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About the Conference

AIM

A crucial challenge for humanity is to reduce the adverse effect of climate
change. The consequences of climate change have several multifaceted effects
which might lead to the collapse of the ecosystem and loss of biodiversity
Uttarakhand is mostly known for its rich and varied biodiversity. The Himalayan
region is well known for its medicinally and commercially important herbs,
some of which are now endangered due to climate change. This seminar will
give some new ideas for minimizing the adverse effect of climate change.

Themes
e Environmental Pollution and climate change
* New approach for pollution control
e Impact of climate change on bio-resources
* Natural products and green chemistry
e Impact of Climate Change on natural products
* Green technique for extraction of natural products
e Green chemistry
e How to minimize the impact of climate change
e Space weather and climate change
* Recent changes in climate and its impact on Uttarakhand

* Role of natural resources in development of remote hill areas and
economic potential.

* Environmental friendly pesticides.
* Natural products for sustainable empowerment of society

e Social and economic impacts of climate change
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UTTARAKHAND STATE COUNCIL FOR
SCIENCE & TECHNOLOGY (UCOST)
Department of Information, Sci and Technology,
Govi. of Uttarakhand

Vigyan Dham, Jhajra, Dehradun - 248007,
Uttarakhand, India

Dr D.P. Uniyal

Joint Director

The Indian Himalayan Region is one of the most diverse places in the world due to its sociocultural
mix and natural characteristics. It represents the significamt biodiversity hotspots and provides a number of
ecosystem services to people living within or outside the region. Unfortunately, it is under a great deal of
pressure from regional and global changes that are a result of both natural and anthropogenic forces.
Mountains are among the most fragile ecosystems, with the weakest resilicnce to climate change. If they
continee to degrade, they will fail to provide the essential services which will severely cost not only the
local communities but the entire society living down-streams. Compared to their counterparts in the
lowlands, mountain communities' livelihoods are more wvulnerable to changes in the economy and
environment. For the mounain ecology and mountain people, the stresses of globalization, urbanization,
institutional evolution, and climate change are intensifying. These pressures have detrimental effects on
the people residing in the downstream area, including natural disasters, migration, land abandonment,
environmental degradation, a food crisis, and water scarcity. The attempts to create and put into practice
efficient policies and management methods for mitigation and adaptation depend on our ability to
comprehend and predict the effects of climate change on the Himalayan ecosystem and the services they
provide to humans. Foreseeing potential effects of climate change on the structure and functions of the
distinctive mountain ecosystem and evaluating their socio-ecological sustainability requires long-term
monitoring and medelling of climate change dynamics.

Climate change impacts such as ir ing perature, melting glaciers and extreme weather
events are severely deteriorating the fragile ecosystem and natural resources of the Himalayas, thus
inducing the loss of bioresources at an alarming rate, affecting the acsthetic and cultural aspects of Indian
Himalayan Region. Plams from mid- and low-elevation regions reportedly started to colonize high-
elevation mountain locations. Publications over the past year have emphasized the same patiern in some
animal species, including birds. Other environmental variables, such as increasing precipitation, may allow
some species to survive at lower elevations in arid arcas. For a wide range of species in the Himalayas,
there is growing evidence of altering tree line ecotones, which could have an impact on the community
composition at the landscape scale. Additionally, fire frequency, severity, and area are all increasing as a
result of climate change effects on fuelwood meisture, vegetation composition, weather panterns that favour
fires, and the length of the fire season. The influence of climate and cryosphere change in the highlands on
the river and water systems downstream leads to water scarcity and insecurity. Climate change is having a
negative impact on food, fiber, and other ecosystem products, which is bad for the community's way of life
and economic prosperity in mountainous areas.

The knowledge, experience, and capacity of the local mountain communitics to manage their
fragile ecosystemn have been largely ignored for years, which may present a significant opporunity for
addressing the growing environmental issues. The current global challenges have had a significant negative
impact on mountain regions and the people who live there. It's critical to comprehend how resilience,
adaptation, and sustainable development work together in mountain regions o fight climate change.
Mountains can be used to explore nature-based solutions (such as afforestation, agroforestry, and climate
wise agriculture) that will lessen the effects of climate change while also enhancing sociccconomic well-
being, sustainable environmental management, and livelihoods. Planning and implementation of adaptation
strategics in mountains must be grounded in context-specific socio-ecological and climatic realities due to
the mountains' complex and dynamic biophysical characteristics as well as high socio-cultural variety.
Many mountain regions need solutions that address the socioeconomic causes of vulnerability 1o harm if

they are to foster resilience, Limiati to ad ion can be removed by addressing the underlying cause

of vulnerability, expanding the range of potential solutions, Coordination and monitoring networks have
an increasing potential to address data inadequacies, close knowledge gaps, and streamline implementation
processes, Mountain ecosystem development and preservation needs 1o be addressed, as it benefits not only
the locals but the larger regional, national, and imernational communities as well.

I would like 1o compliment the organizer of the event for publishing souvenir of the conference.

e

(Dr D.P. Uniyal)
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Uttarakhand Science Educatio

[t gives me an immense pleasure to Congratulate Govemment P.G. College,
Drerarahatl {Almora) Unttarakhand for organizing a MNational Conference on Climate
Change: its impact on Bioresources of the Himalayan Region (CCIBHR-2022) in
Collaboration with Uttarakhand Science Education & Rescarch Centre (USERC)
held on 05-06 June 2022,

he Existence of the Himalaya, which sustains the Asian Continent, is being
threatened by the degradation of environment and ecosystem of the Planet carth.
The urgency to save Himalaya is the responsibility of all of us. It is also imperative
to study the changes in the Himalayvan ecosystem and its bioresources. The climate
change i= instigating the destahilization of environmental, social and economic
fabrics of society in these states inc.uding Uttarakhand,

1"m sure that thizs conference would be beacon of inspiration for the participating
Research Scholar, Scientists and Academician and hopeful that this Conference
will be useful and of immense help to all the Stakeholders.

Prof. {Dr.) Anita Rawat

Director, USERC

n & Research Centre (USERC)

21/4, E.C. Road, Dehradun - 248 001, Uttarakhand, INDIA.
Ph.: 81-135-2710302, Web: www.userc.in, E-mail; u.serc@reditfmaill. com
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MESSAGE

I am extremely delighted to learn that, Department of Chemistry, SSMMUSSS
Government Post Graduate College, Dwarahat, Almora (Uttarakhand) is
organizing ‘a National Conference on “Climate Change: Its Impact on Bio-
resources of Himalayan Region” on 05 & 06 June 2022,

I Hope that this Conference would provide valuable, useful and innovative ideas
to the participants and help them in acquiring knowledge about the Climate
change and its impact on Bio-resources. It would be a good opportunity for the
participants to have a common platform for discussion on burning issues of
climate change and will get some workable solutions to the emergent
environmental problems before they reach irreversible levels.

[ extend my warm greetings to the organizers and all the participants of the
Conference and wish all success to the organization of the Conference.

)

(Prof. Sandeep K.umar Sharma)
Director
Higher Education, Uttarakhand
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MESSAGE

I am extremely delighted to learn that, Department of Chemistry, SSMMUSSS Govemment Post
Graduate College Dwarahat, Soban Singh Jeena University, Almora is organizing a National
conference on Climate Change: Its Impact on Bio-resources of Himalayan Region during 05-06 June
2022.

I hope that this conference would provide valuable, useful and innovative ideas to the participants and
help them in acquiring knowledge about the Climate Change and its impact on Bio-resources. It will
be a good opportunity for the participants to deliberate on the bumning issues of Climate Change and
finding workable solutions to the emergent environmental problems before they reach irreversible

levels,

| extend my warm greetings to the organizers and all the participants of the conference and wish all

o 2
Cdg, 23 os|20%
Prof.N.5.Bhandari

Vice-Chancellor

Soban Singh Jeena University

Almora

success to the organization of the conference.
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Kumaun University
Nainital, Uttarakhand, India.

Massage from Chief Guest

I am delighted to write this message for National Conference on Climate
Change: Its Impact on Bioresources of the Himalayan Region (CCIBHR-2022),
which going is to be organized by the Department of Chemistry, Government
Post Graduate College, Dwarahat (Almora) Uttarakhand, in the beautiful hill
station and the town of temples, Dwarahat, India on 5-6 June 2022. It is my
great pleasure and honor to serve as the Chief Guest for the CCIBHR-2022.
Especially when the organizingDepartment, The Department of Chemistry, is
completing 40 glorious years of its existence.

In addition, | would like to take this opportunity to thank all the organizing
committee members who have been working very hard to finish reviews and
the organization of the programin a timely manner. | would like to express my
sincere appreciation to members and volunteers of various committees and
reviewers of CCIBHR-2022. Our sincere gratitude goes to all the authors and
invited speakers, for their participation and for providing the intellectual sharing
of experiences. | would like to thank Prof. A. S. Rawat, Prof.A. K. Joshi, Prof.
Anil Joshi, Prof. Om Praksh, and Dr. Darshan Singh, whose leadership helped
rganization of the conference. | hope that all participants enjoy the program as
well as the beauty of Dwarahat.

Prof. C. S. Mathela

(Emeritus Scientist & Emeritus Professor)

Former Convenor& Head

Department of Chemistry

Kumaun University, Nainital, Uttarakhand, India.
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Government Post Graduate College
Dwarahat, Almora, Uttarakhand-263653

Massage from Patron B n
P -

I am delighted to write this message for National Conference on Climate
Change: Its Impact on Bioresources of the Himalayan Region (CCIBHR-2022),
which going is to be organized by the Department of Chemistry, Government
Post Graduate College, Dwarahat (Almora) Uttarakhand, in the beautiful hill
station and the town of temples, Dwarahat, India on 5-6 June 2022.

The Department of Chemistry takes great pleasure in organizing the CCIBHR-2022
National Conference on Climate Change: Its Impact on Bioresources of Himalayan Region
at SSMMUSSS Government Post Graduate College, Dwarahat (Almora) Uttarakhand.
The conference is organized in association with USERC and UCOST, Dehardun. We are
extremely happy to host distinguished personalities from academics and industry as
keynote speakers. These include Prof. C. S. Mathela, Prof. A. S. Rawat, Prof. Om Prakash,
Dr. B. S. Kotliya, and Dr. R. C. Padaliya. These talks along with the presentations of
selected papers are expected to be a feast for the academics and research community.

In addition, we would like to take this opportunity to thank all the technical
committee members who have been working very hard to finish reviews in a timely
manner. | would like to express my sincere appreciation to members and volunteers
of various committees and reviewers of CCIBHR-2022. Our sincere gratitude goes to
all the authors and invited speakers, for their participation and for providing the
intellectual sharing of experiences. | would like to thank Prof. A. S. Rawat, Prof. C.
S. Mathela, Prof. Anil Joshi, Prof. Om Praksh, and Dr.Bharatji Upadhyay, whose
leadership helped with the overall organization of the conference. | hope that all
participants enjoy the technical program as well as the beautiful town of hills, Dwarahat.

On behalf of the organizing committee, | welcome you all to CCIBHR-2022 and
hope that the conference in particular leaves positive memories for you to cherish.

Prof. A. K. Joshi (Principal)

Government Post Graduate College
Dwarahat (Almora) Uttarakhand
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Massage from Organizing Secretory

I am delighted to write this message for National Conference on Climate
Change: Its Impact on Bioresources of the Himalayan Region (CCIBHR-2022),
which going is to be organized by the Department of Chemistry, Government
Post Graduate College, Dwarahat (Almora) Uttarakhand, in the beautiful hill
station and the town of temples, Dwarahat, India on 5-6 June 2022.

The Department of Chemistry takes great pleasure in organizing the CCIBHR-
2022 National Conference on Climate Change: Its Impact on Bioresources of
Himalayan Region at SSMMUSSS Government Post Graduate College, Dwarahat
(Almora) Uttarakhand. The conference is organized in association with USERC
and UCOST, Dehardun. We are extremely happy to host distinguished personalities
from academics and industry as keynote speakers. These include Prof. C. S.
Mathela, Prof. A. S. Rawat, Prof. Om Prakash, Dr. B. S. Kotliya, and Dr. R. C.
Padaliya. These talks along with the presentations of selected papers are expected
to be a feast for the academics and research community.

We received 250 submissions from around the world, which helped us to
develop a very strong and interesting program for this conference. The TC members
completed all the reviews in a very timely manner. Based on the review outcomes
we chose 150 papers for the conference and developed a very high-quality program
for two days.

In addition, we would like to take this opportunity to thank all the technical
committee members who have been working very hard to finish reviews in a
timely manner. | would like to express my sincere appreciation to members and
volunteers of various committees and reviewers of CCIBHR-2022. Our sincere
gratitude goes to all the authors and invited speakers, for their participation
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and for providing the intellectual sharing of experiences. | would like to thank
Prof. A. S. Rawat, Prof. C. S. Mathela, Prof. A.K. Joshi, Prof. Anil Joshi, Prof.
Om Praksh, and Dr.Bharatji Upadhyay, whose leadership helped with the overall
organization of the conference. | hope that all participants enjoy the technical
program as well as the beautiful town of hills, Dwarahat. On behalf of the
organizing committee, | welcome you all to CCIBHR-2022 and hope that the
conference in particular leaves positive memories for you to cherish.

V-

Dr. Darshan Singh Kamboj

Organizing Secretary (CCIBHR-2022)
Assistant Professor & Head
Department of Chemistry
Government Post Graduate College
Dwarahat (Almora) Uttarakhand
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SSMMUSSS Government Post Graduate College
Dwarahat, Almora, Uttarakhand-263653

Massage from Chief Proctor

I am delighted to write this message for National Conference on Climate
Change: Its Impact on Bioresources of the Himalayan Region (CCIBHR-2022),
which going is to be organized by the Department of Chemistry, Government
Post Graduate College, Dwarahat (Almora) Uttarakhand, in the beautiful hill
station and the town of temples, Dwarahat, India on 5-6 June 2022. It is my
great pleasure and honor to serve as the Chief advisor for the CCIBHR-2022.
Especially when the organizing Department, the Department of Chemistry, is
completing 40 glorious years of its existence.

As Chief Advisor and on behalf of the Organizing Committee, | take great
pleasure and pride in hosting the National Conference on Climate Change (CCIBRHR-
2022) by The Department of Chemistry. The conference isscheduled from June 5-
6, 2022, and is organized in association with USERC and Ucost, Dehradun, India.

Millions said ‘the apple fell’ but Isaac Newton was the only one to ask ‘why’.
This is the true spirit ofcuriosity and inquisitiveness that CCIBHR-2022 aspire for.
The conference is envisaged to be a congregationof academicians, researchers,
practitioners, engineers, educators, administrators, and students. Thedeliberations,
discussions, and sharing of thoughts and ideas shall enable the participants to
take up newchallenges and initiatives in their chosen area of research.

v 1)
CORJou < —

Dr. Bharat Ji Upadhyay
Chief Proctor
Government Post Graduate College

Dwarahat (Almora) Uttarakhand



C.S.Mathela, Hony. Emeritus Professor, a noted Natural Product Chemist,
has been Head Chemistry Department, Dean Science Faculty, Co-ordinator FIST
(DST), Director R & D and Emeritus Scientits (CSIR) in Kumaun University,
Nainital where he served for over four decades. He has been Fulbright Fellow
in University of California, Devis (1986-87; with Prof. Albert. T. Bottini), Visiting
Faculty in California State Politechnic University Pomona in 1985, 1991 & 1997
and Visiting Professor in Kathmandu University in 2000. In early carrier, he
availed UGC National Associateship (CDRI Lucknow) and CSIR Visiting
Associateship (NCL Pune). He dekivered Plenary/ Invited lectures in Conferences/
Workshop in Singapore. Washington DC. Cal Poly, Pomona Zug (Switzerland),
London and Nanjing (China). He supervised 50 research scholars for Ph.D. drgree
and published 185 research paper ( 3510 citation index). He has been President
ISCA (Chemical Sciences; 200-6) and Editor JICS (Organic- Biochem; 2011-24).
He received various research/ academic/ social awards including Acharya
Narendra Dev Alankar for Meritorious service

Topic of Key Notes Address

HIMALAYAN FLORAL RESOURCE: EXPLOITING CHEMICAL
DIVERSITY AS CONTRIBUTOR IN HEALTHCARE SYSTEM IN
THE POST-COVID-19 ERA AND ROLE IN REGIONAL
SUSTAINABLE DEVELOPMENT AND PROVIDING SOLUTION
TO MIGRATION FROM HILLS

Professor C.S. Mathela




w EOUZ R,
Rl h_\,\" )

fg B : s
S el
I":} : \-';.-:.I \ ‘J ,-'rl

Plenary Lecture

Phytochemical Composition and Biological Potential of Some
Herbaceous Flora from Uttarakhand Himalaya

Prof. Ajay Singh Rawat

Abstract

Forests are a very striking feature of the land surface. They vary greatly in
composition and density and the scenic effect of forests changes with the seasons.
The forests of a country are a natural asset of immense value, which unlike
mineral sources can be kept permanently productive and useful under proper
management. Forests are the abode of wild life and add to the beauty of the
landscape. The ameliorative role of well managed forests is generally taken for
granted. The need for them is realized only when the destruction of forests
brings about shortage of essential forest products, by causing floods and damage
to the agricultural land, which adversely affects the economy of the people and
the change in climate. It has a still greater importance in this country because,
in addition to being a source of material progress, it has also been a source of
spiritual and moral advancement. In my lecture | will focus on the history of
forestry of the country and biodiversity of the Central Himalayan region
(Uttarakhand) which will be followed by a visual presentation on the flora and
fauna of Uttarakhand. Central Himalayan biodiversity is a subject which is receiving
global attention as it is the catchment area of the Indo-Gangetic plain, one of the
most fertile plains on the face of the earth where more than one third of the
Indian population resides, It attracts diversity of views and these views are as
important as the subject itself because here latitude, longitude and altitudinal
variation have moulded the characteristics as well as multiplicity of habitats,
different micro climates and varied environmental niches of plants, animals and
human beings.
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Plenary Lecture

Climate change in Indian Himalaya during last 5,000 years:
Impact on Civilization

Prof. B. S. Kotlia, UGC Research Scientist (retd.), Kumaun University, Nainital

For the last ca. 20,000 years, the extreme climate events are known from
everywhere to occur at millennial (e.g., Last Glacial Maxima, Older Dryas, Younger
Dryas,) and centennial (e.g., the 8.2 ka event, Medieval warming, 4.2 ka event,
Little Ice age) by using the lakes. However, today’s demand in the climate
science is to comprehend the multi-annual to decadal scale climatic changes
(e.g., droughts, floods, and climatic extremes with duration of 1-5 years) in the
past. Recently, this research has indeed taken a pace throughout the globe in
general and Indian Himalaya in particular. The sole objective of such a high-
resolution research has been to ascertain the cyclicity of extreme/abrupt events
in the past and their possible recurrence in the future through climate modeling.

Of late, it is proved that the Holocene climatic changes in the Himalaya are
inversely correlated with that of Peninsular India, mainly because of the two
active sources of precipitation in the former compared to dominance of one
monsoon in the latter. Within the Himalaya itself, there are two major precipitation
regimes from western to northwestern Himalaya. Because of the contribution of
both the Indian Summer Monsoon (ISM) and Indian Winter Monsoon (IWM),
exceptional conclusions have been drawn by our group for the Upper Holocene
of the Himalaya, e.g., a wetter/warmer Little Ice Age (LIA; 1,300-1,850 AD)
with very high precipitation in the western Himalaya in contrast to otherwise
in Peninsular India where ISM was declined during this time. It is established
that conditions were warmer and drier during the preceding Medieval Climate
Anomaly (MCA; 950-1,250 AD) and also in the post-LIA periods, as evidenced
by high resolution speleothem research. During the LIA, a weaker ISM brought
drought conditions to the core ISM area but triggered more monsoon ‘breaks’
that brought higher precipitation to the Himalaya. This also makes us believe
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that the so-called global events are never synchronous and their initiation and
termination must be different in the regimes of different precipitations.

For our research, we used &0 and a3C isotopes of speleothems (shivlings)
taken out from narrow caves and dated these with U/Th dating—the most
dependable continental dating method (current TIMS and ICP-MS give age errors
of about 50048 years, 10,000+45 years, and 50,000+180 years). Low &=C values indicate
abundant C3 type vegetation (under wetter/warmer climate), corresponding with
low a0 values (specifying higher rainfall) and vice versa. The stalagmite &*O
values, ranging between -5.3%0 to -10%o0, show a large variation, compared to the
areas dominated by a single monsoon, and this can be ascribed to the two sources
of moisture (e.g., ISM and IWM) in the Himalaya during the Upper Holocene. The
climatic reconstruction, within the age uncertainties, indicates strengthened precipitation
from 4.0 ka BP with a sharp drop (>-2%0) in &®0 values, peaking at ~3.7 ka BP.
A gradual decline in precipitation is observed from ~3.7- 3.0 ka BP with droughts,
centered at ~3.4, ~3.2- ~3.0 ka BP, ~2.5-2.4 ka BP and ~2.1-2.0 ka BP.

Within this time bracket, climatic amelioration took place between ~3.0-2.9
ka BP, showing fluctuating trend in &¥O values with comparatively more rainfall,
possibly generated by the IWM in the form of thunderstorms and hailstorms
from ~2.9-2.7 ka BP. Precipitation declined from ~2.7 to 2.4 ka BP with a decadal
scale major drought event, strongest in our data set, at ~ 2.5-2.4 ka BP, whereas,
an abrupt drop in stalagmite 4*O values from ~2.4-2.3 ka BP points to increased
precipitation intensity. Thereafter, the precipitation gradually decreased until ca.
2.1 ka BP with one of the driest events at ~2.1 ka BP. From 1,200 AD onwards,
the precipitation increased and reached to its highest at 1,750 AD. Furthermore,
from 1,620 to 1,950 AD, as much as 26 drought events, each lasting from 2-4
years have been recorded by us in the youngest stalagmite from Kumaun Himalaya.

We stipulate that the increasing aridity and droughts between <*3.7 and 3.0
ka BP contributed to the gradual decline in the Harappan civilization, its breakdown
in steps (in contrast to what was thought earlier) and complete collapse around
<*3.0 ka BP. During this period, the shift of Harappan settlements from large
urban cities to lesser villages as well as migration of population may have also
been a result of limited resources brought on by mounting aridity and scarcity
of water. We also suggest that the IWM played a critical role in the Holocene
climate of the Indian Himalaya and suppose that the IWM produced winter
crop failure may have been responsible for gradual demise of the Harappan
society. Recent models have suggested that IWM precipitation and surface air
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temperatures would increase in northwestern India towards the end of this
century. Therefore, a precise role of the IWM is to be understood using additional
stalagmite based multi-annual to decadal scale data particularly in regions where
instrumental records cover only the last 120 years.

Despite dedicated efforts, a comprehensive quantification of the ISM and
IWM for the Indian Himalaya has been elusive, especially on the time scales
relevant to the society. Absence of quantitative, multi-annual to decadal records
and complexity and multiplicity of factors influencing the monsoon have hindered
the efforts to understand their independent behavior. This is yet to be addressed
because any changes in the nature of the influencing factors or the magnitude
of their impact are critical for land-use planning etc. In order to better understand
the extreme climatic events in the Himalaya especially during the MCA and
LIA, we are on the way to develop very high-resolution records by using precise
archives and specific proxies. Undoubtedly, better dated speleothem records from
the Himalaya are needed to test the IWM hypothesis and also to understand the
interplay of the ISM and IWM circulations. | foresee tomorrow’s time as “palaeo-
weather changes” and not the “palaeo-climatic changes” in the climate history.
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Plenary Lecture

Phytochemical Composition and Biological Potential of some
Herbaceous Flora from Uttarakhand Himalaya

Om Prakash, Professor, Department of Chemistry, College of Basic Sciences & Humanities
G.B., Pant University and Agriculture and Technology, Pantnagr, 263 145, Us. Nagar,
Uttarakhand., India

Email: oporgchem@gmail.com, ph. 9411159551/8475005999

Abstract

Uttarakhand is a godsend big repository of medicinal and aromatic plants and
witnessed by its rich biodiversity. Family Lamiaceae with common examples
like Salvia, Mentha, Ajuga, Mosla, Ocimum etc, along with other many angiosperm
and gymnosperm families provide an ample opportunity to explore the flora of
this region for their nutraceutical, pharmaceuticals and bio pesticidal applications.
Synthetic pesticides are used to combat with agricultural pests viz; insects, weed,
nematodes, fungi etc. so that the crop yield can be increased in order to meet
out the demand of society for food security. Due to the excessive use of pesticides
the pests have developed resistance and at the same time the residual and
environmental effects of pesticides may be toxic or detrimental. There has been
a growing trend in recent decades for researchers and companies to “go green”
or be more environmentally benign. In spite of the advent of modern techniques
of drug/pesticide discovery, screening of traditional knowledge systems have
given clues/lead to the discovery of valuable bioactive molecules. Traditional
medicinal plants are easily available, easily consumable, low costing and
environmental friendly. In present scenario, practicing traditional knowledge
form an integral part of complementary or alternative source of bioactive
compounds. Developing natural product based pesticides can overcome the
resistance developed against pesticides because of synergetic effects of the major,
minor or even trace components in essential oils/extracts or formulations based
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on these. In present deliberation Phytochemical composition and biological potential
of some herbaceous flora from Uttarakhand Himalaya like Ajuga, Mentha,
Plectranthus, Mosla, Ocimum, Skimmia Artemisia etc with their biological potential
studied will be presented.
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Plenary Lecturer

Climate Change and its Impact on Bio-resources of the
Himalayan Region

R.C. Padalia and Amit Chauhan Principal Scientist, Phytochemistry Division CSIR-
CIMAP, Research Centre, Pantnagar-263149

Abstract

Nature empowered humans with many natural resources such as food, water,
medicine, space and natural environment to survive, thrive and sustain life on
the earth. India with its unique geography, history, culture, biodiversity and
varied agro-climatic conditions is considered one of the mega spot for its floristic
diversity. The Indian Himalayan region possesses various medicinal and aromatic
plants of industrial relevance. The origin of medicinal and aromatic plants (MAPS)
is as old as agriculture, as are their essences and extracts. Their use begins with
the wild harvesting of plants, then with the selection and cultivation of useful
plants, and finally with their expansion as a crops for cultivation. The international
market for herbal products derived from the medicinal and aromatic plants is
estimated to be of US$ 62 billion, and it is poised to grow to US$ 5 trillion by
the year 2050. Climatechange refers to change in weather patterns, which
isattributed directlyby deforestation, grazing, and illegal collection of bio resourcesor
indirectlyby urbanization, industrialization, emission of greenhouse gases etc.
thatalters the composition of the global atmosphere. Climate change is likely to
have a number of impacts on biodiversity from ecosystem to species level. Climate
change adversely affected the crop yield and agriculture productivity across the
globe. The effects of climate change are evident in ecosystems around the world,
including medicinal and aromatic plant populations. Agriculture in the Himalayan
region is mainly rain fed and therefore due to climate changes including changing
temperature, precipitation trends, and many other associated variables of climate
change have posed a huge impact on biotic and abiotic components of agriculture.
All these factors (abiotic and biotic) have profound influence on yield and quality
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of MAPs. Adoption of new crops, new agro technologies and varieties can moderate
this impacts on agriculture. Education, training and rural extension services can
facilitate these adaptation efforts.With the aim of mitigation and adoption,region
specific high yielding cultivars, new agro-technologies, for cultivation of MAPs
is prerequisite to enhance farmer’s income. CSIR-CIMAP, with sustainable approach
have developed various varieties and agro-technologies of MAPs that are suitable
not only for large scale cultivation in fertile land but also in weather extreme
conditions such as in barren lands, drought prone areas, salt enriched areas,
coastal areas, dessert areas, flood prone areas etc. The Uttrakhand state has very
vast geographical area with variable land use and cultivation practices. Some of
the land areas fall into non cultivable category where either soil quality or lack
of irrigation/ requirement of high water etc. does not support cultivation of
food grain crops etc. Therefore, cultivation of suitable medicinal and aromatic
plants makes an important contribution to the incomes and livelihood of relatively
poor rural populations in general. Moreover, CSIR-CIMAP through various society
oriented projects (Government of India) is popularizing superior varieties and
agro-technologies, and assessment of their suitability for specific climatic regions
without causing harm to the environment and creating opportunities for income
generation of marginal farmers living in rural areas. In addition CSIR-CIMAPIs
constantly engaged in providing state of the art training-cum-demonstration,
skill developments tobeneficiaries (farmers, agro-entrepreneurs) in agro practices,
processing of MAPsas per market demand. Apart from this CSIR-CIMAP also
plays a bridge between buyers and producers through interactive meet, Kisan
Mela, workshops etc.
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Plenary Lecturer

Plastic Waste: Its effect on the Himalayan Region, Problems
and Fruitful Solutions

Sandeep Pandey* and Nanda Gopal Sahoo

Professor Rajendra Singh Nanoscience and Nanotechnology Centre
Department of Chemistry, DSB Campus, Kumaun University, Nainital
Email: sandy.coedu@gmail.com

Abstract

Today, the untouched feet of the Himalayas are continuously touched by the
unwilling presence of plastic waste, which are continuously deteriorating the
ecosystem of the Himalayan region. The situation has been reached to its drastic
condition in recent years, which must be controlled in order to preserve the
immense prestige of the Himalayas. On the one way, continuously increasing
tourist activities enhancing the economical growth of the local community of the
Himalayas, on the other hand, plastic waste littering caused by some of the
tourist activities enhancing the plastic waste density around the Himalayan region.
Hence an urgent solution is needed in order to save the ecology and economy
the Himalayan region. Our group recently developed a very innovative process
for the Upcycling of plastic waste and reported first time the mass scale production
of the graphene nanosheets from plastic waste along with value added fuel. The
technology thus developed has been commercialized and several applications of
the graphene nanosheets from plastic waste have been identified such as solar
cells, supercapacitors, water purification, polymer nanocomposites and in cementing
applications. Not limited to plastic waste, we have also explored the Upcycling
routes for the paper waste, tyre waste, cotton waste and agriculture waste. In
this talk, we are targeting the problems associated with the plastic waste and its
impact on the climate change and its solution for the conservation of ecology,
economy and energy.

Keywords: Plastic waste, Upcycling, Graphene nanosheets, Solar cells,
Supercapacitors
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Effect of Climate Change on Biodiversity of Himalayan Region

Krishna Kumar Singh

Department of Chemistry, St. Joseph’s College for Women, Civil Lines, Gorakhpur

Abstract

Climatic and environmental changes are an integral part of our surrounding
environment. The whole world is living through a period of ongoing climate and
environmental change and nowhere are the impacts more visible than here in the
Himalayan region. Natural and human driving forces are having impacts on
biodiversity, ecosystems, and water resources in the mountains. Biodiversity hotspots
in the Himalayan region are vulnerable to climate change because they are rich
in endemic species with restricted distribution. Threats to biodiversity include the
loss of habitats, genetic resources and species. Climate change increased the risk
of floods and landslides, an increase in temperature, land degradation, drying up
of water sources, outbreaks of pests, and food shortages. Thereby climate change
impacts can be classified as impacts on biodiversity, food and feed, water availability,
natural hazards regulation, spirituality and cultural identity, aesthetics, and recreation.
The temperature data available for the Eastern Himalayas show that there is a
definite warming trend in surface air temperatures and those areas at altitudes
above 4,000m seem to be experiencing the greatest warming trend. The warming
trend observed ranges from 0.01 to 0.06°C/yr and the annual mean temperature
is expected to increase by 2.9°C by the middle of the century. Thus, the real issue
is that the ongoing and expected climatic changes are much faster than what
evolution and migration are commonly able to track, thus, there is an urgent need
a policy to promote the conservation and sustainable use of valuable biodiversity
of the region. In addition to policy interventions, there is immediate need for
developing and implementing adaptation strategies to reduce vulnerability of
forests and biodiversity due to projected climate change impacts.
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Fenton’s Degradation of a Persistent Dye Bromophenol Blue:
An Ecofriendly Approach

Mahesh Chandra Arya, Arun Bughani, Nitish Semwal, Divya Mahar

Chemistry Department, DSB Campus, Kumaun University, Nainital, Uttarakhand 263002, India.
E-mail: mcaryal8l@gmail.com

Abstract

The effluent produced by paper, pulp and textile industry contains dyes and
released directly into the water bodies without any treatment; this is becoming
the most serious environmental problem nowadays. Many of these dyes are
quite stable in environment and damage the aquatic and vegetative life. These
dyes disintegrate to give toxic, carcinogenic and mutagenic product. Bromophenol
Blue is an acid phthalein dye. It is used as a pH indicator (or acid-base indicator
because it changes color as pH changes), color marker and a dye for imparting
a strong blue color. Due to its complex structure its biodegradability is very
slow and because it is stable in nature for a long it is hazardous for human
health. This work explores the potential of Fenton’s oxidation process to degrade
Bromophenol Blue from its agueous solution. Effect of various parameters viz.
effect of pH, concentration of hydrogen peroxide, concentration of ferrous catalyst,
concentration of dye, contact time and temperature has been studied on the
Fenton’s process. The experiments reveal that it shows maximum efficiency of
90.24% at an optimum pH of 3.0 and contact time 60 min.

Keywords: Bromophenol Blue, Fenton’s oxidation, hydrogen peroxide, ferrous
catalyst.
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Climate Change Indicators in Uttarakhand

Balam Singh Bisht

Department of Chemistry, Government Postgraduate College Berinag, Uttarakhand

Abstract

Climate change, as one of the most powerful natural phenomena, has an
impact on all aspects of human life. Uttarakhand Himalayas are one of the most
vulnerable regions to climate change. Uttarakhand has been suffering from the
effects of climate change for some years. In these regions, there are a number
of markers that provide a vivid picture of climate change referred as climate
change indicator.

Kinetic study of Amino Acids Metal Complexes by
Hexacyanoferrate (111) ion in Presence of Os (VIII)

Tejpal Singh

Department of Chemistry, S. P. M. College, Udantpuri, Bihar Sharif, Nalanda
Email: singhtejpal24@gmail.com

Abstract

Amino acids and their metal complexes have vital role in functioning the
metabolism of all living system. Amino acids can undergo many types of reactions
in acidic as well as in alkaline medium. The reactions of amino acids metal
complexes have been selected in alkaline medium for the present study. The
rate of the reaction was found to be one with respect to Osmium (VIII) and zero
order with respect to hexacyanoferrate (Il1l) ion. The kinetics of oxidation of
amino acids metal complexes by alkaline Os (VIIIl), which was continuously
regenerated by hexacyanoferrate (Ill) ion was studied in the 0.01- 0.10 M and
298 K — 318 K temperature range. The rate of reaction was found to be zero
with respect to [Fe(CN/)]* and one with respect to Os (VIII).
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Keywords: Kinetics, oxidation, amino acids metal complexes, Osmium (VII1),
hexacyanoferrate (111).

Green, Facile and Selective Oxidation of Benzylic and
Secondary Alcohols using KBr-H,0O,: A Reusable Reagent
System

Girdhar Joshi

Department of Chemistry, Govt. Post Graduate College Gopeshwar Chamoli, Uttarakhand 246401, India
E-mail: drgirdharjoshi@gmail.com

Abstract

An environmentally friendly and cost-effective reagent system is reported
herewith for the selective oxidation of benzylic and secondary alcohols in aqueous
1,4-dioxane medium under mild conditions. Oxidation of benzylic/secondary
alcohols to corresponding carbonyl compounds was achieved via in-situ generation
of reactive (BrOH) by reaction of a bromide source and oxidant reagent system
efficiently in aqueous 1,4-dioxane under mild conditions. Generation of BrOH
was also confirmed by UV spectrophotometric study of various concentrations
of reagent. Excellent selectivity and conversion/yields of aldehydes/ketones were
obtained without use of any precious metal catalyst under aqueous conditions.
The reagent could be successfully recycled up tofive cycles with good to excellent
yields of the products.

BroH /OI\H

R™ R
H,O, H20 H,O
Br- )OJ\
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Keywords: Selective oxidation, benzylic alcohol, secondary alcohol, KBr, H,O,,
reusable reagent,




National Conference on Climate Change: Its Impact on Bioresources of the... 5

Essential Oils and Plant Extracts as Green Medicines

Poonam Kushwaha?, Darshan Singh?and B.P. Sinha3®

!Govrnment Girls Inter College, Dineshpur, Udham Singh Nagar, Uttarakhand
2Government Post Graduate College, Dwarahat, Almora, Uttarakhand

3Government Post Graduate College, Rudrapur, Uttarakhand

Traditional healers and pharmacists in developing countries are important
sources of information about plant sources of new drugs. Only a fraction of the
earth’s natural pharmacopeia has been analyzed with modern techniques. The
threat of imminent extinction of many plant species, especially in tropical areas,
makes it urgent that scientists learn as much as possible before old remedies are
forgotten or their raw materials are destroyed. This process requires observing
and recording medical techniques, identifying plant materials, and experimental
investigation of the ingredients and their effects. The success of ethnopharmacology
often depends on earning the trust of local experts. For this reason, a special
effort to maintain the great diversity of plant species would undoubtedly help
to alleviate human suffering in the long term. Proven agroindustrial technologies
should be applied to the cultivation and processing of medicinal plants and the
manufacture of herbal medicines.

Studies have shown that people tend to gravitate towards plant-based medicines
(clinically tested) as a product of family tradition, making them a “first-stop”
therapy for many people with mild to moderate illness, or those with multiple
conditions.So, there is a need for research in this field to verify the scientific
authenticity of these traditional medications and prepare formulations according
to the market needs of the present scenario by using the green approach to their
preparation.
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Antibacterial Activity of Crude Oil of Cryptomeriya japonica
and Tsuga dumosa

Pramod K Ojha and Bipin C Joshi
Dept of Chemistry, LSM P.G.College, Pithoragarh

Nature has been a source of medicinal agents for thousands of years and an
impressive number of modern drugs have been isolated from natural sources,
many based on their use in traditional medicine. Natural herbal medicines have
been used to boost health since the time of immemorial and the success of
modern medical science largely depends on drugs originally obtained from natural
resources. In the past, a large number of antibacterial compounds were discovered
from synthetic and natural products for the treatment and control of infectious
agents. The emergence of multidrug-resistant bacteria has further compromised
the accessibility and affordability of many currently prescribed antibiotics
worldwide. As a result, it reduces the effectiveness of the treatment regimens
and increases morbidity, mortality, and health care costs. To this effect, the
search for a novel antibiotic from natural products is ultimately an important
source.

The therapeutic agents derived from plants are justified by the emergence of
diseases and the growth of scientific knowledge about herbal medicines as important
alternatives or complementary treatment of diseases. The bioactive compounds
present in the plants showed biological activity against infectious diseases. The
crude oils of Cryptomeriya japonica and Tsuga dumosa were subjected for screening
of in vitro antibacterial activity against selected pathogens. The crude oil has
antibacterial activity, inhibit the growth of Pseudomonas aeruginosa. Antibacterial
study was carried out by well diffusion method against the pathogens by using
the crude oil. In this study, the selected medicinal plants were collected from
Dharchula and Thal region of Pithoragarh district.
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Effect of Metal Treated soil on Essential oil Constituents of
Mentha spicata L.

Gitu Kunwar

Department of Chemistry, Govt. P.G. College Dwarahat Uttarakhand, India
gitukunwar@gmail.com

Essential oils as substances with a complex chemical composition are the
main active components which has a big tradition and still a wide application
in therapeutics.

In the aspect of medicinal plants cultivation in areas with contaminated soils,
the influence of heavy metals on oil yield in medicinal plants is interesting. An
increased concentration of metals in the nutritional environment of aromatic
plants affects essential oil content and chemical composition, but only in some
species.

The genus Mentha belonging to the family Lamiaceae comprises of 25 to 30
species that grow in the temperate regions of Eurasia, Australia and South Africa.
M. spicata, commonly known as spearmint and used for spice and flavoring
agent. The plant is commonly used to treat various diseases such as gastrointestinal
disorders, nausea, and vomiting and also used as a breath antiseptic mouth
rinse, toothpaste, and freshener.

M. spicata L. saplings were grown to Pb, Cu and Cd amended soil along
with control to evaluate the effect of this metal on essential oil composition.

The aerial part of M. spicata L. was hydro distilled using Clevenger apparatus.
The oil samples were analyzed by GC and GC/MS. The report shown minor
effect of Cu, Cd and Pb adding on oil composition. The major components in
all treatments were found to be piperitenone oxide, trans-caryophyllene and
trans-muurola-4(14), 5-diene.

Keywords: Heavy metal; soil, piperitenone oxide, trans-caryophyllene.
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Environmental Friendly Biopolimer Strach: Isolation and
Characterization of Rice Starch

Geetanjali'*, Rashmi Khulbe?, Jagdish Prasad? Bhuwan Chandra!, N.D. Kandpal*

Department of Chemistry, Soban Singh Jeena University, Campus Almora, 263601, Uttarakhand, India
’Department of chemistry, Hukum Singh Bora Government Post Graduate College Someshwer (Almora),
263637, Uttarakhand, India

email: geeetanjaligl48@gmail.com

Abstract

Starch have been successfully isolated from rice flour using dilute sodium
hydroxide solution with constant heating and stirring at temperature 298 K. The
starch isolated has been compared with the pure starch obtained from Qualigens
Fine Chemicals, Mumbai by using XRD analysis and FTIR analysis.

Keywords: Amylopectin, Amylose, Starch, FTIR, Biopolymers.

Chemical Composition and Antifeedant Activity of Nepeta
hindostana (B. Heyne ex Roth) Haines Grown in North India

Himani!, Ravendra Kumar*!, Om Prakash?, D.S. Rawat? R. M. Srivastava?®

Department of Chemistry, College of Basic Sciences and Humanities, G.B. Pant University of Agriculture and
Technology, Pantnagar, U.S. Nagar-263145, Uttarakhand, India

’Department of Biological Sciences,College of Basic Sciences and Humanities, G.B. Pant University of
Agriculture and Technology, Pantnagar, U.S. Nagar-263145, Uttarakhand, India

SDepartment of Entomology, College of Agriculture, G.B. Pant University of Agriculture and Technology,
Pantnagar, U.S. Nagar-263145, Uttarakhand, India himanikarakoti@gmail.com

Corresponding Author: ravichemistry.kumar@g

Abstract

Nepeta hindostana commonly known as North Indian Catmint, is an important
Indian aromatic and medicinal plant of family Lamiaceae, the leaves of which are
extensively used as cardiac tonic and gargle to cure sore throat in the form of
extract or decoction. However, there are few reports in the literature on the
chemical composition of its aerial part essential oil from different regions of
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India, the chemical composition of essential oil from roots have not yet been
explored. In this sense, the present study was aimed to characterize the chemical
composition and to evaluate antifeedant activity of the essential oil from aerial
and root part of the plant. 24 and 34 compounds, contributing 95.5% and 90.7%
of the total oil composition from aerial and root parts have been identified
using GC-MS analysis.Anti-feedant activity performed via leaf disc method in
no choice condition against Spilosoma obliqgua showed significant results in both

the oils with 100% feeding inhibition.

Nanostructured Copper Hexacyanidoferrate; its Synthesis,
Characterization and Applications in Voltammetric Detection
of Paracetamol: A Green Technology

Himani Pant, Shah Raj Ali

Department of Chemistry, Kumaun University, Nainital, 263002, Uttarakhand, India

Scientific research is considered to be sustainable and feasible if its outcomes
do not harm the environment. Here, green chemistry plays a significant role in
solving environmental issues without threatening our ecosystem. The development
of electroanalytic techniques is a subject of great importance as these techniques
do not use any hazardous chemicals.

Once compared to other commonly used techniques, such as GC-MS, HPLC,
TLC, electrophoresis, and spectrophotometry, the advantage of voltammetric sensors
is a fascinating issue because the sensors are associated with extreme simplicity,
short analysis time, low cost, high sensitivity, and specificity. As a result,
voltammetric methods have been identified as a green analytical technique.

The development of a voltammetric sensor for the determination of paracetamol
is presented.On a glassy carbon electrode, a nanocomposite material made from
nanostructured copper hexacyanidoferrate with 70-100nm size and carbon nanotubes
(CNT) was used for the detection of paracetamol drug using cyclic voltammetry.The
composite material was found to be a potential electrocatalyst for the oxidation
of paracetamol in cyclic voltammetric experiments.It lowered paracetamol’s peak
potential by about 55 mV.The modified electrode had a strong linear response
throughout a wide range of paracetamol concentrations.
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Green Synthesis of CuO-Starch Nanocomposite

Jagdish Prasad?, Vinod Kumar?, Anshu Tamta3, Asha Kandpal3, Anjali Bhoj? Rajendra
Joshi®

Department of Chemistry, Hukum Singh Bora Govt. P.G.College, Someshwar (Almora) -263637, Uttarakhand,
India.

’Department of Chemistry, School of Sciences, Uttarakhand Open University, Haldwani (Nainital)- 263139,
Uttarakhand, India.

3Department of Chemistry, Soban Singh Jeena University Campus, Almora-263601, Uttarakhand, India.
*Mobile No.: 9456309163 'E-mail: jkohlil2july@gmail.com,

Abstract

The recent development in the nanotechnology has gain the attention towards
green synthesis of nanomaterial. These methods are eco-friendly cost- effective
reliable sustainable and simple. In this study we have prepared the nanostructured
composite material using biopolymer starch. The material has been confirmed
and characterized by XRD analysis, SEM and FTIR.

Keyword- Green Synthesis, Nanocomposite, CuO, Starch

Triterpenoids from the Aerial part of Skimmia laureola and
their Biological Activity

Jyoti Darmwal, Pushpa Joshi

Department of chemistry, D.S.B Campus, Kumaun University, Nainital, Uttarakhand
E-mail : Jyoti.darmwal1995@gmail.com

Abstract

Skimmia laureola belongs to family Rutaceae, locally known as ‘Nair Pati’ or
‘KedarPati’ in Kumauni language.Skimmia laureolais strongly aromatic perennial
shrub distributed throughout temperate Himalaya from Kashmir eastward and
also in Garhwal and Kumaun hills between 1800 to 3000m altitude. The leaves
are used for cold, fever, headache and smallpox treatment. Aerial parts of Skim
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Skimmialaureolayielded a triterpene 16-29-dihydroxy, 20-ene cyclolaudenol along
with twelve known compounds. The structures of these compounds were identified
by spectroscopic studies.

Keywords: Skimmialaureola, Rutaceae, Medicinal plants, Triterpenoids.
Ajuga L.: Chemical Composition, Phytopharmacological and
Biological Activities

IKirti Nagarkoti, *Om Prakash™, 'Ravendra Kumar, 2Satya Kumar, *A.K.Pant

Department of Chemistry, 2Department of Plant Pathology, College of Basic Science and Humanities, G.B.
Pant University of Agriculture and Technology, Pantnagar, U.S. Nagar-263145, Uttarakhand, India

*Corresponding author: oporgchem@gmail.com, kirti.nagarkotil21@gmail.com

Abstract

Background-The Himalayan region has been reported as rich accumulation
of natural wealth, particularly of aromatic and medicinal plants. Indian Ajuga
species (Ajuga brachystemon, Ajuga integrifolia, Ajuga macrosperma and Ajuga parviflora)
belonging to Lamiaceae family have been reported from different parts of
Uttarakhand. Phytochemical studies revealed presence of various bioactive
compounds including neo-clerodane diterpenoids, steroids, phytoecdysteroids,
triterpenoids, flavonoids, fatty acids and withanolides,. Modern pharmacological
activities of Ajuga species including anti-inflammatory, antioxidant activity, anti
diabetic activity, antifungal activity, insecticidal activity and cytotoxity have been
published by various researchers.

Objective-The present study is aimed to explore chemical composition,
pharmacological and biological activities of Ajuga species as worked out by
researchers and to explore its impact on bio-resources of the Himalayan region
in climate change.

Methods- The analysis of essential oils and plant extract has been reported
through solvent extraction, steam distillation method, GC-MS analysis and HPLC
whereas different biological activities have been reported by various methods.
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Results- Literature survey revealed reports of Ajuga L. to be used in treatment
against various ailments such as stomach-ache, dermatitis, malaria, snake-bite,
ear-ache, asthma, pneumonia, respiratory problems, fever, and joint pain.

Conclusion- It is useful to conserve Ajuga bracteosa due to over exploitation
for research purpose whereas Ajuga brachystemon and Ajuga macrosperma have
been reported rarely in the wild as these medicinal plants are very important
for climatic ecology.

Keywords- Ajuga brachystemon, Ajuga integrifolia, Ajuga macrosperma, Ajuga parviflora,

phytochemical, climate change, conservation status.

Effect of Climate Change and its Alternatives

Mahendra Lal Tamta

Lecturer, Applied Chemistry, Government Polytechnic Kulsari, Chamoli, UK
mitamtagpkulsari@gmail.com

Abstract

Preventing the effects of environmental pollution is not an easy task; still life
is the name of continuity. Problems come and man opens his mind and starts
looking for alternatives. We have seen an example of this in the recent Covid
period, the vaccine which took years to make, that scientists did it in a very
short time. There is a saying that precaution is better than cure is better under
the above title or maybe we can identify such steps. Identify such effects due
to which environmental pollution is increasing very fast. Direct example of this
is unilateral destruction of the forests which is being done in the name of
development. So the practice of tree plantation should be increased. One more
thing the fertility of the soil is deteriorating, maintaining the availability and
nutritional value of cereal crops is also a challenge. The scarcity of water is
definite in the future. There may be an alternative to it, will have to be found.
Growing population is directly related to environmental imbalance. Government
has to take strict steps in this matter. The increasing unilateral population pressure
on plain cities has to be stopped to reduce climate change.

Keywords: Environment, Alternatives, Population, Climate Change.
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Climate Change : Imitation of Impact of Climate Change on
Bio-resources

Manju Kandpal, Anil Kumar, Supriya Verma

Department of Chemistry IPGG (PG) College of Commerce Haldwani. Nainital,(263139) (Affiliated to Kumaun
university Nainital) Uttarakhand, India

Corresponding author: E-mail: anilkumarchauhan03@gmail.com

Mob. No. 919756374061

Abstract

Climate change is defined as the shift in climate patterns mainly caused by
greenhouse gas emissions from natural systems and human activities. So far,
anthropogenic activities have caused about 1.0 °C of global warming above the
pre-industrial level and this is likely to reach 1.5 °C between 2030 and 2052 if the
current emission rates persist. In 2018, the world encountered 315 cases of natural
disasters which are mainly related to the climate. Approximately 68.5 million
people were affected, and economic losses amounted to $131.7 billion, of which
storms, floods, wildfires and droughts accounted for approximately 93%. Economic
losses attributed to wildfires in 2018 alone are almost equal to the collective losses
from wildfires incurred over the past decade, which is quite alarming. Furthermore,
food, water, health, ecosystem, human habitat and infrastructure have been identified
as the most vulnerable sectors under climate attack. In 2015, the Paris agreement
was introduced with the main objective of limiting global temperature increase to
2 °C by 2100 and pursuing efforts to limit the increase to 1.5 °C. This article
reviews the main strategies for climate change abatement, namely conventional
mitigation, negative emissions and radiative forcing geoengineering. Conventional
mitigation technologies focus on reducing fossil-based CO, emissions. Negative
emissions technologies are aiming to capture and sequester atmospheric carbon to
reduce carbon dioxide levels. Finally, geoengineering techniques of radiative forcing
alter the earth’s radiative energy budget to stabilize or reduce global temperatures.
It is evident that conventional mitigation efforts alone are not sufficient to meet
the targets stipulated by the Paris agreement; therefore, the utilization of alternative
routes appears inevitable. While various technologies presented may still be at an
early stage of development, biogenic-based sequestration techniques are to a certain
extent mature and can be deployed immediately.

Keywords : Climate change; Anthropogenic activity; Global warming; Mitigation.
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Waste to Graphene Nanosheets and their application in
Energy Storage System: A Novel Path towards Circular
Economy of Himalayan Regions

Mayank Pathak*, Nanda Gopal Sahoo

Prof. Rajendra Singh Nanoscience and Nanotechnology Centre Department of Chemistry, D.S.B. Campus
Kumaun University, Nainital, India
Email: mnkpthk27@gmail.com

Over the past few years, demands for energy supply and storage has increased
in a dramatic manner due to the rapidly increasing consumer and overpopulation,
worldwide. The dependence upon the fossil fuels leading towards the direction
of ending the available fuel soon in the future. These problems of overpopulation
and energy shortage provoking the researchers to find the solution of these
threats. Electric Double Layer Capacitor/Supercapacitor (SC) is a greener energy
storage device which may be the solution of both the problems stated, maintaining
the ecology. The main concern of the researchers about the electrode material of
a SC device always remains that it should be highly conducting, cheaper, porous
with high specific surface area. Graphene may be the suitable candidate as electrode
material for such applications as it has tremendous electron mobility, high electrical
conductivity, and high specific surface area. The electrode material mainly used
in a SC device is Highly Pure Graphite (HPG) or its composite, which increase
the cost of the device. Here, in our work we demonstrated the synthesis of
graphene nanosheets (GNs) from natural waste raw materials like Kinnow Peel
Waste (KPW) and Cow Dung (CD) and use of such synthesised GNs as electrode
material in the fabrication of a SC device. Both the devices showed high specific
capacitance while maintaining the % capacitance retention to more than 90% in
5000 cycles of charge-discharge. Thus fabricated devices also showed the ultra-
high power density and energy density. We demonstrated that the readily available
waste in Himalayan regions can be upcycled into high value graphene nanosheets
and further, these GNs can be used as a substitute of HPG in energy storage
systems leading towards the circular economy of Himalayan regions.

Keywords: Graphene nanosheets, Kinnow Peel Waste, Cow Dung, Supercapacitor
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Ag-Cu-CeO, Nanocomposites: Efficient Photocatalyst for
Visible Light Induced Photocatalysis of Malachite Green

Nitish Semwal *, Divya Mahar, Mahesh Chandra Arya

Department of Chemistry, DSB Campus, Kumaun University, Nainital 263002, Uttarakhand, India.
E-mail: < mcaryal8l@gmail.com>

Abstract

Pure and Ag-Cu-doped cerium oxide nanocomposites were synthesized by
facile aqueous coprecipitation method from the precursor’s cerium nitrate
hexahydrate, copper sulphate and silver acetate using CTAB as the capping
agent. The percentage mixing of Ag and Cu were 10 mol% and 30 mol%
respectively. The synthesized material was characterized by XRD, SEM, EDX,
TEM and UV-Vis spectroscopic techniques. The Debye-Scherrer analysis revealed
that synthesised material had fluorite structure with crystallite size in 40-50 nm
range. TEM analysis confirmed the morphology and asserted the average particle
size in the range 45-50 nm. Combined results of XRD and SEM-EDX indicated
the doping of Ag and Cu into CeO, matrix and formation of a nanocomposite.
UV-visible spectroscopic analysis of Ag-Cu doped CeO, nanoparticles showed a
decrease in band gap on doping. The band gap of pure and Ag-Cu-doped CeO,
nanocomposites was determined to be 3.2 eV and 2.1 eV, respectively. Photocatalytic
activity of the pure and Ag-Cu-doped CeO, nanocomposite was evaluated by
studying the degradation of Malachite green dye under visible light. The
photocatalytic degradation of 94.8% by Ag-Cu doped CeO2 nanoparticles under
visible irradiation was observed in 90 minutes whereas it was 32.3% in case of
pure CeO, after 6 hr. The results of photocatalytic activity reflected that doping
led to increased photocatalytic activity of the nanocomposite towards the dye
degradation within short time period. Being heterogeneous in nature the
photocatalyst can act as a green solution to the problem of dye pollution.

Keywords: Ag-Cu-doped CeO, nanocomposites, photocatalytic activity, dye
degradation.
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Seasonal Variation on Chemical Composition of Essential Oils
of Fresh Cinnamomum camphora L.

Bhawana Kanyal'*, Chitra Pande!, Geeta Tewari?!, Rajendra Chandra Padalia?,
Krishna Rana!

Department of Chemistry, Kumaun University, Nainital 263002, Uttarakhand, India
2CSIR- CIMAP, Research Center Pantnagar- 263149, Uttarakhand, India

Abstract

Cinnamomum camphora L. belongs to Family Lauraceae, is an aromatic evergreen
plant. In present study, the fresh leaves of plant collected from Nainital district
at two different seasons (summer and winter). Hydrodistillation of both fresh
samples were carried out by using Clevenger apparatus and essential oil obtained
was analyzed by Gas chromatography and GC-MS. Twenty eight compounds
were identified in the essential oil collected in summer season while thirty three
compounds were present in fresh sample collected in winter season. The essential
oil content was found to be highest in summer season (0.8 mL) followed by
winter season (0.5 mL). Camphor (71.1-48.4%), limonene (5.54-12.7%), a-pinene
(3.36-9.03%), myrcene (2.64-5.60%) and camphene (2.78-4.41%) were the major
constituents of essential oils under different season respectively. Essential oil
yield and composition were affected by seasonal variation. As we know essential
oils are a mixture of volatile compounds that are unstable when exposed to
moisture, oxygen, and temperature. Major amount of camphor which exhibits a
number of biological properties and highest essential oil content were present
exclusively in the essential oil of summer season collection.

Keywords: Camphor; Cinnamomum camphora L.; seasonal effect; Gas
chromatography-mass spectrometry; essential oil.
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Agricultural Waste Derived Grapheme Oxide Based PVA
Polymer Nanocomposites for Structural Applications.

Bhashkar Singh Bohra, Tanuja Arya, Nanda Gopal Sahoo

Prof. Rajendra Singh Nanoscience and Nanotechnology Centre, Department of Chemistry, D.S.B. Campus,
Kumaun University, Nainital-263002, Uttarakhand, India
Email address-ngsahoo@yahoo.co.in, Phone — 05942-235055

Abstract

Graphene oxide (GO) is an ideal filler for the development of high performance
polymer nanocomposites because of its superior properties such as high mechanical,
high thermal properties as well as high surface area. Herein, a novel eco-
friendly and cost-effective one step hydrothermal route has been developed for
the synthesis of GO from Agricultural waste i.e. Quercus ilex Fruit. Furthermore,
the synthesized GO used as a reinforcing filler to fabricate polyvinyl alcohol
(PVA) polymer nanocomposites by employing solution mixing process. Advanced
characterization techniques such as Fourier transform infrared spectroscopy (FT-
IR), Raman spectroscopy, differential scanning calorimetry analysis (DSC),
thermogravimetric analysis (TGA) and dynamic mechanical thermal analysis
(DMTA), and X-ray diffraction (XRD) analysis have been done for the evaluation
of interactions between GO and PVA. The strong interaction between the GO
and the PVA greatly enhanced the dispersion as well as the interfacial adhesion.
As a result, the overall mechanical and thermal properties of the PVA
nanocomposites significantly improved by incorporating GO into PVA polymers.

Keywords: Graphene Oxide, Polyvinyl Alcohol, Polymer Nanocomposites,
Mechanical Properties, Thermal Properties.
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Eco-friendly Approach for Adsorption of 4-Chlorophenol
Using iron-zirconium Mixed Oxide Nanoparticles

Rajesh Kumar*! 2, Shah Raj Ali? and Naved Haider?

Department of Chemistry, S.S.J. University, Campus Almora, 263601, Uttarakhand, India.
’Department of Chemistry, D.S.B. Campus, Kumaun University, Nainital 263002, Uttarakhand, India
*Corresponding author (Email: drkumarntl@gmail.com, Mobile No. +91-6395556474)

The adsorption of 4-chlorophenol (4-CPh) from aqueous solutions is an important
issue as it causes several adverse effectson human health and the environment.
This work aimed at exploring the potential use ofiron-zirconium mixed oxide
nanoparticles (IZO-NPs)as adsorbent for the adsorption of4-CPh from aqueous
solutions.The 1ZO-NPs was synthesized using co-precipitation method and
characterized in terms of XRD pattern, TGA, FT-IR spectroscopy, BET surface
area analysis; TEM, SEM-EDX, and Zeta potential measurement. In brief, ferric
chloride and zirconium oxychloride solutions were combined and heated to roughly
60°C. A solution of sodium hydroxide was steadily added to this hot mixture
with continuous stirring until the pH reached 10. The resulting precipitate was
filtered, washed, dried, and crushed into tiny particles. Batch adsorption method
was used for the adsorption of 4-CPhon 1ZO-NPs and the concentration of 4-
CPh before and after adsorption was analyzed by UV-Vis spectrophotometry.The
adsorption data were found to follow the Langmuir adsorption isotherm more
effectively compared to the Freundlich and Temkin.This research demonstrates
that 1ZO-NPs can be employed as an effective adsorbent for the adsorption of
4-CPh from aqueous solutions. It is a cost-effective and environment friendly
technique to reduce waste and use it as an adsorbent.

Keywords: Binary oxide nanoparticles, adsorption, chlorophenol, Langmuir
adsorption isotherm.
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Green Solvent Status of Aqueous Ethylene Glycol: Interaction
Studies

Rashmi Khulbe*, Devesh Pandey, Bhuwan Chandra, N.D. Kandpal

Department of Chemistry, Soban Singh Jeena University Campus, Almora-263601, Uttarakhand, India.
‘Corresponding author E-mail: rashmikhulbeO0O@gmail.com

Abstract

The goal of green chemistry is to design the synthetic method that reduces
the use or production of toxic products, bio-products, solvents and other associated
products. In the synthetic chemistry, solvent plays an important role in this
context. The knowledge of these solvent is the subject of green solvent. Water
is the universal eco-friendly green solvent. In this study an attempt has been
made to study the molecular interaction of ethylene glycol in water system.
Ethylene glycol belongs to the solvent having maximum eco-friendly characteristics.
In this study the interaction studies of water and ethylene glycol have been
studied viscometrically. Interaction parameters have been reported using different
forms of Jones-Dole equation.

Keywords: Aqueous ethylene glycol, Green solvent, Molecular interactions, Jones-
Dole equation

Nanostructured Nickel Hexacyanid of Errate as a Green
Catalyst for the Oxidation of Benzyl Alcohol

Rakshita Pandey, Shah Raj Ali

Department Of Chemistry, Kumaun University , Nainital, 263002, Uttarakhand

Abstract

The Green Chemistry program strategies the use of more environmental friendly
chemical processes which reduce or even eliminate the involvement of hazardous
substances. It includes, the waste minimization, use of catalysts in place of reagents,
use of non-toxic reagents, use of renewable resources, and use of solvent-free
medium or recyclable environmental friendly solvents.
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The partial oxidation of benzyl alcohol to benzaldehyde is an elementry synthetic
transformation in organic chemistry. The traditional schemes for oxidation of
benzyl alcohol to benzaldehyde involves the use of highly toxic inorganic oxidents
and the generation of torr products. Therefore it is an important issue to design
a catalyst for the oxidation of benzyl alcohol to benzaldehyde under green
conditions.

In light of the above, nickel hexacyanidoferrate(NiHCFe) nanoparticles have
been used as a heterogeneous catalyst for the oxidation of benzyl alcohol. The
nickel hexacyanoferrate nanoparticles have been synthesized using coprecipitation
method and characterised by EA, TA, FT-IR, and XRD studies. The synthesized
NiHCFe nanoparticle was found as an effective catalyst. Under optimized
conditions, it showed 36% conversion of benzyl alcohol to benzaldehyde under
heterogeneous and solvent-free condition with good selectivity and high recyclability
using H,0, as an oxidant.

Hedychium coccineum Essential Oils: Chemical Composition
and Biological Activities

Ravendra Kumar*, Sushila Arya, Om Prakash, Satya Kumar!

Department of Chemistry, College of Basic Science and Humanities, G.B. Pant University of Agriculture and
Technology, Pantnagar-263145, U.S. Nagar, Uttarakhand, India.

Department of Plant Pathology, College of Agriculture, G.B. Pant University of Agriculture and Technology,
Pantnagar-263145, U.S. Nagar, Uttarakhand, India

Correspondence: ravichemistry.kumar@gmail.com

Abstract

Hedychium coccineum Buch.-Ham. ex Sm. belonging to the family Zingiberaceae.
The aim of the present study was to compare the chemical composition and
nematicidal, antifungal and antibacterial activities of H.coccineum rhizome part
essential oil (HCCRO) and H. coccineum aerial part essential oil (HCCAO). The
comparative study of the rhizome and aerial part essential oils of H.coccineum
showed that (E)-nerolidol(15.9%), bornyl acetate (13.95%), davanone B(10.9%),
spathulenol(8.9%) and 1, 8-cineol(8.5%) contributed majorly to the HCCRO, while
7-hydroxyfarnesen(15.5%), &-farnesene(11.1%), a-pinene (10.9%), spathulenol (7.7%)
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and a-pinene(6.8%) were identified in the HCCAO. Both the essential oils showed
good to moderate nematicidal, antifungal and antibacterial activitiy.

Keywords: Hedychium coccineum, (E-) nerolidol, 7-hydroxyfarnesen, Nematicidal,
Antifungal and Antibacterial

Phytochemical Screening of Blumea mollis (D. Don) Merr.
from Foothills of Northern India

Sushma Kholiya??, Ameeta Tiwari®, R.C. Padalia®

3CSIR-Central Institute of Medicinal and Aromatic Plants (CIMAP), Research Center,, Pantnagar, Uttarakhand,
India

bDepartment of Chemistry, M.B. Govt. P.G. College Haldwani, Kumaun University, Nainital, Uttarakhand,
India

Abstract

Medicinal and aromatic plants are source of raw materials for pharmaceuticals,
fragrance, flavors, and various herbal formulations.These plants and their products
provide a valuable source of income for farmers and entrepreneurs, as well as
earning precious foreign cash through export. Asteraceae family is one of the
largest plant families, with ca. 1600- 1700 genera and about 24,000 species and
accounts for over 10% of all flowering plants distributed intropical, subtropical,
and sub-temperate to temperate climatic conditions. Most of the plants of this
genus are herbaceous, although there are also shrubs and trees, as well as creepers
and climbers.Various member of this family viz. sunflower, marigolds,
chrysanthemum, calendula, chamomile, yarrow, artemisia, echinacea, silybum,
dandelion, solidago, wedelia, tansy, arnica, safflower, artichoke, lettuce, dahlia
are among well known plants for their diverse use as medicinal, ornamental,
and as cash crops for farmers. Blumea mollis (D. Don) Merr. is an aromatic
annual herb of Asteraceae family, commonly found in India. It has an erect
stem, soft glandular hairs with ovate-oblong leaves and pink purple bell shaped
flowers.It is widely distributed in agricultural lands and wastelands. The leaf of
plant is traditionally used for skin diseases and herb decoction for diarrhea. The
essential oil of Blumea has shown to possess antimicrobial, antioxidant, anti-
helminthic, antibacterial, anticancer and larvicidalactivities. After viewing its notable
phytochemicals and associated pharmacological activities, our study is focused
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on to evaluate phytochemical screening of B.mollis from foothills of northern
India. The hydrodistilled essential oil from aerial part of Blumea mollis was analyzed
using chromatographic and spectrometric methods. The analyses revealed that
the essential oil of aerial part of Blumea mollis contained 45 compounds; and the
major compounds identified were &-caryophyllene (21.7%), caryophyllene oxide
(19.4%), germacrene-D (11.3%), allo-aromadendrene (2.7%), and linalool (1.4%).

Phytochemical Analysis and Pesticidal Activities of Cautleya
Spicata (Sm.) Bakerfrom Kumaon, Uttarakhand, India

Sonu Kumar Mahawer?, Ravendra Kumar?!, Om Prakash?!, and Satya Kumar?

Department of Chemistry, G. B. Pant University of Agriculture and Technology, Pantnagar — 263145,
Uttarakhand, India

’Department of Plant Pathology, G. B. Pant University of Agriculture and Technology, Pantnagar — 263145,
Uttarakhand, India

Abstract

Cautleya spicata (Sm.) Baker is one of the important species belonging to the
genus Cautleyaof the Zingiberaceae family. Only around 3 to 4 species of this
genus are found are found in high altitude (1800-2800) tropical andtemperate
Eastern Himalayaregions and C. spicata is one of them. For present investigation,
the plant material i.e., rhizome as well as arial part was collected from Kumaon
region, Uttarakhand, India. Essential oils were extracted via hydro distillation
by using claviger type apparatus. The essential oils were yielded about 0.06%
for arial part and 0.08% for rhizome part. Obtained essential oils were subjected
to GC-MSanalysis for phytochemical profiling. The oils were screened for insecticidal
as well as nematicidalactivities. Results showed that both the oils have good
insecticidal activity at lower concentrations and antifeedant activity at higher
concentration. Nematicidal activity was recorded as concentration dependent.
Essential oil from arial part showed significantly higher nematicidal activity as
compared to rhizome essential oil.

Keywords: Cautleya spicata, Essential oils, Phytochemicals, Nematicidal,
Insecticidal
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Climate Change: Social and Economic Impacts of Climate
Change

Supriya Verma

Department of chemistry I.P.G.G.P.G. College of commerce Haldwani, Nainital
(Affiliated to Kumaun university Nainital)
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Abstract

Climate change is highly dependent on the concentration of greenhouse gases
in the Earth’s atmosphere. Climate is changing in an accelerating pace. It is
recognized as a serious threat to ecosystem, biodiversity, and health.It is one of
the main environmental challenges facing the world today.This article reviews
the social and economic impacts of climate change and the policy implications
of the results. Climate change would impact in a most all social and economic
sectors across the globe including food, water, public health, energy demand,
livelihoods. It also reduce GDP growth and increase migration, displacement,
and civil conflicts. GDP reductions would be less in rich nations than in poor
countries. Climate change would represent additional stress on the ecological
and socioeconomic systems that are already facing tremendous pressure due to
rapid industrialization, urbanization and economic development which is associated
with alterations in the physical environment of the planet Earth. Wealthy countries
and its populations will be able to adapt effectively to future climate changes
because they have greater resources compared to poor developing countries. In
short, poor developing countries and its people would be most affected due to
climate change and would need more resources, training, and education on
climate change adaptation.

Keywords: GDP growth, Physical environment, Migration, Biodiversity,
Urbanization.
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Chemical Composition, Nematicidal, Insecticidal and
Herbicidal Activities of Hedychium coronarium J.
Koenigrhizome Part Chloroform Extract

Sushila Arya?, Ravendra Kumar*!, Om Prakash?, Satya Kumar?

Department of Chemistry, College of Basic Science and Humanities, G.B. Pant University of Agriculture and
Technology, Pantnagar, U.S. Nagar, Uttarakhand, India.

’Department of Plant Pathology, College of Agriculture, G.B. Pant University of Agriculture and Technology,
Pantnagar, U.S. Nagar, Uttarakhand, India

Correspondence author:ravichemistry.kumar@gmail.com

Abstract

The aim of the present study was to evaluate nematicidal, herbicidal and
insecticidal activity of chloroform rhizome extract of Hedychiumcoronarium J. Koenig.
The GC-MS analysis led to identification of fifteen compounds comprising of
87.9% of total extract composition. The extract exhibited the significantnematicidal
activity against the Meloidogyne incognitanematode and effective herbicidal activity
against the Raphanussativus seeds on the basis of three distinct parameters that
is percent inhibition of seed germination, inhibition of root length, and inhibition
of shoot length respectively. And also showed potent insecticidal activity by
using no choice leaf dip method in a sequentially dose and time dependent
manner against Spodopteralitura.

Keywords: Hedychium, GC-MS analysis, Insecticidal, Nematicidal

The Essential Oil Composition of Zingiber officinale Roscoe.
Fresh Rhizomes

Aabha, Neeta Negi, Geeta Tewari, Chitra Pande
Department of Chemistry, D.S.B. Campus, Kumaun University, Nainital.
E-mail- aabhagangwar3@gmail.com

Abstract

In the view of COVID 2019, the use of herbal plants has increased many
folds especially plants like Zingiber officinale Roscoe. for its medicinal and therapeutic
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potential. Therefore, the aim of the present work is to analyse the essential oil
composition of Z. officinale Roscoe collected from Tarai region of Kumaun. For
this study, fresh ginger rhizomes were collected and the essential oil was extracted
by hydrodistillation method using Clevenger apparatus for 6h. The components
were identified by GC and GC-MS techniques. The oil yield was 0.2 % on the
volume/weight basis. The GC analysis of the essential oil revealed the presence
of total 73 compounds out of which 52 compoundswere identified consisting
95.28% of total oil. The oil contained geranial (17.53%), &-phellandrene (14.12%),
cis-citral (12.47%), geranyl acetate (12.24%),camphene (7.87%) and geraniol (5.42%)as
predominant components along with a-pinene, &-myrcene, a-zingiberene, a-
farnesene, trans-nerolidol, ar-curcumene and linaloolas minor constituents. Geranial
has antimicrobial and antibacterial Properties. This study shows significantly
different composition from other studies from Uttarakhand, India.

Biofuels Resources Coconut and Sesame oil; Extraction and
Chemical Examination

Anchal Aneja?, Kailash Tamta? Renu Loshali®, Devesh Pandey*, Naraian Datt
Kandpal*

1.D.S.B. Campus(Nainital) Kumaun University, Uttarakhand, India
2. Govt Degree College, Kanda (Bageshwar), Uttarakhand, India

3. Govt Degree College, Jainti(Almora), Uttarakhand, India

4. S.S.J.University Campus, AlmoraUttarakhand, India
Corresponding Author Email:anejaanchal1991@gmail.com]

Abstract

Pure plant oil can be used in diesel engine as bio-diesel. Oils are an important
class of fatty acids and their esters exist in various seeds and nuts. All oils are
useful for production of various products in industries. The traditional methods
have been applied in the study for the extraction of oil from coconut and sesame
seeds. The oils have been examined for their chemical composition.

Keywords: Bio-diesel, Oil extraction, Coconut, Sesame.
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Composition and biological activities of Thymus linearis
Benth. collected from Kumaun Region of Uttarakhand

Tanuja Kabdal?, Ravendra Kumar™, Om Prakash?, D. S. Rawat?, R. M. Srivastava?
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Kabdaltanujal998@gmail.com Corresponding Author ravichemistry.kumar@gmail.com

Abstract

Thymus linearis belonging to the family Lamiaceae is an important medicinal
plant. It is used traditionally for a number of purposes around the world including
herbal tea, antitussive tonic, antiseptic and against eczema and psoriasis. It is an
important source of Thyme oil. This research assessed the chemical composition
and biological activities of essential oils extracted from Thymus linearis Benth.
collected from Kumaun region of Uttarakhand in rainy season. The essential oil
yield was recorded about 1.3%. The oil was analyzed by GC and GC-MS. Thymol
was the marker component in the oil with composition 31.9%. The antioxidant
activity of the oil was investigated in vitro using three assays: DPPH radical
scavenging activity, H,O, radical scavenging activity and metal chelating activity
and significant antioxidant potential was observed in the essential oil. The oil
showed good inhibition of protein denaturation (IC, =26.55+0.03 ig/mL). The oil
inhibited the activity of a-amylase with IC_ of 32.87+0.04 ig/mL. Insect antifeedant
activity performed using the leaf dip method against Spodoptera litura afforded
significant results
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Phytochemical Composition of the Essential Oil from aerial
parts of Strobilanthes tomentosa (Nees). from Uttarakhand,
India and its Antibacterial Activity.

Vandana Koshyari, Pushpa Joshi

E-mail: vandanakoshyaril994@gmail.com
Department of Chemistry, D.S.B Campus Nainital, India.

Abstract

Plants have been used for medicinal purpose since antiquity, with the volatile
oil fraction being an important economical and medicinal extract. Strobilanthes
tomentosa (Nees) J.R.I.Wood belongs to family Acanthaceae; is an important
medicinal and aromatic herb and a natural sources of essential oil. The objective
of present study was to evaluate comparative phytochemical compositions and
antibacterial activity of essential oils of its fresh aerial parts. Constituents of
both essential oils were characterized with the help of GC and GC-MS and were
found to be a complex mixture of mono and sesquiterpenoids. major constituents
in both of the essential oils were identified as &-pinene, a-phellandrene, a-
caryophyllene, germacrene D, &-muurolol, kessane with quantitative variations.

Impact of Climate Change on Mountain Agriculture in
Uttarakhand.

Amisha*, Sanjay Kumar

Department of Botany, P.G. College Bageshwar, Uttarakhand - 263642

Abstract

Climate change is biggest challenges to the rural food production and livelihood
of the Himalayan mountains (Uttarakhand). Uttarakhand is well known for its
rich biodiversity. Traditional farming in the Himalayan mountains constitutes of
the main source of rural food, &also provides the livelihood opportunities.
Agriculture is considered highly vulnerable to climate change. The effect of
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climate change will be felt by people on their livelihood. Temperature is the
main cause which is affecting the production of crops, development of the
unfamiliar pests & diseases, rise water stress etc. That’s why climate change in
Uttarakhand declines in agriculture productivity, discouragethe farmers and lead
people to abandon the farming at high altitude and also increase the trend of
migration. Therefore, the present study shows the impact of climate on mountains
agriculture. This could be beneficial to policy planner to develop and design
appropriate strategies to cope up with the impact of climate change, and to
enhance the capacities of agricultural communities living in mountain area.

Proliferation of Invasive Alien Species in Different Forest
Types of Western Himalaya

Anita Mehra*'and Lalit Mohan Tewari?

DSB, Campus Kumaun University Nainital , India'?
Email- Annumehrad4l4@gmail.com, 9410700533

Abstract

Invasive Alien species compete native species for food, water and space and
are one of the major causes of biodiversity loss. When native species become
impacted by the presence of invasive species, it affects local biodiversity. Present
study was carried out to understand the proliferation status of Invasive Alien
species along altitudinal gradient (600-2100) in different forest types (Sal, Pine,
Oak and Deodar) of western Himalaya. Major invasive species in the region
were Lantana camara, Ageratinaadenophora, Ageratum conyzoides and Parthenium
hysterophorous. Ageratinaadenophora was highly spreading invasive species present
in all forest type of the region, where maximum density (8291/ha.) and frequency
(63.75%) was recorded in Pine forest, important value index (IVI)
ofAgeratinaadenophora increase from 23.4 to 25.71 followed by in Sal (6.32 to
8.41), Deodar forest (11.2 to 12.83) and Oak forest (5.07-5.84). Ageratum conyzoides,
Lantana camara and Parthenium hysterophoruswere present only in Sal Forest, Lantana
camarashowed high density (244/ha.) and frequency (41)as compare to other
invasive species in Sal Forest(IVI increase from 29.9 to 30.78). Most of oak forest
in the region were under van panchayat and managed by local communities
and allowed less rate of invasion of alien species.
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Impact of Climate Change on Invasive Alien Species in
Kumaun Himalayas, Uttarakhand, India

Bharti*, Deepak Kumar, Pankaj Arya, Renu, Mahima Pandey, Jyotsna Tiwari, Abhay
Chaturvedi and Prasun Bhardwayj

Department of Botany, L.S.M. Govt. P.G. College, Pithoragarh, Uttarakhand
*Presenting author- Email: bhartirautela77@gmail.com

Abstract

Invasive alien species are non-native species that impart negative effects on
the survival of native biodiversity, ecosystem functioning, global economy, and
human health. The present study deals with the impact of climate change on
invasive alien species in the Kumaun Himalayas. Ageratum conyzoides, Anagallis
arvensis, Bidens pilosa, etc. are noxious species associated with agricultural fields;
Lantana camara, Eupatorium adenophorum, Urena lobata, etc. are troublesome in
forest; and Parthenium hysterophorus, Galinsoga parviflora, Malvastrum coromandelianum,
etc. in wastelands. Climate change favours the establishment and proliferation
of these problematic invasive alien species in the natural ecosystem. It weakens
the adaptability and resilience capacity of natural habitats, thus promoting biological
invasion. Invasive alien species find an opportunity to expand their distribution
in these modified habitats. Thus, an integrated management strategy needs to
be strengthened for early control of invasive species and ecosystem sustainability.

Keywords: Climate change, Kumaun Himalayas, Invasive alien species,
Biodiversity, Ecosystem.
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Impact of Climate Change on Diversity, Structure and
Regeneration Status in Community Managed Forests of
Kumaun Himalaya, India

Bhawana Kapkoti?, Neelu Lodhiyal? Bhawana Adhikari®, L.S. Lodhiyal* and Bipin
Chandra Suyal*

E-mail: kapkotibhawana@gmail.com

Department of Botany Govt. P.G. College Dwarahat, Almora

%3pDepartment of Botany, D.S.B. Campus, Kumaun University, Nainital-263002, UK

‘Department of Forestry and Environmental Science, D.S.B. Campus, Kumaun University, Nainital-263002,
Uttarakhand, India

Abstract

Climate change is impacting the ecosystems of the world and it is expected
that magnitude of these impacts will increase along with temperature over this
century. Many plant species in the ecosystem may not be able to adapt as the
effect of global warming and allied disturbances, such as floods, drought, wildfire,
soil erosion etc are compounded by other stresses such as land use change,
overexploitation of resources, loss of water resources, pollution and fragmentation
of natural system. Present study deals with diversity, structure and regeneration
of tree species in community forests (van panchayat forests) of Central Himalaya.
Forest disturbance was assessed on the basis of tree canopy cover, density, collection
pressure and status of tree lopped in the forest. Density of trees, saplings and
seedlings were 443-910, 207-1290 and 1003- 6660 ind.ha! for studied VP forests,
respectively. The density of herbs was ranged from 12.0 to 203.7 ind.m2 in studied
forest sites. Species diversity of trees, shrubs and herbs were 0.10-2.98, 1.30- 2.60
and 2.03- 4.39 in community forests, respectively. In present study, sal mixed
forests showed good regeneration whereas teak mixed, pine mixed and oak mixed
forests showed fair regeneration. Therefore, it is very essential to develop proper
management and conservation strategies for maintenance of tree species and their
sustainability in the forest of the region. Thus management strategies should be
framed in such a manner that involvement of local people should be increased,
so that they can play an important role to reduce the global carbon emission,
conservation and better management of forest in the area.

Keywords: community forests; regeneration; density; oak; sal; chir-pine
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Ethno-Medicinal Plants of the Kumoun Himalaya Used to
Cure Various Diseases

Bipin Chandra Suyal and Bhawana Kapkoti

Department of Botany, Govt. P.G. College Dwarahat Almora
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Abstract

The present study was carried out in some interior areas of Nainital and US
district of Uttrakhand to collect the information of traditionally used medicinal
plants by the communities. The Himalaya is considered as one of the most
important botanical region of the world. Medicinal plants have been used as a
source of curing various stomach disorders since ancient times and more so in
the hilly region of the Himalayan states. Present study was based on extensive
and intensive field surveys. PRA tool was used for identification of medicinal
plant during the survey and to explore the more information about the traditional
knowledge with the help of indigenous people. Present study provides information
on total 34 plants species having various ethno-medicinal properties belong to
23 families were studied that represents in four major vegetation layer i.e. herb,
under shrub, shrub and tree. Out of these plant species 13 species are herb, 07
shrub, 14 trees specie. The study area is rich in medicinal plant resources which
are mostly tree species and are used in indigenous traditional method for curing
diseases. The plant parts used for medicinal preparation were root, leaves, bark,
flower, fruit, bud, plant gel, seed, stem and whole plant. Thus it is expected that
this investigation will be helpful to conserve the heritable knowledge in the
field of herbal treatment and general uses of plants in village ecosystem. Local
communities, especially, older age people, including women traditionally use
these locally available medicinal plants for health and believe that these are
easily available, less expensive, better cure and have no side effects.
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Impact of Climate Change on Kumaun Himalayan Region of
India

Deepak Kumar, Bharti, Pankaj Arya, Renu, Mahima Pandey, Abhay Chaturvedi,
Prasun Bhardwaj and Jyotsna Tiwari

Department of Botany, L.S.M.G.P.G. College, Pithoragarh (262502)
Email: dk.botany2020@gmail.com

Abstract

Climate change has direct effect on the environment, biodiversity, water
resources and socio-economy of any regional culture and civilization. Continuing
climate change can disturb the timing and intensity of Asian monsoon. It will
affects on the availability of water resources. Water resources are the one of the
key factors for the rich biodiversity heritageand the survival of mankind in
Himalayan region. Existing data of different research in recent years, clearlyindicates
that seasonal temperature hasrisen approximately 0.3°C to 0.7°C. Increase In
temperature could lead to higher rate of melting of glacier, lose of biodiversity
and also reduce the snow and ice deposition, which reduces the water storage
capacity of mountains. One sixth of Earth’s population depends on glaciers and
seasonal snow for itswater supply. Thus, climate change has tremendous impact
on agriculture, domestic and industrial demands of water. In present paper an
endeavour made to compile and overview the various impactof climate changeon
Kumaun Himalayan region,based on literature review. This study will help to
aware about the threats and to develop different beneficial national policies,
strategies and planningto the people of these region.

Keywords: - Climate change, Kumaun Himalaya region, water resources.

Climate Change: It's Impact on Bio Resource of the
Himalayan Region

Bindu, Nitin Agnihotri

Abstract

The chief cause of climate change is the exponential growth of human population
and over exploitation of natural resources. We have reduced biodiversity by
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destroying, fragmenting, degrading, and simplifying wildlife habitats. We have
cleared forests, dug up grasslands and filled in wetlands to grow food or to
construct buildings, highways and parking lots. This leads into loss of overall
biodiversity and a degradation of the earth’s natural capital. Microplastics have
been found in the guts of fish in the Alaknanda a major river that flows through
Srinagar city of Pauri district in Uttarakhand.

We need to maintain the balance between simplified, human-altered
communities and the more complex natural communities on which we and other
species depend, and we need to slow down the rates at which we are simplifiying
homogenizing and degrading nature for our purposes. Otherwise, what is at
risk is not the resilient earth but rather the quality of life for our own species
and the existence of other species we drive to premature extinction.

Three New Aquatic Hyphomycetes from Foothill Region of
Kumaun Himalaya, India

Saraswati Bisht*, Ruchi Jalal, Saima Altaf

Department of Botany, I.P.G.G.P.G. College of Commerce, Haldwani- 263139, India
*Email: saraswatibisht.4321@gmail.com

Abstract

Aquatic hyphomycetes are the fungi with distinctive conidial shapes mostly
inhabiting in dead submerged leaf litter of fresh water-bodies. Primarily, these
fungi colonize and decomposes the dead leaf litter in aquatic bodies playing
important role in natural biogeochemical cycles. However, their versatility helps
them to survive on land as well as in temporary water. These conidial fungi
have been extensively reported from all over the world including Kumaun
Himalaya, India by many workers. Till date,approximately 90 species of aquatic
hyphomycetes have been reported from hilly regions of Kumaun Himalaya, still
less information is available from foothills. In the present study, water bodies
flowing through Amritpur and Machilivan region as well as irrigation canals of
Haldwani were explored for the first time and found very diverse for the growth
of aquatic hyphomycetes. The study sites being situated in foothills have
comparatively warmer temperature and different substrate pool. Deaddecomposed
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submergedleaf samples were collected,processed, incubated and observed for
identification. Three speciesnamely, Dicranidion sp.Harkness, Monacrosporium
lysipagum(Drechsler) Subramand Wiesneriomyces laurinus(Tassi) Kirkwere found
to be new isolates from Kumaun Himalaya.

Keywords: Aquatic hyphomycetes, Foothill region, Freshwater streams, Irrigation
canals, Newrecords.

Role of Van Panchayat Forests in Climate Change and
Livelihood Development in Bageswar District of Uttarakhand

Inder Rautela and L.S. Lodhiyal

Department of Forestry and Environmental Science, D.S.B. Campus, Kumaun University, Nainital
Mobile Number: 8193986543, E mail: inderrautela333@gmail.com

Abstract

Present study was carried out in Van Panchayat forests of Bageswar district of
Uttarakhand. Van Panchayat forests play a vital role in the socio-economic
development as they provide basic needs of village people in the hill region.
Apart from this, van panchayat forests also play a significant role in climate
change mitigation by sequestration and storage of carbon as a carbon sink. The
present situation of changing climate and livelihood issues has become a critical
for investigation particularly in hills where livelihood security is directly affected
by human activities, climatic and basic social factors as they are all interconnected.
Therefore, this study is an effort to explore the impact on climate change, land
use practices and anthropogenic pressure on sustainable livelihood and natural
resources. According to the findings, soil erosion is more likely in areas where
the plantation was sparse and runoff was considerable. According to community
perceptions, climate change is responsible for the diminished snowfall and water
availability in the region. Water shortage has already started to affect people
adversely. The majority of people in the area believe that there is a change in
the timing of plant blossoming and fruiting. A decline in agricultural field
productivity has also been recorded. In addition, the region has seen an increase
in insect infestations and animal invasions. As a result, the communities are
forced to adapt various changes to their traditional life support activities due to
changing climatic conditions. Changing in the cropping patterns, uses of cash



National Conference on Climate Change: Its Impact on Bioresources of the... 35

SR
& e
tEEd }
& @ 3

crops instead of traditional crops, uses of chemical fertilizer were the main
adaption resulted by climate change. To make things practical and acceptable to
the people, they must be investigated, recorded, explored, and improved with
suitable inputs from institutional science and technology.

Keywords: Van panchayat forest, climate change, livelihood security, socio-economic

Bryodiversity composition of Cedrus deodara (Roxb. ex
D.Don) G.Don Forest Floor at Lohaghat, (Champawat),
Uttarakhand

Manisha Bhandari*, S.D.Tewari and Prachi Joshi

Department of Botany, I.P.G.P.G.G.College of Commerce Haldwani, Nainital
*Presenting Author: Manisha Bhandari

Email: bmannu4@gmail.com; Mob: 7454885727

Abstract

Bryophytes (both liverworts and mosses) are the main component of Himalayan
forest floor vegetation. These fascinating and largely unnoticed plants provide
essential ecosystem services such as nutrient cycling, water regulation, and seedbed
formation. The forest floor provides diverse habitats and microhabitats for the
growth and spread of bryophytes species and communities. Unfortunately, the
forest floor bryophytic layer has never been explored in terms of its bryodiversity
richness. In the present study, the C. deodara forest floor (pH 4.20-4.74) at
lohaghat is taken into consideration to explore its bryodiversity potential. In all,
102 bryotaxa, belonging to 34 families were recorded to be flourishing from
diverse habitats offered by the understory of the deodar forest. Out of which,
31 liverworts, 1 hornwort, and 70 mosses were documented. Amongst liverworts,
Leafy liverworts were the dominant component followed by thalloid, whereas
pleurocarps were recognized as dominant over acrocarps in mosses. Members of
the families Aytoniaceae in thalloid, Frullaniaceae in leafy liverworts, Pottiaceae
in acrocarps, and Brachytheciaceae in pleurocarps mosses were turned out to be
the dominant. Interestingly, 19 bryotaxa were identified as gemmiferous. The
forest floor bryodiversity was found to be rich in comparison to the bryophytic
epiphytes of Cedrus phorophytes. The loss of the bryophytic components in a
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forest ecosystem may negatively influence ecosystem services. The depletion of
the forest floor bryophytic layer will indicate rapidly changing environmental
conditions.

Keywords: Bryodiversity, Cedrus, forest floor, liverworts, mosses

Bioactivity of a Leafy Liverwort Heteroscyphus hyalinus
(Stephani) A. Srivast. & S.C. Srivast. Againsta Common Wheat
Pest Sitophilus granarius Linn.

Neha Binwal*, Prachi Joshi, S.D. Tewari, Saraswati Bisht

Department of Botany, I.P.G.G.PG. College of Commerce, Haldwani- 263139, India
*Email: nehabinwall71@gmail.com

Abstract

Bryophytesare the potentially bioactive plants,representing the second largest
group in the plant kingdomthat remained unexplored concerning their bio-activity.
Many researchers are involvedinscreeningand isolating thebioactive compounds
from bryophytes possessingantimicrobial and insecticidal activity.The frequent
use of chemical insecticides causessoil pollution and insects are becoming resistantto
them. Therefore, the present study aims to monitor the eco-friendly insecticidal
property of potential Himalayan bryophytestoreduce the excessive use of chemical
insecticides. In the present study, in all 10 bryophytes (both liverworts and
mosses) were screenedand tested against the wheat pest viz.,Sitophilus
granarius(wheat weevil)of the family Curculionidae.Out of which, leafy liverwort
viz.,Heteroscyphushyalinusbelonging to the family lophocoleaceaewas found to be
effective against S. granarius.Ethanolic extract of leafy liverwortH.hyalinuswas
evaluated against S.granariusby two methods,” Area Preference Method” and the
“No Choice Bioassay (NCB) with some modifications”in three replicates.
Theresponse of H. hyalinusextract was found to be effective against insectrepellent
and mortality. This is the first report on the bioactivity ofH. hyalinusagainstwheat
weevil which may be beneficial to serve as a guideline for developing effective
measures to control S.granariusattack.

Keywords: Bryophytes, Leafy liverwort, Insecticidal activity
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Abnormal Leaf Structures in Some Himalayan Mosses- An
Observation

Neha Kohli, S. D. Tewari, Sapana Pant, Prachi Joshi

Bryophytes are the green group ofnon- vascular, cryptogams. In mosses usually,
leaves are the key diagnostic tool (shape, size, costa and internalcellular
organization) for their identification.Whileanalyzing bryophyte collections gathered
for taxonomic studiesfrom varied habitat and localitiesin Kumaun and Garhwal
region of Uttarakhand, Western Himalayas, we noticed someunique, unusual,
morpho-structural and internal cellular aberrations in some moss leaves.In all,
nine species of mosses belonging to seven different families were fortuitously
observed to present abnormalities in their leaves. The anomalies noticed in these
mosses interpreted as Chick embryo-like leaf, pseudo-dual tips of the leaf,
irregularly splitted leaf tip, disproponate distichous leaf, cordate leaf, misdirected
costa of the leaf, commingled bifurcating abnormal leaf and spider web like
arrangement of leaf cells.The present paper elucidates the teratology of deformed
moss leaf structures is being reported for the first time. Although, theactual
cause of these foliar abnormalities in mosses is uncertain however, changes in
regional physicochemical substrate conditions, as well as rapid climate change
could be a responsible factor. These preliminary findings will serve as a stepping
stone for greater research in the future.

Keywords- Anomalous, Bryophyte, Morpho-structural, Moss Leaves, Western
Himalayas.

Social Impact of Climate Change in Hills of Uttarakhand.

Nirmala Pargaien

Department of Botany, M.B.G.P.G. College, Haldwani
Mobile — 9412905304, email — n.pargaien@gmail.com

Abstract

The hilly areas of Uttarakhand are highly prone devastating effects of climate
change. The areas at higher elevation are having greater warming. Seventy percent
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of agriculture in these areas is rainfall dependent. This has lead to disrupting in
farming activities. There is a constant fall in agriculture and horticulture. The
rainfall pattern also has been erratic in past decades with both periods of excessive
floods and drought in most of districts. The groundwater levels are going down
all over the area. The foods are disrupting the critical infrastructure in hills; like
roads, bridges, and irrigation and drinking water systems.

This all is leading to migration from hills, leading to ghost villages, abandoned
houses. Also in the populated villages, almost all the men have migrated to
cities. This is leading to neglect of women, children and elderly in these villages.
The social fabric is irreparably torn in many villages.

Another effect is reverse migration of rich to hills, due to high pollution and
traffic in cities. The affluent colonizers are misappropriating scant natural resources
like water thereby destroying thelocal communities and the local way of life.

Keywords: - Uttarakhand, Climate change, migration, reverse migration.

The Impact of Forest Fire on Flora and Fauna and physio-
Chemical Property of Soil of Lamgara Block, Almora
Uttarakhand

Pankaj Arya’, Deepak Kumar, Bharti and Renu

Department of Botany,L.S.M.G.PG. College, Pithoragarh (262502), Uttarakhand
(Email-parya246@gmail.com)

Abstract

The present study was conduct to document the effects of forest fire on
vegetation of Lamgara Block, Almora Uttarakhand. Fire is one of the most
destructive threats faced by the forests of Uttarakhand.Thefire season starts in
March/April continues up to June. The main reason of forest fire in Uttarakhand
is Chir Pine(Pinusroxburghii). In Uttarakhand, Chir Pine (Pinusroxburghii) forests
spread over appx. 16% of total forest area (between 1000 and 1800 m asl) are
particularly prone to forest fire (FF) due to resin-rich leaf litter accumulation on
the forest floor during summer. Wildfires not only destroy flora (trees, herbs,
grassland, forbs, and so on) and their diversity, but they also have a significant
long-term harmful influence on fauna, especially wild endangered species.Fire
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can alsoinfluence a physico-chemical property of soil including texture, color,
bulk density, pH, porosity, organic matter, nutrientavailability and soil
biota.Drought, disease, insect infestation, overgrazing or a combination of these
factors mayincrease the impact of fire on an individual plant species or communities.
Common effects include plant mortality,increase flowering, seed production and
numerous communal affects. Fire affected area showed reduction in speciesdiversity
both in flora and fauna.People of ruler areas of Uttarakhand are dependent on
forests for fuel wood, grass and other biomass.Fire has a direct impact on people,
property, and infrastructure in a social environment, affecting individual and
community health and livelihood.

Keywords- forest fire,Chir Pine (Pinusroxburghii), resin-rich, flora, fauna, physico-
chemical property

Epiphytic Bryophytes of Aesculus indica (Wall.ex Cambess.)
Hook. of Pindari Catchment Area, Central Himalaya

Prachi Joshi, S.D. Tewari & Neha Binwal

Department of Botany, I.P.G.G.PG. College of Commerce, Haldwani-263139, India

*Email: prachi.pragya2l@gmail.com

Abstract

Bryophytes are found at the interface of air and substrate, where climatic
conditions can be drastically different. Bryophytes form a specialized population
of epiphytes at tree bases. Barks of standing trees provide a suitable substratum
for the growth of various epiphytes. Tree bases represent the shadiest habitat
coupled with the highest degree of humidityand offer a wide variety of microhabitats
for bryophytes. In the present study, the bark of Aesculus indica commonly called
horse chestnut was selected to reveal its species composition at thevillage Khati
located at Pindari Glacier track at an elevation of 2300m.The bark of A. indica was
sparse, leaving bare areas in various places.Species diversity of epiphytic bryophytes
was determined by placing 12 quadrats each of 5x5 cm size on four aspects.
Overall, fourteen species of bryophytes were present, out of which eleven were
pleurocarpous mosses, one acrocarpous, and the remaining one was leafy liverwort.
Low species richness may be due to the low moisture content of bark, low water
holding capacity, and acidic nature of the bark (6.49-6.58).

Keywords: Bryophytes, Epiphytes, Species composition
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Effect of Climate Change on Diversity of Aquatic
Hyphomycetes

Pratibha Arya

Assistant Professor, Department of Botany, Government Degree College Talwari, Tharali-246482, Chamoli,
Uttarakhand. E-Mail: pratibha82arya@gmail.com

Abstract

Aquatic Hyphomyecetes also known as fresh water Hyphomycetes, Amphibious
Fungi or Ingoldian Fungi are the dominant colonizers of allochthonous organic
materials (leaves, needles, twigs and branches of terrestrial plants). They are
characterized by tetraradiate or sigmoid spores. Among all the fungi which
colonize the submerged leaves, Aquatic Hyphomycetes are known to be the
most active group. They increase the nutritive value of leaves and the detritivores
prefer such colonized leaves. They also macerate leaf tissues with pectinolytic
enzymes and facilitate release of fine particulate organic matter which is an
important food resource for aquatic invertebrates. Diversity of aquatic
Hyphomyecetes is highest in non-polluted, relatively cool, well aerated streams
running through deciduous forest.

It is well known that climate change has been affecting the ecology of living
organism. The changes in climate are expected to have an impact on fungal
biodiversity. Climate change effects in the community composition, growth,
reproduction and decomposing activity of Aquatic Hyphomycetes. Low
concentration of oxygen and high concentration of metals, nitrate and sulphate
reduced the diversity of Aquatic Hyphomycetes. Temperature appears to be an
important factor affecting the occurrence, distribution and metabolism of the
Aquatic Hyphomyecetes.

Keywords: Aquatic Hyphomycetes, Diversity, Climate change.
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Ecotonal Bryodiversity of Sal-Pine Forest in District Nainital,
Uttarakhand

Richa Arya S. D. Tewari and Prachi Joshi

Department of Botany, |.P.G.PG.G. College of Commerce, Halwani, Nainital

Abstract

The present exploratory study is aim to document the existing bryo-vegetation
of ecotonal zone (800-1200m) of Shorea robusta Gaertn. (Sal) and Pinus
roxburghii Sarg. (Pine) forests met within an altitudinal gradient from foothill
Kathgodam (500m) to higher elevation (Baldiakhan- 1700m) in district Nainital.
The ecotonal zone present between these two dominating major forest types has
a rich biodiversity with the dominance of vascular flora. However, the bryophytes
of the ecotonal zone have not been explored earlier. The present bryoexploratory
survey indicates that the bryophyte richness and abundance were found meager
in pine forests than that in the Sal forest. Interestingly, in the intermingled
ecotonal zone the high bryodiversity was observed. In all, 57 bryophyte species
including 39 mosses, 17 liverworts and 2 hornworts were documented. Out of which
a leafy liverwort Heteroscyphus hyalinus (Stephani) S.C. Srivast. & A. Sriavst.
and a moss species Aulacopilum glaucum Wilson turned out to be a new addition
to Kumaun Himalayan bryoflora. It was also noteworthy, that the ecotonal zone
was found to support the growth of Thuidium sparsifolium (Mitt.) A. Jaeger of
Sal forest and Brothera leana (Sull.) Mull. Hal. of Pine forest. Interestingly, these
species were not found extending beyond the transitional zone to their respective
forest habitats which indicate their restricted distribution. Deforestation,
urbanization, and cementation are accelerating the phenomenon of climate change.
Consequently, the existing bryo-vegetation of different forest types is also reducing.

Keywords: Bryodiversity; Ecotone; Sal-Pine Forest




42 National Conference on Climate Change: Its Impact on Bioresources of the...

Antagonistic Activity of Aquatic Hypomycetes Against Some
Plant Pathogenic Fungi

Ruchi Jalal *; Saraswati Bisht; Saima Altaf
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*Email: ruchijalal13@gmail.com

Abstract

Aquatic hyphomycetes the member of Fungi Imperfecti are the major microbial
element in aquatic ecosystems occurring as active colonizer of submerged decaying
leaf litter. These fungi are recognized to possess secondary metabolites which
may lead to the discovery of new bioactive products of medicinal and agricultural
importance.lnitially, in 1999, Gulis and Stephanovich reported antibiotic effects
of 29 species of aquatic hyphomycetes and some of these fungi were also reported
to have antifungal properties. ‘Anguillosporal’ and ‘Quinaphthin’ are the
antimicrobial compounds obtained from Anguillospora longissimaand Helicon
richonisrespectively.In the present study,antagonistic activityof two potential aquatic
hyphomyecetes viz., Cylindrocarpon aguaticumand Beltrania rhombicawere tested against
three plant pathogenic fungi viz., Fusarium oxysporum, F. solaniand Rhizoctonia
solaniusing dual culture technique method. C. aquaticum showed antifungal activity
against all the three pathogenic fungi while B. rhombicashowed positive effects
only against F. oxysporum. The present results stipulate the bioactivepotential of
aquatic fungi,whichcan be used as an alternative source of biocontrol agents
against plant pathogens.

Keywords: Antagonistic, Aquatic Hyphomycetes, Dual culture technique,
Biocontrol agents.
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Long- Lost, Red Listed Indian Liverwort Sewardiellatuberifera
Kashyap-Recollected from Mukteshwar Region of District
Nainital, Western Himalayas

Sapana Pant, S.D. Tewari, Prachi Joshi & Manisha Bhandari

Department of Botany, Indira Priyadarshini Govt. Girls Post Graduate College of Commerce Haldwani,
Nainital

Abstract

Bryophytes are surface-dwelling, rootless plants that contribute significantly
to the Himalayan vegetation, even minor changes in environmental conditions
can have an effect on them. Many bryophytic species are becoming increasingly
rarer due to changing climatic conditions. During the course of bryo-exploratory
survey, we came across an extremely rare, long lost, red listed, monotypic endemic,
Indian liverwort SewardiellatuberiferaKashyap recollected after a lap of over three
and half decades from an altogether new location Mukteshwar region (2171 m)
of Nainital district in Kumaun Himalayas, Uttarakhand. The remarkable finding
of this monotypic, endemic Himalayan liverwort is the most significant information
for bryological wealth of the world. Scattered, scanty, sporiferous population of
S. tuberiferawere found to be growing on shady, moist, lime stone dominated
South -West facing, slopy site in association with other thalloid liverworts and
mosses. The presently located site of this hepatic is under the constant pressure
of several developmental activities including the mounting pressure of ecotourism.
Over these years the plant has totally vanished from its original localities due
to disturbed habitat and climatic conditions. Hence serious conservation steps
are needed to protect this spot for future aspects.

Keywords: Monotypic; Endemic; Rare Hepatic; Red list; Conservation
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Herbal Gardens for Conservation of Medicinal Plants of the
Himalayan region

Uma Pandey Padalia® and Madhulika Pathak®

Assistant Professor, Government Degree College, Kanda, District-Bageshwar
Principal, Government Degree College, Kanda, District-Bageshwar

Abstract

Uttarakhand state is known for its vast forest cover with huge variation in
species of medicinal and aromatic plants. These plants are used in traditional
local medicines, food, flavors and in local cuisines and variety of other uses
worldwide. Various medicinal and aromatic plants are collected from forest and
few of them from cultivation are part of trade and source of income to the
farmers and local peoples. Climate change with changing weather patterns,
industrialization, deforestation, illegal collection of these plants have a huge
impact on the population and distribution of the medicinal and aromatic plants.
Establishment of herbal garden at college premises, institutions can play an
important role in the conservation of medicinal and aromatic plants. Moreover,
the herbal gardens help in creating awareness, popularizing the utility of commonly
available and frequently used medicinal plants among the people, students, visitors
etc. Herbal gardens also offer a great opportunity for improving the quality of
education and for learning basic life skills towards our bio resources. With this
concept, an herbal garden was developed at Government Degree College, Kanda
under ‘CM Innovation Scheme’ for conservation as well as commercial and
entrepreneurship development in students and local farmers for medicinal and
aromatic plants. Various economically useful plants viz. oregano, lavender,
peppermint, lemon balm, rosemary, lemongrass, citronella, artemisia, rose, alovera,
pyrethrum, stevia, chamomile, thyme, sweet marjoram, bael, bahad, harad, awanla
etc. are maintained and grown in the established herbal garden for their
conservation, creating awareness and for education purpose. In future, the chemo
and bio prospection of these medicinal and aromatic plants will be done for
various herbal formulations.
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Signifinance of Agrobiodiversity of Agroforestry System on
Livelihood and Climate Change Mitigation in Tarai Region of

Kumaun Himalaya.

Vasundhra Lodhiyal?, L. M. Tewari! and A. Tewari?

Department of Botany, D.S.B. Campus, Kumaun University, Nainital, Uttarakhand, India
’Department of Forestry and Environmental Science, D.S.B. Campus, Kumaun University Nainital,
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Mobile No. 9410373658, Email address: vasundhralodhiyal@gmail.com

Abstract

Agrobiodiversity plays a major role in the sustainable development of resources
by providing diverse farm products to rural communities. Agroforestry systems
are highly diverse and variable as compared to sole cropping systems and
considered profitable. Due to ever-growing human population and infrastructure
development the need for high and diverse yield systems can be felt globally.
Present study was focused on Tarai region of Uttarakhand with particular reference
to incomeand climate change mitigation.The present work was carried out onforest
tree-based agrisilviculturesystem practiced by farmers. The data collection,
identification and use of plant species were determined by using scientific and
PRA methods. The existing practices of intercropping were assessed. In the study
site, farmers have grown several forest tree species like poplar, eucalypt and
teak in their own land for commercial and domestic use. Under the trees, farm
crops cultivated are wheat, sugarcane, paddy, mustard, vegetablesand fodder
grasses.Based on the study, agrobiodiversity in an agroforestry system
providesavariety ofplant produce to the farmers and a greater level of carbon
sequestration. Thus, on the basis of findings it can be concluded that an agroforestry
system provides a higher yield with much more diversity of crops and is an
economically beneficial practice. A tiered agroforestry system helps
improvemicroclimate and mitigateeffects of climate change. Agroforestry practices
must be promoted for conservation of resources, socio-economic development
and climate change mitigation.

Keywords: Agrobiodiversity, agroforestry system, income, climate change
mitigation
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Importance of Native Biodiversity of Honey Bees in Buffering
the Impacts of Climate Change

Sharmishtha

Department of Zoology, SSJ University Campus Almora
Email: mehra.sharmishtha@gmail.com

Abstract

Pollination is one of the most important mechanisms in maintaining and
promoting biodiversity and life in general on Earth. Pollination also benefits by
increasing food security and improving livelihoods. In most ecosystems, bees
are the major animal pollinators, and the European honey bee (Apis mellifera L.),
in addition to providing vital pollination ecosystem services, is also regarded
more productive than others. Climate change is a major threat to honey bees on
many levels, including severe weather events (e.g., high temperatures in the
winter and summer, decreased rainfall, drought, and heavy water floods), which
have a significant impact on honey bee behavior and physiology. Plant and
pollinator seasonal phenologies have also shifted due to it. Therefore, pollination
services provided by the managed honey bee are expected to decline under
climate warming but the opposite is seen in the pollination services provided
by most native and wild taxa . This is because differential responses to climate
warming by diverse taxa will be enhanced by having a diverse assemblage of
species providing the pollination service. As a result, native biodiversity plays
an important role in mitigating the effects of climate change, as they are better
adapted to severe and varied environments and can cope with future environmental
changes. Apis cerana, a native species that provides priceless pollination services
to both cultivated and wild landscapes, natural resistance to Varroa and other
pests, ease of maintenance, adaptability to local conditions, and well adapted
for local breeding and productivity, is thus a preferable species over Apis mellifera
for better adaptation to climate change and new pathogens. The purpose of this
paper is to discuss how native biodiversity can stabilize ecosystem services against
environmental change. The relevance of native species conservation through
programmes will necessitate significant commitment and financial assistance.

Keywords: Native, Biodiversity , Apis cerana, Apis mellifera, Pollination, Climate
change
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Prey Preference of the Aphidophagous Ladybird, Coccinella
transversalis on Two Aphid Species (Coccinellidae:
Coleoptera)

Mamtesh Kumari and Noorin Saifi
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India.
*Author: noorinsaifi94@gmail.comPhone N0.7906806993

Abstract

Various predators, parasitoids and pathogens cause natural suppression of
insect pests of different vegetable crops particularly eggplant, tomato, cabbage,
cauliflower, chilli, potato, lady’s finger etc. Vegetables rank next to cereals and
occupy a very important place in human diet and serve as supplementary source
of nutrients like carbohydrates, proteins, vitamins, minerals and energy for all.Pest
control by using pesticides causes damage to the natural suppression of the
pests by killing parasites and predators. The control of these pests by using
biocontrol agents is eco-friendly safer to the environment. Amongst the potential
bioagents, Coccinellids, popularly known as ladybird beetle, are one of the most
successful group of insects. Thus exploiting them as predators or bioagents is
one of the ways to generate eco-friendly, cost effective and self-sustaining approach
in suppressing pest populations.Coccinella transversaliscommonly known as the
transverse ladybird, is an aphidophagous ladybird of oriental region, native to
India. Our aim in the present study is to observe the prey preference of the
aphidophagous ladybird using eggs, first instar and second instar. Both the
male and female adults of beetle prefer to consume A. gossypii in cafeteria setup.
However, when provided with aphids separately, the adults showed no significant
difference in aphid consumption. The information obtained from the present
study will be helpful in summarizing that dietary selection in beetle depends
largely on the aphids host combination.
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Physico-chemical Characteristics of River Kosi in Districts
Nainital and Udham Singh Nagar (Uttarakhand)

Ravi Kumar* and Pramod Kumar

Department of Zoology, Radhey Hari Govt. P.G College, Kashipur, U.S. Nagar — 244713 (Uttarakhand), India;
Email: ravigola76@gmail.com
*Corresponding and Presenting Author

Abstract

The Present study deals with the assessment of physico-chemical parameters
of river kosi in district Nainital and Udham Singh Nagar Uttarakhand , on
seasonal basis for one year (2020-21) at four sampling sites. During the study
physicochemical parameters were monitored with the help of standard methods
of APHA (1995) and Trivedi and Goel (1986). Some selected parameters for
water quality assessment are pH, dissolved oxygen(DO), free CO, , chlorides,
total alkalinity, temperature, total dissolved solids, total suspended solids, total
solids, velocity, transparency and temperature were analyzed.

Keyword:- water quality, kosi river ,physico-chemical parameters.

Ovipositional Behaviour of an Aphidophagous Ladybird
Beetle, Menochilus sexmaculatus (Fabricius) in Terms of geo-
and Phototaxis.

Mamtesh Kumari and Deepa Arya

Biocontrol laboratory, Department of Zoology, Radhey Hari Govt. P.G. College, Kashipur, Udham Singh
Nagar -244713, Uttarakhand, India.
*Author: deepa262402@gmail.com Phn No. 9758456594

Abstract

Present scenario of Indian agriculture, most of the economically important
agricultural crops are severely attacked by several insects, that cause heavy
damage to the crop plants. Amongst them, Aphids (Hemiptera: Aphididae) are
the most notorious and severe pests. Amongst the potential bioagents, coccinellids,
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popularly known as ladybird beetles (Coleoptera: Coccinellidae), are one of the
most successful group of insects. Thus exploiting them as predators or bioagents
is one of the ways to generate ‘eco friendly, cost effective and self sustaining
approach in suppressing pest populations’. Menochilus sexmaculatus is an important
ladybird for the biocontrol of aphids. Our aims in the present study were to
observe the ovipositional behaviour of aphidophagous ladybird, Menochilus
sexmaculatus, for geo- and photo-taxis, (individually as well as in combinations),
The beetle exhibited a high preference for negatively geotactic substrates for
oviposition. There was no clear preference for positively or negatively phototactic
substrates. When studied in combination, it was observed that substrates that
were negatively geotactic were preferred over other substrates regardless of the
phototaxis. Hence, selection of negatively geotactic substrata for egg laying may
possibly help in decreasing the predation risk to eggs and grants a shaded and
humid microclimate to newly hatched larvae. The information obtained from
the present study will be helpful in improving the methods for the mass-
multiplication of these ladybirds, and aid successful biocontrol of aphid pests.

Effect of Environmental Changes on Species Richness and
Butterfly Diversity in Bhimtal and Ramnagar Region of
District Nainital Uttarakhand

Reeta joshi and Promod joshi

Department of zoology, R.H.G.P.G College Kashipur U.S Nagar, Uttarakhand, India.
E-mail: promodjoshi4@gmail.com, ritujoshi502@gmail.com

Abstract

Taking the increasing anthropogenic pressure and its drastic outcomes on
the distribution of vegetation and fearful environmental changes into the
consideration following study was done to observe the effect of environmental
changes on butterfly diversity on Ramnagar and Bhimtal region in Nainital
district Uttarakhand. A total number of 636 individuals comprise on both site
of observation which are belonging to 3 families of butterfly. Butterfly population
was found to be correlated with the human population as well as with the
distribution of vegetation. Maximum number of butterfly was recorded in Bhimtal
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lake side and near butterfly museum and village area, due to low pollution
level and high elevation and least number of butterfly was observed in town
area of study site due to high pollution and temperature.

Basking Behavior of Butterflies Across Elevations of
Champawat in the Western Himalaya

Aman Verma! and Mahipal Singh Kutiyal?

!Assistant Professor (Zoology), Government Post Graduate College, Berinag — 262531 (Pithoragarh), Soban
Singh Jeena University, Almora, Uttarakhand

Email ID: amanzoologyl187@gmail.com

2Assistant Professor (History), Government Post Graduate College, Berinag — 262531 (Pithoragarh), Soban
Singh Jeena University, Almora, Uttarakhand

Email ID: mahipalkutiyal@gmail.com

Abstract

Basking is the specialized mechanism of behavioral thermoregulation in which
butterflies principally by orienting their body and wings in a particular position
attain a relatively elevated temperature in their thoracic musculature, necessary
for efficient and autonomous flight to occur. This process of body thermoregulation
is achieved by different behavioral strategies such as selection of perching
microhabitat and subtle changes in body orientation and wing posture relative
to the sun. In the present study, behavioral thermoregulatory strategies of butterflies
were explored across elevations ranging between 250 m to 2450 m in Champawat
District of Uttarakhand, Western Himalaya. The highest number of species that
performed basking were recorded from the Nymphalidae (48 species), followed
by Hesperiidae (17 species), Lycaenidae (15 species), Pieridae (9 species),
Papilionidae and Riodinidae (3 species each). Butterflies were observed perching
on the foliage, rocks, pebbles, gunny bags, stick, log or trunk of the tress, metalled
or unmetalled roads. The reflectance form of basking posture was the most
frequently observed thermoregulatory position, followed by lateral basking, dorsal
basking and appression form of basking. Such information on climatic adaptations
is crucial for butterfly conservation across elevations sensitive to global climate
change in the Himalaya.

Keywords: Basking, Behavior, Climate change, Himalaya, Thermoregulation




National Conference on Climate Change: Its Impact on Bioresources of the... 51

SR
& e
tEEd }
& @ 3

Species Composition and Diversity of Sal and Shisham
Dominated Forest in Central Himalaya

Falak Siddiqui* and L.S. Lodhiyal

Department of Forestry and Environmental Science,
S.B. Campus, Kumaun University, Nainital- 263001, Uttarakhand, India
Mob.no.-6395577895, E-mail falak0806@gmail.com

Abstract

Forest ecosystem embodied diverse vegetation distributed widely in Himalayas.
Pattern and relationships between species diversity and ecosystem functioning
are current areas of ecological interest throughout the world. Present study aims
to assess phytosociological analysis using quadrat method in sal and shisham
dominated forests of sharda range, Haldwani forest division of central Himalaya,
Uttarakhand. Among the fifteen tree species, total density of trees and seedlings
varied between 290-690 ind.ha?, and 270-870 ind.ha! while saplings showed 560-
740 ind.ha! in sal dominated forest. Among the ten tree species, total density
of trees and seedlings varied between 250-350 ind.ha'and 250-740 ind.ha* while
saplings showed 300-510 ind.ha!in shisham dominated forest.Density of shrubs
and herbs varied between 720-960 ind.ha!and 14.83-53.43 ind.ha-'respectively in
sal dominated forest. Density of shrubs and herbs varied between 1040-1560
ind.haland 83.93-148.37 ind.ha! respectively.Tree species diversity was 1.07-2.11
and 0.87-1.37 in sal and shisham dominated forest.Sal dominated forest showed
greater variation in species composition as compared to shisham dominated
forest. Biotic pressure and variation in climate causes disturbance in the forest.

Keywords: Shorea robusta; Dalbergia sissoo; density; species diversity; biotic
pressure.




52 National Conference on Climate Change: Its Impact on Bioresources of the...

MR
< "

Role of Van Panchayat Forests in Climate Change and
Livelihood Development in Bageswar District of Uttarakhand

Inder Rautela and L.S. Lodhiyal

Department of Forestry and Environmental Science, D.S.B. Campus, Kumaun University, Nainital
Mobile Number: 8193986543, E mail: inderrautela333@gmail.com

Abstract

Present study was carried out in Van Panchayat forests of Bageswar district
of Uttarakhand. Van Panchayat forests play a vital role in the socio-economic
development as they provide basic needs of village people in the hill region.
Apart from this, van panchayat forests also play a significant role in climate
change mitigation by sequestration and storage of carbon as a carbon sink. The
present situation of changing climate and livelihood issues has become a critical
for investigation particularly in hills where livelihood security is directly affected
by human activities, climatic and basic social factors as they are all interconnected.
Therefore, this study is an effort to explore the impact on climate change, land
use practices and anthropogenic pressure on sustainable livelihood and natural
resources. According to the findings, soil erosion is more likely in areas where
the plantation was sparse and runoff was considerable. According to community
perceptions, climate change is responsible for the diminished snowfall and water
availability in the region. Water shortage has already started to affect people
adversely. The majority of people in the area believe that there is a change in
the timing of plant blossoming and fruiting. A decline in agricultural field
productivity has also been recorded. In addition, the region has seen an increase
in insect infestations and animal invasions. As a result, the communities are
forced to adapt various changes to their traditional life support activities due to
changing climatic conditions. Changing in the cropping patterns, uses of cash
crops instead of traditional crops, uses of chemical fertilizer were the main
adaption resulted by climate change. To make things practical and acceptable to
the people, they must be investigated, recorded, explored, and improved with
suitable inputs from institutional science and technology.

Keywords: Van panchayat forest, climate change, livelihood security, socio-
economic
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Impact of Climate Change on Wetlands

Nivedita Sijwali

K.P.S. Dwarahat, Almora

We all know that after the Big Bang, the earth came in existence and gradually,
unicellular and then multicellular organisms evolved. Whenever we observe various
organisms around us in different terrains like - rivers, lakes, forests, mountains,
etc - we get so mesmerized. So, what if the terrestrial and aquatic biodiversities
meet at one place? That place is known as a Wetland, which is a biodiversity
hotspot. Now, the matter of concern is when humans are facing so much crises
due to the Climate Change, then how adversely will the Climate Change be
threatening the Wetlands?

Green Chemistry

Pranjal Rawat

Shivaji cCollege, DU
Contact no-7037362678, Email id- rawat23pranjal@gmail.com

Green Chemistry is a tool for the sustainable development of the chemical
industry. It is an approach to the design, manufacture and use of chemical
products to reduce or eliminate chemical hazards. It focuses on the reduction,
recycling and elimination of the use of toxic and hazardous chemicals in production
processes by finding creative alternative routes for making the desired products
that minimize the impact on environment and human health. It is one of the
most explored topic these days .The three main developments in green chemistry
include the use of super critical carbon dioxide ,water as green solvent , aqueous
hydrogen peroxide as an oxidizing agent and use of hydrogen in assymetric
synthesis. The negative impact of chemicals on environment can be reduced by
implementing the 12 principles of Green Chemistry wherever possible like waste
prevention,less hazardous chemical synthesis,designing safer chemicals ,safer
solvents and auxiliaries etc.Together such fundamental innovations in chemical
sciences will lead us to a new generation of chemical synthesis.
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Health Risk Assessment of Heavy Metals in the Lakes and
other Drinking Water Sources of Nainital Distict, Kumaun
Lesser Himalaya, India

Nirmit Sah*'and Rajeev Upadhyay!

! Department of Geology, Centre of Advanced Study, D.S.B Campus, Kumaun University, Nainital
Corresponding Author: nirmitsah@kunainital.ac.in , Telephone num: 7409119189

Abstract

Himalayan lakes are the naturalsource of drinking water for millions of people.
Heavy metals are released in lakes either through anthropogenic activities or are
leached from the surrounding rocks. Heavy metal pollutants in drinking water
have raised serious concerns due to their high toxicity and carcinogenic properties.
Thepresent study was conducted in Nainital, Kumaun Lesser Himalaya, India to
i) determine the concentration of heavy metals (Lead, Chromium, Cadmium,
Molybdenum, Zinc, Copper, Barium, and Nickel) in the lakes and springs of
Nainital district and ii) estimate the health risk of carcinogenic and non-carcinogenic
heavy metals in adults and children. An orderly arrangement of toxic heavy
metals in the study area wasBa>Pb>Zn>Ni>Cu>Cd>Cr>Mo.Contaminationwas
more pronounced through ingestion as compared to dermal absorption. The
health index calculated for the study area was less than 1 indicating the study
area is in the safe zone.

Keywords: lakes, springs , contamination , carcinogenic , non-carcinogenic

Solar activity: A possible cause for Modulation in lonosphere

Suman Garia

Department of Physics, Government Post Graduate College, Dwarahat, Almora
E-mail: sumangariakg@gmail.com:

Abstract

Sun is the primary source of climate on the earth. Solar activities can
considerably change the earth’s atmosphere and lead to climate change. The
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ionosphere is formed by the ionizing effect of solar X-ray and Ultraviolet (Solar
XUV). Solar activities (CME, Solar flare, Solar Proton events) modulate
Interplanetary Magnetic Fields (IMFs). This modulated IMFs reconnect with earth’s
magnetic field. The energetic plasma is injected into the earth’s upper atmosphere
during this process. Thus various physical and chemical processes get affected
in the ionosphere, which further modulate the structure of the ionosphere.

In the present study, we take the intensity of solar XUV, CME occurrence and
solar proton events as solar activity index and lonosphere Total Electron Content
(TEC) as ionosphere index. We do a comparative study between solar activity index
and ionosphere index to find the association between solar activity and modulation
in the ionosphere structure. This study helps us to understand the ionosphere
climatology, which further provides insight into the ionosphere weather problem.

Keywords: Solar XUV, CME, Solar Proton Events, TEC and IMFs

Potential Spectroscopic Probe to Find the Non-Biological
Water Contaminants.

Neetu Pandey

Government Degree college, Talwari, Chamoli, Uttarakhand

Abstract

We can’t imagine our life without water. It is the basic necessities of life.
Increasing population, have created lots of issues related to various environmental
pollution and water pollution is one of them. Our waterways have becomes
polluted almost beyond redemption.The major cause for this is untreated household
and industrial waste. To remedy this situation, we need efficient methods, tools,
technique and novel approaches for detection and purification of contaminated
water to ensure the safe health.

The present study proposes some potential fluorescence probe to detect the
non —biological water contaminants such as heavymetals like Lead (Pb), Mercury
(Hg), Nickle( Ni) etcwhich is found in water supply. The detection of different
heavy metal in agueous medium is done through steady state and time resolved
fluorescence spectroscopic techniques.
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Exceptional Optical Properties of Cspbbr3 Quantum Dots

Richa Gahlaut,?® Aparna Shinde,*ShailjaMahamuni ®

aDepartment of Physics, Government Degree College, Chandrabadni (Naikhari), Tehri Garhwal.
bDepartment of Physics, Savitribai Phule Pune University, Pune.

Email: gahlaut.richa@gmail.com , Mobile: 9027005091

Abstract

Cesium lead bromide (CsPbBr,) perovskite quantum dots are known to have
extraordinary optical propertiessuch as extremely high photoluminescence
(PL)quantum yield with narrow linewidth. Three different sizedCsPbBr,
nanocrystals(5.5 nm, 7.3 nm and 10 nm) were synthesized by hot injection method.
55 nm sizedquantum dots exhibit nearly ~95% photoluminescence efficiency.
Moreover, these small sized QDs are showing stimulated emission at low
temperature (10K) which may bebeneficial in constructing QD laser. In addition,
these QDs show highly polarized emission. These extraordinary PL properties
of CsPbBr, make them the potential candidates for the optoelectronic devices.
CsPbBr,perovskite QDs are also used in making solar cells. Solar cells being the
great alternative of clean energy and is the utmost need of the present time.

Keywords: Quantum Dots, PL Quantum vyield, stimulated emission.

The Inherent Benefits of Carbon Farming in Present Scenario

Narendra Kumar Singh

Department Of Mathematics, GPGC Dwarahat, Almora

Abstract

Now, Agricultural experts and Environmentalists agree that the prudent way
to fix our broken food system is Carbon Farming. With a population about 8
Billion at present, it is really very difficult to feed it thrice a day. As we go
through the alarming reports of IPCC and UNFCCC, the situation seems terrific.
So a serious discussion on the possible ways to survive is the need of hour.
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In this paper, we are going to discuss various Pros & Cons of Carbon Farming.
This is a comprehensive farming approach to optimize Carbon Capture on
Agricultural Landscapes.

Keywords : Carbon Farming, Food System, IPCC, UNFCCC, Carbon Capture

etc.

Urbanization as a Cause of Climate Change: A Theoretical
Analysis

Upasna Sharma

S.S.M.M.U.S.S.S. Govt. P. G. College Dwarahat, Almora Uttarakhand 263653 Email- drupasna.eco@gmail.com

Urbanisation is an index of socio-economic progress. Infact any attempt towards
the attainment of better standards of living must mean in economic terms, creation
of new employment opportunities through a diversified economy with accent on
non agriculture pursuits. We know some positive implications of urbanization includes
the creation of employment generation, technological and infrastructural advancement,
improved transport and communication system, quality education and medical facilities.

In present times, due to uncontrolled urbanization many problems have been
occurring in so many ways, such as air pollution, noise pollution and water pollution.
It can be said that climate change is a result of urbanization. Climate change has
become a critical issue at the global platform. Climate change presents a unique
risk to the livelihood of people. Over the past few decades, it has become increasingly
parent that human actions are changing atmospheric conditions, thereby causing
global climate change. Recognitions of climate change as a significant universal
environmental challenges, has its origin in the adoption of the United Nations
Framework Convention on Climate Change QUNFCCC) in 1992. It’s finding is based
on human induced climate change caused due to rapid industrialization, burning
fossils fuel and overuse of resources like forest and land. The newly formed climate
change department has received its first budgetary allocation of Rs. 100 crore for
2010-11. Above mentioned aspects will be discussed in this paper.

Keywords- Urbanisation, Economic Progress, Climate Change, Atmosphere.
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Impact of Climate Change on Bio Resources

Neema Pant

Department of Political Science, Govt Degree College Ramgarh, Nainital

Climate change and its impact on biological resources is a complex and
frightening challenge faced by the world at the present time. A change in global
or regional climate and long term shifts in temperature and weather pattern is
called climate change. Climate change is a problem which occurs due to
environmental pollution, the meaning of environment is the overall environment
which Is given to man by nature. Air, water and fertile land all are necessary
bio resources for living being but due to scientific and technical development
and consequently rapid industrialization, urbanization and economic development
all the purity/accuracy of environment is on the verge of extinction. After 19th
century the temperature of earth increases about 3 to 6 degree Celsius. this
climate change has happened so fast that from human to the whole plant world
has not been able to live in harmony with it.99% of overall loss of bioresources
due to climate change happened in low income countries like India. Due to
climate change there are so many adverse impact on bio resources. The main
problem due to climate change is decline in agricultural productivity. This is
because of change in rainfall patterns, drought, flooding and the geographical
redistribution of pests and diseases affect food quality. Projected increase in
temperature, change in precipitation pattern, change in extreme weather events
and reduction in water availability may all result in reduced agricultural
productivity. As we know most of the people of India depends on agriculture
directly or indirectly. For a developing economy as India along with these challenges
achieving the goal of development is a very difficult task. We can prevent our
resources by reduction in greenhouse gases. Strategies like green bonus to greenery
rich states, green bank policy, use of traditional knowledge and resources,
promotion of organic farming, public people partnership, resource conservation
bases technologies can play an important role to save biological resources.
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Assessment of Indigenous Method of Crop Protection and its
Effectiveness Against Rhesus Macaques: A Study of
Uttarakhand

Bhupender Oulakh'*, Deepa Vinay?

1. Department of Home Science, Govt. P.G. Degree College, Champawat, Uttarakhand (India)
2. Department of Family Resource Management, College of Homescience, GBPUAT,Pantnagar, U.S. Nagar
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Mob no.: 8791690826, Email: bhupinder.aulakh117@gmail.com

Deforestation is one of the reasons of climate change and it has negative
impact on food security and migration of the wild animals toward residential
areas. Wild animals’ damage to agricultural interests is a major facet of conflict
because it incurs a severe economic loss and inconvenience to small farmers of
hills. Rhesus macaques (Monkeys) are the only daytime agents of crop damage
throughout the year. Therefore, the present study was designed to develop and
assess the indigenous method for crop protection against the rhesus macaques
at grass root level in hill region of Uttarakhand. The one-fifty households were
randomly selected from different villages of Nainital and Almora districts and
interviewed. It was reported by the farmers that Rhesus macaques at day time
and wildboar at night are key problematic animals in hills. They destroyed the
50% crops which has been a matter of serious concern among farmers. They
said thatthis was the major reason for leaving agricultural practices and migration
of people from the hills. By keeping the severity of the problem, a monkey
repellent solution was prepared from hatchery waste and sprayed around the
crop. It was observed that this spray helps to keep away monkeys from the
garden area because it has pungent smell. It was effective for more than ten
days and it can be re-sprayed within ten days due to its cost effectiveness and
easy availability. It is a good hatchery waste management also. Thus, it can be
concluded that it is necessary to provide low-cost intervention especially to
women farmers in order to sustain agriculture in hills.

Keywords: Crop protection, Deforestation, Rhesus macaque, Indigenous, Wildlife,
Hatchery waste management
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Eco-dystopia: a Long Shot or a Near Threat

Divankar Singh and Nazish Khan

Department of English, SSMMUSSS Govt. P.G. College Dwarahat

Abstract

Climate Change refers to long-term shifts in temperatures and weather patterns.
These shifts may be natural, such as through variations in the solar cycle. Literature
has its fair share in representing climate change and is inextricably linked to
presenting a picture of the contemporary society. Dystopia means a diseased,
faulty or unfavorable place and Eco dystopia is a variant of the dystopian novel.
Eco dystopias are a consequence of eco disasters and the environment—whether
forest, ocean, water generally, or the animal world—plays a key character. This
research paper tries to draw parallels between a speculated Eco-dystopian
community and the contemporary world in function by examining Parable of the
Sower by Octavia Butler. It focuses on the literary portrayal of nature and ecosystem
in this aforementioned text. An Eco-Dystopian perspective would help in bringing
to the awareness what the future would be if contemporary ways of living,
modernization, industrialization, and nuclearization proceed unchecked.

How To Minimise the Impact of Climate Change

Mamta Goswami

Research Scholar-History Department, S.5S.M.M.U.S.S.S. Govt. P.G. College. Dwarahat. Almora

Climate change is a phenomena of shift in weather pattern ie unseasonal &
erratic rain, longer and more intense drought, storm, heat waves etc. As a result
leading to disrupting the usual balance of nature This poses risk to food security,
availability of fresh wateretc which in turn can have cascading effects to mankind

There are some of the ways enumerated as under to minimize the impact of
Climate Change:

e Speak Up -This is the simplest thing one can do “Talk to your family &
friends” about the gravity of the matter.
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* Reduce water wastage-Saving water reduces carbon pollution because it
takes lotof energy to pump,heat & treat water

e Use energy efficient appliances- Uses of LED bulb can reduce the energy
consumption to one-sixth. Same is with energy star levelled appliances.
Turn off the lights when not in use

e Use public transport or use fuel efficient vehicle-Study suggest transport
contributes around one-fourth of greenhouse gas emission. Turn off your
engine if you are stopped for more than 10 seconds.

* Reduce reuse and recycle
e Hang-dry your clothes instead of using dryer
e Turn vegetarian and reduce food waste.

* Bring your own shopping bag-Plastic are incredibly destructive to the
environment they contaminate soil and waterways.It takes around 1000
years to degrade.

e Plant a tree

Apocalyptic Visions in Works of Mary Shelley and Margaret
Atwood

Nazish Khan and Pooja Arya

Abstract

In these last two hundred years, human progress has been at its zenith in
evolutionary terms butsomewhere these progressive tendencies are depleting
our natural habitat in equal proportionand creating an ecodystopian planet . All
the artists, poets and writers have been warning us allalong of upcoming crises
but we never respond and give an attentive ear to it.This paper analyses Mary
Shelley’s The Last Man and Margaret Atwood’s The MaddAddamTrilogy in
ecocritical terms. Their works can be taken as visionary and ingenious tales
thatfabricate awareness of self-destructive tendencies of humankind. In brief
these works criticallyexamines how the ravaging consequences of ecological damage
lead to a terrible upheaval anddownturn.
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Segregation — The Key to SWM - A Case of Jhadsa Village-
Gurugram

Pradip Kumar Nath and Rimple Manchand

Department of Economics, G D Goenka University, School of Humanities and Social Science, Gurgram

Abstract

Segregation of Solid Waste at source is sine qua non to a sustainable solid
waste management regime. The policy issues differ significantly between global
north and global south. Though the development path followed by both are
more or less the same, the policy implications and their ramification regarding
the banes of development like solid waste creation and it’s plausible and probable
disposal has taken different trajectories in the post war period and sometime
at loggerheads in the post globalized world order. The New Economic Policy
followed vide the LPG perspectives has catalyzed the fear and concern expressed
in the Rio earth Summit a quarter century before. One of the serious factors
affecting the future of the earth is the indiscriminate littering of solid waste
across the globe. Wastes are normally solid and generally the word is suggestive
of the materials those are useless and unwanted. The models and priorities set
for waste management by a technological society continues to be an engineering
function which does not fit with the realities of developing and middle income
category countries. Taking this into consideration the government of India
envisioned the Solid Waste Management Rules, 2016 with a paradigm shift with
removal of the word Municipal from the established uses of the word as Municipal
Solid Waste (MSW) and fixing the responsibility upon the generator in the first
place for a better solid waste management (SWM), which may result in a circular
economy with reduce, reuse, recycle and repurpose as the basic ingredients of
SWM. Taking this into cognizance, the present study is taken up to examine the
efficacy of segregation behavior of the household in one of the localities in
Gurugram i.e. Jhadsa village located in front of Medanta Hospital. The research
paper is based on survey with questionnaire, Focus Group Dissuasion (FGD)
and Participant Observation.

Keyword- Segregation, Solid Waste, Household, Postmodernism, Constructivism
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Climate Change: Its Impact on Bio-resources of Himalayan
Region

Rita Goswami and Anjum Ali

SSMMUSSS Government P.G. College Dwarahat

Abstract

Uttarakhand is Considered to be highly sensitive for climate related changes.
Uttarakhand is agricultural state. Climate change is an important aspect that is
likely to influence tourism, environment, weather and livelihooods of people.
Monsoons and Temprature also affected the climate. Uttarakhand has two different
climatic regions hily and plain region and blance is more important in this zone.
The frequency and intensity of extreme weather, changes in forest soil, forest
fires can damage climate and will make water more expensive, affect the cost
of raw materials and production. The ecosystem of uttarakhand is very sensitive
and that’s affect the climate very easily the frequencey of landscape melting
glaciers and harmful gas and people’s livelihoods and communities. “Economic
climate” usually reflects the state of the jobs market business and stock market
and in uttarakhand.its reflects traditional business, tourism, natural herbs, historical
heritage and historical places. “Social Climate” reflects relationship, personal
growth and communication between environment and group of people. Balance
between climate and economy of uttarakhand is more necessary because its
related to global economy and communities of people who share and bring
change about geographic boundaries. The important methos and solution about
climate change is cutting carbon dioxide and other harmful gases because they
are core of global warming. Climate change is most challenging problems that
humanity and ecosystem and future health has ever faced. Educating girls, family
planning, reduceing food and water waste, planting trees, protecting forest from
fires, protecting natural soil and hurbes and calm the transport. These are some
major keys of climate. Livelihood sources of uttarakhand largely dependent on
agriculture and tourism, 80% area of uttarakhand is covered by forest and they
divided into the Himalayas, The Shiwalik and Terai region. Economically and
socially agriculture and forestry are main occupation of uttarakhand. The originality
of uttarakhand’s climate is monsoons and coldest temperature, during the monsoon
season. There is often heavy rainfall and in winter temperature are between 0°
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to 30°% all because of different type of zone. The main implications are all about
making balanced climate. Uttarakhand is naturally rich heritage, full of forest.
Making health care cost low, reducing immigration, promote economic growth
through innovation and internet. Tourism is one of the most important part of
economy of uttarakhand, because of nature, temperature and the culture of itself
making the generation of income, employment, and foreign-exchange earnings.
Foreign exchange of herbs, and culture, language and traditional dress and food
make that possible and also the spritual benefits make it great. Modifying the
old tradition, food and herbs with some new idea and communication language
skill are the main key of social and economic growth.

Keywords: Climate change, Tourism, Economic and social development,
balanced climate, livelihood sources, heritage.

Review and Analysis of Consequences of Climate Change and
Global Warming on the Himalayas.

Shailja Rawat

GDC Narendranagar, Uttarakhand. India.
Email: shailja9j@gmail.com

Himalayan region is considered to be the third pole due to the high amount
of ice present in the region. The Himalayan region is one of the 6 biodiversity
hotspots located in our country. It is being hit by global warming badly. The
temperature of Himalaya has increased by 1 degree centigrade.All the 650 glaciers
of this region are facing danger of receding.lt is feared that in the absence of
concrete steps more than two third of Himalayan glaciers will melt till 2100.The
number of potentially hazardous moraine dammed lakes in Himalayas is increasing.
The lakes are formed behind unstable ice-cold moraine. Such lakes are like
ticking bombs as they can burst any time leading to flash floods and breakage.These
are termed as glacial lake outburst floods - GLOFs like the one we saw in
Chamoli recently. There is a need for continuous monitoring of such lakes using
satellite imagery to avoid any such natural disasters.

Keywords- Himlayan glaciers, climate change, global warming, GLOFs,
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Climate Change Perception of College Students in Kanda,
Uttarakhand

Shalini Pandey, Neetu and Bharti

Government Degree College, Kanda, Bageshwar, Uttarakhand, India (263619)
Mobile: 7740860872, Email: shalinipandey075@gmail.com

Abstract

Uttarakhand is one of the Himalayan State. The ecosystem of the state is not
only rich is biodiversity but also very fragile and prone to severe impact of
climate change. Student’s perceptions of climate change is of great value for
understanding how they respond to climate change. As student of today will be
citizens of tomorrow and without their active participation impacts of climate
change cannot be minimised. Climate change perceptions mean student’s
observations of the reality and causes of climate change, and the perceived
valence, spatial distance, and temporal distance of consequences of climate change.
To measure the perceptions, a scale developed by Valkengoed et al. (2021) was
used. Based on the scale, data was collected from 100 graduate students of
Government Degree College Kanda using google form. The paper enumerate the
findings and implication of the same.

Keywords: climate change perception, Himalayan ecosystem, climate change
beliefs.

Climate Changes : Its Impact on Bioresources of the
Himalayan Region Recent Changes in Climate & its Impact on
Uttarakhand

Shikha

Department of History , S.5.M.M.U.S.S.S. Govt. P.G. College Dwarahat

Drastic changes came in climate due to various reason. Earth is going to warm
up by 0.5p c over a century and global warming has become gruesome problem.
Many of plant & animal species became extinct. Changes persist in popular region
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polar region. Glaciers are melting by the effect of global warming. All kinds of
ecosystems such as pond ecosystem, forest ecosystem, grassland ecosystem, desert
ecosystem, fresh water and marine water ecosystem, etc. are being influenced
by it. Greenhouse gas concentration, sea level rise, ocean heat and ocean acidification
are the main climate changes indicators which are reported during 2021. Human
activities on land, in the ocean and in the atmosphere are having an adverse
effect on the climate which are responsible for climate changes. The impact of
climate changes on Uttarakhand is taking place by different means. Process of
flowering, fruiting and germination etc. are tremendously affected. Some species
of plants and animals are shifting to upward regions. Bio diversity is going to
fall in Uttarakhand. Change in soil composition and invasion of alien species
are the results of the climate changes. Agriculture is also suffered a lot. Glaciers
in Uttarakhand are going to melt continuously and rapidly in unnatural way.

Impact of Climatic Change in farming in Hilly Region of
Uttarakhand

Dinesh Joshi

Department of Commerce GDC, Kanda ( Bageshwar)
Email- dineshjoshi356@gmail.com

Uttarakhand, the land of god, in spite of being a small state, has its uniqueness
and highlights its potential for growth and development. However, since 2000
mainly development has predominantly been in the plain areas of Uttrakhand,
and the hill districts have been lacking behind. All the hill districts have organic
subsistence farming as their main economic activity. Due to subsistence livelihood,
migration and a remittance economy operate on the hill for their livelihood.
Changing climatic conditions are resulting in loss of livelihood capital and changing
agro-livestock conditions. The biggest impact is perceived to be on the agricultural
sector which accommodates the highest proportion of the workforce of the state.
Though the fast pace of migration from the region is held responsible for this,
climate change is sure to have an adverse impact on the livelihoods based on
forestry, agriculture, Non-Timber Forest Products, and medicinal plants.
Communities are observed to react positively to the changed situation and taking
advantage of the niche of their area and improvising on their traditional knowledge
they have started to grow commodities that are better suited to the changed
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scenario and have a ready market. They are also taking advantage of the reduced
duration and harshness of winters to grow new crops.

Keywords : infestation, perceived, livelihood, accommodates

Impact of Climate Change on Agricultural Production in
Uttarakhand Since

Neha Chauhan and Neeraj Kumar

Department of Commerce, North India College of Higher Education, Najibabad (U.P.)
Email ID: nehagaur2004@gmail.com

Mobile No. 9927076672

Asso. Prof. Department of Commerce, J.V. Jain College, Saharanpur (U.P.)

Abstract

The present paper attempts to find the changes in agricultural production in
Uttarakhand state since 2001-02 to 2020-21. Agriculture is found to be the important
mainstay of any nation, as about 70 to 75 percent of population lives in villages
and agriculture is the main occupation there. Agriculture in India is strongly
influenced by changing climatic conditions and weather. Farmers of India are
always ready in dealing with change in weather and year to year variability.
The aim of the study is to find significant changes in production for the study
period which consist of 19 years. The study is essentially based on secondary
and published data and the information available from both governmental agencies
and professional journals. The data collected from secondary sources have been
suitably edited, analysed and interpreted using unpaired t-test to find the significant
changes during the study period. Summing up the study provides a result in
increase in trend of agriculture production during the study period.

Keywords: Agriculture, Climate change, productivity, rainfall, food security.
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Environment Pollution and Climate Change (Microbial
Function on Climate Change)

Nirdoshita Bisht

Department of Sociology,S.S.M.M.U.S.S.S. Government P.G College, Dwarahat (Almora)

Climate Change is the most serious challenge facing humanity. Microbes
produce and consume three major greenhouse gases — carbon dioxide, methane,
and nitrous oxide — and some microbes cause human, animal, and plant diseases
that can be exacerbated by climate change. Greenhouse gases concentration is

increased through time with different human and natural factors. Such as the
combustion of coal, oil and other fossil fuels, decay of plant matter and biomass
burning. Hence. Microbial research is needed to help ameliorate the warming
trajectory and cascading effect resulting from heat, drought, and severe storms.
Microorganism have a wide potential especially used in greenhouse gas treatment
and reduction through nutrient recycling. It acts as either generators or users of
these gases. It provide to reduce environment hazards which is caused by nature
and anthropogenic activity. Microbes are involved in many processes, including
the carbon and nitrogen cycles, and are responsible for both using and producing
greenhouse gases such as carbon dioxide and methane. Microbes can have positive
and negative responses to temperature, making them an important component
of climate change models.

Keywords: Green - house gases (GHGs), Climate change, Microbial , Environment.
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Electrochemical Sensing of Organophosphorus Pesticides over
NanoHybrids Modifierd Electrodes

*Shubham Sharma, Sameena Mehtab and Md. Ghulam Haider Zaidi

Department of Chemistry, College of Basic Sciences and Humanities
G.B.Pant University of Agriculture and Technology,Pantnagar
Uttarakhand(U.K.),India-263143
*shubhamsharma7149@gmail.com,7500829539

Abstract

Organophosphorus pesticides (OPs) are esters derived from phosphoric acid
and widely usedin agricultural industries for crop protection and pest
management.In the present investigation electrochemical (EC) sensing of OPs
was carried out at NHs modified working electrodes (WEs). For this purpose a
slurry of NHs was prepared by mixing withPolyvinyl butyral in NMP and coated
over stainless steel plates. NHs have proved to be an excellent transducer in
ECmonitoring of OPs, due to their unique properties like, high surface area,
rapid electrode kinetics, excellent electrical properties, and high mechanical strength.
TheEC behavior and quantification of OPswas investigated through
cyclicvoltammetry (CV), square wave voltammetry (SWV) and differential pulse
voltammetry (DPV) in 0.1 M KCIL.CV reflects reversible redox behavior over
NHs/WEs in 0.1 M KCIl. SWV and DPV shows successive increase in peak
currents with the addition of OPs in electrolytic solution. SWV and DPV derived
calibration plotsfrom peak currents vs.standard OPs concentrations that reflects
a linear correlation and used for estimation of OPs in pesticide treated soil
samples. Developed EC sensor showed remarkable selectivity and sensitivity for
targeted OPs and can be applied for their monitoring in soil samples upto nano
molar concentrations.
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Black Carbon and it’s Impact in the Himalayan Regions

Bhagwati Prasad Bahuguna

Department of Physics, Government Post Graduate College, Dwarahat, Almora
E-mail: bhagwatiprasad999@gmail.com:

Abstract

Black carbon is a short-lived pollutant with the second-largest contribution
to warming the planet after carbon dioxide. Black carbon is emitted into the
atmosphere due to incomplete combustion of fossil fuels in motor vehicles, aircraft
exhausts, bio-fuel and biomass. The fine particles of black carbon absorb light
and about a million times more energy than carbon dioxide. This process warms
the atmosphere. There are many adverse effects of black carbon on the earth’s
atmosphere.

In the present article, 1 have discussed the impact of black carbon in the
Uttarkhand Himalayan regions. The glaciers such as Gangotri, Khatling, Milam,
Pindari, Nanda Devi group of Glacier, etc., are situated in the Himalayan range
of Uttarakhand state. These pristine glaciers are the source of India’s most important
river bodies that provide fresh water. Recently, there have been many incidents
of flash floods after a glacial burst in Uttarakhand. One of the main reasons
behind these accidents is an increase in black carbon in the Himalayan region
of Uttarkhand. This increase darkens the snow’s surface, reduces its albedo (the
reflecting power of a snow’s surface), warms the snow and hastens melting. The
article concludes to find the solution for reducing the emission of the black
carbon from cookstoves, diesel engines and open burning of forests.

Keywords: Black carbon, Himalayan range, Glaciers, Hastens Melting
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Physico-chemical Characteristics of River Kosi in Districts
Nainital and Udham Singh Nagar (Uttarakhand)

Pramod Kumar, Promod Joshi and Ravi Kumar”

Department of Zoology, Radhey Hari Govt. P.G College, Kashipur, U.S. Nagar — 244713 (Uttarakhand), India;
Email: ravigola76@gmail.com
*Corresponding and Presenting Author

Abstract

The Present study deals with the assessment of physico-chemical parameters
of River Kosi in district Nainital and Udham Singh Nagar Uttarakhand , on
seasonal basis for one year (2020-21) at four sampling sites. During the study
period physicochemical parameters were monitored with the help of standard
methods of APHA (1995) and Trivedi and Goel (1986). Some selected parameters
for water quality assessment are pH, Dissolved Oxygen(DO), Free CO, , Chlorides,
Total Alkalinity, Temperature, Total Dissolved Solids, Total Suspended Solids,
Total Solids, velocity, transparency and temperature were analyzed.

Keyword: Water quality, Kosi River, Physico-chemical parameters.

Religious Scriptures and Environmental Concerns

Gurjot Kaur
Head, Dept. of History, Kanya Maha Vidyalaya, Jalandhar
M- 9814406986, Profgurjot66@gmail.com

Abstract

Man and nature has lived in close proximity since times immemorial. The
three basic requirements necessary for the existence of man on this planet are
air, water and food. In the old scriptures of different civilizations of the world,
emphasis has been laid on the importance of purity of air, water and food in
relation to life on this earth. For example in the Guru Granth Sahib, the holy
book of Sikhs; it is cotes for three basic requirements of life as:
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“Pawan Guru Panni Pita
Mata Dharat Mahat”

Guru Nanak Dev Ji in Japuji Sahib laid the foundation for a sacred vision for
the environment and gave a message of living in harmony with nature through
the hymn which equates Air with Guru, Water with Father, and Earth with
Great Mother of all.

In the present era of uncontrolled human activities like environmental
degradation, declining underground water level, overuse of chemicals and fertilizers
and cutting of forests are a matter of grave concern. If

Present trend continues, the day is not far when even the very existence of
any type of life on this planet will be shaky. In this paper an attempt will be
made to study how scriptures have tried to lay emphasis on the purpose of
human life and to achieve a blissful state where nature and humans live in
harmony.
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nlijavidudrt di Hijri; InHk] ifjfLRfrdoin vij fginéLojit

cdkkpin Hké

fgunh fokkx

Loxt; Jh enuekgu miké;k; Lorl=rk Ixke Bukuh jktdh; Lukrdklkj egkfolky; JkikgkV] vYekMK]
mUkjk[kM

b ey —drprakashbhatt@gmail.com

;0 "kkéky [k vrt vu kB fud&c—fr Yinterdisciplinary natureV dk g | tMERflyu dh *k) rk
vkj fof*k'vidj.k dn Dhe k k 1 ckgj Dkpu di fn*fk e foue dkf*k'k g | foKku d Harjh vu kB uk
e X.kukked 1)fr dk 0;kid vkj xHkj ¢;kx fn[kb nrk g] ml 'V dh "kf& 1 bdkj ugh
fd;k €k Idrk | IektfoKku vkj ekufodh e 0;fa vkj lekt dh tiVy ¢—fr dh lel;kvk d

vé;;u e cekkurt ¢; & x.kked 1)fr dk viuk fo'k'k egho g | ¢cLrr vé;;u vuleku d
X.kked 0;ogkj 1j VKEkkfjr g | "kkék fo"k; d wvkékkj 1j veé;;u ceékkurt ,frgifld dgk tk
Idrk g | bl vFk e ,frgifld fd ble 1kBd dk le;&bDdhloh Inh& fopkj d de e g |
1kBd] y[kd vkj vdMfed vkykpuk }jk r; fd, vFk I 1kB dk e& djrk g | xkjryc g
fd vrir di Bedkytu Intk vifn I vr rd eken g | gekj vé;;u d cit "kin g& mikj&vigfudri]
mUkj&iju n] uotkxj.k| v ekfudrk] ikfjfLFfrdokn 4Environmentalismé rFk Hkjri;rk ¢f;d
le; e Hkekl; ckf)d voekkj.kkvk kCommonsense concepth dk 0;kid ¢pkj vkj ¢lkj fn[kkb
nrk g& dehIoh Int e Hkh d.eu NI gk r; fd, x, v | ckgj fudyuk vklku ugh g
| rd dh ckr dju dk viLFkk dk fojkék ekuuk IkekU ck)d voékkj.kk g | nljh ckr ;g9 g fd
gekj le; e Kku dk éhj&ekny fof*k'vidj.k gkrk tk jok g | ve,,u Ifoekk vkj xgjkb d fy,
fd;k x;k Kku dk fof*k"vhdj.k bruk dBkj gk x;k g fd foKku vkj dyk gh ugh cfYd dyk
vkj foKku dh Hkhrjh “kk[kkvk dh vkil e ckrphr Hkh de gkrh x;h g | vkxfud] bukxkfud
dh [kM —f'V] fo"k; db Bjpuk d fy, pukrh curh €k jgh g | tyok ifjoru dh AVuk dk
foKku ek= e Iifer dju dh dkf*k*k vke g] Lo; dk bVyDpoy wvikj fjlpj dgu okyk e Hi
;9 0;00kj cpyu e g | riljhckr ; ki d vekdkj;x d ckn mikj cckéku ;k Kkukn; 4Enlightenmentt
vkj viékfudrk e ftl rjg éke vkj foKku dk DAk fn[krk g] mI E2%'% dk U;uhdj.k
dyk bdk; vkj fokku Idk; e gkrk pyk x;k g | mlkj viekfudrk viekfudrk Hjk LFkfir
lexrk vkj ,drk dk ¢frjkék djrh g m& “kkek Bel;kvk 1 geu “kkék ¢*u di Tjpuk
fufer db g | mUkj&vkekfud —f'V vkj ikfjfLFkfrdokn d Bcék dk e[;ri xkékh d fgun
Lojkt 41909 e eyrt xtjkrh Hkk'kk e fyf[kr cdkf*kr rFkk fgUnh] vx €h rFkk vU;
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Hk'tkvk e vufnr & d vigkj 1j Te>u db dk'k*% dh x;h g | “kkéki= d cht “kink db Bpkyuxr
ifjHI'K toperational definitiont r; dh x;0 g | mUkj&vikekfud —f'V d vkykd e xkéh d fgln
Lojkt dk u;k vufre ikB r;kj fd;k x;k g tk ekuo IH;rk d viekfud IdVk ij fopkj d
fy, fn"fk nrk g | vk]kxhdj.k viekkfjr viekfudrk u fodkl ka IH;rk dk €k - fufer
fd;k g mbe gok] ikuh) eu"; vkj IL—fr db fprk, cg | xkékh bl ckr ij cy nr g |
viekfudrk ikB dk 0;f& dfer cukdj vFk dk ckekrh g mUkJ&vkekfudrk ikB dk e&d djrt
gl gekjh deh; LFkiuk g fd Hajrh; rk d Intk e 1kfjfLRfrdoin d fy, fgin Lojkt d mUkj&vk‘kfud
cgyrkoknh Loj dk igpkuu dh tzjr g | ;jkih; vkekfudrk d cjDI Hkjrh;] LFkuh;] n'k
viekfudrk dk 1kB r;kj fd;k €k Idrk g | "keék i= d wvkf[kjh fgLl e ¢Lrr "kkék veé;;u
dh Ihekvk dk mYy [k fd;k x;k g rFkk "kkék fo'k; d wU; BHkkfor €t :jh igyvk 1j fopkj
fd;k x;k g feud Vkekkj ijHkon “KekFkE fo'k; d vé;;u dk vkx c<k Id | bl jiLr Kku
dh Ijpuk Body of knowledgeh € Viuk ;kxnku fn;k x;k gA

fgeky ;0 IL—fr rFk 1;koj.k

vite vyh
bfrgkl folkx jK0 LU0 egh0 HjkgkV ivYekMks

Bkjkk
; d pkjk vkj tefu] ty] txy] tu&tiuoj g tk 1 L d e[; %vd gA mlkjk[k.M
di; kOj kd e[; Avd ogh g tk lex fgeky; e gA fgeky,h IL—fr di ékfed&IkL—frd
jEijk, | xhr& b xir] ykdé&xir] ykdé&

xkFkk, rFik ykd 1o dgh uk dgh i;koj.k rFk ¢c—fr I €M A gjyk [krt I €Mk ykdio
doy vPNh Qly mRiknu dk gh ugh cfYd _rvk d ¢rid d -1 e euk;k thrk gA vkjfttkd
dky 1 pyh vk joh ykd xir db 1jEijk e ¢—fr Iter vik[;ku feyr gA fgeky;h {k=k d
ykd xirk di ¢—fr d viko e dYiuk ugh dh &€ BdrbA izkoj.k dk Bj{k.k mUKjk[k.M dh
IL—fr e jgk gA
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dyk di foftlu foelkwvk dk iskoj.k Tj{k.k e ;kxnku

Mamta Suyal
Department of Drawing & Painting
S.C.S.S. Government P. G. College Kapkote Bageshwar (Uttrakhand)

Abstract

¢—fr dh mikhuk dyk dk ée g A ;fn dyk “kjhj g rk ¢c—fr mbdh viRek A ¢—fr Ink
I dykdkj dh ¢j.k viékkj joh g A dyk d bfrgkl e ;g n[ku dk feyrk g fd vifndky 1
oreku rd dykdkjk u ¢—fr d foffklu -1k dk Bkn;kRed fp=.k fd;k g A gMIik d feéh d
cruk e T;kferh; zi e if{k;k dk vdu] verk d fHkflk fp=k e cfé o{k] dey d 1"tk dk
fp=.k] viHk'k ] €u rFk 1ky “kyh d ikFkh fp=k e 1k 1f{k;k dk fp=.k exy] jkELFkkuh]
1gkMh "kyh d fp=k e N _r ckjg eklk dk fp=.k vkin Hkjrh; dyk d vefre mnkgj.k g
th th dyk vij ¢—fr d Bcélk dk n'fkr g A vikekfud dky e foftklu dykdkjk Hjk ¢—fr d
Loz ik dk fp=.k fd; k A yfyr dyk dh foffkiu foekkvk €1 fp=dyk] efrdyk] okLrdyi]

0;00k;h dyk 4Qkv Q] e'ku] x de] fokkiu & e Bedkyhu dykdkjk }kjk viuh
dyk—fr;k d eke;e I i; Ij{ k In'k fn;k gA Jkefddj ct] ;kfeun jk;] foey
nkl xIrk] cdk'k dedkjh] fou n fcg e[kt] t] fodkl Hkékpk;k] T;kfr Hké] gjunkl kan vud

dykdkjk u viu (;—fr fp=.k d ek;e I folo d dyk txr e [;kr ckir di A oreku e
;koj.k Bj{k.k €1 xtkj Bel;k u dykdijk d vreu dk >d>kj fn;k g A dykdkjk u bl
lel;k dk viuk fo'k; cukdj fp=.k ckjtk fd;k A mud bl dk; dk 1;koj.kh; dyk d uke 1
thuk tkrk g A cLrr “kek 1= e foffklu foékkvk d eké;e B ijkoj.k Dj{k.k ij dykdkjk
Hjk fd, x, dk;k dk foLrkj iod o.ku fd;k tk,xk A ;g "Weék 1= dyk ,0 i;koj.k d Dcé
dk ¢dV djr g, oretu le; e bldh ¢klfxdrk dk ¢cLrr dju dk eké;e cuxk A
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ekfgr tk’kh
JktutfrioKku folkkx ih- ,u- €h- jkt- Luk egkfo]ky ;] jkeuxj] uubrky

Ikjkk

tyok; ifjoru dk riRi; of’od vklr rkieku e of) d ik €M lex ekle di %Vukvk
e Ofed cnyko I gAey Ik 1 ;g nfu;k Hj e vklr ekle 1Vu e ni%dkfyd cnyko gA
1800 d n’kd d e/; 1 eu';k u gok e dkcuMkb&vkDIkbM vkj vU; xtugiml x Bk dh WR;f/kd
fjgkb e ;kxnku fn;k gA fEl 1 of’od rkieku e of) gb g] ftld ifj.kelo:lk tyok; e
yxkrkj ifjoru g, gA ;g ,d ikdfrd f@;k g] fdir ekuoh; xfrfof/k;k }jk €tyok; ifjoru
dh nj e vk;h of) fpUrk dk fo'k; gA tyok; e vk; bu ifjoruk d dkj.kk dk nk Hkxk e
ckvk €k Idrk gA igyk ikdfrd vkj nljk ekuoh; xfrfof/k;kA ikdfrd dkj.kk I gku oky
tyok; ifjoru I Ik;koj.k itkkfor gkrk g rFk ekuoh; xfrfof/k;k Hjk Ik;koj.k inf’kr gku
I tyok; ifkfor gkrt gA bl idkj tyok; ,o0 Ik;koj.k 1jLij ,d nlj dk ifkkfor djr
gA 1kdfrd xfrfof/k;k ;Fkk HKL[kyu] Tokyke [kh fcLQkV] 1Foh dk >dko] ck<] N[k Ben
rQku vikfin 1 Ik;koj.k inf’kr gkrk g rFk ouLlifr dk fouk’k gkrk gA ekuoh; xfrfof/k;k e
“kgjhdj.k] vk]kxhdj.k] oukleyu] [kfut [kuu] €ul[;k of) wvkinA

fykcyokfex] thok>”e b/ku d ngu vij ikdfrd DHkkuk d wvR;fAd nkgu d dkj.k tyok;
ifjoru dh xHkj Bel;k mRilu gb gA ;fn tyok; ifjoru dk le; jgr u jkdk x;k rk
vk[kk ykx H[kejh] €ty 1dV vkj ck< tIh foinkvk d fkdkj gkxA ;g 1dV ijh nfu;k dk
ifikfor djxkA ;|fi tyok; ifjoru dk Icl vikd vl xjic n’k 1j 1Mk gA tyok; ifjoru
vkdfvd {k=] vQidk vkj NkV ik dk vi/kd ifkkfor dj jgk gA

mRrgk[k.M Hkkjro'k d mRrjh Hkkx dk ,d jkT; g bBdk ik;i notikfe d uke 1 Bckif/
kr fd;k thrk gA D;kfd BEi.k jkT; e €txg&txg fgln efnj o rifk LFku ik; €kr gA
ftle 1 93 ifr’kr 1orh; Hkx g o 65 1fr’kr ou {k= gA JkT; dk mRrjh Hkx vi/kdrj
fgeky;h pkfV;k o fgeunk 1 Hkjk gvk gA mRrjk[k.M fgeky;h J[kyk d nf{k.kh <yku
ij fLFkr gA bldh tyok; vkj ouLifr Apkb d vulkj fiklu gkr gA ;gk di o’k db
LHkkoukvk vkj midh Hfo";ok.kh d fy, €ty B Rk/kuk db ;ktuk cuku vkj 1ct/kr dju
d fy, tyok; ifjoru d HIHkkfor tHkko BkFk foLrky 1 Be>u dh vko’;drk gA
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tyok; ifjoru mRrjk[k.M d fgeky;h {k=k d kfjfLFkfrdir=d fy, Icl cMk [krjk
cu jgk gA enkuh {k=k dh vi{k fgeky;h {k=k e tyok; tfjoru dk nkxuk vIlj n[ku dk
fey jgk gA bld pyr e/; fge ;h {k=e ,d vkj vklr o'lk e deh vk jgh gA ogh eklle
pd e ifjoru 1 ;gk dh df' v kalenu ij o bhdk n"itkko n[ku dk fey jgk gA bl
dkj.k ogk dh ouLifr;k wvkj tofofo/krk d fy, Ha 1dV mRilu gk x;k gA oKkfudk dk er
g fd gkfudijd xBk d mRl€u vkj in'k.k dk de dj dN gnrd tyok; ifjoru dk jkdk
th 1drk gA

bAN’Lk fuz=.k d fy, u;h vollkj.up

fukk vkok ATk ik.M2
Igi;d AW;kid fglnh fodix] jetdh; LukrdiRrj egioky; Highv
Igi;d AWkid off.AT; ok jitdh; Lukrdidrj egifolkys Mkghv

“Kk/k Bkgkk

i;koj.k Nj{k.k dk bfrgkl cgr ijkuk gA gMlik ILdfr i;koj.k I vkr&Akr FH] rk ofnd
ILdfr iskoj.k Dj{k.k gr i;k; cuh jgiA Hkjrh; eunf’k;k u Beph Adfr gh D;k RHk
Ak—frd kfDr:;k dk nork Loz i ekukA mtk d Bkr 1; dk nork ekuk rFik midk "I; nok
Hko" dgdj 1dkjkA Hkjrh; ILdfr e ty dk Hh nork ekuk x;k g] Bfjrkvk dk thounkf;ut
dgk x;k gA Hkjrh; BLdfr e dyi] inty] rylh] cjxn] vke vkin iM&ik/kk di itk db
thrh jgh gA

¢n'k.k ,d cdkj dk vR;r /khek tgj g] tk gok] ikuh] /ky vkin d ek/;e 1 u doy
eu"; d ’kjhy e co’k dj ml #K.k cuk nrk g oju tho&trvk] 1°k&if{k;k] TM&ik/
ke vkj ouLifr;k dk Hkh IMk xykdj u"V dj nrk gA vkt ¢n’k.k d dkj.k gh fo’o e
Akf.k;k dk vilrRo [krj e iM x;k gA bl dkj.k cgr I Ak.ki] €ho&tr] i k&i{k
ol;&Ak.kh b1 B HKj I foylr gk x; gA mudk viLrRo gh Beklr gk x;k gA ;gh ugh
cn'k.k vud Hk;kud chekfj;k dk tle nrk gA d 1j] rifnd] jDrpki] “kxj] nek] gti]
u=jkx vkfn f€l 1 BEi.k fo’o Hk;k@kr g] bl cn'k.k dk gh AfrQy gA vkt BEi.k
i;koj.k chekj gA ge vkt clekj izkoj.k e th jg gA ;jki d ;= Alkku n’kk e rk
oKkfufdk u cgr igy gh bld fo#) prkouh nh Fki] ajUr mD iy /;ku ugh fn;k x;i]
Qyrt vkt bkjk fo’o bld dkj.k fpfrr gA 1972 e virjk"vh; Lrj 1j bl lel;k d
funku d fy, fo’o d vud n’ktk u feydj fopkj fd;k fele Hkjr Hn IfEefyr FkA
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cn’k.k foKku dk mi;kx] A—fr dk v/ A&nkgu] vo/k [kuu] xyr fuek.k rrk fouk’kdkjh
GnkFkk d fy, fd;k €k jgk g] bb 1 okrkoj.k cnf'kr gkrk €k jok gA ¢—fr vkj ck.kiek= dk
thou 1dV e IM x;k gA ¢n'k.k dk ,d egRoi.k dkj.k o ¢n'kd ¢nkFk g ftlg eu"; cukrk
g] mizkx djrk g vkj vir e “k’k bkexh dk €to eMy e Mky nrk gA ¢n'f.k fu;=.k vkt
IEi.k fo’o d fy, pukrh cu x;k gA ¢n'.k fu;=.k 1 Dct/hr dN lek/fku bl ¢dkj g §

o ekuo tul[;k of) dk jkdu dk ¢;kI djuk

ukxfydk sk vke turk dk ok; ¢n'.k d dchkkok dk Kku djkuk

o Jkeiku 1j fu;=.k yxkuk

o dkj[kuk db fper'k dh mpkb vf/kd j[kuk

o vikd 1 vikd o{kkjki.k djuk

o mlkxk dh LFkiuk “kgjk o xkok I nj djuk

« vilkd /kvk nu oky Lopfyr okguk 1j c¢frc/k yxkuk

o 1jdkj Hjk cfrc/ikred dkuu cukdj mYy%u dju okyk ij cMi dkjokb djuk vkfnA

cLrr “k/k Bkjk’k d Hjk k fu;=.k dh 1j cdi’k Mkyu dk ¢;kI fd;k x;k
gA
mikgk[k.M e 1;Vu dk cnyrk Lozlk ,0 tyok; tfjoru dk bl ij
1Hkko

tue iUr Ybfrgkl foHkkx!

Lo0 Jh e0ekOm0 Lo0 10 B0 jktdh; LukrdkRrj egkfo]ky;]
FhikgkV] vYekMk imRRkjk k. M¥

Email ID-poonampant1408@gmail.com

mRRkjk[k.M e/; fgeky;h {k e VofLFkr ,d 1orh; jkT; g] feldk ulfkd BkUn; ikphu
dky 1 gh vk?;kfRed fodkl ,0 “kflr d fy, tUkekuI dk vkdf’kr djrk jgk gA 1dfr d
blh vkd'i.k u vi/;kRed ,0 /ifed ;k=kvk dk /kj&/hy 1;Vu d zi e ifjofrr dj fn;kA
vkt mRRkjk[K.M e 1;Vu di vikj BEHkouk, ektn g] fdir fiNy dN n’kdk I ekuo tfur
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glr{kik e of) d dkj.k JkT; dn tyok; e folxfr;k n[ku dk feyh g] feudk ifj.ke vud
ikdfrd vkinkvk €h&HkL[kyu] ckny QVuk] Xyf’k;jk dk VVuk] vkin d -k e Rkeu vk jok
gA

mRrjk[k.M d ekle e gku okyk ; ifjoru jkT; dh vFk0;oLFkk db jh< eku tku oky
mpkx pi;Vul d fy, e[; pukrh iLrr dj jgk gA 1;Vu u doy jkT; db dk e[;
L=kr g] vfir jkT; dh €ul[;k d ,d cM ox dh thfodkiktu dk Bk/ku Hkn gA mRRka[k M
e tyok; d ifjoru d Qylo:lk 0;kid tu&/ku dh gkfu d vfrijr db ckj i;Vdk dk
thou Hd [krj e 1M &krk g %dnkjukfk =kInh bldk ToylUr mnkgj.k g4 €k oky le;
e 1;Vu mlkx e vif{kr of) u gku dk e[; dkj.k cu Idrk gA

bl W/ 1= e ge mRrjk[k.M dk fo’k’k Intk yr g, ;gk gk jg tyok; ifjoru o mld
ekuo tfur dkj.k dk fo’y’k.k djr g, Hfo"; e blg jkdu vFkok budh xfr de dju d

fy, vko’;d fcUnvk ij ppk djxA

Hikjr e 1; > DJ{k.k vinkyu ,0 efgyk,

geyrk

"Kylzedekj

jktutfr foKku fohkkx

jkedh; Lukrdklkj egkfo Jky; FjkgkV] vYekMk-
bey - &drshailendrapolse@gmail-com

Ikjk*k

1;k0j.k ekuo thou 1)fr d fy, ;fn vfuok; vx g] rk bhdk 1j{k.k vkj cplko Hh ekuo
dk 1je drl; cu tkrk gA 1;koj.k Dj{k.k ekuoh; thou d fy, vir vko';d fo'k; olLr cu
x;k g bl fnfk e jk'vh; ,0 virjk'vh; Lrj 1j vud ¢;kI ,0 vknkyu vuojr tkjh gA
cnyr liekftd eY;] %vr ekuoh; eY;] uxjhdj.k oloidj.k ,o0 vk‘ekfudrk dh nkM e ge
1;k0j.k dk fujlry cnf'kr djr €k jg gA ckphu Hkjrh; IL—fr e 1;koj.k Dj{k.k d cfr
gekj BLdkjk dk viekfud Bekt u #i<okinrk dg dj ge i;koj.k Bj{k.k I nj fd;k gA fdir
vit 1ut ge viuh IL—fr di vkj ykvdj 1;koj.k dk Bjf{kr djuk gkxkA Hkjrh; BUnkk e
foopuk dh &k; rk Hkjrh; efgykvk dk i;koj.k Bj{k.k e egRoi.k ;kxnku jgk gA 1;koj.k
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efgykvk d Hjk fd, x, ¢;kbk dk ofLrfod #1 e Ig;kx fey Id wvikj i;koj.k dk cpkdj
Hkjr dk gh ugh cfyd BEi.k folo dk oflod rkieku d c<r n'cikko I cpk;k €k Id vkj
ifj.kkelo#i ,d xiu folo dk fuek.k gk 1dA

cLrr “kkeki= f}rh;d wvé;;u i vkekkfjr gkxk bl “kkéki= e foffklu cdkfkr Ing ]
¢ HoKflr] bvjuv] i=&if=dk, vifn vé;;u d viekkj gkx ,0 "WekrE Jkjk frgidld] foy'k.
d vkj o.kkRed ve;;u i)fr dk ¢;kx fd;k €k; xKA

(%) 1j{iie

;koJ.k en'k.k ,d xEHay lel;k

fdju IfgUnht
jktOegho ckxloj

Ikjk*k

1;koj.k nk *iink I feydj cuk g ifj$vioj.kA fEhdk “kftnd vFk& gekj pkjk vkj dk
vkoj.kA oKkfud —'V I n[kk €k; i;koj.k dk vitkck; ml c¢k—frd okrkoj.k 1 g ftle ge
Ikl yr g vkj thou €hr gA vkj ¢n'l.k dk vitkek; nf'kr ;k xnk djukA bl ¢dkj 1;koj.k
cn'k.k ftle ¢k—frd okrkoj.k dk LoPN u gku I gA vFikr bldk Iecék ci—frd viryu 1
gA

i;koj.k vkt IEi.k folo e Dokfkd pfpr fo'k; cu x;k gA eu'; u viuh bPNk dk 1r'B
dju d fy, ck—frd okrkoj.k dk u'v dj fn;k gA feld QyLo#i vud lel;k, mRilu gk
Jgh gA 1;koj.k ¢n'kk d vud dkj.k gkr g Icl cMk dkj.k rio xfr I gk jgh oKkfud
cxfr gA Hkfrd Bfoekvk dk €Vku d fy, dy&dkj[kuk 1 ;& vk]kfxd uxj cl x; gA
mudk JkBk;fud dMk&dpjk] xnk] ty] e"kuk dk *kj Bc feydj gekj 1;koj.k dk nf'r
dj jg gA okrkoj.k e c<rh xef d dkj.k Xyf'k;j fizky dj fldM tkr gA fEll lez dk
ty Lrj yxkrkj c<rk €tk jok g] tul [;k foLQkV Hh 1;koj.k en'.k dk ,d cMk dkj.k g
tul [k db vigkdrk d dkj.k izkoj.k vIryu c<k gA viu] ty] vkokl vkfn vko®;drkvk
dh ifr d fy, ouk dk dkvk tk jok gA “kgjhdj.k I xnxh c<h gA é,] "kj] ruko vkj vud
I2ked jkxk 1 ykx % jg gA ty cn'k.k] ok; cn'k.k] ¢ofu ¢n"k.k] jiM;k ekef cn'k.k HHkh
1;k0j.k dk ¢nf'r djr gA
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a VL.

i;koj.k cn'k.k dk fuokj.k djuk Bjdkj 1 vfékd turk dk mUkjnkf;Ro g bl jkdu d fy,
Lochkkoh mik; g& tu&pruk ;k tutkxj.kA turk 1jdkj nkuk dk feydj bldh jkdFkke
1j xEhkhjrk 1 dk; djuk pkfg,A bld fy,&ouk vkj ofkk dk Bj{k.k] o{kkjki.k] cnf'kr ty
vkj ey d fulrkj.k dh mfpr 0;oLFk djuk] éofu&enk.k if jkd yxkuk vkfnA Thekftd wvikj
tufgr dkjh fu;ek d mYy?%u 1j nk'd dk nf.Mr djuk Hb ,d fu;=.k dkjh mik; gA ge
1;k0j.k d ¢R;d ¢n'f.k dk jkdu d fy, xtky vkj 1f@; gkuk TMxkA

pkj eike ;k=k wkj tyok; ifjoru di vrilcel

Hkiie fhig 4fgunh foHkkx

Lo0 Jh enu ekgu miké;k; Lor=rk Rukuh jktdh; Lukrdklkj egkfo Jky; Hjkokv vYekMk bey-
bhupendrakandari89@gmail-com
njHK'& 9760102637

Ikjk*k

ge xef d ekle e xef o Int d ekle e BM yxrh g ;g Ic dN ekle e gku oky cnyio
d dkj.k gkrk gA ekle fdln Hb LFku dh vkIr tyok; gkrh g] ftl dN le;kofék d fy, ;gk
vulko fd;k tkrk gA*iFoh d é#ok ij gtkjk Tkyk I teh cQ fiky joh g nfu;k Hj e txy
vix I HiLe gk jg lea dk c<rk gvk tylLrj viu oky Bkyk e db “kgjk fudy Idrk g dgp
I[k I Hkfe ctj gk joh g vkj dgh ck< vkj rQku* &v'kkd dekj tyok; oKkfudA

bl ekle dk r; dju oky ekudk e ot 1; dk cdk’k gok ueh o rkieku ce[k gA ge viu
ek i= d eke;e I tyok; ifjoru dk mUkK[kM d LFkub; Intk e vé;;u djxA gekj "kiek
i= dke[; ¢'u pkj tke ;k=k vkj tyok; ifjoru gA mUkjk[kM dh VvFk0;OLFk e pkj ékke
sk=k dk egRoi .k skxnku g BKFk gh BkFk mUjk[kM e pkj ke ;k=k ok ékfed egRo VR;r egRoi.k
g pkj ekke ;k=kvk d dkj.k dgh uk dgh Bkekftd Bel;kvk dh vun[kh gkrh jgh gA

pkj ke ;k=kvk dk vé;;u o'k Tu 2010 1 2015 LFkkuh; Nekpkj 1=k e cdkf"kr ma
lel;k gh fopkj.kh; gA LFkuh; Bekpkj 1=k e tyok; ifjoru vkj pkj ékke ;k=k fo'k;d
Lekpkjk dk vé;;u fd;k tk,xk Lkekl; Be> vkj ckFifed veé;;u d mijkr m& lel;k fo'k;d
gekjh ckdYiuk g fd tulpkj eké;e d efer =i gk Bkekftd nkf;Ro dk 1.kr;k T ugh
fubkk;k x;k g “kkek Bel;k dk Dekékku cekf.kd vkdMk d wvkekkj ij fd;k thuk g ;k fd;k
tk, XKkA
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tyol; ifjoru

elt dBk;r
JKO Luk0 egkfoJky;] ckx’oj

ge xef d ekle e xef o Inf d ekle e B.M yxrh gA ; Ic dN ekle e gku oky
cnyko d dkj.k gkrk gA ekle] fdlh Hkh LFku dh vkl r tyok; gkrh g] ft1 dN le;kofék
d fy, ogk vutko fd;k tkrk gA bl ekle dk r; dju oky ekudk e o] 1;] cdk'k] gok]
uet o rkieku cef[k gA ;gk ekle ,0 tyok; e vrj dk le>uk vio';d gA ekle e cnyko
"%krk 1 fuk;cfr gkrk jork gA yfdu tyok; e cnyko vku e cgr le; yxrk g vkj
bIhfy, ; de fn[kkb nr gA bl le;iFoh d tyok; e ifjoru gk jok g vkj BHkh thfor
ckf.k;k u bl cnyko d BkFk Bke®L; Hd cBk fy;k gA fiNy 150 1 200 o'fk e tyok; ifjoru
bruh rhork I gvk g fd ck.kh o ouLifr €xr dk blcnyko d BkFk Bke€L; cBk iku e
ef'dy ok jok gA bl ifroru d fy, ,d cdkj I ekuon; f@;k&dykigh fEtenkj gA tyok;
ifjoru d dkj.kk dk nk Hkxk e ckvk €k Idrk g& ck—frd o ekuo fuferA- ck—frd dkj.k
I Natural Causest& tyok; ifjoru d vud ck—frd dkj.k fetenkj gA bue 1 ce[k g&
egiphik dk flkBduk] Tokyke[k] Nezh rjx vkj ékjrh dk %ekoA tyok; ifjoru d dN egRoi.k

ck—frd dkj.k futufyf[kr g&

o egk}hik dk fkIduk

« Tokyke [k

o iFol dk >dko

o leah rjx

o ekuoh; dkj.k tHuman Causesh &tyok; ifjoru d futufyf[kr ekuoh; dkj.k gk Idr g&

« ou fouk®k

« thok'e béku

« oreku —f'% )fr

o Vk]kxhdj.k rFkk “kgjhdj.k
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tHj{kkey ddyk dk dyited ;kxniu

Nivedita Lohiya
(Drawing & Painting)
S.C.S.S. Government P.G. college Kapkote (Bageshwar)

Abstract

ckxfrgifld dky 1 gh ekuo ¢c—fr i1j fulkj jok g rFkk i;k0j.k d cnyr Lo:-1 dk djhc
I n[kr g, fpf=r dju yxA ck—frd fp=.k dk 1;koj.k d j[kj[ko d fy, fpf=r fd;k rk
dikh ¢—fr dh kin;rk o ékkfedrk dk ¢Lrr dju d fy, fd;k x;kA bu rF;k T ;g egll
gvk fd ekuo dk ¢—fr d ¢fr vkd'k.k vkfnekuo dky I pyk vk jgk gA i;koj.k ekuo d
fodkl e —<rk fy, g, g D;kfd i;koj.k o ¢—fr dk ¢cLrr dju d fy, ykddyk] fp=dyi]
efrdyk o bLV,y"ku vkin dyk dk ¢;kx fd;k tkrk g A ykd dyk viu Hirj ckpiure
IL—fr dk fy, g, g BkFk gh BkFk ekuo &tu dk ¢—fr o IL—fr d ¢fr tkx:-drk ¢nku
dju e Ig;kx dj Joh gA ftle dykdkjk dk Bi.k ;kxnku jok gA fele ;kfeuh jk;] €nck
noh] thok Ike k'] € LokehukFku] txUukFk flg Lokeh vkfn dykdkjk u viu fp=k e 1;koj.k
d euekgd -*; d } (;er dj.k fd;k g A Hikjro'k e ykd dyk d foffilu dyiRed vk;kek
dk fy, 9, ¢ tI , 1] edkeul] oyf] pkdijuk] xknuk] dyedkji] dkgcj] vYiuk] ekMuk o
Jxkyh fofflu ¢k—frd i{kk dk fn[k;k x;k g € ¢—fr e miflFkr dylRed ,0 ck—frd vxk
dk n"krk gA cLrr viy[k e i;koj.k Dj{k.k e ykddyk dk dyked ;kxnku d Bcék dk
Jkfdr dju dk ¢;kI fd;k x;k g A

1gMh {k=k e elV vurt tyok; ifjoruk d ¢Hiko dk de dju wij
[K] 1j{k cniu dju e lgk;d

Priyanka Gupta

Department of Home Science, S.C.S.S. Government P.G. College Kapkote, (Bageshwer)

Abstract
tyok; ifjoru ekuo thou 1j db cdkj I chko Mkyrk g A oreku e tyok; ifjoru gekj
le{k ,d cMh pukrh g ] &€ [K] 1j{k I €Mh gb Bel;k vkj bldk mu —"kdk d vkthfodk
1j iMu oky vlj tk ,dek= [krh 1j gh fullkj djr gA fiNy dN o' 1 ;g
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n[k x;k g] fd vfu;fer o'tk ;k de o'k d dkj.k [krh dn inkokj de gk jgh gA feld
dkj.k Hktu dh min‘ek k kh de gb gA viu;fer ekle p@ uk doy [krh dh inkokj de dj
nxk cfyd [k] Bj{k ki [krj e Mky nxk BkFk gh ikuh db Bk deh gkxhA Hkjr —f'k cékku
n'k gA Hkjr e fofdklu gdj dh Qlyk dk mRiknu fd;k €krk gA igy n'k e ykx ekV vukt

dk lou djr F ekV vukt €l jkxiieMok ¥ Tokj] ckEjk] €kA 60 o'k 1gy ekV vukt 1ot
d Hktu dk viiklu vx gvk djr FkA 1jr 1B d n'kd gfjr @kfr e xg vikj pkoy d
CkFkfedrk feyu d dkj.k geu ekV vuktk d LFkku 1j xg vkj pkoy dk viu Hkktu d
eghoi.k vx cuk fy;k vkj ekv vukt o mld mi;kixrk dk Hkyr py x, A ekV vukt
if'vdrk 1 oafjik vkj “kjhj dh jkx cfrjkékd {kerk c<ku e cgr gh mi;kxh f1) gvk gA
ekV vukt dk bLreky d fy, r;kj dju I 40t de Atk dhi vko';drk gkrh g] Drr [k]
bj{Kk gnku dju d fy, T;knk ik".k d x.k oky ekV vukt I tyok; |fJoru tkul dh den
vkj B[k db fLFkfr €10 Del;kvk dk Dekékku gkrk gA cLrr viy[k e igiMh {i=k e ekV vukt
d ik'kd eY;] mbdh mi;kixrk vkj ekvV vukt fdl cdkj tyok; ifjoru d chkko dk de
dj [k] 0j{kk e Bgk;rk cnku djr gA fo'k; 1j ppk dh xb gA

k
k
k
k

Irr fodkd ,0 tyol; ifjoru - ,d ve;;u %mUkjk[kM d fo'l'k InHk et

JILKK Hkjr €h mike;k;
lekt L= folkx LoxE; Jh enu ekgu miké;k; Lor=rk Ixke Bukuh jktdh; Lukrdklkj egkfo ]ky
FhikgkVv vYekMk

Ikjk*k

orefu le; e etuo dk;k 1 xwugiml x1 miltu e c<klkjh gk joi g] tk tyok; ifjoru
dk e[; dkjd gA JkT; e tudY;k.k d pyu d dkj.k rkieku e gk jgh of) dk vk]kixd
Lrjk 1 Aij rd Iifer j[ku d fy, lefgd dk;okgh d fy, vkj viikd ¢;kI fd, thu db
vio';drk gA mUjk[kM e fVgjh ckék €lh ifj;ktuk, tyok; ifjoru dk ,d ce[k mnkgj.k
gA tcfd Irr fodkl d ekx vkffFkd fufgriFk gkr gA vkt Bjdigk 1j tyok; ifjoru vij
Irr fodkl 1 Qcfékr u, djkjk d tfj, dk; dju d fy, vfekd I viekd ncko cuk;k tk
jok gA feb 1 Bjdkjk dk rkyey cBkuk dfBu gk jgk g vkj t:zjr vfékd 1 vfekd gku d
dkj.k fnu cfrfnu ub ;keukvk dk Ipkyu fd;k €k jok gjfell JkT; e tyok; ifjoru d
ko fnfku yx gA ;g "Wek&i= f}rh;d vkdMk ij viekkfjr gkxkA f}rh;d vkdMk dk i=&if=dkvk
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oM.,

"kkek xFkk] v[kekj vkin 1 ,df=r fd;ktk,xkA "Keé&i= e vulkoijd ,o0 voykdu 1)fr dk
C:kx ijkru fd; x; wve;;uk d vkekkj ij fd;k tk,XKkA

viffid fodkl d 1iRIkgr dijdk dk tyok; ifjoru ij iHko

lkfgr oek
VL=, jktdh; LukrdiRrj egkfo]ky;, FkjkgkVv
b&eyi& verma.sohit2@gmail.com

vifFkd fodkl ,d Irr ifd;k gA feld virxr n’k e miy(/k Felr BW/kuk dk d’kyrk
1od fonkgu gkrk gA feld ifj.kke Loz jk’Vh; vk; ,oe 1fr0;fDr vk; e fujrj ,oe
nh/k dkyhu of) gkrh gA vifFkd fo’kerk e deh vkrt g] Bkekl; turk d thou Lrj ij dY;k.k
e c<krjh gkrh gA

vifFkd fodkl e tul [;k rFkk Je’kiDr] vk |kixdhdj.k] rduhdh ixfr] 1€h dk fuek.k]
vi/ikgHr Bjpuk] vkfin dk vifFkd fodkl d ilRlkgd dkjdk e BEefyr fd;k thrk gA vi]kixdj.k
d {k= e of) viuh pjekoLrk 1j 1rhr gk joh gA VF0;oLFkvk e Bok {k= d ;kxnku e of) d
ifj.kke Lo:zlk foftklu 1dkj dn Del;k, mRilu gk jgh gA bue 1;koj.kh; ennk dh vi/kdrk gA
i;koj.k ennk e tyok; ifjoru] Xyf’;j fikyuk] Ten dk vk;ru c<ukl A".k dfvel/i;
pdokr] ekle ifjoru vkin gA

vifFkd fodkl d 1kRlkgd dkjdk dk tyok; ifjoru ij udkjkRed iHkko nf’Vxkpj gA
ble in'k.k dh Bel;k vktku 1jr dk gkl] e:-LFkyndj.k to fofo/krk e deh] ukfkdh; wvkink]
vif’k'V vikfn gA

tyok; ifjoru e crgk’kk gk joh gkfu dk jkdu gr Bok {k= dk Iifer djd] vk]kixd
{k="1 df'k {k= dh vkj mle[k gkuk VvR;ko”; gA b1l 1dfr inr D Rkkuk dk Bj{k.k d DKk
fo)u gk TdxKA
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tyok; ifjoru Hjr; ijEijk vij 1L=ir

rutk ikm;

fgnh folkx Loxt; Jh enu ekgu mike;k; Lor=rk Ixke Bukuh jktdh; Lukrdklkj egkfoky; Jkjkgkv
Email: tanipandey8@gmail-com

folo Hj e tyok; ifjoru dk fo'k; lofofnr gA oreku e oond leit d lkeu tyof;
iffjoru Icl cMh pukrh gA Hkjrh; ijijk e ékfed —R;k e oftk dh itk dk egRo feyrk gA
ftl ¢dkj 1;ko5.kh; Bryu cuk, j[ku gr iFoh d ,d frgkb Hk&Hkkx oukPNkinr gku pkfg,]
Bid mlh cdkj ckphu dky e thou dk ,d frgkb Hkkx ck—frd Bj{k.k d fy, Befir Fk
fell fd ekuo ¢—fr dk HkynHikfr Ie>dj mudk lefpr mi;kx dj Id vkj ¢c—fr dk Iryu
cuk jgA ;g Hkjr db BkL—frd f k{kFk) €k AN vyx eké;e 1 lekt dk i<kb o fH[kb
thrh FhA 15koj.k dk ydj Hkjr e brut Be) wvij ifjiDoo MkL—frd fojklr gku d clotn
vkt ge Hkkjrh; ykxk e i;koj.k dk ydj ykijokgh vkj thkx:-drk db deh D;k gA vDIj
dok tkrk g] fd —f"vdk.k cnyu I 0;00kj cny tkrk gA vkt ge fEtru K i;koj.kh; BdVk
dk Neuk dj jg g] mud 1N ¢—fr dk ydj ykxk d —f'vdk.k e ifjoru deh gnrd ftkenij
gA mitkk&koknt IL—fr u ,d lko Hkfed eY; d :-i e LFkfir dj fn;k g] D;kfd vikekfud
Ithokn dh uho BL—fr d wveékkékek nkgu 1j fVdh gb gA ge thur g fd tyok; ifjoru vkj
vktku ijr di leL;k d fy, oflod zi I tk mik; fd, thj g g] ml ge lkefgd :-i 1
Hh viuk,A BkFk gh mue B &k Hh mik; gekj Benk; vkj IL—fr d vudy g ml Hkh c<kok
n] D;kfd ;g BeL;k oflod Hky gh gk] yfdu bl LFkuh; igy dk fgL0k cukuk b wko®;d
gA tyok; ifjoru dh Bel;k I fuiv u d fy, bldk Dekeku Hkjrh; n'ku vkj IL—fr e
[kt rk ge iu‘ yk xk dk mu evY;k d (;fr tix:-d dj Idr g] tgk ¢—fr dk 1tho bdkb d
21 e n[ik thrk FA bld fy, xkékin*ku] Vxkj n*ku] €unku] ¢) n'ku vkin db fk{kkvk
dk gpkj&(;lkj] n'k&fon'k e 0; kld Ll’j 1j djuk gkxkA miHkkx di IL—fr u ¢—fr dk cMh
fun;rk 1 nkgu fd;k gA Hkjrh; ajijkvk] cFkvk e ¢—fr di j{kk dju d mik; N1 g] blify,
ge IL—fr dk iutifor dju dhi vko*;drk gA —f=erk 1 fd;k x;k fodkl ¢c—fr d fy,
,d lelL;k cu xb gA vi*p; dh ckr ;g g] fd bldk Bekéku Hh —f=erk T <<k tk jgk gA
tyok; ifjoru di lel;kvk dk gy dju d fy, foKku d BkFk&BkFk BkL—frd Tutkxj.k
dh "k#vkr djul gkxiA
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tyok; ifjoru dk Xy ;J& 1 chlko

viuy Mcjky fginh folkkx

cdk*kpin Hké fginh foHkkx

njHK'k:& $91 9759818860

b&ey.& drprakashbhatt@gmail-com

Loxt; Jh enu ekgu mikésk; tor=rk Ixke Bukuh jkedh; Lukrdklkj egkfoky; FikgkV] vYekMk

Ikjk*k

mPp fgekyb {k=k e ekuo d vifu;f=r n[ky] xhu giml x0k d mRItu] dkcu ,0 vk]kixd
vif''v- mRI€u] vkj oukfiu 1 c<rh Xykcy okfex 1 Xyf'k;j fujry fldMr &k jg gA Hkjr
e fgeky; jiT;k v kj de bjdkj gk xyf'k;jk dk cpku d fy, Hefr;k dk xBu gkrk gA
1jr ektnk fLRkfr e mud ¢;kI vi;kir ¢rir gkr gA Xyf'k;jk dh fLFfr dgh Hh vPNh ugh
g o yxkrkj fhdMr tk jg gA bljk db ,d fjikv e ;g ckr Tkeu vib fiNy yxHx 50
Liyk e fgeun 16 Qilnt fi%y pd gA mUkjk[kM db THh ce[k ufn;k ck; = Xyf'k;jk 1 gb
fudyrh g] € u doy jkT; vfir nk d ,d cM H&Hkx db i;ty] —f"k vkj mjkxk d fy,
tykifr djrh gA chikfor Xyf'k;jk I bu ufn;k d viLrRo 1j Hh yxkrkj [krjk eMjk jgk
gA le; le; 1j bue vliell; cokg Hh n[ku dk feyu yxk gA kacy okfex I fi%kyr
Xyf'k;J u doy fgeky;h JkT;k dk chkfor dj jg g] cfvd bl n'k vkj folo dk ijkoj.k;
tkfjfLFkfrdh r= cjh rjg chkkfor gkrk fn[kb 1M jgk gA @k;kLQ;j dk nk;jk %V jgk gA
vibihIhlh (intergovernmental panel on climate change) di vkdyu fjikV 2022 db eku rk Xykcy
offex I rth fikyr Xyf'k;jk I lee d tylrj e of) gb g rFik bhdk vIj Dnék rkj ij
e#ok] 1ork vkj rvh; {k= db ikfjfLFkfrdh 1j iMk gA Xyfk;jk dk cpku dh efge n'k e
dkQh 1gy k- gk x;h Fki] ijUr ncy jkturfrd bPNK'kf&] “kgjidj.k] viu;f=r tul [;i]
dkcu miltu] ,0 vi{lk—r de tu&tix:drk d pyr ;g efge nj dhn dkMh ¢rir gkrh gA
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Email: deshantnegil8@gmail-com@7827556756
bfrgkll folkkx, Lo0 Jh enu ekgu miké;k; Lor=rk Bukuh 110 €h0 egkfo Jky; FkjkgkV hvYekMK:
mUkjk[kM

Ikjk*k

tyok; fdlt cM bykd dk vklr ekle g & fd ,d yc le; I cuk jgrk gA yfdu
tc bl vklr ekle e folxfr;k mRilu gkrh g A rk ml tyok; ifjoru di IKk ni tkrt g
fiNy dN n'kdk d nkjku Hkjr dn €yok; e vilkekl; ifjoru n[ku dk fey g feldk e[;
dkj.k to& N Mkekuk dk n#i;kx g to&l Miékuk T riRi; ck—frd Ilkekuk 1 gA tyok; e
mRilu gk joh g ;g folxfr;k Hkjr d ,frokfld Lekjdk d Bj{k.k ,o j[kj[ko e pukfr;k
mRilu dj joh g gky gh e Hkjrh; ajkrkfRod Bofk.k folkkx }kjk fprk 0;& dh xb g fd gok
e ektn ¢y d.k vkj 1YQjMkb v, DIkbM d dkj.k rktegy dh ped e deh vk jgh g] bld
vykok tyok; ifjoru d dkj.k lee d tylLrj e of) gku I Hkjr d ,frgkfld LFky jke
Ir dk vitkdk™ fgLlk tyeku gk pdk g bl c¢dkj ge n[kr g fd tyok; ifjoru Hkjr d
Jfrgild Lekjdk dk udlku igpk jok g A vri §jdkj dk Bkl dk; ;ktuk fufer djuh pkig,
|
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GSTIN: 05AMDPPG6190K370 MOB: 8279827626 / 7830621388

SCIENCE ZONE

Deals’ In: Laboratory Chemicals Stockist (Merck, Thermofisher Qualigen’s, CDH
Chemicals) etc. Glassware Borosil glass, Whatman Filter Paper, Remi, Labline efc.
Electronic Instruments Physics, Chemistry, Biology, Geography & Math's Lab
Equipment and Apparatus, Plastic Lab Ware, Microscope, Biological Slides,
Specimens, Models & Chart.

Regd._Office: -Mayur Vihar, Talli Haldwani, Bareillay Road Haldwani- 263138, (Nainital) Uttarakhand
Mobile - 8279827626 / 7830621588
E-Muil - sciencezone2013@gmail.com

Branch Office: -Takana Road, Near Shubham Furniture Mart. Pithoragarh- 262501 (UK)
Mobile - 7830621588 / 8279827626
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About Dwarahat
Dwarahat - Town of Temples

The peaceful town of Dwarahat is nestled in the ravishing Kumaon hills of Uttarakhand. It is
perched at an elevation of 1,510 metres above sea level in the Almora district of Uttarakhand.
Dwarahat literally suggests the ‘Way to Heaven’in local language. It is famous for the ancient
temples constructed by the Katyuri kings. The architecture of these temples is similar to that
ofthe Gurjari School of Art.

About College

S.S.M.M.U.S.S.S. Govt. P.G. College Dwarahat was established in 1983 in Almora district
with a motive of providing higher education to students of the surrounding area. It is affiliated
to SSJ University, Almora. The college has its own library and Science Laboratories,
Computer lab with Internet facility and all kind of modern facilities. The campus is divided
into several blocks- Administrative Block, Arts Block, Science Block, Commerce Block and
Library. College offers various Post Graduate and Under Graduate level courses.
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