%
I

-
i(_,;"‘ .

/GCE Co;
“ & ‘L‘:’;}\

SCIENCE COLLEGE, KOKRAJHAR
Published book/book chapter details (from 2018 to 2023)

i’o f*“‘h"”' Deptt | Book title Paper title Year of pbl ISBN DOI & Website
Nath B, Advanced - e https://doi.org/10.1
. | Dept.of Materials from | 2% t’;’i‘;‘;‘;‘lzl Waste; f;f:::;;ff;y 978-0-323- | 016/B978-0-323-
Chemistry Recycled Waste valiable Piodiias 85604-1 85604-1.00009-3
Kripa Drishti https://books.kdpu
. Al Kausor M, Bisic Inorodrie | Ketisand Boncs Publications, 078-81- hlicz{zt.ionas.infindfrex.
2 | Dept. of Chemistry Pune, 19149-01-8 php/kdp/catalog/bo
Chemistry India/2023/ ' ok/245
DR | | | National
Brahma J, Traditional Customary Pragya Media 978-93-
3 Dept. of knowledge system | application of Type/2023/ 93837-93-6
Botany of the Bodos herbal remedies by | National
Bodo tribes
Photocatalysts
and
AT Kangar i, | Zecoosaiahpts’ | pp o it John Willey & | 978-1-11- |\ .. 0
Dept. of ot fater. Decontamination of | Sons/2022/ 985531-6 | jupsd/dolorgrl0.l
4 : Remediation: . . 007/512588-019-
Chemistry . Organic Pollutants | International e
£ron from Water 09230-x
Fundamentals to
Full Scale
Applications
Proceedings of
International
Multidisciplinary
Conference on
Environment: _— )
ot ‘ ' ttps://Www.resear
Chal lc;nges Vidyabharati gfggamjp_ghll_qg_t
Nath B, _— S,te Ganeihestsind International ion/369039227 G
Dept. of P ps YIESIS aNC \ hterdisciplinar REEN_SYNTHES
5 ; l'owards characterization of 2319-4979 T :
Chemistry Sustainable 7no nano particle 3 hesegreu _I__f'_:_f}iDTL —H':&B{X
Development Journal/2022/In CTERIZATION_
: ' ternational OF_ZnO_NANO_
Organized by PARTICLE
Gopikabai SeEnih R e S Rt
Sitaram Gawande
Mahavidyalaya
and Amravati
University
Biodiversity Study of wild Mahaveer
g;a]t“z? T conservation aromatic plants Publications, 978-81-961-
6 BOE[J&I-‘I}’ (Issues and used as a source of | New 731-0-4
prospects) food and medicines | Delhi/2022-23/
by the Rabha tribes | National

1




of Goalpara district, l
S S Rl RO PR R . . '1
Taxonomy and
Adhikary H, | Recent trends in | ethnobotany of 978.93-
7 Dept. of biological some sacred plants | ARBC/2023- 90706-39-6 www.arba.ac.in
Botany sciences found in Kokrajhar | 24/National
district, BTR,
Assam
Comparative
Ray S, \ s Analysis of food
o | Dept.of Recent Irends i1 | value of wild edible | ARBC/2023- | 075027 | www.arba.aciin
Zoology scfenf’es insects in Kokrajhar | 24/National
T district , BTR,
. . | Assam ST - —
Comparative
; Analysis of food
S halabanty R?Cem. oS i value of wild edible | ARBC/2023- i www.arba.ac.in
9 | S, Dept. of biological ; s : o, 90706-39-6
oology STnacs insects in Kokrajhar | 24/National
district, BTR,
Assam
Nanostructured
iy Ka“tf‘“ M. ('“”g"” - ””‘;’“ Ck"l“b"“ “‘f“fie . Vi 978-1-11- | https://doi.org/10.1
10 Dept. 0 Jor Sustainable photocatalysts for E sevier 2022/ 9771364 016/B978-0-12-
Chemistry Energy and water treatment and | International
: s 823961-2.00010-0
Environmental purification. .
Applications = - e
Biodiesel
Production: Homogeneous . .
" Ei‘;'t' E% i:eeds:o;ks, Catalysts Used in | Willey/2022/ 332113;14 };Btg’;/’; /;jgl'ffgé ﬁ
Cheniisiy ‘atalysts, r.md Blodiem_’:l International %60 che
Technologies, Production el
Handbook of 1
Research on 4 !
Dhar M, Advances and :;(:rl;?l?élslsty:ncise l(ﬁ:)bal 2022/ | 978-17- http://dx.doi.org/10
12 | Dept. of Applications of S d" E Netional 99879-79-4 | ,4018/978-1-7998-
Mathematics | Fuzzy Sets and ey NEHDIE l 7979-4.¢h020
Logic, 428-442, 3
IGI Global, 2022
Determination of B. P
Gogoi M and {Eecenr ngre:sg Chloroph_v_ll ) International/20 | 978-93- -“?ED-‘}L’"‘?“*-“"Q*’I i}r_q
13 Basumatary in Plant and Soil concentr-atlon in 21/ | 91473.25-9 734/bpi/rppsr/v2/1
M, Dept. of Research Vol. 2 seven Citrus spp. of Titethitional 1 1874D
Botany Kokrajhar district, ’
BTAD, Assam - -
g s Fishing Crafts and | AkiNik
Jabeen F, Scientific g hl S R L et 5
14 | Dept. of Aoraaitesfor oo anthe River S SUBIRO0E0ip1 ke g (iRE G 1)
: : Manas in Assam, 21/National 2271/ed.book.1361
Zoology sustainable 3
India
development Wz
Glimpses of Study on the EBH
Jabeen F, Biological Gonado-Somatic Publishers, | 978 81. www.easternbook
15 | Dept. of Research in Index (GSI) of the | Panbazar, | 946922-01 house.in
Zoology Upper Indian Hill Trout, Guwahati/2021/
Brahmaputra Barilius bendelisis | National |

2



Basin (Hamilton, 1807) f
from Manas River,
Assam
Current Status and
Drawbacks of AkiNik
16 'g::bf;eng’ Research Trends | Parasitology Publications/20 g?g;ﬁ; 9.3 | httpsi/doi.org/10.2
R in Parasitology | Research with 21/National 2271/ed.book.933
Zoology
reference to
. | Enthopharmacology | | |
Dielectric and
Ampedance Knowledge
BrahmaF, | /om0 Spectroscopy of B2 | puplication/202 | 978-81-
17 | Dept. of S G s 1/ 948719-34
Phsics qnd Application multlﬁmcnonal' National
(Vol-11) double perovskite
for device
- _ application
Sigh A K. PrT—— Analysg of Rainfall | Mc Gr:%w Hill 978.93- hitps:/doi.ore/10.
i events in the Education Pvi. S
18 | Dept. of Science and Norha ionof | Lid/2020/ 90491-11-7 | 1002/joc.3483
Physics Technology JREEEOn O A
5 India National S
https://www.resear
Study of structural chgate.net/publicat
Electronic and Mec Graw Hill ion/348231315 St
Singh A K, Advance in Interaction Education Pvt. | 978-93- udy_of Structural
19 | Dept. of Science and Mechanism of Ltd./2020/ 90491-11-7 | Electronic_and_Int
Physics Technology Functionalised National eraction_Mechanis
carbon Naotubes m_of Functionaliz
with Oxygen ed_Carbon_Nanot
_____ ik | - - ubes_with_Oxygen
Nemu Kheti (1st
Gogoi M, Edition -January, Purbayon 978-93- www.purbayonpub
20 | Dept. of 2019 & 2nd Pbl/2019/2023/ | 88593-68-7 | lication.com
Botany Edition- National
December, 2023)
System-Size
B:gth;f G EreE it g;fii?iince s Purbayon 978-93- www.purbayonpub
21 : Pbl/2019/ 88593-33-5 | lication.com
Physics temperature of National
FAIR energy
Application of
Traditional
Role of Knowledge based
Biodiversity practices for the Hoiai
Thakur S K, | Conservation in management of Collece/2019/ 978-93-
22 | Dept. of Promotion of small rice Natioial 85310-48-5
Mathematics | Adventure grasshopper, Oxya
Tourism & hyla hyla (servile)
Entrepreneurship | on rice in Cachar
District of Assam,
North-East India
Jabeen F, Research Trends | Diversity of Hill Notion Press, 978-1-
23 | Dept. of on Fish & Stream Fish Fauna | Chennai/2029/ | 64546-842-
| Zoology Fisheries in in the Upper National 4 .




| Mountain Waters

Reaches of Manas

of Eastern River, India |
Himalayan I
Region
a __'_ﬁ;y‘otype studies - N T
Gogoi M, Recent Trends in | in Citrus spp: A HRDCGU/2018 | 978-93- www.purbayonpub
24 | Dept. of Life Sciences reliable tool for / 87263-67-3 | lication.com
Botany taxonomic study National
[ Ethno Botanical
Study of Wild s
BrabmaJ, | . Edible Plants Used | ¥ 50" 978-162-
25 | Dept. of @EANORAMA | ¢ the Bodosof 11} ;}’hcat“’mf 20| 7761864
Botany Kokrajhar District, Nationsl
Assam
) il N ST Bengtol - - B
Dey S, Socio-Economic | Corruption and Collose/2018/ 9788
26 | Dept. of Issues of Assam | Economy oeerE 1ot
' : . National 929915-1-1
Mathematics




Sarika Verma

Industrial Waste Utilization, Nano and Biomaterials, CSIR-Advanced Materials and Processes Research
Institute (AMPRI), Bhopal, Madhya Pradesh, India

Academy of Scientific and Innovative Research (AcSIR), Ghaziabad, India

Raju Khan

Industrial Waste Utilization, Nano and Biomaterials, CSIR-Advanced Materials and Processes Research
Institute (AMPRI), Bhopal, Madhya Pradesh, India

Medha Mili

Green Engineered Materials and Additive Manufacturing, CSIR-Advanced Materials and Processes
Research Institute (AMPRI), Bhopal, Madhya Pradesh, India

Academy of Scientific and Innovative Research (AcSIR), Ghaziabad, India

S.A.R. Hashmi

Green Engineered Materials and Additive Manufacturing, CSIR-Advanced Materials and Processes
Research Institute (AMPRI), Bhopal, Madhya Pradesh, India

Academy of Scientific and Innovative Research (AcSIR), Ghaziabad, India

Avanish Kumar Srivastava

CSIR-Advanced Materials and Processes Research Institute (AMPRI), Bhopal, Madhya Pradesh, India

Related publications

® Why related?

Book

Graphene Quantum Dots



"CHAPTER

8

Agricultural waste: Sustainable
valuable products

Pranjal Kalita®, Sanjay Basumatary”, Biswajit
Nath”¢, and Manasi Buzar Baruah®

*Department of Chemistry, Central Institute of Technology Kokrajhar
(Deemed to be University, Ministry of Education, Govt. of India),
Kokrajhar, Assam, India, "Department of Chemistry, Bodoland University,
Kokrajhar, Assam, India, “Department of Chemistry, Science College,
Kokrajhar, Assam, India, “Department of Physics, Central Institute of
Technology Kokrajhar (Deemed to be University, Ministry of Education,
Govt. of India), Kokrajhar, Assam, India

8.1 Introduction

With the advancement of human civilization and rapid industrialization,
the worldwide energy demand, particularly fuel, is increasing. Out of the
total energy sources, 81% is originated from petroleum resources [1]. Due
to the rapid depletion of nonrenewable petroleum, the fossil resources prob-
ably may exhausted by 2050, resulting in an energy crisis [2]. The bulk che-
micals, 95 out of 100 used in manufacturing numerous items for modern
society, are extracted from petroleum resources. In the USA, ~13% of the
total crude oil is used to produce nonfuel chemicals [3]. Natural gas is being
used in the preparation of fertilizers [4]. The solvents, reagents and educts
used in today’s industries are from oils and hydrocarbons extracted from
coal. The world population is dependent on nonrenewable fossil sources
for energy and essential chemicals. Alongside, combustion and use of these
petroleum products are causing pollution, degrading the environment and
bringing climate change. Concerning the environment and the future crisis
of feedstock for energy and chemicals, the scientific community is in search

—
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Abstrrer:

I Today's Chenistey World, the conrept af poids ond batar ave resoupies very preangty.
JTe term ontd” nas deshud frone e Latin word acidus™ that weany sowr and the

conseqiinlly the substances Tavmy souwr taste 1vove femmud meids. Similardy, e subsrances

wi metere soere teymted as boses. But (ese ave wans trediional

wolifely 6 il equally arpfoabie dn cass of alf chimicals. Therefove, we

Heed gome dhevvetien! baaty for Jeflving aoids ard Tuses, The acwls aird bmer do s have

equied chemical strengil. There pre sware fucters o which the srrength afon aoid er o base

depends aneh as e polariny of bonds end dlectrancgativig, sise of ansans aud bosd
dissaciation energs, b of sbstitients mid netme of solvant ond Levidling efecr. O thiz
baife aclds end bazas can be elasstfied as weak or stong and alto, st can compare the
actdie er basic strengths of heo or were snbsiances o3 well The strengrl of an weld or &
dave g5 quenstivehe mewnred b pI senls and e pH vl detessainies o ot extent o
sufistaies 18 aeidic or heste. fn this clopites, Hie thevsies regmriding the ooid-base concepts
and the factrs gffeciiug actd-base strengils are disenued o dertit alsig with somie
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HERBAL REMEDIES BY
BODO TRIBE

Yutida Nargary aind Jabmor Brahwa

Introduction

There are an eshmated 4, 22,000 kaown spects of plants on
Barth (Govacrts, 2001}, Out of these, berwees 50,006 wmich B LR
plant species are used tor theapeutic reasoas waordwide. Fhe
figure is likely o be underestimared bocause many pant speces
have yet to be researched for thew themupedine chanctenstics (Chern
et al,, 2016). More than 43% of the rotal fewenog places w Lmehaa
are thought to be medicinally importast Pushpangadan, FH95
plants have long beea used tor medical purposes i bacba, a5
evidenced by ancient literature {Tulsidas: Ramcheatmanas (16 31
samvat), However, orpanized studies thus fredd bepan e 195
(Rao, 1996) and such studies have recentiy gauned pronunesue amd
appeal as a result of the loss ot teacinonal koowledege amd the
dwindling plant populinon

“Peibi) communites all around the wodd bave gmed eateisie
knowledge of using plants and plant products 1o mear 1o
of diseases, (Uniyal et al, 2006) This kaowledee v the result o
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ABSTRACT

Zine Oxide (ZnQ), as a material with attractive properties, has attracted great interest worldwide, particularly owing
1o the implementation of the synthesis of nano- sized particles. The synthesis of ZnO nanoparticles using plant's part is
always an attractive and eco-friendly method. Researchers in nanotechnology highlight the possibility of green
chemisiry pathway to produce technologically important nanoparticles. The preseni study is focused on synthesis and
characterization ZnO nanoparticles from the plant LeucasCephalotes.Synthesis nano-particles were characterized

through UV-Vis spectroscopy, X-ray fluorescence(XRF) & Fourier transform spectroscopy (FTIR) analysis.

Keywords: nancparticle, green synthesis, environmentally friendly, characterisation.

|. Introduction

Nanotechnology is the most innovative field of
21% century. Researches in this field has gained
momentum in the recent years by providing
innovative solutions in different scientific
disciplines. This technology is capable of
providing miscellaneous novel applications
that ranges from innovative fabric compounds,
food processing and agricultural production to
sophisticated medicinal techniques. It is
considered as the synthesis, characterization
and exploration of materials in the nanometer
region(1-100nm). At this level, the properties
and functions of living and anthropogenic
systems are defined. In this technology the
pertinent materials are those whose structure
exhibit new and considerably enhanced
physicochemical and biological properties as
well as distinct phenomenon and functionalities
as a result of nano scale size. This nano scale
size generally confers larger surface areas to
nanopatticles. Nanoparticles are known as
controlled or manipulated particles at the
atomic level(1-100).They show size-related
properties significantly different from bulk
materials [1]

The current existing nanoparticles are
classified by their chemical composition
namely

(1) Metallic nanoparticles,

(2) Nanoparticles of metals and non-metals,

(3) Semiconductor nanoparticles,

(4) Carbonnanoparticles (fullerenes, nanotubes,
graphenes {1,5},diamond),

(5) nanoparticles of organically modified
layered  silicates and  aluminosilicates
(nanoclays of different composition etc.) [2].
Among a variety of nanoparticles, ZnO
nanoparticles have advantages because of the
extraordinary physical and chemical properties.
In materials science, zinc oxide is classified as
a semi- conductor whose covalence is on the
boundary between ionic and covalent semi-
conductors. It has high luminescent efficiency,
a wide band gap(3.36eV), and a large excit
ation binding energy (60meV) has triggered
intense research on the production of
nanoparticles using different synthesis methods
and on their future applications. ZnO has high
chemical stability, high electrochemical
coupling coefficient, broad range of absorption
and high photostability so it is a
multifunctional material.ZnO crystallizes in
two main forms, hexagonal wurzite and cubic
zincblende. The wurtzite structure is most
stable at ambient conditions and thus most
common.The zinc blende forms can be
stabilized by growing ZnO on substrates with
cubic lattice structure. ZnO are available as
powders and dispersions. These nanoparticles
exhibit antibacterial, anti-corossive, anti-fungal
and UV filtering properties. Zinc is a Block D,
Period 4 element while Oxygen ia a Block P,
Period 2 element. Some of the synonyms of
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Abstract

The wild edible medicinal plants arc used by the various indigenous

tribes for curing a variety ofailments. Some ofthose plants are having

aromatic compounds or essential oils and may act as novel source of
drugs. In this study, the wild edible aromatic plants consumed by

Rabha tribes of Assam have been studied randomly by surveying
various local markets in remote areas of Goalpara District of Assam.

During study, information such as parts used, available scason, local

name, medicinal use etc. were noted and specimens were collected
for scientific identification. The study reveals 39 species ofaromatic
plants from 14 families with different parts being used as food well as
medicine.Of the total collected specimens, 20 species were used as
spices whichinclude roots, bulbs, tubers, bulbils, leafy vegetables, oil
seed, spices and fruits. The study also revealed that the members of
the family Brassicaceae, Zingiberaceae, Asteraceae, Verbenaceae
and Apiaceae arc largely consumed as aromatic food sources. Based
on the part uses, the highest uses were found from leaves (71%)
followed by young shoots (21%), whole plants (19%), inflorescences
(17%), rhizomes (15%) and fruits (5%).Thus, the study highlighted
the ethnomedicinal aromatic plants and their uses by the Rabha
communities for the treatment of a number of discases and ailments
along with food sources.

Keywords: wild edible plants, aromatic compounds, ethnomedicine
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ARTICLE INFO
Keywords: Abstract:
Sacred plant, The present research paper describes the

Traditional worshiping, study on taxonomy and ethnobotany of some
luxonomic study, sacred plants found in Kokrajhar district,
BTR, Assam. This study was carried out
from April to July 2022, Several intensive
surveys were carried out to find the definite
role and importance of sacred plant species
in Kokrajhar district. An attempt has been
made to identify the sacred and medicinally
important plants frequently used by rural
communities of Debargaon, Dimalgaon and Boro Bhatarmari area in
Kokrajhar. A total of ten sacred and medicinally important plants of
nine genera and nine familics were enumerated.

INTRODUCTION

Sacred plants have special religious importance with in a
particular culture, Sacred plant feature in various cultures throughout
the world. Singular plants which a commonly deems to hold religious

.significance are known as sacred plants. The sacred plants have played
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COMPARATIVE ANALYSIS OFFOOD
VALUE OF WILD EDIBLE INSECTS IN
KOKRAJHAR DISTRICT, BTR, ASSAM

Sumi Ray*, Sukanya Chakraborty
Depariment of Zoology, Science College, Kokrajhar, BTR, Assam

ARTICLE INFO

Keywords: Abstract:

Edible insects, The present research paper describes the
Morphology, comparative analysis of wild edible insects
Protein estimation found in Kokrajhar district BTR, Assam. 6

different species of order Orthoptera,
Hymenoptera, Isopteran, Lepidoptera were
collected. The edible insects can serve as
the source of protein requirement in the
body. The protein is essential for the
sustenance of life. Their morphological
characters were studied andthe proiein
estimation of different types of edible insects was done by Lowry’s

- method in Science College Laboratory, Kokrajhar.

 INTRODUCTION

The consumption of edible insects had started nearly 7000
years ago (Ramos-Elorduy, 2009). They found more than 2300 species
of 18 orders as edible insects, of which 5 orders are with at least 100
recoids. Insects are nutrient-efficient compared to other meat source.
Insects such as crickets are the complete protein and contain a useful

S amount of protein,
*'-'Url-{sr“'lldms}_l_if*}'g‘f'— ; comparable with that of
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Biodiesel Production: Feedstocks, Catalysts, and
Technologies
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About this book

An incisive discussion of biofuel production from an economically informed technical perspective
that addresses sustainability and commercialization together

In Biodiesel Production: Feedstocks, Catalysts and Technologies, renowned chemists Drs Rokhum, Halder,
Ngaosuwan and Assabumrungrat present an up-to-date account of the most recent developments,
challenges, and trends in biodiesel production. The book addresses select feedstocks, including edible
and non-edible oils, waste cooking oil, microalgae, and animal fats, and highlights their advantages and
disadvantages from a variety of perspectives. It also discusses several catalysts used in each of their
methods of preparation, as well as their synthesis, reactivity, recycling techniques, and stability.

The contributions explore recently developed technologies for sustainable production of bicdiesel and

provides robust treatments of their sustainability, commercialization, and their prospects for future
biodiesel production.

¢ Athorough introduction to the various catalysts used in the preparation of biodiesel and their
characteristics

* Comprehensive explorations of biofuel production from technical and economic perspectives, with
complete treatments of their sustainability and commercialization

* Practical discussions of the development of new strategies for sustainable and economically viable
biodiesel production

* In-depth examinations of biodiesel feedstocks, catalysts, and technologies

Perfect for academic researchers and industrial scientists working in fields that involve biofuels,

bioenergy, catalysis, and materials science, Biodiesel Production: Feedstocks, Catalysts and Technologies will
also earn a place in the libraries of bioenergy regulators.
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Summary

Biodiesel is a promising substitute for fossil fuel and is mostly prepared by
transesterification of vegetable oil with methanol in the presence of a catalyst. Catalyst
plays a vital role in the biodiesel production process. Various catalysts like homogeneous,
heterogeneous, and enzyme catalysts are used in the preparation of biodiesel. In this
chapter, biodiesel production using homogenous acid and the base-catalyzed reaction is
reviewed. Homogeneous base catalysts result in a good yield of biodiesel with a shorter
reaction time at ambient temperature. Transesterification reaction of vegetable oil with
high free fatty acid content is preferable by the acid catalyst. Its major drawback is the
slow reaction rate and requirement of high temperature. Alternatively, esterification of
oil with high free fatty acid followed by transesterification is recommended for good
quality biodiesel production. However, oil with low free fatty acid can be transesterified
directly by the homogeneous base catalyst. The biodiesel produced by homogeneous
acid and base catalysts shows comparable fuel properties to that of diesel and meets the
limits prescribed in the international standards.

Pathak, G., Das, D., Rajkumari, K., and Rokhum , L. ( 2018 ). Exploiting waste: towards a
sustainable production of biodiesel using Musa acuminata peel ash as a heterogeneous catalyst .
Green Chem. 20 (10 ): 2365 — 2373 .

CAS Web of Science® Google Scholar

Nath, B., Kalita, P., Das, B., and Basumatary, S. ( 2020 ). Highly efficient renewable
heterogeneous base catalyst derived from waste Sesamum indicum plant for synthesis of biodiesel .
Renew. Energy 151 :295-310.
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Chapter 20

Probability and Fuzziness:
A Case Study

Mamoni Dhar
Science College, Kokrajhar, India

ABSTRACT

From the beginning of the theory of fuzzy sets, it has been a matter of concern for many researchers
in the field to find an appropriate connection between probability and possibility. One such effort can
be found in the randomness-fuzziness consistency principle where a fuzzy number of the type [a,f.y]
is expressed as a combination of two probability laws. The main intention of this work is to show that
a fuzzy number of the type [a,p,f] or [§,f.y] can be expressed by one probability law with the help of
superimposition of uniformly fuzzy intervals.

1. INTRODUCTION

The notion of fuzzy sets is an extension of the most fundamental property of sets. The concept of fuzzy
sets were introduced by (Zadeh, 1965, pp.338-353) to represent or manipulate data and information
which possesses uncertainties of non statistical nature. It was specifically designed for representing
mathematically the uncertainties and vagueness which are intrinsic to many problems. It provides ameans
for representing uncertainties which cannot be dealt with probability. Fuzziness is a type of imprecision
that arrived from the concept of grouping of elements into classes having no sharp boundartes. It has
made inroads into all branches of studies. It can be found in many application areas in both theoretical
and practical field of studies to arts and humanities, from computer science to health sciences, from
physical sciences to life sciences and so on. In the beginning fuzziness and randomness were considered
as two independent concepts. Since the inception of the theory of fuzzy sets, the method of finding a
connection between probability and possibility has received attention as can be seen in the works of
(Zadeh,1978; Klir,1993; Dubois & Prade,1993). These are known as Probability- Possibility Consistency
Principle in the literature of fuzzy set theory. But all these attempts remained unclear and incomplete
as in these consistency principles possibility space is defined in the same probability space. Many years

DOIL 10.4018/978-1-7998-7979-4.ch020
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Determination of Chlorophyll Concentration in
Seven Citrus species of Kokrajhar District, BTAD,
Assam, India

Mohesh Gogoi™ and Miniswrang Basumatary?

DOI: 10.9734/bpilrppsriv2/11874D

ABSTRACT

Citrus species grown to different localities of Kokrajhar district were identified in 2016 and thereafter
another investigation was undertaken for determination of chlorophyll content in seven selected Citrus
species during 2017-18. The primary aim of the study was to find out the chlorophyll cancentration
and its relationship with growth and development of the said plant species. Therefore, estimation and
quantification of Chl a, Chl b and total chlorophyll (Chl a + Chl b) content in each species were carried
out in Biotech Hub laboratory. An established fact is that green plants synthesize a wide range of
primary and secondary metabolites in different quantity. Chlorophylls belong to the primary
metabolites that give the color of the leaves and fruits, especially in the unripe stage. The spectral
properties of chlorophylls are essential in harvesting light energy and in the transduction of absorbed
light energy for photosynthesis. Like other plants, the variation of leaf colour as well as photosynthetic
activity in Citrus species is dependent on chlorophyll concentration. Chlorophyll content determines
the photosynthetic capacity of the plant per unit area of leaf, stress and nutritional deficiencies, The
study has revealed district variation in terms of chlorophyll concentration among the studied species.

Keywords: Citrus leaf: pigment: photosynthesis; metabolite and productivity.
1. INTRODUCTION

Chlorophylls are the most important green pigments in plants for the photosynthetic process [1].
Higher plants contain Chl a, Chl b, accessory pigments and several additional forms of chlorophyll.
The Chl a and Chl b are the best known among five main types of chlorophyll and are most commonly
found in all autotrophic organisms except pigment containing bacteria. Chl a has an empirical formula
of CssH720sNsMg and the empirical formula of Chl b is CssHr00sNaMg. Needless to mention here that
Lehninger [2] has been developed the structure of Chl & and Chl b with illustration. However, Chl a
usually appears blue-green and Chl b js yellow-green [3]. Both Chl a and Chl b pigments are
associated with light harvesting processes [4], which are solely responsible for photosynthesis in
higher plants.

Chlorophyll concentration in leaves is an indicator of plant health [5]. The chlorophyll a:b ratio also
indicates the developmental state of photosynthetic apparatus in plants. It has a determinative role in
growth and development of higher plants. The chlorophyll content also indicates the photosynthetic
capacily per unit area of the leaf [6] that determines the rate of photosynthesis in the plant 7]
Determination of chlorophyll content as an indirect method of estimating the productivity also provides
a good understanding of the photosynthetic regime of plants [8]. The chlorophyll content increases
with leaf development and then decreasas wilh the senescence phenomenon [8]. The rate of
photosynthesis is also higher in flowering and fruiting branches of sub-tropical fruit species in
comparison to non-fruiting branches [10]. However, the pigment is a factor that might also be

'Department of Botany, Science College, Kokrajhar, BTR, Assam, Fin-783370, India.
Znstitutional Biotech Hub, Science College, Korrajhar, BTR, Assam, Fin-783370, India,
*Corresponding author. E-mail: mohesh, gogoi@redifimai.com
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Preface

B. Borooah College is one of the premier educational insiitutions of Assam,
which was established in the year 1943 and the institution is continuously
striving for excellence in academics. The B. Borooah College has been
accredited ‘A’ grade by NAAC. The present book entitled “Advances in
scientific approach for sustainable development” has been published under
the initiative of the Publication Cell, B. Borooah College, Guwahati, Assam.
The book was initially conceived by the Publication Cell, B. Borooah College,
as a platform for researchers working in different disciplines in various aspects
of sustainable development to publish their findings. The present volume
comprises of 24 research papers from different science disciplines such as
Botany, Zoology, Chemistry, Geography and Mathematics. Various
researchers working in different educational and research institutes of India,
mainly from the state of Assam have contributed in this volume. This book
will indeed give concrete ideas regarding the recent research trends in various
applied fields and it will definitely help future researches as an excellent
reference material. This research volume is Jointly edited by Dr. Manoj
Barthakur, Associate Professor and Head of the Department of Botany and Dr.
Mridul Kumar Borthakur, Assistant Professor, Department of Zoology of B.
Borooah College. I offer my sincere gratitude to all the members of the
Editorial Board and the reviewers for their support. 1 would like to offer my
thanks to Dr. Mridul Kumar Borthakur, Coordinator, Publication Cell, B.
Borooah College for his initiative to publish the book. I would like to express
my appreciation for the generous support provided by AkiNik Publications,
New Delhi for publishing the book.

Dr. Satyendra Nath Barman
Chairperson, Publication Cell and

Principal, B. Borooah College
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Iishing Crafts and Gears of the River Manas in Assam,
India

Fariha Jabeen and Amar Deep Soren

Abstract

Fishing is a major occupation and the main source of income for the
residents along the Manas river in Assam, India. This study describes the
various fishing crafls and gears operated by fishermen to capture fishes in the
Manas river. Five different locations were selecied for the study along the
bank of the Manas river. Field surveys, interactions with the fishermen and
repeated physical observations and visits were made to carry out this study.
The study revealed that only a single craft (plank boat) and nine different kinds
of gears were observed to be operational. They were Khewalijaal, Ber jaal,
Langi jaal, Phansijaal, Khot-khotijaal, Dhekijaal, Nalbarshi, Sip barshi and
Chepa. Traditional fishing through hand picking was also a common practice
observed among the fishermen and local people. It was also evident from the
study that Ber jaal, Langi jaal and Phansijaal were the most employed gears
in commercial fishing. The varied fishing techniques depended upon a variety
of behavioural patiern and scasonal availability of fish species, The residents
completely depend on fishing as a source of income and traditionally have
developed these various types of gears and crafts and despite various
developments, these are still in wide use today.

Keywords: (ishery, fishing crafts, fishing gears, Manas

Introduction

Every water body, whether lentic or lotic, has its inimitable pattern of
gears and crafts operating in their system. Based on the topology, ecology and
habitat of the resources availability, there is a well-defined pattern and
distribution of fishing techniques for the riparian sectors. Fishing gear are
tools used for capturing fish from water body!™, They are intrinsic part of the
fishing process, without which fishing would be ineffective 121, The traditional
fishing methods in the different water bodies of Northeast India have been
described by various authors B71. Studies on the different types of fishing gears
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and crafls has also been reported from other parts of India®!'”! and other
countries as well'' 13, The number of fishing cycle per dav depends upon the
daily pattern of accurrence (density) of fishes, types of fishing methods used,
geographical condition of fishing grounds and fishermen. Fishermen all over
the world use some kind of traditional knowledge to attract and aggregate
fishes to facilitate its casy harvest. The artisanal fishermen of the state use
wide fish catching techniques and methods.

The Manas river, a snow-fed river of Assam, and has a total length of 376
ki (flows about 272 km in Bhutan and then 104 km through Assam) prior to
merging with the mighty Brahmaputra. In Assam, the river bifurcates at
Mathanguri o give rise a tributary named Beki which passes through the
Manas National Park. Apart from Beki, the river has a number of other
tributaries namely Saralbangha, Hel, Tanali, Gourang, Sidli (Bhor) Aai,
Puthimari, Kaladia, Tihunala, Morapagaldia, Nona, Baralia, Pub-Bornodi and
Dhansiri, all along its length in the Manas National Park. It is reperted that the
upper stretches of Manas river and its tributaries are predominantly inhabited
by cold-water fish species!'.

Prior to the present research, recent studies on the population and
distribution of fish fauna of the Manas river had been catried out by several
authors!'*117 However, there are no reports on the usage and operation of
crafts and gears from the river. Therefore, the present study has been made to
describe the various fishing crafls and gears used throughout the length of the .
TIVET.

Materials and methods

The study was conducted in the Manas river for a period of two years
from December 2018 to Navember 2020. Five sites were selected along the
entire length of the Manas river from Mothanguri to its discharge to the
Brahmaputra at Jogighopa in Assam, Northeast India (Fig. 1). The selection
of the study sites was made on the basis of accessibility and similarity in
physical habitat, The study sites were Mothanguri (By — 26°46'90.2"N,
90°57'41.9"F; 87.5 m MSL); Narayanguri (Bz— 26°39'63.0"N, 90°59'43.2"L5;
56.7 m MSL); Bekipar (B:— 26°29'71.1"N, 90°55'16.7"E; 40.8 m MSL);
Kolgasia (Bs— 26°23'31.0"N, 90°45'17.3"E; 29.9 m MSL) and Jogighopa (Bs
—26°11'57.4"N, 90°34'18.0"E; 13.4'm MSL).
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Preface

Biological research has achicved a unique chair in the entire research arena. It is
now recognized as an indispensable field of research with immense awaited possibilities
in multiple areas of human interest. The legacy of exciting and groundbreaking
discoveries in biology is still nascent. Dramatic impravement in medicine, agriculture,
and forestry is perceived to be endured through the new biological findings, It will be
praiseworthy to probe the cure of many threatening diseases like cancer amongst the
vast biological resources. At the same time, a major chunk of the population is dependent
on bioresources for their livelihood, With burgeoning population and subsequent
pressure on limited bioresources, adoption of technology and up-gradation of traditional
knowledge systems will help increase agricultural production including fish production.
In this context, biologically enriched regions need to play & crucial role in such stratepic
endeavors. Being a hotbed of biodiversity, northeast India has immense capability to -
become a key contributor for biological data which may fill up some of the knowledge
gap prevailing in biological fields. It is indeed the need of the hour to capitalize on
these biological resources of the northeast region through scientific exploration. This
book is intended to draw the participation of young minds in the process of biological
investigation and to cast their ideas regarding various avenues of this majestic field of
knowledge. We deeply believe the notion of exposing the scientific minds to such a
platform to encourage their endeavor of knowledge hunt, The mantra behind this book
15 to reflect the various facet of biological research effort and to capture a snapshot of
the ongoing voyage of inquiry, especially in northeast India. This book envisions the
idea of accepting a wide range of ideas and works which will impart a holistic outlook
to this piece of chore. We also strongly believe that researchers will get a chance to
improve their scientific writing skills which is indeed an unavoidable aspect of research.

Dr. Akash Kachari
Dr. Shyama Prasad Biswas
Mr. Jyotirmoy Sonowal
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Ahbstract

Maturity index or Gonado Somatic Index (GSI) of the torrential omamental fish
species, Barilius bendelisis from river Manas of Assam was studied. The
minimum GSI values in male and female fishes were observed in June (0.81 +
0.35) and November (2.04 £ 0.73) respectively while maximum GBI valuec was
recorded in April for both male (1.51 £ 0.59) and fernale (10.23 + 1.55) of B
bendelisis. The GSI of both males and females of B, hendelisis was observed to
reach two peaks - April and September. Based on G351 values, the fish species
B. hendelisis has lwo aclive spawning seasons in a year.

Keywords: Barilius bendelisis, gonadesomatic index, Manas River, Assam

BT ST PSS WS

Introduction

Barilius bendelisis (Hamilton, 1807) locally known as ‘Korang’ is a hill
stream ornamental fish having excellent food value. It is commaonly known as
Indian hill trout (Family: Cyprinidae) that dwells in the streams and rivers along
the base of hills with a pebbly and rocky bottom. The Gonado-Sematic Index (GSI)
also referred (o as the matwrity index, expresses the relative change in ponad weight
to the percentage of body weight (Ghanbahadur and Ghanbahadur, 2012). By
measuring the general bodyweight ratios, GSI measures the reproductive strain of
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Chapter - 3

Current Status and Drawbacks of Parasitology Research
with Reference to Ethnopharmacology

Amar Deep Soren, Deepali Soren and Fariha Jabeen

Abstract

Intestinal helminth infections are a common cause in developing
countries. With limited drugs and increasing resistance, anthelmintic drug
research needs to be accelerated. Several workers have worked on different
aspects of anthelmintic efficacy using different parasitic models. Literature
also revealed that many authors have used non-parasitic models to claim
anthelmintic efficacy. Most of the efficacy studies have been only confirmed
by in vitro studies. Studies on in vivo anthelmintic efficacy are scanty, Also
several authors have contributed by authenticating the claims of efficacy
using both in vifro and in vivo studies on different parasite models. However,
these studies lack toxicity assessment of the traditionally used medicinal
plant. Studies that authenticate the efficacy using both in vitro and in vivo
models using suitable parasite models along with toxicity assessments of the
medicinal plant are necessary to access the pros and cons of its use as a
medicine. These tests are the backbone of any pre-clinical testings to be
carried forward for clinical tests and ultimately for human consumption. This
paper is an effort to describe the studies conducted in recent years in
anthelmintic research and the drawbacks of previous researches.

Keywords: anthelmintic, medicinal plants, toxicity, traditional medicine

Introduction

Helminthiasis is the most common type of infections in tropical and sub-
tropical regions and affects the poor and deprived communities ' The
highest numbers of infections occur in sub-Saharan Africa, the Americas,
China and East Asia 2, According to the WHO, approximately 1.5 billion
people which comprises of 24% of the world’s population are infected with
soil-transmitted helminths Fl. The global target of WHO is to eliminate
morbidity due to soil-transmitted helminthiases in children by 2020, which is
envisaged to be obtained by regularly treating at least 75% of the children in
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' not discussed in details about them. Thus, we arrive at the amplitude 3?:&?
formula for GWs derived some 100 years back. This prediction of ’ﬁf
GR was very intuitive and purely driven by mathematical calculations, i Dielectric and Impedance spectroscopy of
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zeal to know our universe better.

4. Conclusions

In this work, we have discussed the basics of Gravitational wave

physics along “with a historiéal account of the discovery of these

waves in 2015, We have also discussed some basic basic

mathematical theory of linearized gravity which serves as a beginning

point in understanding GW. These waves are very hard to detest

and it has taken efforts of many years for us to bs able to detect

themt, New technologies are constantly being developed and fosted

in the lab to get perfect resolution and discover more evenls in the

near fiuture to develop our understanding of the universe. The

upcoming LISA detector to be operated in space, will definitely be a

game-changer in the field and create buzz among scientist community.
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Abstract

The solid-state route technique has been utilized to prepare the
multifunctional deuble perovskite Ba feVO, The structure
investigation carried out through the Rietveld refinement
technique of the experimental XRD profile reveals the formation
of monoclinic crysial structure (space group P21/m). The
Sfrequency-temperature dependent variation of dielectric
parameters (6 and tand) illustrate the material has a high
dielectric constant and relatively low tangent loss. Impedanice
spectrum was analyzed through the Nyvquist plots which suggest
a non-Debye type relaxarion phenomenaon in the investigated
materiod,

IKeywords: Perovskite, XRID), Dielectric, Impedance,

1, Introduction

The ephancing demand of designing smart and advanced materials
has created a great quest among the researchers for searching new
materials either available naturally or synthesis artificially possess
vavious fascinating features like ferroclectric, magnetic, magneto-
glectric, multiferrole, piezoeleciric, superconducting and many more
[1-3]. Among these, the co-existence of muliiferroic features in a
singrle material is found very faseinating from a technological and
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Analysis of Rainfall Events in Northeast Region
of India

Ashok Singh"", Samir Thakur® and Nirab C. Adhikary®
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Abstract

An analysis of sixty-three years daily recorded data from 1950 to 2013 to discern the characteristics of rainfall and trends over
northeast region of India hy applying different statistical methods. The analysis of the frequency of numbers of light rainfall,
heavy rainfall, very heavy rainfall. extremely heavy rainfall and consecutive rainfall days has been carried out to observe the
impact of climate change. The linear regression analysis was used to check the correlation between rainfall and elevation the
stations under study. A high-low-high gradient in spatial distribution of annual and seasonal rainfall was observed from west to
east direction. A similar spatial trend was also observed in south-north direction along latitudes. Mann-Kendall (M-K) test and
Sen’s slope estimator is used (o identily the statistically significant trends and magnitude of trends in the tume series. Wavelet
analysis shown prominent annual periods ranging from 4 (o 6 years af all the stations, after 1970s resulting in describing more
changes in the rainfall pattern after 1970s.

Keywords: Mann-Kendall test, Sen’s slope estimator, Linear regression, and Wavelet analysis

1. INTRODUCTION

The adverse influence associated with the alteration of the dynamic behavior of the climate can be found in
agriculture and eco-hydrological patterns of several areas throughout the whole world. One of the main features
of global climate change is understood through the study of rainfall over a particular period of time. The analysis
of rainfall data provides the chance to learn the progression of the climate change with regards to time of a certain
region. Precise forecast of rainfall, which is the primary aspects of hydrologic period, is essential because it’s
directly involved in evaluation of stream flow depletion in river basin, ground-water basin, etc. Aside from these, a
precise prediction of rainfall help farmer to improve agriculture efficiency. The optimum amount of rainfall is the
crucial for crop production especially region like northeast region of India. There are several studies [1-5] capture
the variability and trend of rainfall over northeast region. A few of them stated that annual rainfall trend over
northeast region is non-significant, while many others revealed important trend in monthly and seasonal rainfall
scale as well as in regional scale. Pawel Prokop et al, [6] reported that the forming of intense rainfall events 30-60
days over Meghalaya Hills throughout exireme rainy season years is because of Madden—Julian oscillation.

The northeast region of India located between 20° to 29°3(0° North latitude and 89946’ 10 97°3( East longitude.
This region is a part of Himalaya and Indo-Burma hotspots (2 of 25 such hotspot in the world). It consisting
eight states of India and covering an area of 255036 km”. About 40% of its total geographical area are plains and
rest 60% area are Plateau, Hills and mountainous. More than 60% area of this region is covered by forest. The
agricultural domain is the main source to production of fooad and economy of the people living in these geographic
compartments. In hilly areas, rainfall is the fundamental source for the farming generation, that’s done along
side inclines as well as slopes. However, within the plane locations, abundance of rainfall accounts for the flood
[7-8]. Furthermore, because of creation of local low-pressure gradient over Brahmaputra as well as Barak basin
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Abstract

Oxygen storage nanocomposite materials are receiving much attention from material scientist because of having a huge amount
of industrial as well as medical applications. The etficiency of these nanocomposite materials depends upon both on the oxygen
concentration and oxygen adsorption energy. In this article, we report a theoretical study to investigate how the adsorption
energy is enhanced by using functionalized single-wall carbon nanotube as a storage material. A functionalized single-wall
carbon nanotube 18 designed by introducing germanium and phosphorous as a doping element. The structural, electronic
and inieraclion mechanism are investigaled using density funclional theory. Our study reveals that doping not only modifies
the bonding arrangement of the adjacent carbon atoms but also provides the structural deformation on the carbon nanotube
surface. Moreover, a comparative analysis of both undoped and functionalized carbon nanotube surface are evaluated by using
natural bonding orbital analysis, the partial density of states and partial charge analysis. Under the study of the density of states
analysis, we found that the energy of the highest occupied molecular orbitals (—4.3 eV) and lowest unoccupied molecular orbitals
(-2.54 eV) of undoped CNT changes to —4.29 eV and —3.07 ¢V respectively due to doping effect. Besides that. the energy gap
(~1.75 eV) along with the Fermi energy level (~ —4.3eV) is shifted to 1.21 eV and —4.17 eV respectively. A weak interaction
of oxygen adsorption energy (—0.18 eV) is found in pristine CNT. However, a strong interaction of oxygen having adsorption
energy (—0.40eV) is found in doped CNT.

Keywords: Density Functional Theory, functionalization, Carbon nanotube, density of states, Fermi energy

1. INTRODUCTION

In recent days, nanostructured materials are one of the most essential classes of materials in science and
engineering 1o study for many researchers. Exceptional chemical, mechanical and thermal stability of these
materials have confirmed to be a quite interesting material for a variety of applications [1-5]. These materials also
play an important role as an effective catalyst for the improvement of electrocatalytic performance in catalytic
reactions [6]. The catalytic reactions are not only the core of the production of most chemical compounds, but it
also plays a significant role in renewable energy like biofuel production and in PEM fuel cells [7]. Apart from this,
nanostructured materials are also used as an efficient material for storage systems. One of these nanostructured
materials called single-walled carbon nanotubes (SWCNTs) were discovered by Tijima in 1991 [8] and since then
a substantial research work on its application in various fields have been done by many researchers [9.10]. In the
last few decades number of works have been reported regarding the use of CNTs as a supporting material not
only for the catalysts, for the oxygen reduction reaction in the electrode of Proton-exchange membrane fuel cells
(PEMEFCs) but also in oxygen storage systems [11]. Carbon nanotubes are considered to be electrochemically more
stable and showing high corrosion resistance. Moreover, it possesses a high power density and electrocatalytic
activity enhancement [12]. However, few types of research found that CNT and oxygen composites suffer from
weak interaction issues due to the fact that the CNT surface does not actively take part in the interaction [13]. To
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gystem-size dependence of the
gffective Temperature at FAIR
energy

Kalyan Dey™, Barnali Saikia, Bikash Dey**

‘ Abstract

This article presents the report of a systematic study of
the system-size dependence of the effective temperature
at FAIR energy using String Melting version of the AMPT
model. In this study, the transverse mass (m- ) spectra of
the hadrons produced in different systems such as Pb+Pb,
AutAun, Si+Si and C+C central collisions at the beam
energy of E; .p = 30A GeV are reported. The m. spectra
are fitted using the Boltzmann function to extract the
effective temperature of the produced hadrons.

Keywords: OGP, AMPT, radial flow, effective
temperature, FAIR -

Lintroduction
Lai QCD predicted that under the extreme condition of
and/or baryon density normal nuclear matter undergoes
iﬁ_-"n to form a new state of matter known as Quark-

QGP) [1]. This noble phase of matter, consisting of
A =
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It gives me immense pleasure to witness the results
of desired and expected outcome of the international
conference organized by Zoology department of Hojai
College on the ‘Role of Biodiversity in promotion of
Adventure tourism and entrepreneurship’ from 22-24
February’ 2019 in association with Indian Institute of
Entrepreneurship, Guwahati.

As Hojai College is in the process of being
upgraded to Rabindranath Tagore University, activities
such as Conferences, workshops, Exchange programs
ete., bring fresh insights into our minds. As the topic of
the event covers multiple interdisciplinary subjects, it has
given scope to many scholars to participate in this great
event. It has also provided a platform to the scholars to
carry out in-depth analysis of practically challenging
issues in the respective subjects. This endeavor has also
given an opportunity to the organizers and participants to
update their knowledge to carry out further research and
other actions in future. '

I congratulate the organizing committee and I am
hopeful that our institution would acquire greater heights

in the years to come.
A

Dr. Biman Kumar Bhatta
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Introduction :

The present trend in world population growth
reflects the need of constant increase in food grain
production. Insect pest cause heavy losses to crops. The
most common solution to this problem is the use of
chemical pesticides since long time- but have serious
drawbacks, affect non- target organisms and environment
(Sinha et al., 2004; Nath and Ray, 2012),

The traditional pest control practices play an
important role in the management of agriculture and it is
an inevitable practice for sustainable agriculture (Nath
and Ray, 2012). By traditional agricultural knowledge one
can understand the cultural and technical knowledge that
farmers in a specific area have. Rice is the most important
crop in Assam India grown on about 70% of the total
cultivated land. The farmers from the different ethnic
diversity of the state have developed their own systems of
cultivation of various crops (Islam et al., 2004). These
practices are commonly known as Indigenous technical
knowledge. The history of indigenous knowledge (IK) is as
old as the human race.
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Abstract :

Of all the ethnic groups belonging
to Tibeto-Burman stock of Mongoloid
origin, the Bodo kacharis or Bodos
constitute a sizable population in
Kokrajhar district where limited work has
been done on the ethno botany of these
people from this district. The present work
is the result of a thorough investigation,
exploration and detailed study of the ethno
botany of the Bodos residing in the
Kokrajhar district. Many exploration frips
were made in different seasons to cover
all the areas of the district followed by
extensive study of the specimens. Plant
specimens were compared with related
literature available in the Kanjilal
Herbarium and library of Guwahati
University and records available in
different offices of the district headquarter.

Key words: Bodos, ethno botany, Native
plants
Background:

Miilions of people in many
developing countries do not have enough
food to meet their daily requirements and
a further more people are deficient in one
or more micronutrients [1]. Hence in
most cases rural communities depend
on wild resources including wild edible
plants to meet their food needs in periods
of food crisis. The wild planis are
essential components of many poor
people's diet specially in periods of
seasonal food shortage with some poor
households relying on wild fruits and
leaves as an alternate to cultivated food
for a quarter of all dry season’'s meals
[2].Nutritional analysis of some wild food
plants demonsirates that in many cases
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PREFACE

Assam is one of the states of India
and it is situated in the North-Eastern
region with a land of socio-cultural
diversity. Assam is a multi cultural, multi
ethnic, multi religious and multi lingual
state. The state of Assam has
demographic, economic and strategic

significance. Demographically, Assam is
the hub of diverse social groups and
economically is filled with natural
resources including oil, tea, mineral and
water resources. A wide range of ethnic
group is also present in the region and they
have contributed a lot towards the socio-
cultural development of the state.

In the post- independent India,
Assamwas one of those states of North East
which had to suffer from the development
strategy of the Indian state. Assam is
economically a backward region, though
the state has a lot of natural resources
which, if properly tapped, will bring a huge
boost to their economic development and
improve the living standards of the people.
Bur unfortunately because of the absence
of large scale industries these raw
materials cannot be manufactured within
the region and hence it has just become
only a major supplier of raw materials.
Agriculiure inthe region s quite primitive,
subsistence farming is mostly practiced;
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Corruption and Economy

Sudeep Dey

Dep{rrmem of Mathemaitics
Science College, Kokrajhar
Assam, India

Many studies have revealed that the corrupti
;t.ﬁ‘ects economic growth of a country. At ﬂlgglpatzomr; ?:::ﬂy
.xteratm'e gencrally- shows that corruption has a negative, di:ect:
hampadq - i;:r; 'eg;:lonnc growth and development. Corruption also
affecting lman;ffiz;ﬁg;ﬂgf:lllf}tfy’s it T
: : ing economic growth suc
mmmg mm level, oomposi_ﬁon and effectiveness of) pfblisz
threxpendmmough ain comm I{avelong identified anumber of channels
L hich | rrul?tlon may affect economic growth —
) Corruption distorts incentives and market forces, leading ¢
mlsallocat'mn of: resources. (2) Corruption diverl:s’talcnt ar 3
resources, m_cludmg human resources, towards “lucrative” 1
seekmg activitics, such as defence, rather than produtfin .
zlctijll:;l;:s. (3.) S?orruption acts as an inefficient tax on busin,c:se
b= ly raising production costs and reducing the proﬁlabilit);
ofﬁmcnts. 4) Corrfxption may also decrease the productivity
= mﬁ b{h mducu.lgthc quality of resources. For example,
s g faquahtyand quaniity of health and education
s, corruption decreases a country’s human capital
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(5) Rent-secking behaviouris also likely to create inefficiencies,
fuelling waste of TeSOUTCES and undermining the efficiency of
public expenditure. Therefore corruption is as an obstacle to
economic growth. _

Macro level studies, using country-level data to explore
cross-country variations in both governance and economic
indicators, have consistently found that corruption significantly
decrenses economic growth and development. For example,

transmission channels s ch as investment, human capital and
public finemcefexpenditure. While the directand indirect effects
of corruption on growth hold true for all countries under scrutiny,
the review suggests that they can bemitigated by contextual factors
such as the level of development and the overall quality of
governance, With ihe effect of corruption expected to be more
detrimental for countries with higher levels of per capita income
and institutional quality. Therefore Corruption is negatively
correlated with econontic growth.

Many studies have established that corruption discourages
investment and acts as an additional cost of doing business,
reducing the profitability of investment proj ects. Firstly, empirical
evidence suggests that corruption reduces the ratio of investment
to GDP, lowers investiment and retards economic growthtoa
significant extent (Maura 1995). Corruption is also known to
distort the decision-making process associated with public
investment and affects the composition of government
expenditure. Corruption may Jead public officialsto allocate public
resources less on the basis of public welfare than on the
opportunity they provide for extorting bribes, such as large
infrastructure ordefencepmjects.MazmﬁndSthat government




