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Programme
National e-Conference On

‘Bioresources and Sustainable Livelihood of Ruralmdia
September 28-29, 2020
Organized by

Department of Botany, Nagaland University, Lumami-B8627, Nagaland

Venue: Online; Host Venue: Department of Botany
DAY — [ (28. 09. 2020) (Monday)

Inauqural Session
Time: 10.15 A.M. — 11.45 AM

Chair Person: Dr. Neizo Puro

Sequence of Events Apprx. Time
(Min.)

Prayer Dr. Bendangnaro Jamir 2

Welcome Address Prof. Chitta Ranjan Deb, Head, Depment of 7
Botany & Organizing Secretary, National e-
Conference

Short Speech Prof. Sangyu Yaden, Dean, School ofi&tes,
NU

Inaugural Address Prof. Pardeshi Lal, Vice Chancebr, Nagaland
University

Keynote Address Prof. Pramod Tandon, CEO, Biotech &k,
Lucknow

(Bioeconomy: Entrepreneurship and
Innovation for Sustainable Livelihood)

Words of Appreciation | Dr. Asosii Paul
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DAY — [ (28. 09. 2020) (Monday)

Technical Session
Time: 12.00 - 5.00

= |
PM

(All Presenting Authors are Requested to Maintain he Time Allotted for
Respective ONLINE Presentation and Join the Sessiokt least 1 hour before
Their Allotted Time, as If any Presenter is AbsentJnable to Join for
Presentation, Next Presenter will be Allowed to Pisent before Allotted Time)

Abstract
No.

Title of the Paper

Authors &
Presenting Author

Time Allotted
for
Presentation

Sub-Themes

1. Bioresources and Conservation

2. Microbial Bioresources
Note: All contributory papers will get 8 min for pr esentation and 2 min for discussion

Invited
Talk -1

Biodiversity Conservation in Eastern
Himalaya: with Notes on Ethnobotanical
Perspectives

Prof. A. P. Das,
RGU, AP

12.00-12.35
PM
(30+5 min)

Invited
Talk -2

From Field to Lab to Field: A Perspective
of Native Microorganisms in  Jhum
Agriculture

Prof. S. R. Joshi
NEHU, Shilling

12.45-1.20 PM
(30+5 min)

Abstract
No. 03

Cultivation of High Altitude Medicinal an
Aromatic Plants: A Key for Sustainak
Development and Bioresource Conserva
in Higher Himalayan Region (HHR) of Ind

Vijay Kant Purohit ,
Bhagat Singl
Mengwal, Pradee
aDobhaland Jaide
Chauhan

1.30-1.40 PM

Abstract
No. 04

Nodule Characterization of Some W
Legumes Collected from Nagaland

[dMaman Megu,
Chitta Ranjan Del
and A. Paul

1.45-1.55 PM
D

Abstract
No. 05

Pollination Biology ofThunia alba (Lindl.)
Rchb. f. (Orchidaceae) and Conservat
and Their Natural Habitat

Bhaskar
idduragohain and S.
K. Chaturvedi

2.00-2.10 PM

Abstract
No. 06

Description of a New Fish Species of th®ophiya

GenusGarra (Teleostei: Cyprinidae) fron
the Brahmaputra Basin, Nagaland, India

Ezun,

nBungdon
Shangningam  an
Pranay Punj Pankaj

2.15-2.25 PM

d

Abstract
No. 07

Correlation Studies Among the Wat
Physico-chemical Properties of Tsura
River, Nagaland

akhikeya Semy - M.
ng. Singh

2.30-2.40 PM

Abstract
No. 08

Macropropagation ofMusa acuminata cv
Grande Nain by Rhizome Splitting

Thejano Nqullie,
Chitta Ranjan Del
and A. Paul

2.45-2.55 PM
D

Abstract
No. 09

Coldwater Fishery with Special Reference
Endemic Mahseer of Nagaland, Maj

tdetevinu Kechu
and Pranay Pun

Threats and Conservation Prospects

Pankaj

3.00-3.10 PM
j
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Abstract
No. 10

Nodulation in Crop Legumes Grown
Home Garden of Lumami, Nagaland

rBendangsenla
Pongener Chitta

Paul

Ranjan Deb, Asosii

3.15-3.25 PM

Abstract
No. 11

DNA Barcoding: A Taxonomic Tool forJoyrison

Identification of Wild Orchids

Kamba
and Chitta Ranjat
Deb

N

3.30-3.40 PM

Abstract
No. 12

Effect of Different Media and Growt
Supplements omn Vitro Seed Germinatio
and Seedling Development
Paphiopedilum venustum (Wall. ex Sims),
an Endangered Terrestrial Orchid

hBengia Mamu, R.K.
nSingh and Oyi Da
pNimasow

3.45-3.55 PM

Abstract
No. 13

Potential Algal Resources from Kohima
District, Nagaland

Keviphruonuo
Kuotsu and S. K.
Chaturvedi

4.00-4.10 PM

Abstract
No. 14

Fungal Population of Rhizospheric S
from Banana Plantation Site at Mokokchu
District, Nagaland, India

plW. Temijen, M. R.
ngingh, T. Ajungla
and A. Kichu

4.15-4.25 PM

Abstract
No. 15

Morphological Identification of Fungi ir
Tea Soil

nAsangla Kichu, T
Ajungla, Thsangla

4.30-4.40 PM

Abstract
No. 26

Ethnobiology of the Traditional Alcoholi
Rice Beers of Nagaland, India

cLydia Yeptho and
T. Ajungla

4.45-4.55 PM

Abstract
No. 27

Indigenous Knowledge on Wild Edib
Mushroom and its Potent Efficacy

&loria  Nyenthang
aand T. Ajungla

Bioresource in Nagaland, India

5.00-5.10 PM

DAY — 2 (29. 09. 2020)

(Tuesday)

Technical Session — Il

Time: 10.00 AM -5

.00 PM

Sub-Themes

3. Value Addition of Local Bioresources and Livelilmod
4.Role of NGOs / SHGs / Social Entrepreneur / Commuty Participation/IPR

Invited
Talk-3

Bio-Resources for Sustainable Livelihood
Case Studies from Thar Desert and
North-Eastern Region of India

-Prof. S. R. Rao
NEHU, Shillong

10.00-10.35
AM
(30+5 min)

Invited
Talk - 4

The Prospects of Shiitake Farming in
Northeast India

Dr.
Longkumer
Director,
Konger

Sosang

Agritech,

Nagaland

10.45- 11.20
AM
(30+5 min)

Abstract
No. 38

Push-Pull Factor for Rural-Urban Migratio
A Case Study in Ekeshwar Bloc
Uttarakhand, India

nNitesh Rawa, R.S.
kNegi and Santosh
Singh

11.25-11.35
AM
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Abstract
No. 39

Consumers’ Perception towards
Practices Adopted by Companies in
North Eastern Region of India

C!

SRrvind Kumar and
HEaanika Arora

11.40
AM

-11.50

Abstract
No. 40

Bioresources and Sustainable Livelihood
Rural India: Role of Self Help Groups

Jube
Mondal

Boruah

1155 AM -
12.05 PM

Abstract
No. 16

Common Property Resources (CPRs) and

Sustainability in North East India

Sumita Banik Saha

12.10-12.20
PM

Abstract
No. 17

Dependency of Tangsa People
Surrounding Wild Vegetation in
Changlang District of Arunachal Pradesh

theAyam Victor Singh

deyvonim  Lungphi,

and A. P. Das

12.25-12.35
PM

Abstract
No. 18

Wild Anti-diabetic Plants and The
Traditional Remedies from Lakhimp
District of Assam, India

rPinki Goqoi,
WAbhaya Prasad D4
and Ayam Victor
Singh

12.40-12.50
PM

Abstract
No. 19

Tourism  Development  Strategies
Uttarakhand Using SWOT Analysis:
Review

obantosh Singl and
AR. S. Negi

12.55-1.05 PM

Abstract
No. 20

Folklore Medicinal Plant of Arunachal
Pradesh Used as Immune Modulators

Ashish Kumar
Tripathi , Limasenla,
Rama Shankar

1.10-1.20 PM

Abstract
No. 21

Aquatic Bioresources and Their Sustaingbldoitree

Utilization in Rudrasagar Lake of Tripur
Northeast India

Taran,
aPrabir Barman and
Sourabh Deb

1.25-1.35 PM

Abstract
No. 22

Scope for Value Added Product(s) fragmshish

Garcinia species of Assam, India

Kar,

N.K.Goswami,
Raghuraj Singh an
Satayanshu Kumar

1.40-1.50 PM

Abstract
No. 23

Utilization of Bioresources for MedicinalAlpy

Purposes by theGaddis of Bharmour
(Himachal Pradesh) and the Fact
Affecting Their Transhumance

Sharma,
Sanjay Kr. Uniyal,
pBaizy Rani Batish

1.55-2.05 PM

Abstract
No. 24

Charcoal — A Value Addition Option ofRunumee

Bamboo

D.
Borthakur, R. K.
Kalita and S. J. Borg

2.10-2.20 PM

Abstract
No. 25

A Preliminary Study on Wild Edible FruitsPiyongchila _Jamir
and Vegetables Used by the Ao-Naga Trilaed Limasenla

of Mokokchung District of Nagaland, India

2.25-2.35 PM

Abstract
No. 28

The Value Addition Study of Honey-
Source of Anticancer Compound Chrysin

&Khumukcham
Nongalleima, P.
Yuvaraj, Huidrom
Birkumar Singh

2.45-2.55 PM

Abstract
No. 29

Bamboo as a Potential Source of Liveliha
in Nagaland, India

ddaongkala Walling
and Neizo Puro

3.00-3.10 PM

Abstract
No. 30

Introduction ofBambusa tulda Roxb. along
with Shifting Cultivation as a Sustainab
Bioresources

M
T.

Pangwan

|&onyak
Ajungla

and

3.15-3.25 PM
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Abstract
No. 31

NTFPs as Means of Livelihood in MamAndrew

District Nagaland

Konyak
and Neizo Puro

3.30-3.40 PM

Abstract
No. 32

Diversity of Lesser Known Edible Legum

of Nagaland and Their Nutritional Analysis and Chitta Ranjaf

pdolemla  Pongener

Deb

3.45-3.55 PM

Abstract
No. 33

Wild Bioresources Used for Livelihood
Phek District, Nagaland

rPfiichupe-u Mero

4.00-4.10 PM

Abstract
No. 34

Molecular ldentification, Quantification afTemjennokcha B.
Phytochemical Contents and Antioxidaritongchar,
Ranjan Deb, N. S

Activity of Dendrobium heterocarpum Wall.
ex Lindl.: a Potential Medicinal Orchid

Chitta

Jamir

4.15-4.25 PM

Abstract
No. 35

Nutritional Assessment of Some WilMusa
of Nagaland, India

Noah
Asosii

Thejavitsu
Vupru*,
Paul, Bendangnar
Jamir and Chitta
Ranjan Deb

5.00-5.10 PM

Abstract
No. 36

Ethnobotanical Studies on Some Legum@éejin_Konyak and
used by Angami, Ao and Konyak Tribes
Nagaland, Northeast India

dfimasenla

5.15-5.25 PM

Abstract
No. 37

Ethnobotanical Resources Used by AnganRuokuonuo Kuotsu

Naga Tribe of Kohima District, Nagalan
India

dand Limasenla

5.30-5.40 PM
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Abstract No. 01 (Extended)

Biodiversity Conservation in Eastern Himalaya: with Notes on
Ethnobotanical Perspectives

A. P. Das
Department of Botany, Rajiv Gandhi University, RonoHills, Doimukh — 791112, Arunachal
Pradesh, India

For Correspondence:apdas.nbu@gmail.com

Abstract
The importance of Great Himalayas in the creatibauitable environment for rapid
evolution is now well-realized. The easternmostt jdrit, the Eastern Himalaya has been

recognized as the place of origin and early evotutor angiosperms.

Eastern Himalaya actually represent the easternperstof the IUCN demarcated
Himalaya Hotspot for biodiversity conservation aaknown as a wonderful store house of
biological elements with high proportion of endesmid&astern part of Nepal, whole of
Sikkim, major part of the northern hilly tract ofést Bengal, TAR, Bhutan, part of Assam
and Arunachal Pradesh are located within Eastemaldiya. Plants of this region has
attracted plant lovers and plant hunters equatiynfround the world to visit, explore and
exploit its vegetation at least during the laseéhcenturies. Many East Himalayan species are
now not available in their native habitat but soofi¢hose are available in European gardens

even today.

Terai and Duars region of West Bengal are also weghally rich vegetation cover
having contiguity with the East Himalayan foresthe importance of East Himalayan
vegetation is immense. Numerous publications doctimg the useful plants native to the
region are available. These include numerous spemfieorchids, epiphytes and different
types of edible, ornamental and medicinal planterEoday, so many species are regularly
but illegally exploited from this region and arepexted to remote locations across the
international border. These include mainly ornaraksntof different habit groups and
scientifically and ethnically known medicinal planNumerous journals, Indian and foreign,
dealing with taxonomy, vegetation, biological dsigy, ethnobotany, etc. are regularly
publishing numerous such articles on this regidme Tistory of scientific documentation of
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plants in the East Himalayan region was initiatedhie first decade of ¥9century. Since

then so many Indian and exotic groups studied Itira Df this region. However, apart from
Sikkim, the histories of floristic survey for othseven states of North-East India are not so
impressive. But, we find, at least in the recerdtsch accounts are appearing and quite a

few groups become active in exploration and docuatiem.

There are numerous situ andex situ Protected Areas established in the region to
conserve numerous species including orchids andicmed plants. National and State
Governments are taking interest in conservatiowities. But, most of these PAs are heavily
marketed in the name of ecotourism, exerting negagiressure on biodiversity. Present
decision to establish numerous hydroelectric popvejects will be disastrous for the basic
utility of such conservatories. This is also heawalffecting the existing sustainable water
relation in the entire area. We forgot, no specassurvive within the walled PAs.

Attempts to connect the PAs of the region with iclems and the recognition of larger
transboundary PAs were failed measurably due teogmaditical incompatibility of these
ideas. New businesses on Himalayan snow-peak dipediare also extensively polluting
the entire area. Population explosion, urbanizatextension of Tea and other plantations
with one or few (with some exotics) species aretrdgsg the habitat. This has been

aggravated through the implementation of differaega-projects within the Hotspot area.

At the same time, large number of tribal commusitizring throughout the East
Himalayan range and also in the Terai-Duars redgrvmitive tribes like Lepacha and Toto
are now slowing merging with the main stream ink8ikWest Bengal region. Other states
of North-east India, especially of Arunachal Prdwlddagaland, Mizoram and Manipur are
fully or mostly inhabited by large number of tribedmmunities. Most of them are forest
dependent people and are procuring all the resstioceheir survival from their surrounding

vegetation.

The overall change of climate, instrumented by alted ‘development’ is the main
hurdle against conservation. Unless we can increasaral vegetation and can check the
very fast rate of climatic changes, it will be inggdble to conserve most of the sensitive
species. And, with his own responsibility, the Maitl not only kill them, but will kill the

entire biosphere!

Key words: Biodiversity conservation, Tribal communities, Edimalaya, NE India.
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Abstract No. 02 (Extended)

Bio-Resources for Sustainable Livelihood- Case Stiebs from
Thar Desert and North-Eastern Region of India

Satyawada Rama Rao
Plant Biotechnology Laboratory, Department of Biotehnology & Bioinformatics,
North-Eastern Hill University, Shillong-793022

For Correspondence:srrao22@yahoo.com

Abstract

Ecosystems in the nature have the ability to predbio-resources and ensure to
recycle them to sustain life on planet earth. Thesources have the ability not only to
sustain life but also ensure livelihood for its abitants for their development and
diversification, thereby helping them to adapt iereevolving dynamic environment(s).
However over exploitation of such resources in asustainable manner may lead to
extinction of useful bio-resources and also spetird to mankind. The only way to ensure
sustainable livelihood for the inhabitants of esteyn(s) is to understand the quantum and
range of diversity of constituent bioresourcesgéwelop an effective sustainable utilization
pattern and above all to prioritize their consapraheeds. An exciting fact about natural bio-
resources is that each geographical location igquenfor its bio-resources. For e.g. Indian
Thar desert, encompassing bulk of the arid and a@mnareas of India is also the most
densely populated desert of the world. Yet theargs bestowed with unique plant genetic
resources, which offer everything to the inhabgantluding food, fruits, edible oils, wide
range of plant-based medicines for humans besid@ading live-stock with fodder and
forage and help them in sustaining the harsh cmditof Thar Desert. These resources
include several important trees and shrubs Atasia jacquemontii, Balanites roxburghii,
Ziziphus zizyphus, Ziziphu snummularia, Calotropis procera, Leptadenia pyrotechnicaetc,
while quite a good number of herbs and grasseslLagurus scindicus, Cyndon dactylon,
Panicum turgidum, Panicum antidotale, Phragmites sps., Dichantium annulatum, Cenchrus
ciliaris, Desmostachya bipinnata, Eragrostis species, Ergamopagan species, Dipcadi species,
Tribulus terrestris, Citrullus colocynthis are promising phyto-resources of the region.
Similarly, the north-eastern region of India iscaldessed with nature’s bounty in the form of
a wealth of industrially potential flora, fauna amécrobial systems. Citrus, banana, turmeric,
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chillies, bamboos, orchids are only a few examfasame which are unique plant resources
of the region. The systematic evaluation of sucldioieal and horticultural plants, isolation
and characterization of active biomolecules froranmthwould hint a wide range of drug
formulations for various ailments. But most of th@ssources are peril and endangered in
their natural habitat. Therefore it is essentigdh&we regular assessments of the conservation
status of these species, in order to prioritizes¢him need of conservation and provide a
measure of successful actions to be taken. Furtherimprovement of cultivated taxa
considerably depends on the use of genetic vatalalailable within the species. The
genetic variation that exists among plant poputeticss a basic requirement for efficient

development and improvement of such populations.

Cytogenetical and molecular approaches to charaetehe diversity of plant
resources, both at intra- and inter-specific levedaging from arid zone tree species of the
Indian Thar desert to Orchids and certain importaotticultural taxa of the North-Eastern
region of India, was the focus of our research stigations in the last thirty years.
Cytogenetical data which include chromosome karypmmogy, male meiosis,
heterochromatin distribution pattern, etc.as wellIDANA based markergz., RAPD, ISSR,
ISJ, DAMD, SRAP, AFLP, SPAR, etc. and a combinatdplastid (matK, rbcL, psbK-pshl,
psbA-trnH, atpB andatpF-atpH) and nuclear (ITS) genes were utilized to asHesgenetic
diversity and phylogenetic relationship of thesengd. These approaches helped in
developing a better understanding of the existiegetic variability in natural and wild

populations and diversity among the plant spetiasis a pre-requisite for forming strategies

for sustainable utilization of genetic resourcesnéed to characterize the vast amount of

plant genetic resources is also very crucial fovettlgping strategies for their effective
conservation, management and our group preciségmpted the same. Some of these

observations and their implications for sustainabilézation will be discussed in detail.
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Abstract No. 03

Cultivation of High Altitude Medicinal and Aromatic Plants: A
Key for Sustainable Development and Bioresource Caervation
in Higher Himalayan Region (HHR) of India

Vijay Kant Purohit* , Bhagat Singh Mengwal, Pradeep Dobhaland, Jaideviauhan

High Altitude Plant Physiology Research Centre (HAPRC), H.N.B. Garhwal University,
Srinagar (Garhwal) 246174, Uttarakhand

* For Correspondence:vijaykantpurohit@rediffmail.com

Abstract

Medicinal and aromatic plants (MAPs) have beenrmporrtant resource for human
health care from prehistoric times to the presangt dbout 40,000 - 50,000 plants species are
known to be used in different medicine systemsughout the world. The demand of raw
materials of MAPs in pharmaceutical industry hasagr rapidly because of accelerated local,
national and international interest on herbal drdgsfulfil this demand relatively a very few
MAPs are cultivating in limited areas and the gmneajority of the MAPs particularly high
altitude species are still collecting from the wildowever, over-harvesting of MAPs, land
conversion, and habitat loss increasingly threateonsiderable portion of the world's MAP
species and populations. Recently a number ofatiigés have been launched to achieve a
better framework for the sustainable use of biaahdiversity, particularly the CBD. Under
the CBD, more specific guidance for the ecologicalcio-economic and equity basis for
conservation and sustainable use of biodiversity baen articulated in the Ecosystem
Approach (EA). The need for cultivation of highitaile MAPs has been voiced for decades
and simultaneously many organisations had workedemelopment of cultivation practices
of some species. This argued to lead the conservati the wild plant populations for
assuring the supply of raw materials to the industnd local benefits, however, the
cultivation practice is limited till date and netm promote in farmers’ fields. The present
study is suggested that the promotion of cultivatdd selected MAPs mainljardostachys
grandiflora (jatamansi) Aconitum balfourii (Vatsanabha, Mitha Vish) Aconitum
heterophyllum (Atis, Atvika), Picrorhiza kurrooa (Kutki, Kedarkadwi) andsaussurea costus
(Kuth) and many more species in high altitudesag#ls of the Indian Himalayan Region
(IHR) could be help in regular supply of the rawtenels to the industry, generate additional
monetary benefits to the local inhabitants and eores these herbs in wild for records of
future generation and further scientific investigat

Keywords: Cultivation, Ecosystem approach, Indian Himalayagion, MAPs, Monetary
benefits and conservation, Sustainable development.
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Abstract No. 04

Nodule Characterization of Some Wild Legumes Collded from
Nagaland

Maman Megu*, Chitta Ranjan Deb and A. Paul

Department of Botany, Nagaland University, Lumami B9 627, Nagaland

* For Correspondence:mamanmegul9@gmail.com

Abstract

Legumes can be generally categorized into cultvaaed wild legumes. Wild
legumes are widely known for its medicinal and stréolerant properties. Besides that,
legumes are also considered important becausesofriirogen fixing abilities which takes
place in certain specific structures called nodulé®e present work was aimed to study the
nodule structures and observe the microbial coédimn zones in the nodules of 10 wild
legumes namelyAlbizia chinensis, Crotalaria spp., Desmodium spp., Desmodium spp.,
Erytherina stricta, Leucaena leucocephala, Mimosa diplotricha, Mimosa pudica, Tephrosia
candida andVigna spp. collected from Nagaland. The nodules were pirdolour because of
the presence of leghaemoglobin which is indicati¥aitrogen fixation. Average number of
nodules ranged from 2-8 nodules per seedling dlantree legumes while in creepers it
ranged from 8-20 nodules per plant. Of the wildulegs collected 7 of them had
indeterminate type nodules while 3 had determimgbe. Subsequently their thin sections
were observed under microscope after staining Wibkulidine blue. Different zones of
colonization were observed indicating that rootuled of legumes are the site for microbial

association.

Keywords: Leghaemoglobin, Microbial association, Nitrogefion, Root nodules Wild legumes.

National e-Conference OriBioresources and Sustainable Livelihood of Rural Idia’, Department of Botany,
Nagaland University, Nagaland September 28-29, 2020




Abstract No. 05

Pollination Biology of Thunia alba (Lindl.) Rchb. f. (Orchidaceae)
and Conservation and Their Natural Habitat

Bhaskar Buragohain* and S. K. Chaturvedi®

1. Department of Botany, Mariani College, Mariani,Assam-785 634
2. Department of Botany, Nagaland University, Lumam798627, Nagaland

* For Correspondence: buragohain.bhaskar@yahoo.com

Abstract

Thunia alba is terrestrial or lithophytes or grow as epiphytesthe lower branches of
tree in the forest or forest margins. The pollioatbiology of the orchidrhunia alba has
been studied in Mokokchung (28" N, 9430" E) and Sumi Settsu village (26" N, 9428
E), Zunheboto district of Nagaland State in Ndfthst India during their flowering time
from 2014 to 2017. Flowering occurs in the monthMay-June every year. The spur is
cylindrical, ca. 1.2 cm. meliferous, column is 2.am length, laterally winged, pollinia 4
present in two pairs, connected with the stickycidsim. The self compatible and non-
autogamous flowers of. alba are visited by mall solitary bee of the geriesioglossum,
blue tiger butterflies, Xylocopa, Hornets, Waspd #me bumble beBombus sp. The mighty
beeBombus is the legitimate pollinator of the flower ®hunia alba. The external dimension
of the bumble bee perfectly fit in to the interralthitecture of the floral passage. The
pollinator/ visitors foraged the flowers in seamhthe nectar present in the spur. During
foraging the pollinaria are attached on the metascwof the bee and get inserted into the
receptive stigmatic cavity during their visit tohet flowers. The mode of pollination is
‘Thoraxinotribic’. The rate of open pollination wasecorded 38% and manipulated
pollination success was 100% (geitenogamy and »angy It has been recorded that the
seeds ofThunia alba can able to grow in natural habitat though in veegligible numbers

but it will be a very useful measure to conservis 8pecies. In-situ conservation through

tissue, seed or embryo culture is another effeatieasure for conservation dhunia alba.

Keywords: Bumble bee, Conservation, Nectar, Pollinatiompréixinotribic pollination.
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Abstract No. 06

Description of a New Fish Species of the Gen@arra (Teleostei:
Cyprinidae) from the Brahmaputra Basin, Nagaland, hdia

Sophiya Ezung*, Bungdon Shangningarhand Pranay Punj Pankaj
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* For Correspondence:sophiezung@gmail.com

Abstract

Garra chathensis, a new species is described from the Chathe RNagaland, India.
The new species is distinguished from its congeatigorth-East India in having a bilobed
proboscis, a black spot at the upper angle of th@gening, 3¥2/1/3 transverse scale rows,

16 circumpeduncular scales, 9-10 pre-dorsal sealé82—-33 lateral line scales.
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Correlation Studies Among the Water Physico-chemida

Properties of Tsurang River, Nagaland
Khikeya Semy - M. R. Singh

Centre for Biodiversity Studies, Department of Botay, Nagaland University, Lumami-
798627, Nagaland

* For Correspondence:khikeyasemy@agmail.com

Abstract

Surface water samples were collected at threerdrifestations from September, 2018
to August, 2019 along the Tsurang River. The samplere analysed for 17 physico-
chemical parameters Viz. pH, Total Dissolved SolilEDS), turbidity, Electrical
Conductivity (EC), temperature, free gQDissolved Oxygen (DO), Biological Oxygen
Demand (BOD), Total Alkalinity (TA), Total Hardne$§8H), chloride, calcium, magnesium,
sulphate, nitrate, phosphorus, potassium. The presedy aims to determine and identify the
highly correlated and interrelated water qualityrgoaeters using Pearson’s correlation
coefficients. Result from the three sampling staishows similar trend, as such pH was
negatively significant with turbidity, nitrate arglilphate. TDS shows positive correlation
with free CQ and negative correlation with total hardness. tR@scorrelation was recorded
between turbidity, nitrate, sulphate and potassitotal alkalinity was negatively significant
with Chloride and positively significant with Magsiam. Sulphate shows positive
correlation with nitrate and phosphorus. Nutriergrgmeters (nitrate, phosphorus and
potassium) are positively significant at p<0.05ellem all the stations. The correlation study
shows varying interrelations and dependency betwkernvarious water physico-chemical

parameters of Tsurang River.

Keywords: Pearson correlation coefficient, Physico-chemicapprties, Tsurang River.
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Macropropagation of Musa acuminata cv Grande Nain by Rhizome
Splitting

Thejano Nqgullie*, Chitta Ranjan Deb and A. Paul

Department of Botany, Nagaland University, Lumami B8627, Nagaland
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Abstract
Macropropagation in banana is one of the most ieffitcand affordable way for

propagating banana. Since naturally, the regeerdife span and productivity of banana is

highly being reduced due to diseases and othevr&att the natural environment, the present

study aims to provide an alternative way to solie tssue. Different techniques for

propagation of banana suckers were carried outisnetxperiment. The work was carried out
using two techniques, Technique 1 (T1) and Teclen@(T2) and a control or natural way.

The suckers were collected from the field and wdstlean and cut into five equal parts and
accordingly T1 and T2 techniques were employedtegated with 1% bavistin for a minute.

T1 had the maximum regenerated shoots 4 = 1.4lewbntrol technique had the highest
number of leaves 5.3+0.71and infinite number oftscand the height of plant46 + 0, was
comparatively much taller than the other two. lis $tudy the macropropagation Technique,

T1 was observed to give the best outcome givingiplelregenerated shoots.

Keywords: Banana, Macropropagation, Regeneration, Rhizomiktiisgl
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Coldwater Fishery with Special Reference to EndemiMahseer of
Nagaland, Major Threats and Conservation Prospects

Metevinu Kechu* and Pranay Punj Pankaj
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* For Correspondence:metevinu06@gmail.com

Abstract

The coldwater fishery resources encompasses thednd mid-altitude lakes, snow
fed rivers along the Himalayan belt, fast flowinjeams and rivulets as well as their
tributaries and reservoirs. Though its contributionaccount of total inland fish production is
considerably low, it comprises of a rich biodiveysnative valuable germplasm and helps in
monitoring environmental quality in these watersagblland with its unique diverse
topography and rich biodiversity is also home te thighty endemic Mahseers liRer and
Neolissochilus including other coldwater fishes such as minompsaand loaches that are
widely distributed across the rivers in the stétewever, due to various detrimental activities
such as habitat degradation, unregulated indisoatai fishing, over exploitation, water
obstructions in the form of dams and hydro poweajguts are posing a grave danger in
dwindling the wild population significantly. Inigregard, initiatives are slowly being taken
up by both private and public sectors in developnérhatcheries and declaring protected
zones in some parts of the river for conservatiamppses in the state. Taking into
consideration the wide prospects of coldwater fighhesources in this region, there is an
urgent need for sustainable development by integydietter monitoring policies, stringent
laws, mass awareness and constructive technologyoaghes for increase yield and

conservation through eco-tourism.

Keywords: Anthropogenic stressors, Coldwater fishery resesyr Coldwater fishes,
Nagaland, Sustainable development.
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Nodulation in Crop Legumes Grown in Home Garden of
Lumami, Nagaland

Bendangsenla Pongenér Chitta Ranjan Deb, Asosii Paul

Department of Botany, Nagaland University, Lumami-B8627, Nagaland

For Correspondence: *pongenerasenvipu@gmail.con& " apaul@nagalanduniversity.ac.in

Abstract

Nagaland has rich crop legume diversity which iswgr in every household of the
tribal population. Crop legumes can reduce atmasphérogen which increases the fertility
of the soil. Present study was carried out in Lumaittage under Zunheboto district of
Nagaland where a total of eight crop legume spewiese collected namelyCanavalia
gladiata, Dolichos lablab, Phaseolus Ilunatus, Phaseolus wulgaris, Psophocarpus
tetragonolobus, Vigna radiata, Vigna umbellata, and Vigna unguiculata. Root nodule
morphology was recorded and internal anatomy wadiesd. The studied crop legume exhibit
determinate type of root nodules. Transverse seatib the root nodules stained with
toluidine blue showed infected tissues with badtksro

Keywords: Crop legume, Home garden, Nagaland, Rhizobia, Rodtile morphology.
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Abstract No. 11

DNA Barcoding: A Taxonomic Tool for Identification of Wild
Orchids

Joyrison Kamba* and Chitta Ranjan Deb
Department of Botany, Nagaland University, Lumami,India
*For Correspondence:joyrisonrk@gmail.com

Abstract

With less than 2 million of the estimated 15 mitliplants and animals species have
been identified. The rate of extinction has inceghslue to global warming which has
consequent affects on climates and ecosystem cpaysigsical and biological changes
throughout the world. Classical taxonomy which usesrphological characters has falls
short in this and are lost each year before prdpeumentation. Therefore, there is a need to
develop a technique like DNA Barcoding which usésrs DNA gene sequences from
genome to identify organisms and differentiate leefavvery closely related species in order
to conserve and catalogue species diversity. Tagept study was investigated to check the
identification success rate of some orchids speofedlagaland usingnatK, rbcL from
chloroplast and ITS from nuclear genome. The sempgewere aligned using Clustal W and
genetic distances were computed in MEGA 7.0 anae amalyzed the phylogenetic

relationships among the investigated orchid species

Keywords: DNA Barcoding, IdentificationmatK, rbcL, ITS, Phylogenetic analysis.
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Effect of Different Media and Growth Supplements on n Vitro
Seed Germination and Seedling Development &aphiopedilum
venustum (Wall. ex Sims), an Endangered Terrestrial Orchid

Bengia Mamu*, R.K. Singh and Oyi Dai Nimasow
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791112, India

* For Correspondence:mamubengia@gmail.com

Abstract

Paphiopedilum venustum is one of the endangered terrestrial orchid spedies to
excessive collection, and destruction of its ndthedoitat. In order to conserve this species,
an attempt was made in the present study to exathmeeffect of different media {Full
strength Murashige and Skoog (MS) medium, ¥2MS, ¥.M&;in and Went (VW) and
Kundson C (KC)}, supplemented with or without varsoorganic and other plant growth
additives {Activated charcoal (AC), Banana Extré®E), Coconut water (CW), Green Gram
(GG), Peptone, Potato Extract (PEpnaphthalene acetic acid (NAA)} on it® vitro
(asymbiotic) seed germination and seedling devetwpmFurther, the survival rate of
seedlings in green house condition after hardemnBrick: Charcoal: Coconut husk was

estimated.

Seeds were taken from mature capsules collectéddags after pollination (DAP)
capsule foin vitro germination and incubated for 61 days after inatwoh. The highest seed
germination (83%) occurred on %2 MS medium supplgetemwith 0.5 mg/la-naphthalene
acetic acid (NAA) and 10% coconut water (CW).Amatifferent organic additives, CW
proved to be the best resulting in 69.28% seed igatian in 67 days after inoculation. The
% MS supplemented with 0.5 mg/l NAA and 10% CW wak® the best medium for seedling
development(72.86 %).The well rooted seedlings-4fcBn height hardendd vitro in Brick:
Charcoal: Coconut husk for 3-4 weeks before tramgption to the potting mixture resulted
in 70-80% survival upon transfer and acclimatizatizside green house.

Keywords: Paphiopedilum venustum, Growth media, Plant growth additives, Seed
germination, Seedling development.
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Potential Algal Resources from Kohima District, Nagland

Keviphruonuo Kuotsu™ and S. K. Chaturvedi

Department of Botany, Nagaland University, Lumami-B8627, India

* For Correspondence:keviphruonuo@gmail.com

Abstract

Algae are widely used around the world as a soafdeod and food supplement,
animal fodder, industrial applications as well aaste treatmentsiAlgae are now in the
spotlight because of their potential to be useduss$ainable sources to provide solutions for
food security, bio-fuel, antibiotic resistance, atal combat environmental degradation.
However, in Nagaland, Algae is mostly tagged asisamce and there is no record of any use
of algae so farThe present work reveals 17 potential algal taxa,(Spirulina nodosa
,Nostoc sp., Lyngba sp. Anabaena recta, Cylindrospermum majus, Chrococcus sp.,
Oscillatoria sp., Spirogyra sp.,Cladophora glomerata, Chlorella vulgaris., Scenedesmus sp,
Rhizoclonium hieroglyphium, Chara sp., Hydrodictyon sp., Euglena sp.,Pinnularia sp., and
Nitzchia sp.) that were collected from Kohima district whicdre mainly used in
pharmaceutical products, bio-fertilizers and foorbmediation. This study will shed some
light on the rich algal diversity of Nagaland and potential utilization as a sustainable

bioresource.

Keywords: Algae, Bioresource, Food security, Kohima distri&iistainable.
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Fungal Population of Rhizospheric Soil from Banan&lantation
Site at Mokokchung District, Nagaland, India

W. Temjen*, M. R. Singh, T. Ajungla and A. Kichu
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* For Correspondence:temjen.wati29@gmail.com

Abstract

The present study aims to report the fungal pofmrgiresent in the rhizospheric soll
of the banana plantation site at the selectedisitdokokchung District, Nagaland, India.
Fungi were isolated in Potato Dextrose Agar andeR®sngal Agar plates following serial
dilution method. Morphologies were observed undacmascopic as well as microscopic
studies in the purified Isolates. A total of 10 dah species belonging genetapergillus,

Cladosporium, Geotrichum, Mucor, Penecillium andTrichoderma were present.

Keywords: Banana plantation, Mokokchung, Mycoflora, Rhizogptsoil.
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Morphological Identification of Fungi in Tea Saill

Asangla Kichu', T Ajungla, Thsangla
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* For Correspondence: asanglakichul5@gmail.com

Abstract

The present study was conducted to find out thedlmpopulation in tea soil of
Zunheboto district, Nagaland. Soil samples werdectdd from rhizospheric region and
inoculated in Potato Dextrose Agar (PDA) platesubing serial dilution method from which
pure culture isolates were maintained by streakhatet A total of 12 fungal species
representing 7 genera were isolated and identif@d tea soil by studying their macroscopic
and microscopic characteristics with the help ddilable literature. Highest fungal species
recorded was ofspergillus andMucor with 3 species each followed Ayicoderma with 2
species.

Keywords: Fungi, Morphology, Soil, PDA, Isolation
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Abstract No. 16

Common Property Resources (CPRs) and Sustainabilityy North
East India

Sumita Banik Saha

Department of Economics, St. John College, Dimapufjlagaland

For Correspondence:sumitabaniksaha@gmail.com

Abstract

Common Property Resources (CPRs) are an integrtabplves and livelihood of the
people of North East India, particularly the paweimg in the rural areas of the region. Apart
from being a source of economic sustenance, thes@REy an important role in maintaining
ecological sustainability of the region. The depeh@nt and management of common
resources such as grazing land, water, forestaretbowever, not free from challenges. The
strong linkage between CPRs and livelihood is emmgr@s a challenge for their efficient

maintenance. As the pressure of increased populafillumans and livestock is increasing

on the CPRs, the carrying capacities of such ressuare being exceeded and maintaining

their sustainability is becoming difficult. The uwrdhining of local level institutional
arrangements or conventional laws is turning th&€Rto open access properties which are
threatening their very existence because unlikee puublic goods the use of CPRs is
subtractable in nature. This paper aims at anajythia status of CPRs in North East India, its
role in maintaining sustainability, the relationstietween CPRs and PPRs (Private Property
Resources) and its implications on sustainabithg, threats to CPRs, management of CPRs

and the challenges involved.

Keywords: Common Property Resources (CPRs), Ecology, lheeld, North East India,
Sustainability.
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Dependency of Tangsa People on Surrounding Wild Vegation in
the Changlang District of Arunachal Pradesh

Pyonim Lungphi*, Ayam Victor Singh*and A. P. Das
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Pradesh
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Abstract

People of the Tangsa tribal community are mostyngj on the Patkai Hills Range in
Myanmar and India. Available folklores indicate itherigin in Mongolia, migrated through
Yunnan and reached Myanmar crossing the Tanai Rivedndia, they are residing in
Changlang and Tinsukia districts of Arunachal Psadand Assam respectively. Tangsas
mostly live in forest villages and are fully depentlon the forest produces since the time
immemorial and meet up their everyday needs witturally available wild plants and
animals. The walls and floors of their stilt-housee made of bamboos with tree-trunks
using as major poles. Suitable trees and bamb@&oabamdant in the surroundings. They use
the leaves of Sap-plangglacca secunda) for thatching. Most of the bamboos and Sap has

multiple uses in their life-style.

Tangsas are expert jhum cultivation. In jhum land simultaneously they owdte a
good number of crops including paddy and maize.i®\gapen herblands provides large
number of edible herbs. Modern medical facilitiee aneager even today in most of the
areas. So, the use of local plants to cure thhirests is their dependable practice. As their
surrounding vegetation housing most of their usedlants, that's why during present
COVID-pandemic condition these people are mainmtgniheir life almost without any
trouble. They can survive nicely even during crajufe as they can find out sufficient
edibles from the wild vegetation. The traditionalokvledge of Tangsa community is very
rich and good enough for their sustenance evemeietis no external supply. However, the
present generation is now learning the uses obfagiroducts and this trend will affect their
stock of traditional knowledge and will make thehase dependable on external supply of

different commodities.

Keywords: Arunachal Pradesh, Changlang district, Ethnobgtgorest dependency, Tangsa.
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Wild Anti-diabetic Plants and Their Traditional Rem edies from
Lakhimpur District of Assam, India

Pinki Gogoi*, Abhaya Prasad Das and Ayam Victor Singh*
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Pradesh, India

* For Correspondence:ayamvictor40@gmail.comé& pinkigogoi51@gmail.com

Abstract

The North-east Indian state of Assam is the homa tmmber of plants that have
enormous medicinal properties. Even today, peopldssam use herbal medicines and
magical-spiritual practices to get rid of their ploal discomforts or ailments. Their

ethnomedicinal system is a nice assemblage of tessystems.

Lakhimpur district is situated at the far east eorof the state of Assam, lies between
26°48' N and 27°53' N latitudes and 93°42' E ant?O0E longitudes with the foothills of
Arunachal Pradesh at the border line, which cawsesenvironment with considerable

humidity and heavy rainfall and favoured to deveddior significantly rich floristic diversity.

The present study briefly introduces indigenousnethedicinal knowledge about
anti-diabetic plants used by the people of diffeteilval communities in Lakhimpur district
of Assam along with their diversity and availalyiliin the district. The methodology
comprised of interviews with the traditional healemd knowledgeable elderly persons in
different villages of the district. Plants wereleoted from wild habitat as well as from home
medicinal gardens with help of local practitionensd identified. A total of 30 different
species were collected that are used in formulataond also many as single plant medicine
for treating diabetes. Bark, leaf and fruits aresthyo used plant-parts in medicinal

formulations.

Key words: Assam, Diabetes, Ethnomedicine, Lakhimpur.
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Tourism Development Strategies of Uttarakhand UsingWOT
Analysis: A Review

Santosh Singh and R. S. Negi
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For Correspondence:singhrawat.santosh@gmail.com

Abstract

The tourism is one of the high-income and plays effiective role in regional
development, national development and diversiticatf national economy by appropriate
and systematic planning. This paper presents toattisudes regarding the tourism offer of
Uttarakhand. The main purpose of this study isirtd but tourism development strategies
towards the SWOT analysis. This study aims to mewiee situation of tourism and identify
the key challenges of tourism development for thgartdkhand using SWOT analysis.
Secondary data were used for the study, and theigat data was processed by magazines,
journal, reports, books etcl'he results of SWOT analyses indicate that theistudrea has
high variability of potentials and tourist attraxcts. The sustainable tourism development
planning initiative seeks to promote better prive¢etor/government partnerships to ensure
that tourism develops in Uttarakhand in a mannet th well planned, sustainable and
beneficial to both the regional economy and locahmunities.

Keywords: Himalayan tourism, SWOT Analysis, Tourism, Uttarait.
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Folklore Medicinal Plant of Arunachal Pradesh Usedas Immune
Modulators
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Abstract

Indian medicinal plants evident amazing effectsnanagement of various diseases
among humans. The present study based on to fihdote of medicine plants in Immune
system as Immune modulators in human healthcarkk Irealer practices of tribes in
Arunachal Pradesh, namely Nyishi, Adi, Apatani, Kipti, Mompa were screened for study.
Maximum populations nearby tribal pocket were deijyemon native medicinal plant for folk
medicine. Folk healers were selected for interagtidocumentation of folk healing
information and medicinal plants through questioresaand interviews. The present study
revealed that folk healers are good in healing tpres for prevention of diseases. In the
present scenario, there is globally interest towale role of medicinal plants as immune
modulators for the healthy life of humans. Presi@ many researchers conducted in the
area, it is evident that many of bioactive compaumdthe form of alkaloids, flavonoids,
terpenoids, polysaccharides, lactones, and glyeogicbducts are responsible to cause
alterations in the immune modulatory propertiesvigw of this, the importance of medicinal
plants and their bioactive compounds are usefakmthy healthcare system. India has a rich

legacy of folk healers and it is the need of hauexplore this folk healing knowledge.

Keywords: Folk healer, Healthcare, Medicinal plant, Immunedulators, Tribes.
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Aquatic Bioresources and Their Sustainable Utilizabn in
Rudrasagar Lake of Tripura, Northeast India
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*For Correspondence:sdeb@tripurauniv.in

Abstract

Rudrasagar is an oval shaped, perennial lake andhland natural waterlogged
wetland. The lake is productive because of its agiodl diversity and socio-economic
importance. It is designated as a Ramsar siteeityglar 2005 as it complies with the criteria’s
of the ramsar wetland and considered as a natasnakll as of international importance. The
preliminary study aims to assess the biodiversdjus and ecosystem services of Rudrasagar
Lake. The main provisional services provided byl#hke are food (aquatic plants and fishes),
fuel wood and timber whereas, the cultural servipesided are boat raiding, tourism and
recreational activities due to its historical imamce. A total of 37 aquatic plants, 31
phytoplanktons, 51 fishes and 21 birds species weperted from the lake. The main
intimidations to the wetland are increasing silade due to deforestation, expansion of
agricultural land and land conversion due to pdjutapressure. To reduce stress on the lake,
better monitoring, planning, restoration and manag# are essential. Different restoration
activities like awareness programme, cleaning, aitedon and capacity building activities
were conducted in the area. Restoration activibebetter utilization of aquatic bioresources
like Hydrilla based fish feed were introduced in the water batiich becomes a good
alternate source of food for many edible fishese Water hyacinth based craft preparation
was conducted for improving the livelihood of thenamon people. Various stakeholders
along with the local community and the corporatetae need to come together for

formulating an effective management plan for theseovation of Rudrasagar Lake.

Keywords: Biodiversity, Ecosystem services, Threats, ManaggnUtilization.
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Scope for Value Added Product(s) fronGarcinia species of
Assam, India
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Abstract

Garcinia (Clusiaceae) was established by Linneaus basdbeospecimen he received from
Laurentius Garcin. In India it has two distinct distributional zone<., the Northeast and Western
Ghats. Out of 400 identified species 40 speciesedible (Karnik, 1978). Recent year’s scientist,
pharmaceutical companies and industries acros$Vitrdd are showing interest d@arcinia for its
manifold uses. With this background the study wasied out in different parts of Assam from 2018
to 2019 with the objectives to find out local usesl species wise market demand; to find out passibl
products from pulp and seeds and scope for developaif value added product(s).

Data on local uses and market demand were gathtbredgh extensive field survey in
homestead garden, forest area, markets and atsagthia structured questionnaire. Possible products
from rind and seeds were analyzed through standattods. Scope for development of value added
products were studied based on field and laboratats.

From the field study it was observed that four ggeare sold in the local market, six species
are used locally as additive and for jelly andesffiing drink which can be promoted as value added
product(s). Four species are used in local tratfionedicine. Laboratory analysis revealed thatisol
fat from seeds oBarcinia species contains high stearic acid. Fruit juimetains hydroxyl citric acid
(HCA) and is rich in anthocyanins. Fruit rinds aint Taxol mimic compounds anticancer
compounds polyisoprenylated benzophenones sucargisochymol and isoxanthochymol.

Therefore, from the study it can be concluded thatcinia species has good potential for
development of value added products for food, dybal and cosmetic industries which would

contribute in enhancing the livelihood of local pko

Keywords: AnthocyaninsGarcinia, Local uses, Solid fats, Stearic acid.
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Utilization of Bioresources for Medicinal Purposedy the Gaddis
of Bharmour (Himachal Pradesh) and the Factors Affeting Their
Transhumance
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* For Correspondence:sharmaalpy@gmail.com

Abstract
Gaddis, a transhumant community that rears sheep ands godlbws seasonal

migration in the Himalaya. Their movement patteares guided by climatic conditions and on
way, they are dependent on available bioresourespecially for medicinal purposes.
However, concerns are now being raised on therdeglistatus ofaddis transhumance as
also of their traditional knowledge. The presentigtwas, therefore, carried out to document
the factors affecting their transhumance vis-awNikization of plants for medicinal purposes.
The study was carried out in Bharmour, district @ba of Himachal Pradesh, which is
known to be the origin place @addis. Structured questionnaires for respondent surveys

were used (n=25).

The study revealed that changing climate (78%)esliock theft (75%), fodder
scarcity & human-wildlife conflict (67%), and theed for education (50%) are some of the
important factors that are weaning tladdis from this profession. However, they still
depend on bioresources for sustenance and use3Badgn available plant species for
treating 28 ailments that include fever, stomadieacough and cold, wounds etc.

The reported species (n=38) belong to 29 familieth iikamiaceae (n=5) having the

maximum representation followed by Asteraceae (n¥8jh regards to the plant part used,
roots were maximally used (16) and were followeddayves (12). Branches and stem had the

minimum representation (n=1 each).

Thus, the study identifies factors affecti@pddis transhumance and also their
knowledge on uses of bioresources. Factoring timsgolicy initiatives such that a win-win

is created is the need of the hour.

Keywords: Bioresources, Declin&addi, Livelihood, Transhumance.
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Charcoal — A Value Addition Option of Bamboo
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Abstract

North Eastern region of India is one of the biodsty hot spot endowed by nature on
mankind. Thisregion of India is the hub of different bioresoww®e general and very rich in
bamboo in particular. Bamboo is the tallest grashé world and is found abundantly in this
region. This particular bioresource is used inedléht purposes with little or no modification.
Charcoal is a common form of fuel derived from bamldwood. Bamboo charcoal is an
excellent renewable source of energy due to ith kgjorific value and surface area. The
high cost of conventional fossil fuels, to wean gilze people from forest based fuel wood
and ban of cutting trees from forest has resultexenasing interest in utilizing bamboo as
renewable energy sources. Bamboo is an importar@wable energy source which offers
sustainable long term supplies of quality raw matdor energy purpose. By changing the
physical state or form of bamboo, charcoal canroeyred. Production of bamboo charcoal
is a process of value addition which in turn uplithe livelihood of bamboo growers.
However limited study has been undertaken in thes @o study the suitability of different
bamboo species used for charcoal making and assegutlity of charcoal. In view of this,
present study has been undertaken to study théygoéicharcoal prepared frofBambusa
tulda, Bambusa balcooa, Melocanna baccifera and Dendrocalamus hamiltonii. The highest
calorific value (7090 Kcal/kg) was recorded Bambusa balcooa followed by Bambusa
tulda, Melocanna baccifera and Dendrocalamus hamiltonii. Among the four bamboo species
B. balcooa has shown excellent properties and time requiredcémmplete combustion is

maore.

Keywords: Bamboo, Bamboo charcoal, Bioresource, Calorific@a
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A Preliminary Study on Wild Edible Fruits and Vegetables Used
by the Ao-Naga Tribe of Mokokchung District of Nagdand, India
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Abstract

The paper deals with 50 species of wild edible tslamhich are used as fruits and
vegetables by the Ao-Naga tribe of Mokokchung distiThe paper also includes local name,
botanical name, flowering and fruiting season, arsed and mode of utilization of the
collected species. The present study reveals hdd edible fruits and vegetables play an

important role in procuring food for consumptiordagenerating income for the local people.

Keywords: Ao-Naga, Mokokchung, Nagaland, Wild edible fruitsld edible vegetables.

National e-Conference OriBioresources and Sustainable Livelihood of Rural Idia’, Department of Botany,
Nagaland University, Nagaland September 28-29, 2020




Abstract No. 26

Ethnobiology of the Traditional Alcoholic Rice Bees of
Nagaland, India
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Abstract

This paper draws from oral folklore traditions #ténicity linked with the traditional
alcoholic rice beverages of Nagaland to the fufginspective of the dystonic development of
modernization that has left its impact on the cmstoand ethos of a Naga community.
Documentation o® different types of alcoholic rice beeaiig., Aji, Katsing, Khe, Zou- ngao
and Zutho were prepared along with the method of preparatio@ unique starter cultures
used and the cultural heritage linked with the bage. Traditional epistemology of the
alcoholic rice beverages depicts their historica during religious ceremonies, festivals and
customary rituals. The distinction between the augitribes with regards to the methods of
preparation and the unique starter culture cormdgpdo the dynamic adaptations to local
bio-cultural context, geography, storage processaupking techniques and so on. As a
result, traditional gastronomy linkke study of perception and practices of a padictdod
that distinguishes a certain tribe and highlightsinary tradition that goes beyond the
boundaries of a single community to counter thevai caused by modernity that affects a
rural community.

Keywords: Alcoholic rice beer, Culinary tradition, Moderation, Nagaland, Traditional
knowledge.
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Indigenous Knowledge on Wild Edible Mushroom and i¢ Potent
Efficacy as Bioresource in Nagaland, India
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* For Correspondence:nyenthanggloriaa@gmail.com

Abstract

Nagaland harbours a rich flora of macrofungi duefawourable environment and
climatic conditions as it lies in the Indo-Burma \&hmar) Biodiversity hotspots.
Mushrooms as we know are a versatile super foodelbavith their important nutritional
profiles and promote a healthy immune system.dypla vital role in the food culture of the
ethnic people of Nagaland. Though there are naemrimanuscripts on the mushroom as a
diet and traditional medicine, the tales and mybsut mushroom in the folk tales and folk
songs seem undeniable of the fact that they wateapd parcel of the ancient past. The tribal
thus possess a wide array of knowledge on wild moashs which also differs from one
village to the other. During the present pandersievall mushrooms have proved to be one
of the sustaining bioresources, especially in tilages. Though some research have been
done on some certain perspective of these wildlediimgi, the full benefits of the research
have not been extended for the upliftment of tHiagers on forest produces for their food
security. Today we also see that this rich traddldknowledge especially among the younger
generation is diminishing. Thus, looking into thegent scenario, the present study has been
taken to make a baseline for the mycofloristic attthomycological knowledge about the
macrofungi of Nagaland. It will help to enhance kimewledge of edible mushroom and their

utilization, to cultivate and conserve them.

Keywords: Bioresource, Indigenous, Nagaland, Tribal comryyWild edible mushroom.
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The Value Addition Study of Honey- a Source of Anttancer
Compound Chrysin

Khumukcham Nongalleima*, P. Yuvaraj, Huidrom Birkumar Singh
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795004, Manipur
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Abstract

Honey is a natural ready to eat food consumed gimout the World since ages.
Honey is the main income source in some geographégions. There are reports that
various plant sources generated 0.2mg/100 g of yhoite contains many bioactive
constituents and it has been used in many traditiethno-medicinal therapeutics. Chrysin is
one of the compounds in honey which serves as itoasts in dietary supplements. It is
considered safe to have daily consumption of 0¢h-& Chrysin. Against various cancer
cells, Chrysin showed lethal dose in micromolargesn Till so far, there is no report on
toxicity in clinical trials and adverse events. FDaldso approved Chrysin as aromatase
inhibitor for the treatment of cancer. Honey hagide scope of value addition. It can be used
as sugar substitute and as a food. It can be useacking, confectionary, and pasteurization
of fruits in short, it has wide applications in tbandustry. Also, honey can be used in
production of non-alcoholic beverages as well asémtation process. However, there is no
data on exact quantification of secondary metad®lin honey. Therefore, because of its
useful medicinal properties, value addition of homan be a good sustainable source of

livelihood.

Keywords: Honey, natural-food, value-addition, Chrysin, @an
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Bamboo as a Potential Source of Livelihood in Nagahd, India

Maongkala Walling* and Neizo Puro
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* For Correspondence:maongw@gmail.com

Abstract

Bamboo is grown all over the state of Nagalands & predominant plant species of
the state. Bamboo has acquired important socialandomical services for their role in the
daily lives of the Nagas. The aim of the studyoisletermine how bamboo resources impact
the social and economic aspects of the bamboo farniée social impact assessment of
bamboo has revealed that bamboo plantation; haamesbamboo products enterprises have
brought much social benefits to the local peopleortomic assessment manifested that
bamboo forest have positive impact on the localpjeedt has been found that in the study
area the beneficiaries are mostly agri-farmers.rdfbee, it has been observed that most of
the local people rely exclusively on agricultunatome. Bamboo has been used as utensils,
burn bamboo as fire wood and building raw mateiifle main bamboo products made by
the Naga tribes are variety of baskets and alliextiyct, musical instrument and various
implements which contributes to the revenue geimerawVith the increase in demand of
timber, bamboo resources serve as an alternateirsalsie raw material and endow gross
economic income and employment opportunities far timemployed sectors of the Naga

society.

Keywords: Agri-framers, Bamboo, Nagaland, Socio-economieditronal.

National e-Conference OriBioresources and Sustainable Livelihood of Rural Idia’, Department of Botany,
Nagaland University, Nagaland September 28-29, 2020




Abstract No. 30

Introduction of Bambusa tulda Roxb. along with Shifting
Cultivation as a Sustainable Bioresources

Pangwan M. Konyak* and T. Ajungla
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* For Correspondence:pangwanwangnao@gmail.com

Abstract

Bambusa tulda Roxb. commonly also known as Bengal bamboo or IndianbEm
Bamboo is a tropical species originating from Neg#ist India having thick wall, clumps and
length up to 25m (80 ft). The length, strength,idagrowth and availability in huge cluster
make the species an excellent choice for many diienasd commercial purposes. This
bamboo species has found considerable uses in dnaftsiand construction. The tender
shoot of thdulda bamboo are also being harvested by many tribabah-east India as food
delicacy. The theme focuses on introducBigtulda along with shifting cultivation, as a
counter measure to soil erosion. The bamboo speeiesbe cultivated at either along the
edge of the field during crops cultivation or irsithe field after crops harvest to prevent
competition. Either way the bamboo species can gnosbundance and prevent soil erosion
besides offering a huge output of bamboo produtistwcan be a sustainable bioresources.
Vegetative method oB. tulda propagation involves cutting of premature sidemstdong
with its fully functional roots to be planted apdrom its parent cluster. The traditional
practice also includes cutting down and burningBoftulda root to enrich the soil with

phosphate before Ghost chilli propagation.

Keywords: Bengal bamboo, Ghost chilli propagation, NortlstHadia, Shifting cultivation,
Sustainable bioresources.
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NTFPs as Means of Livelihood in Mon District Nagalad

Andrew Konyak™ and Neizo Puro
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Abstract

The Konyaks since time immemorial has been depenmeforest and its products.
The use of Non-Timber Forest products (NTFPs) imMstrict was studied through surveys
and interviews with the vegetable vendors in Mod &foi town market and villagers of
Chingkao, Hongphoi, Longwa, Nyahnyu and Sheangraatgten. Forest has been a source
of livelihood as it has provided them with food, diene, construction materials and other
utilitarian items especially for the economicallyaminal people residing in and around the
forest. This paper accounts 31 species of plaritmgimg to 23 families that are used with
the traditional knowledge passed down from genamnatiThe study shows the diverse NTFPs
that are the source of livelihood and it also hamsequences of overuse of NTFPs

contributing to reduction of forest cover.

Keywords: Forest, NTFPs, Konyaks, Livelihood.
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Diversity of Lesser Known Edible Legumes of Nagalashand
Their Nutritional Analysis

Aolemla Pongener* and Chitta Ranjan Deb
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For correspondence:aolem pongener@rediffmail.com

Abstract

Legumes are mostly recognized for their dietary aodnomic values. Some of the
edible legumes are less known yet, have huge palkéot health benefits as they are highly
nutritious, and also for food security. In Nagalamdlia, although, there are many wild and
cultivated legumes which have the capacity to ke s pulses, they are still not explored
for their importance to the full potential. Presstudy in six districts of Nagaland recorded
20 species of edible legumes so far with some eir tharieties. Ten (10) fresh edible
legumes have been tested for their nutritive valdenongst the species studied,
Psophocarpus tetragonolobus showed maximum moisture content with 90.48 %. Hgjh
protein content was observedRhaseolus vulgaris (54.4128 mg/g), while total carbohydrate
content and reducing sugar were maximumPisum sativum (757.443445 mg/g) and
Canavalia gladiata (155.58 mg/g) respectively. IMucuna pruriens, the highest phenolic
content was observed (18.3007 mg GAE/g) while tagimum flavonoid content was found
in Bauhinia variegata (68.7585 mg QE/g). Highest antioxidant activity smabserved in
Mucuna pruriens with IC50 value of 127pg/ml. In addition to beindpighly nutritious food,
there is also evidence that edible legumes can @leyajor role in managing a number of
health conditions and therefore, the need for empiltn and conservation of the edible

legumes.

Keywords: Antioxidant, Edible legumes, Lesser known leguniadritional value, Pulses.
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Wild Bioresources Used for Livelihood in Phek Distict, Nagaland
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* For Correspondence:pfuchupeu7@gmail.com

Abstract

Bioresources in the form of wild edibles are aregnal part of the culture and
tradition of a large number of indigenous peopletted world. Apart from farming, rural
people depend on collection of wild edibles andepttesources from the forest for their
livelihood. These contribute to the rural incomestame extent through their sales. Wild
edibles are freely available and they are cheapaffioddable, so they constitute a major part
of daily food intakes of the rural population. Thaene also a good source of nutritious food
and hence they contribute to a well-balanced ardthediet. The present study deals with
the identification, and documentation of wild edblused for livelihood in Phek district,
Nagaland. A total of 97 wild edibles were foundf ofiwhich 40 were wild vegetables, 45
were wild fruits and 12 were mushrooms. It was tbtimat collections of these wild edibles
are done mostly by men. This study discusses hesethvild edibles are used in various
ways and how they contribute to rural livelihoodthefe is a need to develop strategy for
sustainable collection of wild edible resource®irtimanagement, conservation of potential

habitats and people’s livelihood systems as theywary much inter-connected.

Keywords: Wild edibles, rural income, healthy diet, sustdile collection, conservation
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Molecular Identification, Quantification of Phytochemical
Contents and Antioxidant Activity of Dendrobium
heterocarpum Wall. ex Lindl.: a Potential Medicinal Orchid

Temjennokcha B. Longchar*, Chitta Ranjan Deb, N. S. Jamir
Department of Botany, Nagaland University, Lumami B8627, Nagaland, India

* For Correspondence:achalcr@gmail.com

Abstract

Orchids are primarily known for its ornamental eduthough many are used as
herbal medicines, food and for cultural values. dJe€ orchids as medicine in India have
been documented imdia since Vedic period. However, their therapeutic properties are
confined to pockets of region and people aroundwibdd. Studies in phytochemical and
pharmacology have reported beneficial compoundspgavay in developing novel drugs. In
this aspectDendrodium heterocarpum Wall. ex Lindl. a native orchid of Nagaland can be
viewed as a potential medicinal plant. Moleculaenitification was done by markers of
chloroplast and nucleolar region usimgtK, rbcL and ITS primers. Phytochemical content
and antioxidant activity was examined on differage of the plants (in years) and showed
significant result depending on its age (in yeaBhytochemical quantification showed
highest of Total alkaloid 37.86 mg AT/g DW in 1yidgseudobuld , Total flavonoid 13.63
mg QE/g DW in leaves, Total phenol 15.98 mg GAEA/[nd Total tannain 8.57 mg TA/g
DW in 3 yr old pseudobulb . Antioxidant activityauated by 2, 2-diphenyl-1-picrylhydrazyl
(DPPH) and Ferric reducing ability of plasma (FRA#say showed correlation of the
polyphenolic constituents and free radical scavem@giapacity. The study concluded on the
finding that older plants have higher or almostiegjent phytochemical content, which can
be an aspect considered for sustainable harvesheofplant parts without harming the

ecosystem.

Keyword: Nagaland, orchid, medicine, phytochemical , atdiant, molecular marker
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Nutritional Assessment of Some WildMusa of Nagaland, India
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Abstract

Banana is one of the staple foods in India andmsemed for its excellent nutritional
and nutraceutical properties. The present studgrteghe nutritional studies on four wild
Musa species of Nagaland whose nutritional values arepared with regard to their fruit
including comparison with values from both the paet pulp. Assessment of proximate
composition of organic constituents such as prot@ducing, non-reducing sugars and total
carbohydrate along with total phenol and flavonoaditent was evaluated. The result of the
guantitative proximate composition of the fdvusa species revealed that the protein content
was highest in the pulp d¥lusa aurantiaca. Carbohydrate content in the pulp bfusa
balbisiana was comparatively higher than the others. Thedsgkotal phenol concentration
was found in the pulp d¥lusa balbisiana and the highest total flavonoid concentration was

found in the pulp oMusa sikkimensis.

Keywords: Comparative nutritional values, Nagaland, Nuinal values, WildMusa.
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Ethnobotanical Studies on Some Legumes used by Anga Ao
and Konyak Tribes of Nagaland, Northeast India

Phejin Konyak and Limasenla*
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Abstract

The Fabaceae or Leguminosae, commonly known dedgiaene, pea, or bean family,
is a large and economically important family ofvilering plants. In Nagaland, there are
many wild legumes which are underutilised by théigenous, though some are cultivated
and yet more to explore the value of its uses tistasning the livelihoods. The present study
describes some important ethnobotanical uses otirheg, which are being used by the
Angami, Ao and Konyak tribes of Nagaland. Its speemphasized as medicinal purposes,
consumption as food, used as shampoos, poisoniigpackaging. A total of 19 species
were collected which is being put in diverse ethotahical uses by the locals in the study

area.

Keywords: Ethnobotanical, Fabaceae, Legumes, Nagaland.
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Ethnobotanical Resources Used by Angami-Naga Tribef
Kohima District, Nagaland, India
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Abstract

The present study deals with ethnomedicinal plased by the Angami- Naga tribe
of Kohima district, Nagaland. During the study 3®aes of plants belonging to 33 genera
and 24 families were recorded. The paper also deduhe local, scientific names, the mode

of preparation, uses and plant parts used. Thenfjngeveals the importance of conserving
plant resources in the study area.

Keywords: Ethnobotanical, Angami-Naga, Kohima, Nagaland.
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Push-Pull Factor for Rural-Urban Migration: A Case Study in
Ekeshwar Block, Uttarakhand, India
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Abstract

Rural to urban migration is one of the importanimensions of structural
transforamtion, but the patterns of migration sheiwde variations across the country in
India. The present study explored the motivatiomusal-urban migrants who moved from
the rural to urban area of Uttarakhand. A surve$@i migrant families reported their socio-
economic profile before and after migration, peedoand general reasons for migration,
problems in the village and the city, and perceptb push and pull factors. Major reasons
for migration mentioned in this study were eduaatiemployment opportunities with the
associated income, and facilities. These were padeas both, push and pull factors.
Declining environment or agriculture were never trmred spontaneously as personal
reason, and only occasionally as a presumed gemession for migration, but were
frequently confirmed as a major problem in theagk. Thus, although such problems
existed, they seemed not a major driver of rurebarmigration. For most of the respondents
their migration resulted in a profound change wélihoods and significantly improved their
socio-economic situation. The main reasons for atign are low agriculture productivity,
health facilities and educated unemployment that warwilling to work as manual wage
labour. It depicts the hardships of village lifeganeral and women in particular in the Hill
region of Uttarakhand in the wake of increasing migration. These results as major push

factors for rural-urban migration in Uttarakhand.

Key words: Agriculture, Migration, Unemployment, Uttarakhand
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Consumers’ Perception towards CSR Practices Adoptely
Companies in the North Eastern Region of India
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Abstract

Sustainability can act as a crucial source for@’'§ success. The Corporate Social
Responsibility Practices adopted by the companysed for developing sustainable growth.
The purpose of this research to assess the paynepticonsumers towards CSR practices
with special reference to environmental practicesehsuring sustainability and practices for
rural development, adopted by companies in thehreast region of India. The study is based
on a descriptive and inferential research desigmerain the data was collected through a
self-designed structured questionnaire which cts 9§ close-ended and open ended. The
findings of the study helped in revealing the pptioa of consumers towards environmental
protection and rural development as CSR practigethd companies in north east region of
India. Also, the relationship between various derapbic factors and their perception
towards CSR practices were explored, which carffeeteve for the companies to design and

adopt targeted CSR practices for different targetigs.

Keywords: Corporate social responsibility, CSR practices, iEtmmental protection, Rural
development, Sustainability.
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Bioresources and Sustainable Livelihood dRural India:
Role of Self Help Groups
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Abstract

India is a land where there is a unique harmonwéen tradition and modernity,
scientific temper and spiritual philosophy, hunyildnd pride. In India ~50% population are
women, traditionally women use to confine themsekeehousehold activities and there were
restrictions on their movement, education, occagpasind their role in the society. With the
changes in traditional way of thinking, societyalso changing. The sustainable development
of a country depends on gender equality. In papeusd on how women empowerment can
contribute in socio-economic development. The Gowent of India declared 2001 as the
Year of Women’s Empowerment. Empowerment meanspéoceand allowing people who
are kept outside of the decision-making process iintlit also includes the action of raising

the status of women through education, raising emess, literacy and training. Self Help

Groups have been playing a vital role in employiing women, it is also used as financial
resources availed to fund investments in assetgioreand help financially and socially for
the downtrodden women in India. Women in Indianietychave come a long way from the
days of being worshipped as goddesses to beingstedleand harassed. Kofi Annan, the
former secretary-general of the United Nations, eorstated: “There is no tool for

development more effective than the empowermentarhen.” Indian women are treading
toward empowerment to make conscious, progressesidns for them. Sociologist Dhruba
Hazarika has rightly said that empowerment of wommeeans equipping them to be
economically independent, self-reliant, in additionproviding positive self-esteem to face
any difficult situation. Women should be equipp&d®gh to participate in any development
process. Women's empowerment is key to social dpuent and economic progress,
Budget 2020 rolled out key women-centric initiatvend policy measures. Finance Minister
Nirmala Sitharaman made history when she becami@’énfirst full-time woman Finance

Minister to present the Budget. This year, in 20@¢h her second Budget, Sitharaman
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focused on three themes. Aspirational India, Ecdondbevelopment and Caring Society.

Women constituted an important part of the Finabideister's Budget speech this year as
she announced that women self-help groups (SHGs)llages, the daanyalakshmis (seed
distributors), will be ably supported by the gowaent's Mudra Schemes and NABARD.
She also highlighted the success of the governséBéti Bachao, Beti Padao’ campaign
and allocated a total of Rs 28,600 Crore for worsgeecific schemes for the financial year
2020-21.

Keywords: Rural development, Rural economy, Women empowetme
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