxr :1k Is igkM+ksa esa xkao@ cLrh\@Gikskitd gisal gk ik sikisa ds mij] igkM+h <k
ij] ,0a pksVh ds vklikl %2

2 cLrh clkus ;k ?kj CkukuwkgaulfBkkadk] fd;k tkrk \Fkkk blesa cqtgxksZa@tkudkjksa
lykg yh tkrnhFKn gkW rks¥dlde y k s x f d | v k/ k kYDki j L F
vkidks bl\Dkygfoffkkkt HkhixpfygSo k|1 g S

3 D;kgkM+Ksacgsgaftyk Hkou cuk;g¥krsfFhks@ g k W vyk&syx eakgidsl h HKk
fy, D;k&D&kkizZ(ksx fd;s t8%sizkHafby] igyh eafty] nwljh eafty] rhijh eafig] pkSFkh ea

D;k Hkou dks HkwdEi ds izHkko Is cpkus ds fy, uhivagk® xkgkfeidagnk tkrk Fkk

D;k Hkou fuekZ.k ds igys uhoa dks\ [KoydkMExksek, dakdrii fnu rd

@ ¢ b

lkgjkus@ijEtkikisa esa fkM+dh njoktsa NksVs ks dksdRshZ [kkl ot; Fkk

~

vkids vuglkgjkus@ijEijkxr ?kj Tkkigkdagf{Fks :k vkt ds IhesUKsaus 2K

vkids vuglkgjkus@ijEijkxr ?kj T;knk vkjkenk;d gksrs Fks ;k YHDks#hesUV ds cus ?|
gekjs ijEijxr Hkouksa us iwoZ esa vk;s dbZ HkwdEi dskxtikigiddis syl ,gSA bu
D; k dgN fo Rsz+ fd; k tkrk Fkk gkW rks

P Q

10 D;k vkidks yxrk gS fd vktdy HkwL[kyu dh ?kVuk,gKizkriksdBdiss yxh gS

11HKkwL[ kyu T; knkr j d B:k ikuh «kSj tHlswL [leylk &3 le/pdksbZs|Ex
9S

12D; Kk HKkwL[ kyu | s cpus ; k ktskigNjfd;kkkkik &k& i k
gkW rksfkkvkids {ks= esaduéipZikrh ks bldk D;k egRo Fkk

13 igkM-ds&nkrj yksxksa ds [ksr ,djbkgBlk D;Rsa gS

14 vkt iyk;u ds dkj.k igkM+ksa dsa dkQh YkekSjahuglksmfprgfix& jlkko Hkh ugh gks ikrl
gS] D;k bldk c< jgh HkwL[kyu dh ?kVukvisals/Maks|BdU/k gS

15Dk ;g IpgS fd ijEijkxr :1k Is nwj&njkt ds [ksrksa esa esMa-gkWyHksuRiikBakrh Fkh
16 D;k vkids {ks= esa ijEijkxr :Ik Is pky@ [kkw Girkgk\dhrig-klidg®;k egRo gS

17 D;k ?Kj Is nwj [ksrksa esa <ky vDIj ckgh8hfmjQkiyk sifss Fxk@a
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18 D;k vkidks yxrk gS fd vkidgEgka R/ dh iztkfr;ka Fkh oks vkt dh ubZ iztkfr;ksa Is T;
VPNh ,0a Qk;nsaalgkWkiks fdl\:Ik esa

19D; k v ki dk s ko&ztkfrikkW]ccl®yjh iztiifr;kda itk rifyukhesa ;gkakds thou c
mi;qDA gfa gkW rks fdl kjg Is

20 xk; HkSI o vU; tkuojksa ds fy;s LFkku dK\fuekZ.k dSls djrs Fks
21 tkuojksa esa QSyus okyh fcekfjksa dks dSls jksdrs Fks

22D; k vkl e ku dsaxjkadrdks ng[kijkHkhddksbzZf ekSle kEkfD/kr iwkkit
tkrsPkgkW rks os D;k Fks

23 D;k tkuojksa] dhMs] edksMks] ePNfy;ksa vkSj iffanksa dks ns[k dj gekjs iwoZt eks
dksbZ iwokZudegkiWxikis dksD;k Fks

24D;kk s r h k@i qdVkbd dgs by snifpriwk&kddsiksbZ LFkkuh; ijEijk FKh@gS ;fn (
rks D;foLrkj Is cik,a

25 [ksrh ds fy;s cht dk laj{k.k dStdediasfdfikskrkka fjkk tkrk\Fkk
26 1g[ks ,ao cQZ Is Qly dh j{kk ©SlIs djrs Fks

27H k k j Hg[ks dk fwpkZugeky dSla yxkrs Fks

28 dVh Qly dks dSils Iqgjf{kk j[krs Fks

29 dhVksa ,0a tkuojksa Is Qly dh j@k8Sls djrs Fks

30 D;k vkidesE esa txayksa dks nsoh&nsorkvksa ds uke fn;s tkus®@;fwiigk\d; tkus dh
rks ,sls txay dgkazgSc% igkM+h ds mij] unh ds fdukjs ;k VU;¥2 bldk D;k egRo gS

3iDjnsoh&nsor kvksa dk &fueFke@@aVvbkeDjlo uksa d

32 D;k taxy esa ydM+h@ pkjk dkVus ds ijeijxr fu;i ;gktirck§OgEvkS) mudk D;k egRc
g9S

33 D:k vkidks ekywelgSLiskkuksa ij dg,a ;k ukSys cukdj Hkwty tkfmigks¥ félk tkrk F
tehu ds vUnj dgkW ikuh feysxk bldk irk dSls yx:k tkrk Fkk
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34 xkWo ds yksxksa esa ePNjksa o ikuh Is gksus okyh chekfj;ksa dks dSls jksdrs gS
35 chekfj;ksa ds mipkj ds fy, D;k LFkkuh; tMh&cwiV;ksgldh nkssbikSghsrk Fkk

36 vkidgks= esa vkink HkqlkSjaua Isd gpiulss tlls. Ky, dk\sbZ f o

37 vkids {ks= esa vkink ds nk&jku H k Hdehydration)disschko dsKy, dkspAk | ]
ijEijkxr rjihdiEkk@gS

38 fdlh vkink dh fLFkfr eksVdSis IHkh yksxksa dks vkSj vkl&ikl ds xkWioksa dks Ipsr f
i zdkj | s | ans kksa dkdk;s,rhts vktHkhiblrseky f;s n
tkrs gS vkSj D;k vkt Hkh dkjxj gSaA

39vkink dh fLFkfr | s yksx , oa Dkekik k ; d
izHkkforksa dh enn ds fy;s dgN lkekftd fu;e gS ;k Fks

lekflr
gekjh rjQ Is ;kikRdkj leklr gksrk gS vxj vki blesa dgN tksMuk pkgrs gS rks viuh ckr t:] j[ke
vkius viuk bruk dherh le; fudkyk vkSj vius vugHkkoksa dks gekjs IkFk Ik>k fd;kA blds fy:
fny |I's ®kqfdz; k vnk djrs gS

vkidk cgqgr cgqr /kU;okan
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