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ARTICLE INFO ABSTRACT

Keywords: rallns 1.8 million deaths worldwide, of which half a million has been di-

Mycobacterium agnosed with of mult drug and drug strains
Fluoroquinolone resistance bumd:nﬂmeainlng-ndmlhcﬂpyﬁnur_‘rh:mjurlnvu!vnnu\ln{d!luxpmp(nd:qrdmhu
Efflux pump made it a direct app for therap against M. This study the
Quipkiotiocin role of 11H-pyrido(2,1-b in-11-one i as efflux pump inhibitor in
Efflux pump Inhibitor Sren were synthesized by treating 2 and 2.

with K'OBu. were tested, and 3a, 3b, 3¢, 3g, 3j, 31, 3m, and 3p were found to
modulate EtBr MIC by > 4 whereas 3a, 3g, 3i and 30 showed > 4 modulation on norfloxacin MIC, 31 and 30 in
addition to their very low toxicity they showed high EtBr and norfloxacin accumulation respectively, Time kill
curve showed effective log reduction in colony forming unit in of these thus their
role as efflux pump inhibitor. Through docking and alignment studies, we have also shown that the LfrA amino
acid residues that the analogues are interacting with are present in Rv2333c and Rv2846¢ of M. muberculosis. This
study have shown for the first time the possibility of developing the 11H-pyrido[2,1-b]quinazolin-11-one ana-
logues as efflux pump inhibitors for M. smegmatis and hence unbalts the scope to advance this study against
resistant M. tuberculosis as well.

1. Introduction antibiotic stress instead of h | transfer of resi genes." Al-
mough in mnsl of the dlnical cases, mutation fails to explain the drug
bacterium tub is is an 1 agent of tub 1 “ In such cases the prevailing explanation is the

(TB), which is responsible for 1.8 million deaths per annum world-
wide.' The WHO global report showed 460,000 patients suffering from
multi-drug resistant TB (MDR-TB) of which 16% died, 8000 patients
were reported to have ive-drug resistant TB (XDR-TB) and 6.2%
of people suffering from MDR-TB have XDR-TB." WHO have placed
countries like Brazil, India, China, Bangladesh, Indonesia in the top 30
high TB burden countries.” M. tuberculosis resistant to the first line TB-
drugs are msponsible for MDR-TB. When the MDR organism become

to any fl it and one of the three aminoglycoside
nnublouu‘ il is msponnble for XDR-TB." Unlike most of the resistant
M. losis show to survive

over-ctprmimofeﬂ!uxpump “7 Hence, understanding of efflux pump
mechanism and exploration of efflux pump inhibitors (EPIs) are the
moa direct approach for erndncaung the rap|dly growing resistance
such as i di to the cytoplasmi

emux pumps, constraining the (nlerncuon of various components of a

system, ing the energy source of efflux pumps
and aiming the tegulalory component of efflux pump expressions can
be opled for 18 Over exp of efflux pump in antibiotic
stress.” M. tuberculosis bd.ng highly pathogenic and slow grower con-
sumes more time and requires BSL-3 facility to work; as a result, My-
cobacterium smegmatis is often used as a research model to explore
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benzoylationt

2,3-Diaroyl benzofurans from arynes: sequential
synthesis of 2-aroyl benzofurans followed by

Kashmiri Neog,>® Babulal Das® and Pranjal Gogoi (9+*©

A cascade synthetic strategy for the direct synthesis of 2-aroyl benzofurans from aryne precursors has
been developed. This reaction proceeds via C-O and C-C bond cleavage as well as C-O and C-C bond
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rscli/obc by X-ray crystallography.

Introduction

The benzofuran heterocyclic core is a ubiquitous structural
motif found in many natural products and pharmaceuticals.®
In natural products, it is the “parent” of many related com-
pounds with more complex structures.” Psoralen is one of
such derivatives which occurs in several plants. A number of
benzofuran derivatives exhibit a wide range of activities includ-
ing antitumour,*® antiviral,”” antifungal,* anti-inflamma-
tory,*® antineoplastic,” and antioxidative® properties. They
are also used as modulators of androgen biosynthesis (furano
steroids)," as antagonists of angiotensin Il receptors,”” as
blood coagulation factor Xa inhibitors,* and as ligands for the
adenosine A, receptor.’’ As a consequence, several synthetic
methods have been developed and recently there has been
growing interest for the synthesis of benzofuran derivatives.”
Major synthetic strategies include the cyclization of
a-(phenoxy)alkyl ketones, cyclofragmentation of oxiranes,
acidic dehydration of o-hydroxybenzyl ketones, and base-
mediated decarboxylation of o-acylphenoxyacetic acids and
esters.” To improve these traditional multistep reactions, Pd-
and Cu-catalyzed cascade processes have been developed.”
Although these transition metal catalyzed transformations are

“Applied Organic Chemistry Group, Chemical Science and Technology Division,
CSIR-North East Institute of Science and Technology, Jorhat 785006, India.

E-mail: gogoipranj@yahoo.co.uk

®Academy of Scientific and Innovative Research (AcSIR), CSIR-NEIST Campus, Jorhat,
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formation in a single reaction vessel. The methodology provides good yields of 2-aroyl benzofurans and
tolerates a variety of functional groups. The synthesized 2-aroyl benzofurans were further benzoylated at
3-positions and one of the synthesized 2,3-diaroyl benzofuran structures was confirmed unambiguously

efficient and general, harsh reaction conditions, expensive
catalyst systems and functional group tolerance are the un-
avoidable issues associated with them. Therefore, the develop-
ment of transition-metal-free cascade type synthetic strategies
for the synthesis of benzofuran derivatives is important and
desirable.®

On the other hand, arynes have been continuously used for
the development of several useful synthetic methodologies®
and demonstrated to be versatile intermediates for the syn-
thesis of important compounds and natural products.'®
Although there are several methods for the generation of
arynes,"" o-silyl aryl triflates have been extensively used as they
are readily available and can be easily converted to the desired
arynes. Regarding the synthesis of benzofuran derivatives via
arynes, Caubere and co-workers have reported a synthetic
route to this structural unit by the reactions of dihalogenoben-
zenes with cyclic ketones, but the use of strong bases (NaNH,
combined with ¢-BuONa) together with low yields of the
product demerits this method.'* Li and co-workers have also
reported a general synthesis of benzofurans by the cyclo-
addition of arynes with iodonium ylides."* The requisite iodo-
nium ylides are unstable and other expensive hypervalent
iodine reagents are required for their synthesis. Few years
back, Miyabe and co-workers developed few methods for the
synthesis of benzofurans using aryne intermediates.'* In one
of their methods, dihydrobenzofurans were synthesized via the
insertion of arynes into formamide followed by trapping with
the zinc enolates of a-chlorinated methines. Finally, benzofur-
ans were synthesized from dihydrobenzofurans via the
addition of an ethyl anion. In this synthetic protocol, diethyl-
zine is predominantly used for the synthesis of zinc enolates
of a-chlorinated methines as well as an ethyl anion, which is
expensive and moisture sensitive. Recently, Chandrasekhar

This journal is © The Royal Saciety of Chemistry 2018
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Investigation of PEG-6000 bridged -N-SO3H functionalized
geminal dicationic ionic liquids for catalytic conversion of fructose

to 5-hydroxymethylfurfural
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Abstract. Eight new members of two series of PEG-6000-bridged geminal dicationic ionic liquids based on
diphenylammonium/imidazolium cation were synthesized by the change of four anions CF3COO™,CCl3COO ™,
AcO™ and HSO, . They were investigated as reusable acidic catalysts for dehydration of fructose to 5-
hydroxymethylfurfural in polar aprotic solvent. The characterizations of dicationic ionic liquids were done
using "HNMR, '*C NMR, IR and TGA analyses. Irrespective of Hammett acidity strength of the eight ILs,
they displayed single peak selectivity for the 5-hydroxymethyl furfural intermediate in HPLC analysis.

Keywords. PEG-6000 linker; dicationic ionic liquid; dehydration of fructose; reusable catalyst.

1. Introduction

The chemistry of multi-charged ionic liquids has been
recognized as a growing field for the generation of
structurally diverse organic salts, either by change of
charged heads or spacers separating them, with unique
physicochemical properties, especially the wide tem-
perature window to exist in liquid state (e.g., —4°C
to 400°C) and greater thermal stability over monoca-
tionic ionic salts. '~ Imidazolium and ammonium-based
geminal dicationic ionic liquids (DILs) with different
bridging groups have been utilized as high-temperature
reaction media ® and lubricants,” ultrastable separation
phases,*” extraction processes '’ and mass spectrome-
try."""* Polyethylene glycol can be considered as an
identical linker for the preparation of geminal DILs
with a variety of lengths, polymer architectures and
charged groups. The polyethylene glycol (PEG) based
materials possess several distinctive properties includ-
ing temperature dependent phase behavior in solu-
tion, environment-friendliness, water miscibility, non-
volatility and thermal stability. The various molecular
weight PEG backbones are appropriate for immobi-
lization of catalyst and reagents applicable in organic

*For correspondence

synthesis.'*!> The combination of polyethylene glycol
spacers and functionalized ionic liquids incorporates
various attractive physical properties of the linkers
and ionic liquids to the modified supported mate-
rial. '~ The transfer of unique ‘critical solution temper-
ature’ (CST) of PEG to PEG-functionalized DILs was
observed as temperature-dependent biphasic material in
an organic solvent and thus further studied as tunable
phase separable catalysts in organic reactions.'*>* As
the solvent, they dissolve carbohydrates and polymers, >
stabilize and activate protein or enzyme,” separate
inorganic salts from aqueous solutions, function as
reductant and stabilizer for nanoparticle synthesis.>
The attachment of one or more acidic sites to the charged
heads may facilitate Bronsted acidic properties to them.
The literature search finds some examples of the Bron-
sted acidic PEG-based DILs with an acidic proton in the
anion and also from N-alkylsulfonic group or N-sulfonic
group in the cation.”' Eshghi ef al.,” reported only
the direct N-sulfonic group containing benzimidazolium
DIL as areusable acidic catalyst for one-pot synthesis of
a-amino phosphonates derivatives in solvent-free con-
dition. Herein, we determined the structure of eight new
members of -N-SO;H functionalized PEG-6000 linked

Electronic supplementary material: The online version of this article (https://doi.org/ 10.1007/512039-018-1570-9) contains

supplementary material, which is available to authorized users.
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Synthesis of Triethylamine-Bridged Basic Tricationic lonic
Liquids and Evaluation of Their Catalytic Efficiencies for
Preparation of Arylidene or Alkylidenemalononitrile

Pinky Gogoi,” Kabita Boruah,” and Ruli Borah**

Two series of basic triethylamine bridged pyridinium/imidazo-
lium tricationic ionic liquids were synthesized as viscous liquids
by ion-pairing with hydroxide, acetate and imidazolide as basic
anions. The characterization of tricationic ionic liquids was
done using 'H and “CNMR, FT-IR, Thermogravimetric analysis
(TGA), Hammett basicity EI-MS and elemental analysis techni-
ques. Thermal stabilities were found within the range of 100-

1. Introduction

Functionalized ionic liquids (ILs) especially dicationic and
tricationic ionic liquids (TILs) based on ammonium,"~ imidazo-
lium,* pyridinium® and pyrrolidium® cations have been
synthesized with diverse range of physicochemical properties
than most traditional singly charged ILs.”" These tunable
physicochemical properties of multicharged ILs facilitate their
potential uses as solvent-catalyst systems in organic synthesis,'®
electrochemistry,? high temperature lubricants," selective gas
chromatographic stationary phases,"” ionic liquid crystals,"?
host-guest complexes," and gel phases."*

More numbers of structural variations of ion-pairs are
possible with the dicationic or tricationic Ils with varied
physicochemical properties. The central structures of TILs have
a direct effect on the melting points of ILs. For example, in
presence of flexible core units, the TILs display lower melting
points as compared to the TiLs of rigid core structures.*®
Such TiLs are highly polar at room temperature because of
close contact of the three charges of flexible primary
structures.” Moreover, simple basic anions tethered ILs may
get several unique behavior of Bronsted basic ILs depending
on the nature of ion-pairs like noncorrosive, nonvolatile, robust
basic sites, immiscible with selected organic solvents, variable
water and air sensitivity, reusable as homogeneous basic
catalyst or reaction medium etc. The presence of such
inherently safer components of the basic ILs make them as
prospective alternative of toxic, corrosive and water miscible

[al Dr. R Borah
Department of Chemical Sciences, Tezpur University, Napaam-784028,
Assam, Tezpur, India
E-mail: ruli@tezu.ernet.in

[b] Dr. P. Gogoi, K. Boruah
Department of Chemical Sciences, Tezpur University, Napaam-784028,
Assam, Tezpur, India
Supporting information for this article is available on the WWW under
https://doi.org/10.1002/5kt.201801719

ChemistrySelect 2018, 3,9476-9483  Wiley Online Library

9476

150°C for these ionic liquids. They acted as efficient recyclable
homogeneous catalysts for the representative Knoevenagel
condensation of benzaldehyde and malononitrile at room
temperature stirring in neat condition for 10-20 min. The
catalytic activity of these ILs was found to be slightly different
from each other for the model reaction and did not follow the
same sequence of their measured Hammett basicity value.

stoichiometric inorganic/organic basic reagents."”'®'? Various
types of base induced condensation reactions like Aldol,
Knoevenagel, Claisen-Schmidt reactions have been studied in
basic ILs either as reaction medium or as catalyst depending on
the strength of Brénsted basic or Lewis basic sites.”>?? The
classical Knoevenagel condensation is a well known C—C bond
formation reaction for preparation of arylidene or alkylidene
intermediates through variation of nucleophilic reagents and
aliphatic /aromatic carbonyl compounds.?* These intermedi-
ates have lots of applications in organic synthesis, biological
science, natural product chemistry, polymer chemistry, fine
chemicals, medicine, agriculture and light emitting materi-
als.*"2%! This condensation is also catalyzed by Lewis
acids/®?! zeolite,”®! neutral silica® or polymer-supported
heterogeneous catalysts.*”’ Some of the Lewis acid catalyzed
reactions utilized 100 °C or 120 °C to get excellent yields of the
products with shorter to longer reaction period. The common
organic bases such as piperidine, pyridine, amines or their salts
were acted as catalyst or reagent in organic solvents for the
Knoevenagel condensation at different temperatures.®'*?

A number of mono cationic basic ILs were studied for the
Knoevenagel condensation in solution or solvent-free condition
at different temperatures to get lower to higher yields of
products. They possess variety of organic cations which include
tetramethyl guanidine,”™ cyclic guanidine,** alkanolamine,**!
methoxyl propylamine,””” DABCO,”® DBU" N, N, N, N-
tetramethyl-N-hexyl-ethylenediamine  (TMHEDA),"*""  pyrroli-
dine,*"" piperidine,“? N,N-dimethyl ethanolamnium (DMEA)
tetrabutylphosphonium,*! hexamethylenetetramine® and 1-
methyl-3-butyl-imidazole”® etc. The reaction parameters of
Knoevenagel condensation can be improved under mild
conditions using di- or tricationic Bronsted basic ILs as dual
specific solvent/catalyst system for rapid abstraction of acidic
proton for nucleophiic attack on the carbonyl group.”*® Wang
et al*” prepared hydrophobic mesoporous poly(ionic liquid)s
as heterogeneous basic catalyst via radical copolymerization of

© 2018 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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1,3-Disulfoimidazolium chloronickellate
immobilized HZSM-5 framework as visible-light-
induced heterogeneous photocatalyst for
advanced oxidation processf
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Susmita Saikia, @ Pinky Gogoi‘® and Ruli Borah @ *

lonic solid 1,3-disulfoimidazolium chloronickellate [Dsim],[NiCl;] with low band gap value can be
modified as a heterogeneous photocatalyst after immobilization on siliceous zeolite HZSM-5. In this
study, different percentages of [Dsim]2[NiCls)/HZSM-5 supported ionic systems were prepared as acidic
solid materials via wet impregnation. The structural changes of the parent HZSM-5 framework within the
heterogenized materials were studied using IR, UV, SEM-EDX, PXRD, Raman, BET, TGA, Hammett acidity,
HRTEM and ICP-OES techniques. Assessment of their thermal and water tolerance and intensity of
photoluminescence spectra instigate the hybrid samples as possible heterogeneous photocatalysts for
oxidative degradation of model dye compound methylene blue (MB) involving H,O, and sunlight at ambient
temperature in aqueous solution. This study may contribute to a new perception for the exploration of
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Introduction

Halometallate ionic liquids are reviewed as potential functional
materials with diverse physicochemical properties that depend
on their complex metal anionic speciation and amount of
metal present in them in combination with organic cations.'
Such halometallates are explored as prospective materials
in catalysis,” electrochemistry,” ionothermal synthesis of
inorganic semiconductors," gas scrubbing systems,” controlled
separations/extraction processes,® conversion of biomass to
energy products’” and soft composite materials.® They show
low vapor pressures and high boiling points owing to their
strong secondary ionic interactions. It is observed that the use
of ionic liquids as a solvent or template has only been studied
for the synthesis of TiO,-based photocatalysts with high activity
and stability in various processes.’ The semiconductor proper-
ties of halometallate ionic salts were first reported by Saikia
et al. for Bronsted-Lewis acidic 1,3-disulfoimidazolium chloro-
metallates of Fe(m), Zn(in) and Ni(u) with different band gap
values 2.41, 2.55 and 2.30 eV respectively.'” There has been no
mention of semiconductor ionic liquids in recent reviews on
acidic and halometallate ionic liquids.""" The lower band gap
material 1,3-disulfoimidazolium chlorometallate can be expected

Department of Chemical Sciences, Tezpur University, Nap
Assam, India. E-mail: ruli@tezu.ernet.in

¥ Electronic supplementary information (ESI) available: Fig. $1-S7 and Tables
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784028,
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halometallate ionic salt systems as potential visible light driven photocatalysts in organic transformation.

to promote delocalization of imidazolium n-electrons onto empty
d-orbitals of the bridging halogens present in tetrahedral chloro-
metallate anion frame."

The semiconductor properties of 1,3-disulfoimidazolium
chlorometallates may introduce them as heterogeneous photo-
catalysts for the degradation of dyes with UV or visible light
initiated advanced oxidation processes (AOPs).'”'" But these
-SO;H functionalized chlorometallates are slightly hygroscopic
solid materials possessing a lower surface area,'*'” which limit
their use as recyclable heterogeneous photocatalysts for wet
hydrogen peroxide catalytic oxidation (WHPCO) of dyes.'* The
immobilization of semiconductor ionic salts on HZSM-5 zeolite
may eliminate the hygroscopic nature of loaded ionic salt
materials by distribution of both Bronsted-Lewis acidic sites
over a large surface area support with improved thermal
stability. This method will produce heterogeneous photo-
catalyst on a zeolite framework for degradation of organic
pollutants involving UV/visible light and H,0,."* The prepared
IL/HZSM-5 catalyst can facilitate simple handling and recycling
of catalysts without leaching products as a waste stream to the
environment.'®

Zeolites are crystalline aluminosilicates with well-defined
interconnected channels or cavities of nanometer or sub nano-
meter lengths, termed as micropores (0.5-2 nm)."” They are
characterized by a uniform pore size, polar environment, high
surface area, internal active sites and excellent adsorption
capability.’® The structure of zeolite can be modified as selec-
tive and efficient photocatalysts either by photoactivation of

NewJ. Chem
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Supramolecular Coordination Solid of Zinc Involving 3-Aminopyridine
and Benzoate: Experimental and Theoretical Studies
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Abstract

A new Zn(II) coordination solid based on benzoate (Bz) and 3-aminopyridine (3—Apy) viz., [Zn(3—Apy),(Bz),] (1) has
been synthesized and its crystal structure has been determined by single crystal X-ray diffraction analysis. The compound is
characterized by IR, UV-Vis-NIR, thermal and elemental analysis. X-ray powder diffraction technology has been performed
for the complex to investigate whether the analyzed crystal structure is truly representative of the bulk materials. The new
compound crystallizes in the triclinic. P | space group with unit cell dimensions: a= 10.0848(11) A, b=11.0351(11) A,
¢=11.4213(13) A. V=1139.1(2) and Z =2. Intermolecular N—H--O and x—= contacts between Zn(I) monomeric units
in the crystal structure results in a supramolecular polymeric chain. Further, the extended 1D chain is self assembled via
weak intermolecular C—H---O hydrogen bonding interaction to result layered network structure. The interactions have been
characterized by analyzing the topology of electron density within the realm of quantum theory of atoms in molecules and
non-covalent interaction index calculations.

Graphical Abstract

A new Zn(II) coordination solid based on 3-aminopyridine and benzoic acid. [Zn(3—Apy),(Bz),] (1) has been successfully
synthesized. Intermolecular N—H---O and =—= contacts between Zn(II) monomeric units in the crystal structure results in a
supramolecular polymeric chain. The extended 1D chain is self assembled via intermolecular C—H---O hydrogen bonding
interaction to result layered network structure.

¥

Keywords Synthesis - X-ray analysis - Crystal structure - Non-covalent interactions - NCI analysis
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The design and construction of metal-organic supramo-
lecular coordination solids have been widely studied and
attracted extensive interest because of their many practical

Department of Chemistry, Cotton University, Panbazar. applications such as ion exchange, catalysis, adsorption,
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Supramolecular association involving anion-m interactions in Cu(Il)
coordination solids: Experimental and theoretical studies
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Two new coordination solids, [Cuy(p-tp)(phen)s](NO;)2-2H,0 (1) and [Cu(pa),(NO;)H,0)INO;-H,0 (2)
(phen = 1,10-phenanthroline, tp = terephthalate, pa = picolinamide), were synthesized from purely aque-
ous media and characterized using elemental analysis, spectroscopic methods (IR, UV-Vis-NIR and ESR)
and the single crystal X-ray diffraction technique. In the crystal structures of 1 and 2, supramolecular net-
works have been built up involving associations with O—H. ..0, C—H: . .0 and n-7 stacking interactions.
In addition, both compounds show anion-n interactions involving non-coordinated nitrate ions and the
aromatic rings of the complexes. The nitrate anions and non-coordinated water molecules in both com-
pounds, with the graph set representation R;18). act as cross-links between symmetry related cationic
chains via hydrogen bonding interactions to form 2D layered supramolecular architectures. Theoretical
investigations have been carried out on all the supramolecular contacts, including anion-n interactions,
taking into account the particular position of the anion toward the aromatic ring observed in the crystal
structures. Calculations reveal that in addition to the electrostatics, induction and dispersion components
are also significant towards the stabilization of the supramolecular interactions. The phase purity and
thermal stability of the compounds were verified by powder X-ray diffraction (PXRD) and thermogravi-

Keywords:

Synthesis

Crystal structure
Coordination solid
Hydrogen bonding
Anion-1t interaction

metric (TG) analyses, respectively. The microbial activities have been investigated for compound 1.

© 2018 Elsevier Ltd. All rights reserved.

1. Introduction

Supramolecular chemistry elicits considerable attention from
chemists due to its function in the design and synthesis of crys-
talline materials with interesting structures and wide practical
utilities in molecular adsorption, catalysis, gas storage, photolumi-
nescence, non-linear optics, multifunctional materials and mag-
netism [1,2]. In the construction of coordination supramolecular
architectures, selection of the appropriate metal ions and organic
ligands for the synthesis of coordination solids depends on various
factors like pH, solvent, temperature etc. [3-5]. The flexibility of
the Cu(ll) ion, due to its transition elemental nature, enhances its
coordination preferences with aromatic and aliphatic ligands [6].
The crystal structures of copper complexes of mixed N- and O-
donor ligands are reported in the literature [7,8]. Depending on
the ligand binding sites, some Cu(ll) complexes possess a wide
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range of biological activity, such as antibacterial, fungicidal, pesti-
cidal and even as tracers [9,10].

The enormous progress achieved in this field of chemistry is
evidenced by performing theoretical studies on solid-state struc-
tures involving supramolecular interactions [11,12]. Non-covalent
interactions form the backbone of supramolecular structures,
which include hydrogen bonding, stacking, electrostatic and
charge-transfer interactions, as well as metal ion coordination
[13]. These interactions have been receiving more attention in
recent years with a quest for further experimental and theoretical
studies to investigate various processes. Two closely related poten-
tial supramolecular interactions involving anionic systems and
electron-deficient aromatics, viz. anion-m [14] and lone pair (Ip)-
m | 15] interactions, also contribute towards the stability of such
structures. It has been accepted that electrostatic forces are the
main energetic contributions to such weak interactions in
supramolecular structures involving electron deficient aromatic
molecules, while dispersion forces also play a role in these interac-
tions [16].

In order to realize such systems, we succeeded in synthesizing
two new Cu(ll) complexes of mixed N- and O-donor ligands, viz.
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Prior to the onset of the ferromagnetic transition in semimetallic EuBg, unusual magnetic and electric
behavior have been reported. Using a highly sensitive magneto-optical imaging (MOI) technique, we visualize
the behavior of magnetic d in a EuBy single crystal. The transformation from a paramagnetic to a
ferromagnetic state is shown to be non-Curie-Weiss-like and proceeds via multiple breaks in the curvature
of the temperature-dependent local magnetization. From our experiments, we identify three characteristic
boundaries, T*(H), T}(H), and T,2(H), in a field-temperature magnetic phase diagram. Using scaling and a
modified Arrott's plot analysis of isothermal bulk magnetization data, we determine the critical exponents g =
0224001,y =0.88+£0.05 and § = 5.0 = 0.1 and a critical transition temperature = 12.0 £ 0.2 K, which is
found to be equal to T.,. The critical exponents are close to those associated with the universality class of
tricritical mean field model. The absence of a model with which the exponents correspond with directly, suggests
the presence of large critical fluctuations in this system. The critical fluctuations in this system are sensitive
to the applied magnetic field, which leads to field dependence of boundaries in the magnetic phase diagram.
Deep inside the ferromagnetic state at 7 below T, we observe the presence of large magnetized domains along
with the observation of Barkhausen-like jumps in local magnetization. With increasing 7' the magnetic domains
disintegrate into finger-like patterns before fragmenting into disjoint d puddles at 7| and ulti ly
disappearing at T*. At T we observe a significant increase in the spatial inhomogeneity of the local magnetic
field distribution as d with the magnetic domain structure disintegrating into smaller magnetized structures.
We explain our results via the formation of magnetic polaronic clusters and their coalescing into larger domains.

DOL: 10.1103/PhysRevMaterials.2. 113404

I. INTRODUCTION

In systems with strong electron correlations, there are
transformations from a disordered to an ordered spin con-
figuration. The correlations impact not only their magnetic
but also electrical properties significantly. A case in point are
rare-earth hexaborides (RBg, R = Ca, Sr, Ba, La, Ce, Sm, Eu,
and Gd). These are correlated electron systems which display
diverse magnetic and electrical properties [1,2]. This class
of materials exhibits strong electron-electron correlations due
to narrow, incompletely filled d or f bands. The properties
of these materials are quite diverse, ranging from supercon-
ductivity found in YBg [3] to complex antiferromagnetic
phases with Kondo like features in CeBg [4.5] and low carrier
density ferromagnetism in semimetallic EuBs [6], as well
as an exotic Kondo-like topological insulating state reported

“satyajit@iitk.ac.in
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in SmBg [7-9]. Among these materials, in EuBg a complex
exchange interaction exists between the itinerant d electrons
and localized f-electron moments of Eu**, producing a
charge localized state with significant local magnetization,
viz., magnetic polarons. The formation and size of a magnetic
polaron is governed by a balance between kinetic energy of
the itinerant d electrons and exchange interaction between
the itinerant electrons and the localized f- electron moments
of Eu [10]. Traditionally the concept of magnetic polarons
was introduced to study metal-insulator transition in EuO
[11]. EuBg exhibits a transformation from a paramagnet at
higher temperatures to a ferromagnetic semimetal at lower
temperatures [6]. Electrical transport, specific heat, and opti-
cal measurements in EuBg have shown anomalies near 7,y ~
16K and T, ~ 12 K [12-17], whereas below 7. the system
is ferromagnetically ordered. At these temperatures, one finds
large magnetoresistance, enhanced electronic noise, nonlinear
electrical transport properties [18], development of peaks in
the Raman spectra [19], and a pronounced lattice distortion

©2018 American Physical Society
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The vortex depinning phenomenon in single crystals of 2H-NbS, superconductors is used as a prototype
for investigating properties of the nonequilibrium (NEQ) depinning phase transition. The 2H-NbS; is a unique
system as it exhibits two distinct depinning thresholds, viz., a lower critical current /! and a higher one l‘f'.
While /! is related to depinning of a conventional, static (pinned) vortex state, the state with I” is achieved
via a negative differential resistance (NDR) transition where the velocity abruptly drops. Using a generalized
finite-temperature scaling ansatz, we study the scaling of current (/)-voltage (V) curves measured across I! and
1"". Our analysis shows that for / > I/, the moving vortex state exhibits Arrhenius-like thermally activated flow
behavior. This feature persists up to a current value where an inflexion in the /V curves is encountered. While
past measurements have often reported similar inflexion, our analysis shows that the inflexion is a signature of
a NEQ phase transformation from a thermally activated moving vortex phase to a free flowing phase. Beyond
this inflection in IV, a large vortex velocity flow regime is encountered in the 2H-NbS; system, wherein the
Bardeen-Stephen flux flow limit is crossed. In this regime the NDR transition is encountered, leading to the high
1" state. The IV curves above I we show do not obey the generalized finite-temperature scaling ansatz (as obeyed
near I!). Instead, they scale according to the Fisher's scaling form [Fisher, Phys. Rev. B 31, 1396 (1985)] where

we show thermal fluctuations do not affect the vortex flow, unlike that found for depinning near /..

DOL: 10.1103/PhysRevB.97.134510

L INTRODUCTION

Equilibrium phase transitions are characterized by breaking
of a particular symmetry, for e.g., continuous translational or
rotational symmeltry, below a critical transition point, like the
critical transition temperature [1]. The transition is character-
ized by an order parameter developing as the control parameter
(for example, temperature) is reduced below the critical point
(critical transition temperature). Another characteristic of the
equilibrium critical phenomenon is scaling of quantities across
the critical point [2-4]. Systems driven away from equilibrium
exhibit rich features like development of self-organized states,
patterns, and unusual dynamics [5-7]. Unlike equilibrium
transitions a similar pedagogy isn't well established for study-
ing nonequilibrium (NEQ) phase transitions and therefore is
a topic of ongoing research [8,9]. A widely studied NEQ phe-
nomenon is depinning [10] which is seen in diverse systems,
like in driven charge density waves (CDWs) [11], Wigner
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crystals, magnetic domain-wall motion [12], two-dimensional
colloidal systems [13,14] vortices in superconductors [10,15-
17], ete. Driven two-dimensional (2D) systems exhibit a variety
of out-of-equilibrium phases. Under the influence of periodic
shearing forces 2D colloidal systems exhibit irreversible
dynamics where the system self-organizes into either fluctu-
ating (with collisions) or quiescent (collisions avoided) phase
[18-22]. Further, the driven 2D systems exhibit the plastic
depinning phenomenon with channels of mobile particles
distributed between regions with localized particles [ 13,14,23].

We use the vortex depinning phenomenon found in type-I1
superconductors to study NEQ phase transitions. The vortex
state in superconductors is driven from a static to a free flowing
phase with a current (/) sent across a superconductor due to a
Lorentz force (F = I x B) acting on the vortices. However,
in realistic superconductors only above a threshold critical
current / = I, where the magnitude of F equals the force with
which vortices are pinned, viz., beyond F = F,, vortices are
depinned. The moving vortices [each possessing magnetic flux
quanta (¢y) = 2.07 x 1077 G cm?] generate a voltage (V) drop
along the direction of current flow. For an application point of
view, it is important to pin these vortices strongly so that su-
perconductors carry current without generating any dissipation
due to vortex motion (viz., maintain a V = 0 state in the pres-
ence of a current). The vortex velocity () is proportional to V

©2018 American Physical Society
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We report the structural, electrical and magnetic properties of Cr substituted Mg, Cry NizgSny; (x =0
and 1) Heusler ribbons synthesised by melt spinning of the arc-melted bulk alloy. Composition analysis
employing EDAX reveals same Ni and Sn concentrations with difference in the Mn/Cr ratio in both the
ribbons, MngsCryNiygSnyy ribbons have pure cubic-austenite phase whereas MngCryNigSny, show a
mixture of the dominant cubic-austenite with traces of the orthorhombic-martensitic phase as confirmed
by X-ray analysis. Ribbons having higher Cr content show (i) pure cubic austenite structure (L2, type) at

f‘:“y'::'f:'“m room temperature (ii) canonical paramagnetic-ferromagnetic transition in the austenite phase and (iii)
Cr-doping metallic temperature dependence of resistivity. Small decrease in the Cr content produces dramatic
Structure property correlation changes in the structure-property profile. Hence ribbons having lower Cr content show (i) a mixture of
cubic and orthorhombic phases, (ii) paumagnetk rermmagneUC transition in the austenite phase above
the room P which is foll d by itic transition and (iii) metal-like
dependence of resistivity foll by lyplcal martensitic resistivity and re-entrant metallic
behav(our in the lowest temperature region, AC susceptibility measurements show absence of a spin
glass like behaviour in Mny,CryNiySny, while the lower Cr variant demonstrates nearly ideal spin glass
like characteristics. The high sensitivity of structure-property correlation is small compositional
variations is attributed to the twin effect of Cr substitution at Mn sites and the Mn/Ni ratio.
© 2018 Elsevier B.V. All rights reserved.
1. Introduction structure of the martensite is composition dependent and may

Heusler compounds have raised intense research curiosity in
recent years due to their rich fundamental physics and extraordi-
nary magnetic properties for potential applications in spintronics,
magnetocalorics, shape memory devices and many more [1-7].
These intermetallic compounds when crystallize in the cubic L2,
structure represented by the formula X,YZ (where X and Y repre-
sent transition metals, and Z is a main group element) are called
Full Heusler compounds (Ni.MnSn, CuMnSi etc.), while those with
the Cly, type crystallographic structure with general formula XYZ
(NiMnSn, TiNiSn etc.) are referred as Half Heusler compounds
|1-7]. Heusler comp ds exhibit simult. magnetic transi-
tions coupled with structural transitions from a high symmetry
cubic austenite to the lower symmetry martensite phase; the
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be orthorhombic or monoclinic [4,58]. Both antiferromagnetic
(AFM) and ferromagnetic (FM) correlations constitute the marten-
sitic phase that determine its magnetism, whereas the latter kind
of magnetic order pervades the austenite [589|. The strong
magneto-structural coupling in the Heusler compounds and their
sensitivity to the X/Y ratio gives rise to a plethora of diverse mag-
netic interactions in the martensite phase which in turn yield
exchange bias behaviour, magnetoresistance, magnetic entropy
change, etc. [5,9].

Among Heusler compounds, Ni-Mn-Z (Z = Sn, In, and Sb) is of
particular interest as the low temperature martensite has a lower
magnetization than the high temperature austenite giving rise to
an inverse magnetocaloric effect and various other exotic
phenomena [8-11]. Sutou et al. [8] extensively investigated the
NisoMnsg.,Z, (Z =1In, Sn, Sb) and found that in all these compounds
(i) paramagnetic (PM)-austenite to ferromagnetic (FM)-austenite
phase transition temperature (T¢) increases as one substitutes In,
Sn and Sb in this order, (ii) cubic- austenite (L2,) to orthorhombic
- martensite phase is observed at further lower temperatures,
(iii) the magneto-structural transitions are dependent on the



A new four-parameter extension of
Burr-XII distribution: its properties and
applications

Laba Handique & Subrata Chakraborty

Japanese Journal of Statistics and
Data Science

ISSN 2520-8756

Jpn J Stat Data Sci 0 nese Joumal Of

Statistics and

DOI 10.1007/542081-018-0016-4

Data Science

Japanese Federation of Statistical Science Associations

/l Springer

@ Springer



International Journal of Applied Mathematics and Statistics,

Int. J. Appl. Math. Stat.; Vol. 57; Issue No. 6; Year 2018,

ISSN 0973-1377 (Print), ISSN 0973-7545 (Online)

Copyright © 2018 by International Journal of Applied Mathematics and Statistics

THE ODD MOMENT EXPONENTIAL FAMILY OF
DISTRIBUTIONS: ITS PROPERTIES AND APPLICATIONS

Muhammad Ahsan ul Haq', Laba Handique’ and *Subrata Chakraborty*

'Quality Enhancement Cell,
National College of Arts, Lahore Pakistan.
ahsanshani3é@gmail.com

23Department of Statistics,
Dibrugarh University,Dibrugarh-786004, India
handiquelaba@gmail.com

*Corresponding author
subrata_stats@dibru.ac.in

ABSTRACT

A new family of continuous distributions called Odd Moment exponential-G family of dis-
tributions is proposed. The density and cumulative distribution function are expressed as
linear infinite mixtures of exponentiated-G family of the baseline distribution. Some mathe-
matical properties of this new family such as skewness and kurtosis, asymptotes, shapes,
moment generating function, distribution of order statistics and power moments are inves-
tigated. The model parameter estimation by employing the method of maximum likelihood
is discussed. To check the suitability, the proposed model is compared to its submodels
and also with useful lifetime models namely the gamma, exponentiated exponential, expo-
nentiated moment exponential and beta exponential distributions by conducting three data
fitting experiments with real-life data sets.

Keywords: ME distribution; Power moments; AIC; KS test.
2000 Mathematics Subject Classification: 62E15, 60E05.

1 Introduction

Statistical distributions are commonly used in describing and predicting real-world phenom-
ena. Numerous extended distributions have been extensively used over the last decades for
modelling of data. These days defining new family of distributions has become very pop-
ular. So, several classes are developed by adding one or more parameters to bring more
flexibility in data modelling. Some well-known generated families are; beta-G (Eugene, Lee
and Famoye, 2002), gamma-G (Zografos and Balakrishnan, 2009), kummer beta (Pescim,
Cordeiro, Demétrio, Ortega and Nadarajah, 2012), exponentiated generalized class (Cordeiro,
Ortega and da Cunha, 2013), Weibull-G (Bourguignon, Silva and Cordeiro, 2014), type |
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Abstract: In this article we propose further extension of the generalized Marshall-
Olkin-G (GMO -G ) family of distribution. The density and survival functions are
expressed as infinite mixture of the GMO -G distribution. Asymptotes, Rényi
entropy, order statistics, probability weighted moments, moment generating function,
quantile function, median, random sample generation and parameter estimation are
investigated. Selected distributions from the proposed family are compared with those
from four sub models of the family as well as with some other recently proposed
models by considering real life data fitting applications. In all cases the distributions
from the proposed family out on top.

Key words: Kw-G family, MO-G family, AIC, KS test, LR test.
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1 Introduction

Extension of existing well-known distributions to enhance flexibility in modelling variety of data
has attracted attention of researchers recently. Some of the notable new family of distributions
proposed of late includes among others the Kumaraswamy Marshall-Olkin-G family by Alizadeh et
al. (2015), beta generated Kumaraswamy-G family by Handique et al. (2017a), Marshall-Olkin
Kumaraswamy-G family by Handique et al. (2017b), Generalized Marshall-Olkin Kumaraswamy-G
family by Chakraborty and Handique (2017),Transmuted Topp-Leone-G family by Haitham et al.,
2017, beta generated Kumaraswamy Marshall-Olkin-G family by Handique and Chakraborty (2017a),
beta generalized Marshall-Olkin Kumaraswamy-G family by Handique and Chakraborty (2017b), a
new generalized family by Tahir et al. (2018) and exponentiated generalized Marshall-Olkin family
by Handique et al. (2018) among others.

In this paper we propose another family of continuous probability distributions by integrating the
GMO — G(8, ) family of Jayakumar and Mathew (2008) in the Kw — G(a, b) family of Cordeiro and
de Castro (2011) and refer to it as the Kumaraswamy Generalized Marshall-Olkin-G (KwGMO —
G(a,b, 0, a)) family. Various mathematical and statistical characteristics along with comparative real
data modelling illustration are presented. The probability density function (pdf) of KwGMO —



Madrassa and Girls’ Education: Reflections from a Muslim Village of
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Abstract

Education is believed to be the best means through which gender
discrimination can be eradicated from the society. Historically, Muslims in
India have had a lower participation in school education because of social-
structural reasons. In their limited choice, a key role is also played by the
Madrassa form of education which, in its various forms, includes both
secular as well as religious components. The present paper is an attempt to
understand the causes behind the differential preference of Muslim parents
regarding their children's education. It tries to deal with the issue of why
poor working class Muslim parents prefer Madrassa education for their girl
child over the secular one. It tries to explore Muslim girl's experiences with
education at household and school levels. At the household level, why do
they prefer Madrassa kind of education rather than secular? How do
different families make gendered choices in terms of educating their child?
It is observed that the selection of school depends not just on economy but
also on cultural ideas about the good conduct of young men and women. It
will also explore a particular madrassa and examine if similar cultural logic
functions in Madrassa Schools.

Introduction

Education is believed to be the best means through which gender
discrimination can be eradicated from the society. It is the first step towards
establishing equality in a stratified society like India. However, the inherent
structural inequalities of Indian society in terms of caste, class, race,
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1. Introduction

Morphometry Is define as the measurement and
mathematical analysis of the configuration of the carth’s
surface, shape and di of its | ms  [1].
Morphometric analysis is important in order to study the
nature and behavlour of the drainage basin of the natural
St Hyd and g phic  processes  are
rcspomihlc for the and development  of

formation
morp ic in a d ge basin. Basin is not
unly control by hydrologic but there is various aspects like
climate, geologic. structural control of the lithological and
vegetation etc. Various parameters of morphometric analysis
are used in order to study the characteristics of the river by
following the formula of some illustrious people [9]; [26]:
120]: [12]: [4]: |2]. The study of Quantitative parameters like
Linear, Relief and Areal aspects are study with the used of
software like Arc GIS 10.1 and try to find its relationship
with one anmhsr in nrdpr m study the nature of drainage
Sys . The rel the stream order and
number of streams a]nng with stream length just depend on
the hydrologic, geologic, slope and vegetation cover.
Nowadays GIS plays an important role in analysing the

e an the

i, the basin, their runoff characteristics,

1 £ ” 1

ion of g level ¢
and overall management of the basin.

soil properties

2. Objectives

The main objectives of this paper is-

1) To study the three aspects of morphometric parameters.

2) To analysis how these p s helps in ping a
natural system.

3. Geographical background of the study area

The Dibru River is a left bank tributary of Brahmaputra
River. The basin drain into the plain region of Assam
experience the great sub Himalayan terrain and bounded by
river Brahmaputra and Lohit in north, Noa Dihing River in
the ecastern and some tributaries of the Burhi Dihing River in
the south and western bordcxs of the basin. Geographically it

latitude and 1 itud is 27° 2530" N
27°46°30"N and 95"6°0" E - 95°58 30" E covering about
1779 sq km area of Ti kia, Dibugarh, DF ji district of

Assam and part of Arunachal Pradesh with ever-green and
:clnl dccjduuus forests and the climatic condition is high

morphometric parameters and also helps in n of
spatial information. The techniques of GIS not only help in
manipulation of spatial information but also help in

y and moderate temperature. The slope of the basin
varies from gently slope to base level slope (07-5%).
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Global Economic Integration of India’s Economy:
Trends, Channels and Facilitating Factors
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Abstract

It has been a quarter century since India had embarked on the phase of globalisation
through a series of macroeconomic reforms started in 1991.In this paper we have
analysed the extent and trends of India’s economic integration and discussed the
channels through which the process of economic integration has been spread
and the factors that have facilitated the integration process in the country. The
results show that the pace of economic integration in India has accelerated only
in the post-2001 period and international trade in goods and services has played
a significant role in the integration process. The paper also unveils that India still
continues to maintain significant restrictions in international trade and capital
flows, which limits its economic integration with the world.

Keywords: Economic Reforms, Trade, Capital Flows, Migration and Remittances,
Globalisation Index

Introduction

Globalisation, the process of integration of economies with the world, has become
a buzzword nowadays. The process of globalisation is so intense that now almost
all countries in the world have been in the phase of globalisation. Today, nations
are more integrated and more dependent on the global economy than ever before.
Although the process of globalisation started long ago, at least since the industrial
revolution, the momentum has unprecedentedly geared up during the last quarter
of the twentieth century (Nayyar, 2006), especially since the early 1990s as
almost all the developing countries have opened up their economies by that time
(McMillan & Rodrik, 2011).

India had embarked on the phase of globalisation through a series of
liberalisation policies as a part of its big-bang economic reforms started in 1991. It
has been 25 years since India had opened up its economy for the world economy.
How globalised is the Indian economy today? How does India compare with her
comparators in terms of globalisation? What are the channels of India’s integration
with the rest of the world? What are the factors that have facilitated India’s
economic integration? This paper aims to address these questions relating to
integration of Indian economy by analysing the trends of economic integration of
Indian economy, the channels through which the process of economic integration
has been disseminated, and the factors that have facilitated the integration process.
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reached at dilip.gu@gmail.com

2 Associate Professor, Department of Economics, Gauhati University, Guwahati, Assam, and can be
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Employment in Urban Informal Non-
Farm Enterprises in Assam
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The results of the National Sample Survey (NSS) 73rd quinquennial
round on unincorporated non-agricultural enterprises show that there
has been significant increase in employment in the informal non-farm
enterprises (INFEs) in the urban areas in Assam, while that in the rural
areas witnessed sharp decline during the first half of the 2010s. Based
on the NSS 67th round (NSSO, 2012) and 73rd round (NSSO, 2017)
enterprise survey data, this essay presents a brief account of the various
facets of employment in the urban INFEs in Assam during the period
2010-11 to 2015-16. Broadly, we analyse the size and trends of
employment, employment elasticity, and growth in labour productivity
in the urban INFEs across various sectors in Assam.

The informal enterprises, also known as unorganised enterprises,
comprise small, private proprietary or partnership enterprises that fall
outside the purview of the government regulations, i.e. they need not
to register with the government authorities. According to the National
Commission for Enterprises in the Unorganised Sector (NCEUS), the
informal enterprises are the “unincorporated private enterprises owned
by individuals or houscholds engaged in the sale and production of
goods and services operated on a proprietary or partnership basis and
with less than ten total workers” (NCEUS, 2009). In the NSS framework,
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Rural Unorganised Manufacturing Sector in
Assam in the Post-reforms Period

DILIP SAIKIA AND UDDIPANA GOGOI

The objective of the present paper is to analyse the performance of
the rural unorganised manufacturing sector in Assam in the post-
reforms period. Using the National Sample Survey Organisation's
(NSSO, 2008 report) ‘quinquennial’ rounds on unorganised
manufacturing sector for the years 1994-95, 2000-01, 2005-06 and
2010-11, we have analysed the growth performance and structural
changes in the rural unorganised manufacturing sector in Assam in
terms of number of enterprises, employment and output. The analysis
showed that in the post-reforms period there has been a deceleration
in the growth of output in Assam'’s rural unorganised manufacturing
sector, while the growth of enterprises and employment has been
gative. Consit tructural change has been occurring within
the rural unorganised manufacturing sector over the years; the share
of Own Account Manufacturing Enterprises (OAMEs)- the dominant
segment of the rural sector - has been falling, while that of the
bli has been il ing. The i ' seg
has been growing at a faster rate than the OAMEs. Employment
elasticity in the overall rural unorganised sector and the OAMEs is
negative, whereas that in the establishments' segment has been
relatively high. Labour productivity in the rural unorganised sector
has been lower than the urban counterpart, however, growth in
labour productivity is found to be higher in the rural unorganised
sector than urban unorganised sector.

Dilip Saikia, A Professor, Dep: of Ct
College, Tezpur, Assam, India

, Darrang

Uddipana Gogoi, Assistant Professor, Department of Commerce,
Darrang College, Tezpur, Assam, India

Introduction

The unorganised manufacturing sector is an important
constituent of the industrial sector in India in general and
in Assam in particular. The role of the unorganised sector
in an industrially underdeveloped state like Assam is
enormous. The strategic role of the sector is perhaps the
creation of a wide variety of gainful employment
opportunities, together with its contribution in terms of
production, income generation, exports and capital
accumulation (Subrahmanya, 2004). Since the
unorganised sector is highly labour intensive and also quite
diversified including a wide range of manufacturing
enterprises dispersed all over the rural and urban areas,
the sector can generate large employment opportunities
to the surplus agricultural labourers and landless labourers
in the rural areas and to the unemployed migrant workers
in urban areas. The sector also plays a vital role in
industrialisation in rural and backward areas through
creating new small-scale enterprises, since large-scale
industries can't grow in rural and backward areas where
basic infrastructure facilities are not available. Since the
enterprises consisting the unorganised sector are small-
scale enterprises and require comparatively lower capital
cost than large industries to start-up, they can grow
anywhere especially in rural and backward areas with
small amount of investments, and provide substantial
employment opportunities, and thereby holds the promise
to enhance the economic condition of the backward states
like Assam (Saikia, 2014).

The size of the unorganised manufacturing sector
in Assam is huge in terms of number of enterprises and
employment. The unorganised sector accounted for
about 99.5% of manufacturing units, over 80% of
manufacturing employment and about one-fourth of value
added of the manufacturing sector in the state during
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GROWTH OF URBAN NON-FARM INFORMAL
ENTERPRISES IN ASSAM

Dilip Saikia *

ABSTRACT

The aim of this paper is to examine the growth of urban non-farm informal enterprises (NFIEs) in
Assam during the first half of the 2010s. Based on the NSS 67th and 73rd quinquennial rounds of
enterprise survey data, the paper analyses the size, structure and growth of the urban NFIEs in terms of
number of enterprises, employment and output by various sectors such as manufacturing, trade and
services over the period 2010-11 to 2015-16. The paper also examines the growth in number of urban
NFIEs by operational characteristics of the enterprises such as nature of operation, type of ownership
and location. Finally, the employment elasticity and growth of labour productivity in the urban NFIEs
across the sectors have been analysed in order to examine the employment potentiality of the various
sectors within the urban NFIEs. The specificity of this study is that it may be the first scientific attempt
to analyse the entire urban NFIEs across various sectors in the state.

Keywords: Urban informal sector, non-farm enterprises, labour productivity, employment
elasticity, employment growth, output growth, Assam

Introduction

The informal sector constitutes an important part of the urban economy especially
in developing countries like India. The emergence of urban informal sector is an
inevitable phenomenon in the face of growing urban labour force resulting from
large-scale rural-urban migration and a rapid natural growth of population in
developing economies (Chaudhuri 2000; Gupta 1993). The rural migrants who could
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EMPLOYMENT DECELERATION IN THE UNORGANISED
RURAL NON-FARM ENTERPRISES IN ASSAM

Dilip Saikia*
Rupjyoti Borah
ABSTRACT
Unorganised non-farm enterprises play a significant role in employment and income generation in
the rural areas in many developing countries. This paper aims at examining recent employment trends
in the rural unorganised non-farm enterprises (UNFEs) in Assam. The NSS 67th and 73rd rounds of
enterprise survey data has been explored to estimate employment growth rate, employment elasticity,
and labour productivity in the rural UNFEs across the sectors - manufacturing, trading, and services -
in Assam for the period 2010-11 to 2015-16. The findings reveal that there has been an absolute decline
in employment in rural UNFEs in Assam during 2010-11 to 2015-16, and the services enterprises were
the major loser, though manufacturing and trading enterprises also suffered job loss. The growth rate
of real labour productivity has been very low and employment elasticity turned out to be highly
negative in all but services enterprises, suggesting the failure of the rural UNFEs, despite having
immense potential, to create employment opportunities in the state.

Keywords: Unorganised sector, rural non-farm sector, employment, employment elasticity
Introduction

The agricultural sector in India is still virtually, to a large extent, continued to play
a central role in the rural economy, but in recent years, because of stagnation of the
sector and its inability to generate productive employment, the rural non-farm
enterprise (NFE) has gained significant importance for rural development, especially
from the point of view of employment generation. The rural NFEs comprising a wide
range of activities including manufacturing, construction, trade, and a variety of
services activities can create large numbers of employment opportunities - both self-

*  Mr. Dilip Saikia is Assistant Professor in Economics, Darrang College, Tezpur, Assam-784001,
India. and Dr. Rupjyoti Borah is Assistant Professor in Economics, Majuli College, Majuli, Assam-
785106, India. mobile: 9706476571 e-mail: dilip.gu@gmail.com/ rupjyotiborah87@gmail.com
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Nursing Shortages in the Rural Public Health Sector of India

Dilip Saikiai

Abstract

The objective of this article is to examine the situation of the nursing workforce and the shortage of
nurses in the public health sector in rural India. Using secondary data from various publications of
government agencies of India, an assessment of the size, distribution, adequacy, and shortfall of the
nursing workforce in the rural public health sector in India is presented for the period of 2005-2017.
The paper also examines the impact of nursing shortages and discusses the causes of nursing shortages
in India, and shows that although the numbers of nurses in the rural public health sector have been
rising incrementally in both absolute terms and in relation to the population being served in the period
from 2005 to 2017, the sector is still suffering from acute nurse shortages. The densities of nurses as
well as the ratio of nurses to doctors is abysmally low compared to global norms, and these figures vary
considerably across states and union territories. This study has found significant adverse effects of these
nursing shortages on critical health outcomes such as the infant mortality rate (IMR) and the under-
five mortality rate (U-5MR). It is suggested that sufficient staffing of nurses in rural health centers
should be enacted to eradicate this nursing shortage and to enhance public health care services in rural
areas.

Keywords

Nurse staffing; nurse workforce; nurse shortages; skill mix; staffing levels

Introduction

Nurses represent an important segment of health care providers and constitute almost half of
the total health workforce in most countries (Buchan & Calman, 2004; Malik, 2008). They
generally practice in a wide range of health care settings and can be considered “front-line”
staff in most situations as they are the initial point of patient contact in any health system
(Buchan & Calman, 2004; Naylor & Kurtzman, 2010). Spending more time caring for the
patient than any other health care provider, they play a crucial role in the safety and recovery
of the patient (Garretson, 2004). Thus, a sufficient supply of nurses is deemed to be crucial in
order to maintain a satisfactory standard of health care.

The significance of sufficient nursing staff and the adverse effects of nursing shortages are
well documented in the literature (Buchan & Calman, 2004; Blegen, Goode, & Reed, 1998;
Aiken, Clarke, Sloane, Sochalski, & Silber, 2002; Needleman, Buerhaus, Mattke, Stewart, &
Zelevinsky, 2002; Subirana, Long, Greenhalgh, & Firth, 2014). Nursing shortages impact
various factors, such as health care delivery processes, the capacity of health facilities, the
quantity and quality of health care services, the nurses themselves (as the role becomes more
stressful and taxing during such shortages), and, ultimately, the health outcomes of the
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COMMENTARY

India’s struggle with manpower shortages in the primary healthcare

sector

Dilip Saikia

India, after failing to achieve most of the
health-related targets of the Millennium
Development Goals (MDGs) by 2015,
has made a commitment to achieve
another set of health-related targets (a to-
tal of nine targets under Goal 3) includ-
ing ‘universal health coverage’ (UHC)
laid down by the sustainable develop-
ment goals (SDGs) to be achieved by
2030. The achievement of the UHC and
other health-related SDG targets is con-
tingent on the availability and quality of
public health services at primary, sec-
ondary and tertiary care levels. However,
all is not well with the public health sec-
tor in India, especially at the primary
care level. Despite the huge investments
made in the National Rural Health Mis-
sion (NRHM) over the period 2005-2015
to strengthen the primary healthcare in
rural areas of the country, there is still a
shortfall in the required number of sub-
centres, primary health centres (PHCs)
and community health centres (CHCs) as
well as health manpower, especially spe-
cialist doctors. The health manpower —
‘the stock of all individuals engaged in
the promotion, protection or improve-
ment of population health’ —is the
backbone of the health system and with-
out them the health system can never
function. Acknowledging the role of
health manpower for enabling UHC, the
High Level Expert Group on UHC for
India emphasizes that ‘India’s mandate
for UHC depends, to a great extent, on
adequate and effective Human Resources
for Health (HRH) providing care at pri-
mary, secondary and tertiary levels in
both the public and private sectors™.
India’s health manpower crisis was re-
ported way back in 2004 by the Joint
Learning Initiative (JLI)* - a network of
global health leaders. The JLI’s report on
human resources for health highlights
that India had about 11.3 health man-
power (doctors, nurses and midwives)
per 10,000 people in 1998, and thus, was
among the low-health manpower density
countries. Similarly, the World Health
Report 2006 (ref. 4) estimated the densi-
ty of health manpower (doctors, nurses
and midwives) in India at 18.7 per
10,000 people in 2004 and placed India

among the 57 countries having a critical
shortage of health manpower.

The estimates of health manpower
density, however, vary based on the
sources of data. While the above esti-
mates are based on the official data from
the professional councils of doctors and
nurses, estimates based on the Population
Census and National Sample Survey
(NSS) data show even a lower health
manpower density in India. Based on
Census 2001 data, a recent study’ esti-
mates that India had approximately 20.12
total health manpower and 12.28 doctors,
nurses and midwives per 10,000 people
respectively in 2001. Another study®
based on the NSS 61st round (July 2004
June 2005) on ‘employment and unem-
ployment’ estimates the densities of all
health manpower and doctors, nurses and
midwives at 20 and 11.9 respectively,
per 10,000 people. Estimates based on
NSS 68th round (July 2011-June 2012)
data show that the situation is unchanged
even in 2011-12; the densities of all
health manpower and doctors, nurses and
midwives were about 20.9 and 13.4 per
10,000 people respectively”. Further,
after adjusting for educational qualifica-
tion, the densities fall to 9.1 and 6.4 per
10,000 people respectively’. Thus, in
comparison to the international health
manpower norms, the total number of
doctors, nurses and midwives in India is
approximately half of the WHO’s
benchmark of 25.4 per 10,000 people and
after adjusting for educational qualifica-
tion, the numbers fall to just a quarter of
the WHO benchmark.

The situation is even critical in the ru-
ral areas as the distribution of health
manpower is overwhelmingly skewed in
favour of the urban areas. Only about
40.8% of all health workers are in the ru-
ral areas, where about 70% of the popu-
lation resides. The percentage of health
manpower residing in the rural areas by
cadres are: 39.6% for doctors, 43% for
AYUSH doctors, 39.6% for nurses and
midwives, 20.4% for dentists, and 45%
for pharmacists’. As a result, the density
of health manpower in rural areas is just
a quarter of that in urban areas*®. Even
those who serve in rural areas are mostly
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(over 70%) engaged in the private sec-
tor’, leaving the healthcare services inac-
cessible to a large section of the rural
people, since about one-fourth of the ru-
ral population are poor, for whom the
private medical facility is economically
beyond reach.

Although the NRHM mission (now
National Health Mission) has made subs-
tantive efforts to augment the health
manpower in rural public health sector,
the sector continues to suffer from per-
sistent shortage of qualified health man-
power. As per data available from the
Ministry of Health and Family Welfare,
Government of India (Rural Health Sta-
tistics 2016—I7)“ there were, as on 31
March 2017, about 156,231 sub-centres
(a shortfall of 34,946 from the required
numbers), 25,650 PHCs (a shortfall of
6409 PHCs) and 5624 CHCs (a shortfall
of 2168 CHCs) in rural India.

The total number of health manpower,
as on 31 March 2017 at various health
facilities by cadres were: 14,350 medical
officers, 4156 specialist doctors, and
2129 radiographers at CHCs; 27,124
doctors, 22,351 auxiliary nurse midwives
(ANMs), 14,267 lady health visitors
(LHVs), and 12,288 male health assis-
tants at PHCs; 70,738 nurses, 25,193
pharmacists, and 18,952 laboratory tech-
nicians at the combined PHC and CHC
levels; and 198,356 ANMs and 56,263
male health workers at sub-centres. This
adds up to a total of 466,167 healthcare
personnel in the public health sector in
rural India, which translates into a densi-
ty of 5.3 healthcare personnel per 10,000
people or one healthcare personnel for
every 1890 people in 2017 compared
with the density of 4 per 10,000 people
or one healthcare personnel for every
2473 people in 2005. The combined den-
sity of doctors, nurses and midwives im-
proved from 3.6 to 4.8 per 10,000 people
over 2005 to 2017, but it still remains
less than one-fifth of the WHO’s bench-
mark of 25.4 per 10,000 people. Going
by this benchmark, there was a deficit of
20.6 doctors, nurses and midwives per
10,000 people in rural India, leaving
around 80% of rural population without
access to public healthcare services.
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ABSTRACT

1t has been known for decades that cancer cells exhibit enhanced rates of Glucose uptake and glycolysis, Rapidly growing Tumor cells display
remarkably different metabolic autonomy from the tissues which they are derived Tumor cells alter their metabolism to support growth and
proliferation In this study, we have re-examined the metabolism in tumor cells and have made an attempt to bring together the major
contributions made to this topic till date This review in particular highlights the altered metabolism in the high energy demanding tumour
cells, genetic changes that alter tumour cell metabolism and the role of metabolic microenvironments that may promote maligna nt progression.
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INTRODUCTION

Over the past few decades, increased researches related to
the metabolic adaptations of the cancer cells has resulted
in the augmentation of evidences that suggest an
association of the several pathways of human metabolism
with the cancer cells"*, Tumour cells are less specialised
than the normal cells* which help them ignore signals to
sustain an uncontrolled division® and defy apoptosi

carbohydrates to yield ATP in a normal cell is associated
with pathways such as Glycolysis or Embden-Meyerhoff
Pathway, Oxidation of pyruvate, the Citric acid cycle or the
Kerb's Cycle, Pentose Phosphate Pathway, Glycogenolysis,
Glycogenesis and Gluconeogenesis.

The application of computer-aided tomography (CAT) in
combination with positronemission tomography (PET)

mediated particularly by oxidative damage®. For a cell to
divide rapidly, it must be nutrient hungry of the major
metabolically d ding macromolecules viz.
carbohydrates, proteins, lipids and nucleic acids. However,
these  essential  nutrients  are only present in
concentrations that are spatially and temporarily
heterogenous’. Therefore, it is required that the cancer
cells adapt to this stressful microenvironment of the
growing tumour. It is this anabolic drive that redesigns the
tumour cell's metabolic pathway for its better survival and
growth,

Carbohydrate come from nearly all food sources in our diet
and is eventually broken down into glucose by enzymes in
the small intestine; which are later absorbed into the blood
stream through the intestinal walls by the villi, ¢
being the body's main energy source, most of the
are derived from the carbohydrates. The catab

ISSN: 2250-1177

30f3

imaging technique using the glucose analogue tracer
fluorodeoxyglucose (FAG) has demonstrated that most
cancer cells  show significantly increased glucose
uptake®* This is because anabolic pathways branching off
from glycolysis produces some biosynthetic intermediates
such as amino acids, lipids and nucleotide precursors’®, In
a cancer cell, the demand for these products is relatively
high owing to its nature of rapid growth, When glycolytic
flux through these pathways increases, glucose uptake
must also increase alongside to maintain normal ATP
levels, As per reports, by the time a normal cell would take
to produce 36 ATP from per glucose, the normoxic cancer
cell would utilize 11 molecules of glucose to produce 56
ATP from it, whereas the anoxic cancer cell would generate
26 ATP from 13 glucose molecules',

ew aims to describe the role of altered glucose
Ic pathway in the high energy demanding tumour
described by the Warburg effect with a particular
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ARTICLE INFO ABSTRACT

Keywords: Niy;Mn,Cr,Sn, , ribbons were prepared It-sp of the as synthesised bulk alloy. The room tempera-

Functional alloys ture structure of the ribbon is dominantly cubic 12, with small ad of the horhomb phase,
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Martensitic transformation

martensitic phase (MP) around ~360K in lhe high lemperunme austenite phase (AP), while the AP-MP tran-
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i whose mags is :lmosl lhrlce that of the austenite phase occurs in
memnnmsitkphase At further lower temp the fi ition is ded by a re-entrant
spin glass (RSG). The analysis of the frequency disp of the spin freezing temp within the Vogel-

Fulcher law yields a high value of activation energy (E, =50.8meV) and smaller time constant
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ternative analysis in terms of the d
appears to be better option for analysing the spin glass states
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1. Introduction With the lowering of temperature many of these full Heusler alloys such
aleM.nbmedsyslemsundexxonﬁmordersmnumlphnsem

Heusler alloys [1] have di T h i due to ion from the higher symmetry cubic austenite phase (AP) to a
their tuneable multifunctional properties for applications in magneto- lower symmetry structurally modulated martensite phase (MP). The
calorics, th lectrics, spi ics, etc. These materials exhibit host reori ion of the itic phase can be induced by external agents
of technologically useful physical properties as a function of thermo- like P stress or ic field [9]. The austenite phase ex-

magnetic coordinates, temperature (T) and magnetic field (H) [2-6].
When these intermetallic compounds adopt the formula T,T'T (Tand T
represent transition metals, and I' belongs to a main group element) and
crystallizes in L2, type cubic structure, are called Full Heusler alloys
(e.g., Ni;MnSn, Cu,MnSi etc.), while those with the Cl, type crystal-
lographic structure having general formula TTT (NiMnSn, TiNiSn, etc.)
are referred as Half Heusler alloys [2-6]. Both of these Heusler alloy
families exhibit cubic structures with four interpenetrating FCC sub-
lattices. In the Full Heusler alloys the T atoms occupy the Wyckoff
positions 4a (0 0 0) and 4b (% '% %2), while the T’ and I’ atoms occupy
4c (Y % %) and 4d (% ¥% %) positions, respectively while in the half
Heusler type systems one T-atom sublattice remains unoccupied [7,8].
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hibits paramagnetic (PM) state at higher P and fer 73
netic (FM) correlations appear on lowering temperature and under
special cases like the Mn rich alloys the FM and antiferromagnetic
(AFM) coexist [10,11). Compositional variation or doping with a fourth
element hnve becn observed to bring about a change in the austenite-
t P (Tawm) as it is very sensitive to the
valence electron concentration per atom (e/a) [10-12]. A rich variety
of technologically important properties like large magnetocaloric ef-
fects, magnetoresistance, shape memory effect, exchange bias are ob-
served in the vicinity of the martensiti ition (MT) P
[5-7] and so efforts are being made to bring the martensitic transition
in the proximity of the Curie temperature and especially in the room
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Abstract

Highly oriented Cr-substituted NissMn34Sny, Heusler thin films having thickness ~ 400 nm were deposited by Ultrahigh vacuum
de magnetron sputtering on MgO (100) substrates. At room temperature, the films exhibit a mixture of dominant L2, cubic
austenite phase, as revealed by the intense (002) and (004) peaks, along with small fraction of the orthorhombic-martensitic
phase. Surface morphology of the thin films showed distribution of Cr-rich and Cr-deficit regions together with patterned and
aligned magnetic domains, thus bringing out the inherent room temperature ferromagnetism of the film. At temperatures above
the Curie temperature, 7¢- ~ 321 K, the magnetic behaviour of the films is seen to follow the Curie law rather than the Curie—
Weiss law. Ferromagnetic to antiferromagnetic transition appears at Ty, ~247 K. which gives rise to exchange bias at low
temperatures due to the coexistence of the two magnetic orders. This phase coexistence also leads to the formation of a spin
glass state deep into the martensitic region. The film exhibits metal-like nature at high temperature and semiconductor-like
behaviour with the lowering of temperature. A reentrant metallic state is observed at 7< 38 K during cooling that persists up to <
62 K in warming cycle. The hysteresis in the p- 7 curve spread over a very wide temperature range confirms the magnetic phase
coexistence in the martensitic state in the present thin films. The magnetoresistance (MR) first increases (2.4% at 300 K and H=
50 kOe) with temperature and maximizes to around ~ 3.25% at T'= 150 K and then starts decreasing, Its value in the glassy state is
very small. This shows that a magnetic liquid like state is more conducive to larger MR.

Keywords Sputtering - Heusler alloys - Thin films - Austenite-martensite transformation

1 Introduction Sutou et al, [8] first reported MT, this family of compounds

has been centre of extensive investigations as their functional

In recent times, off-stoichiometric Ni-Mn-Sn Heusler com-
pounds exhibiting martensitic transformation (MT) have drawn
immense research interest due to their intrinsic multifunctional
properties like magnetoresistance (MR), magnetic shape mem-
ory effect (MSME), magnetocaloric effect (MCE), exchange
bias (EB), and spin glass (SG) behaviour [1-7]. Ever since

&4 Nidhi Singh
singhnidhi @nplindia.ong

E4 H. K. Singh
hks65 . npl@nic.in

' Academy of Scientific and Innovative Research (AcSIR),
Ghaziabad 228001, India

CSIR-National Physical Lab
Delhi 110012, India

* Department of Physics, University of Rajasthan, Jaipur 302004, India

[

y, Dr. K. S. Krishnan Raod, New

Published online: 15 April 2019

properties offer great potential for applications in diverse areas
like spintronics, magnetic refrigeration technology, and mag-
netic actuation [5-7, 9, 10]. These compounds exhibit austenite
phase (AP) with cubic L2, structure at high temperature which
transforms to a modulated orthogonal or tetragonal martensite
phase (MP) with the lowering of temperature. The austenite
phase may be a pure paramagnetic (PM) phase or it can show
a mixed paramagnetic-ferromagnetic (PM-FM) phase around
the Curie temperature 7. In contrast, the modulated martensite
phase in general has coexistence of ferromagnetism and anti-
ferromagnetism (AFM) and hence the formation of a spin glass
state with the glass transition depending on the chemical com-
position [1-7, 11, 12].

In Ni-Mn-Sn full Heusler systems, the excess Mn atoms
occupy the Ni or Sn sites and the hybridization between the Ni
atoms and the Mn atoms on the Sn sites is an important driving
force for the occurrence of MT [13, 14]. A first-order
magnetocoupled structural phase transition in these compounds
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Abstract

Thin films of Co,_,Tb, (x=0.10, 0.12, and 0.15) alloy have been prepared by a co-sputtering process using dc magnetron
sputtering. The measurement of temperature variation of magnetization indicates that these films exhibit ferrimagnetism with
Curie temperature (7-) much above the room temperature. The M-T curves under zero-field-cooled and field-cooled conditions
indicate that CoggsThg 15 film exhibits non-collinear sperimagnetic ordering due to competition between exchange interaction
and perpendicular magnetic anisotropy. An increase of coercivity, squareness, and change of magnetic isotropy to magnetic
anisotropy behavior with the increase of Th composition was observed. Particularly, Coy sThy < is found to exhibit perpendic-
ular magnetic anisotropy. The relative reversal in these films follows the Kondorsky model. The post-anncaling of the films helps

to improve the squareness of the hysteresis curve, but it reduces the coercivity.

Keywords Co-Tb thin film - Magnetic anisotropy - Sperimagnetism - Anncaling cffect

1 Introduction

The amorphous films of rare earth-transition metal (RE-TM)
alloys have been extensively studied due to their various po-
tential applications in micro-actuators, micro-sensors, and
magnetic recording media [1]. In such amorphous materials,
a wide variety of magnetic order, such as ferrimagnetism ex-
ists even in the presence of various kinds of disorder [2, 3]. In
addition to this collinear magnetic order. non-collincar mag-
netic structures such as speromagnetism, asperomagnetism,
and sperimagnetism are known to occur due to competition
between random local anisotropy and exchange interaction
[2-4]. Particularly, sperimagnetic structure, which is usually
observed in ferrimagnetic amorphous materials, comprises
two (or more) magnetic species with the moments of at least
one species frozen in random orientations below ordering
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temperature [2, 4. Among various amorphous RE-TM alloys,
the Co-Th alloy is one of the potential candidates for applica-
tion in magnetic recording media and spin transfer torque [5].
Usually, the amorphous Co-Tb alloys are ferrimagnetic/
sperimagnetic [6, 7] and the ferrimagnetism arises due to the
antiferromagnetic exchange-coupling of the magnetic mo-
ment of Tb sublattice with that of ferromagnetically aligned
Co sublattice [6]. One of the very important and rather sur-
prising property of amorphous Co-Tb thin films is the pres-
ence of strong perpendicular magnetic anisotropy (PMA),
which is often attributed to variation of the intrinsic micro-
structure linked to the growth condition [8)]. Usually, the
strength of PMA in Co-Tb alloys have a strong dependence
on composition [9], film thickness [10], sputtering condition
[9], underlayer/adjacent layer [11], post-annealing [9, 12], and
measurement temperature as well [8-12]. The aim of the pres-
ent work is to study the magnetic propertics of as-prepared
films of Co-Tb amorphous alloys with different composition
and to study the effect of post-annealing upon magnetic
properties.

2 Experimental Details

Coy . Th, (x=0.10, 0.12, and 0.15) alloys were grown by a
co-sputtering process using DC magnetron sputtering. Pure
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Abstract

We study a new family of distributions defined by the minimum of the Poisson random number of independent and
identically distributed random variables having the Topp Leone-G distribution. Some mathematical properties of the new
family are derived. Maximum likelihood estimation of the model parameters is investigated. Two special models of the new
family are discussed. We perform three applications to real data sets to show the potentiality of the proposed family. In order
to test the validity of the new family, a modified Chi-squared goodness-of-fit test based on Nikulin-Rao-Robson statistics is
proposed theoretically.

Keywords: Topp Leone-G family, order statistics, maximum likelihood estimation, quantile function, generating function,
moments.
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1. Introduction

In the statistical literature, several G classes of distributions have been constructed using zero trun-
cated Poisson (ZTP) distribution such as the complementary generalized transmuted Poisson G family by
Alizadeh et al. [1], the exponentiated generalized G Poisson family of distributions by Aryal and Yousof
[3], the odd log-logistic Poisson G family of distributions by Alizadeh et al. [2], among others. On this
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Abstract

In this work, a new three parameter extreme value model is
defined and studied. Various structural properties of the pro-
posed model are investigated. The new densily is expressed as
a linear mixzture of the Fréchet density. Method of the maxi-
mum likelihood is implemented to estimate the model param-
eters. Simulations are conducted for different sample sizes to
examine the performance of the maximum likelihood estima-
tors for the model parameters. The new model is applied to
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ABSTRACT

This paper presents a new generalization of the extended Gompertz
distribution. We defined the so-called exponentiated generalized extended
Gompertz distribution, which has at least three important advantages: (i)
Includes the exponential, Gompertz, extended exponential and extended
Gompertz distributions as special cases; (ii) adds two parameters to the base
distribution, but does not use any complicated functions to that end; and (iii) its
hazard function includes inverted bathtub and bathtub shapes, which are
particularly important because of its broad applicability in real-life situations.
The work derives several mathematical properties for the new model and
discusses a maximum likelihood estimation method. For the main formulas
related to our model, we present numerical studies that demonstrate the
practicality of computational implementation using statistical software. We also
present a Monte Carlo simulation study to evaluate the performance of the
maximum likelihood estimators for the EGEG model. Three real- world data sets

were used for applications in order to illustrate the usefulness of our proposal.

Keywords: Applied results, exponentiated generalized class, Gompertz
distribution, probability models with applications, real data sets.



Bordolol et al Journal of Drug Delivery & Therapeutics. 2019 9(3-5):939-94¢
" Available online on 15.06.2019 at hitp //iddtonhine infa
- : |
Journal of Drug Delivery and Therapeutics ,
&) Open Access to Pharmacentical and Medical Research
11 ©2011-18, publisher and licensee [DDT, This is an Open Access article which permits unrestricted
non-commercial use, provided the original work is properly cited
Opena Access Review Article

Cancer Cell Metabolism: A Review

Rajashree Bordoloi'*, Shuvam Bhuyan? and Abhijit Das®

'Assistant Prolessor, Department of Botany, Darrang College, Tezpur, Assam

¥ Department of Botany, Darrang College, Tezpur, Assam,

"Associate Prolessor, Department of Zoology, Darrang College, Tezpur, Assam

ABSTRACT

1t has been known for decades that cancer cells exhibit enhanced rates of Glucose uptake and glycolysis, Rapidly growing Tumor cells display
remarkably different metabolic autonomy from the tissues which they are derived Tumor cells alter their metabolism to support growth and
proliferation In this study, we have re-examined the metabolism in tumor cells and have made an attempt to bring together the major
contributions made to this topic till date This review in particular highlights the altered metabolism in the high energy demanding tumour
cells, genetic changes that alter tumour cell metabolism and the role of metabolic microenvironments that may promote maligna nt progression.
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INTRODUCTION

Over the past few decades, increased researches related to
the metabolic adaptations of the cancer cells has resulted
in the augmentation of evidences that suggest an
association of the several pathways of human metabolism
with the cancer cells"*, Tumour cells are less specialised
than the normal cells* which help them ignore signals to
sustain an uncontrolled division® and defy apoptosi

carbohydrates to yield ATP in a normal cell is associated
with pathways such as Glycolysis or Embden-Meyerhoff
Pathway, Oxidation of pyruvate, the Citric acid cycle or the
Kerb's Cycle, Pentose Phosphate Pathway, Glycogenolysis,
Glycogenesis and Gluconeogenesis.

The application of computer-aided tomography (CAT) in
combination with positronemission tomography (PET)

mediated particularly by oxidative damage®. For a cell to
divide rapidly, it must be nutrient hungry of the major
metabolically d ding macromolecules viz.
carbohydrates, proteins, lipids and nucleic acids. However,
these  essential  nutrients  are only present in
concentrations that are spatially and temporarily
heterogenous’. Therefore, it is required that the cancer
cells adapt to this stressful microenvironment of the
growing tumour. It is this anabolic drive that redesigns the
tumour cell's metabolic pathway for its better survival and
growth,

Carbohydrate come from nearly all food sources in our diet
and is eventually broken down into glucose by enzymes in
the small intestine; which are later absorbed into the blood
stream through the intestinal walls by the villi, ¢
being the body's main energy source, most of the
are derived from the carbohydrates. The catab

ISSN: 2250-1177

30f3

imaging technique using the glucose analogue tracer
fluorodeoxyglucose (FAG) has demonstrated that most
cancer cells  show significantly increased glucose
uptake®* This is because anabolic pathways branching off
from glycolysis produces some biosynthetic intermediates
such as amino acids, lipids and nucleotide precursors’®, In
a cancer cell, the demand for these products is relatively
high owing to its nature of rapid growth, When glycolytic
flux through these pathways increases, glucose uptake
must also increase alongside to maintain normal ATP
levels, As per reports, by the time a normal cell would take
to produce 36 ATP from per glucose, the normoxic cancer
cell would utilize 11 molecules of glucose to produce 56
ATP from it, whereas the anoxic cancer cell would generate
26 ATP from 13 glucose molecules',

ew aims to describe the role of altered glucose
Ic pathway in the high energy demanding tumour
described by the Warburg effect with a particular
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THE SOCIO-CULTURAL AND POLITICAL
SITUATION IN THE EASTERNMOST PART OF
THE GUPTA REALM: EMERGENT SAMATATA

Devdutta Kakati
JNU

The arca known as Bengal has a rich historiography of being studied
as a region.! The most compelling reasons for identifying Bengal as a
valid regional unit for historical studies are its location in the Ganga delta
— the largest delta in the world — and its being the only one and unique
a-samudrahimacala (stretching from the Himalayas to the sea) region
in the entire Indian subcontinent. The Bay of Bengal provides the only
outlet to the sea for the land-locked Ganga plains. In terms of distinct
geological, political and cultural formations; Bengal has been divided into
five principal sub-regions- Pundravardhana (the northern part of Bengal),
Ragdha (the west of Bhagirathi), Vanga (embracing Dhaka), Samatata
(Comilla) and Harikela (Chittagongy with Samatata and Harikela lying in
the trans-Meghna zone within the active delta in the eastern/south-eastern
sector of the Ganga delta.

As for Samatata, this sub-region lies on the trans-Meghna tract of
the Comilla-Noakhali plains with the Tripura hills bordering the east, the
Bay of Bengal flanking its southern territory and the Meghna bordering it
in the north and the west (joined by the Padma in the west). The following
pages attempt to trace the emergence of Samatata during the 5th and 6th
centuries, CE the formative period which gave a distinct sub-regional
identity to Samatata. On a sub-continental level, this period from around
400-700 CE has been designated by Romila Thapar as ‘threshold times’
which marked the emergence of new political and social formations: from
granting revenue-free landed property to religious donees (individual or
institutional) to the emergence of the underlords Gdmantas). We shall see
that Samatata too witnessed some of these features!

Samatata appeared in the 4th century CE in the Allahabad pillar
inscription of Samudragupta as a frontier (pratyanta) state, obviously from
the pointof the Gupta realm, with its stronghold in the Ganga plains. The rulers
of this area are referred to as simply nypatis of a particular region without
even having their names mentioned. This points to the fact that these rulers
were perhaps merely chiefs who were tributaries of the Gupta sovereign,
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“There is no chance for the welfare of the world unless the condition of women is improved”, Thoughts on
Women — Swami Vivekananda

Abstract: The concept and philosophical basis of “Women Empowerment™ in social policy is of recent onigin.
but the meaning. theme and the struggle are not new for the society. Women empowerment was first brought to
limelight at the Intemational Women’s Conference in 1985 in Nairobi to focus on the redistribution of power and
control of resources in favour of women through positive intervention. The Programme of Action 1992 gave
comprehensive parameters like enhancement of self-esteem and self-confidence. health. education, economic
independences etc. for empowering women. According to the Census of India 2011. women constitute nearly 50
percent of population. perform two-thirds of the work and produce 50 percent of food commeodities of our
country. But they earn one-thirds of remuneration and own only 10 percent of property or wealth of the country
and are still dominated by male in the society. It is general believed that one can tell the condition of a nation by
locking at the status of its women Economic dependence upon males is the one of the main reason for the
exploitation of the females. Women empowerment and women entrepreneurship are closely associated with each
other. Women entrepreneurship comes to be the best altemative for women empowerment due to lack of
guaranteed employment. All women have some unrecognized skills which can be easily transformed in to
eaming sources. Economic empowerment increases women’s access to economic resources and opportunities
including jobs. financial services, property and other productive assets, skills development. decision making and
market information. Most of the women are associated with home based enterprises due to the ability of a home
based enterprise is to attract young women/mothers to work with the family and create a new concept of
entrepreneurs, ‘momprenewrs’. The enterprise enables them to keep up their professional. intellectual or artistic
interest and earn income for the family without compromising the needs of the family. A home based enterprise
is a modem form of cottage and village industry with new defimition Only difference of cottage industries and
home-based enterprises is that the location of cottage industries is restricted in villages whereas the home-based
enterprises are also located in urban and semi-urban areas. In this regard. a study was conducted in Sonitpur

IJRAR19K3907 | International Journal of Research and Analytical Reviews (IJRAR)yoww iirar.org | 350
e ——————————




Journal of Rural Development, Vol. 38 No. (4) pp.675-704
NIRDPR, Hyderabad.

RURAL UNORGANISED
MANUFACTURING INDUSTRIES IN
ASSAM: SOME ASPECTS OF GROWTH,

STRUCTURAL CHANGE
AND PRODUCTIVITY D
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ABSTRACT

The present paper aims to analyse the performance of the rural unorganised
manufacturing industries in Assam in the post-reform period. The analysis has
brought out that the rural unorganised manufacturing industries in Assam have
been undergoing considerable structural changes over time; the most domineering
household-based enterprise segment, i.e., OAMEs, has been losing its share, in favour of
the establishments. At the industry level, however, the preponderance of the agro-based
group of industries such as food and beverages, textiles, and wood products remained
untouched. Over time, the rural unorganised manufacturing industries have been
deteriorating; output growth has been decelerating, while growth in the number of
enterprises and employment has been negative during 1994-95/2010-11. The setback
in the rural OAMEs has the onus of this deceleration; otherwise, the rural establishments
witnessed a decent growth. Across industry groups, most of the industries have achieved
adecent output growth at varying rates, whereas majority of the industries witnessed a
considerable decline in the number of enterprises and employment. The consequences
of such a pattern of job-loss growth are quite high growth in labour productivity and
negative employment elasticity across industry groups. The paper emphasises the need
for provisioning of training facilities leading to skill development, access to credit and
market facilities, undisrupted power supply, technology support, agricultural growth,
and strong linkages between unorganised and organised enterprises, among others, for
the growth of rural unorganised manufacturing in the State.

Keywords: Unorganised Manufacturing, Growth, Employment Elasticity, Structural
Change.
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Traditional Foods of Assam and its
Commercialization
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prepare

Noreh-East of Indie, Assam, is full of variety of castes and creeds.
tnd every custe has their own traditional food and @ special
i way of p tion. But, the of Assam use
A specific ingredients to prepare their traditional
dishes. of which *Pork’, Pastes prepared from mustard-oil sceds,

pop of such u d in five different
villages end sub-urban areas of Dibrugark District. The foct and
date on ion and i the local ional

info a global village. Improvement of transportation system,
popularization of internet service, has much contribution to
the world Globalization. This imp has facilitated
the traders 1o trade round the Globe, and the people all
around also have got introduced to the different culture and
traditions and their typical traditional food. People have
started to adopt various scientific process in preparing
various traditional foods like various cakes from rice
powder, local dry fishes, pickle of various scasonal fruits,
bamboo shoot Pickle, Pickles prepared from pork and duck
meat, various dishes prepared from mustard-oil seeds and
mymchmﬂw&schulwmm
been markcted is the study matter of this research (paper)-
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subject-matter of this study with reference to social aspects.

1. METHODOLOGY
This paper is basically prepared on analytical method based
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smdy and data collection: Unstructured Interview. 7, Personal
Intervi Group iew, Ob i method,
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process. The financial aspect covered provides support;
scientific process of preparation of the traditionsl food is also
included in this course of study
s 1 foods, C:
Assam.
L INTRODUCTION
Assam and the people of Assam are rich in traditional food-

The variety in traditional food among the locals exists since
oklhys,ﬁs:lnd'ﬁunlfoods-emﬂmnd.pw-d
preserved in different scientific ways. The tasty ditional
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ial outlets. The sidy data’s are purely based on the
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food value, sale of such local production-
i i system, evalustion of costing.
popularizations of such local products. The dau’s and
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Abstract

[‘i’("""“: TIus paper nu)\s w prv:\?ul a picture ol the evolution, present condition and the prospect of Comparative
crature in the academic world of Assam by mainly giving example of the numerous works done on the discipline in
As.sam..l_hc syllabus of Dibrmgarh and Ganhati University and the research works and projects done in these respective
umversitics.

Methodology: The rescarch is mainly used in this study are analytical and survey methods. The necessary materials
are collected from library and used, with proper observation and analysis, to justify the proposed ideas.

Main Findings: This paper, with clear data, seems to cast light on the trajectory of Comparative Literature in Assam,
especially of the present situation and with the observation of these data, an cffort is made to get a view of its prospect.
Application: Besides getting acquainted with the evoluti of the discipline of Comparative Li ¢ in Assam, this
paper seems to be beneficial in comprehending the required adaptation and changes for the discipline in the current
situation.

Novelty/Originality: The significance of this paper lies in its effort to give a critical look at the discipline from its
beginning to the present situation and most importantly, the discussion of the lacks and faults of its practice and of

various steps for the development of the discipline in the state will be very relevant and instr | in the of
Assam.

Keywords: Academic Practice, Comparative Literature, Assam, School, University, Syllabus.

INTRODUCTION

The discussion about the theory of Comparative Literature was started in the mid 20® century. The person who paved the
way for the academic study of the subject is Jageswar Sharma who in the journal of the Assam Sahitya Sabha of 1977,
wrote an essay titled Tulanamulak Sahitya (Comparative Literature) where he discusses the theory of Comparative
Literature and shows its importance. Another major development comes in the hands of a scholar named Prafulla kataki
who wrote the first book about Comparative Literature titled Tulanmulok Sahitya (Comparative Literature) in the year
1989 (Bezborah, 2009). It is noteworthy to mention that it is Prafulla kataki who is considered, as supported by many
books, the first person to bring out the subject of Comparative Literature. But it is Jogeswar Sharma who first brought the
subject to the realm of literary discussion eleven years before Prafulla kataki. Nirajona Mahanta Bezborah in her book
Tulonamulok Sahitya Aru Sahityik Gobekhona (Comparative Literature and Literary Research), published in 1994, writes
“Comparative Literature in Assam is in a very nascent condition. Tn Assamese language, the subject had its beginning in
Dr. Prafulla Kataki’s book Tulanamulok Sahitya (1989)" (Bezborah.1999). But we would like to inform, along with
Nirajona, all the learned society of Assam that instead of Prafulla kataki’s book, it is the article titled Tulanamulak Sahitya
by Jogeswar Sharma written |1 years before Prafulla’s book is the first essay written on Comparative Literature. But,

unfortunately, the name of Jogeswar Sbnrﬁ*c{not be seen in the books pertaining to Comparative Literature written till
today.

In the second half of the twenticth century, thefe were very few litcrary works produced that dealt with Comparative
literature and only a handful of people were involved in bringing the subject into the academi world g which
Jogeshwar Sharma is the first who gave a clear idea about the subject. He published an article in the first volume of ‘Asom
Sahitya Sabha Patrika’of the 14™ year in 1977 (Sharma,1977) where he explains, in a very lucid manner, the nature of
Comparative literature. In the article, he gives a brief description of the idea, purpose, scope, and discussion of
Comparative Literature done in Western countries (Suikia, 2018; Bezborah, 2019). The idea that had its beginning in
Sharma's article was strongly established by Prafulla Kataki in his book Tulonamulok Sahitya where he gives an idea about
the definition, significance, scope, purpose, uscfulness of Comparative Literature, World Literature, etc. Gradually,
Comparative Literature drew the attention of the learned society and they started considering it as a subject of profound
discussion. In the year 1992, a seminar was held at Dibrugarh University on Comparative Li ¢ were emi holars
like Mahendra Borah, Amoresh Dutta, etc. put forwarded a very good discussion on Comparative Literature (Buzarboruah
2013). By realizing the signifi of the subject, the A Department of Dibrugarh University, established in 1965,
included three comparative Indian literature papers in its syllabus. But to have a clear and broad understanding of the
subject, there was a lack of books apart from Prafulla Kataki’s book. In order to make the subject clearer, other writers also
tried to write books on the topic. For instance, Nirajana Mahanta Bezborah published a book titled Tulonamulak Sahitya
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Abstract

Avsame by one of dthe fargest Ak prodwcing stares in the coumtry omd having potential for
peoduction of three varleties of glh (mulberey, eed and mga or polden silk), Golden silk Iy one of the ravext silk in
the world. Muga SOk of Assame was provected as o Geographical Tedication (GU) from Assane i 2007, The Ahom
rulers of Avam pasroized the growth of muga silk ax an industry in Ay, Axvom alone produces 95% of the total
golden xilk of the world and Dhakuakhana produces arowsd 40 of the total golden sitk production of the Avsam.
Dhkwakhone is o place for pure and original muga silk. The agro climatic condition of Dhaokuakhana (s very
switable to Increase productiviey, quality and profinahility of mugae culture. Activities like cultivating muga worm and
woaving Mgh quoliey muga ulk prodwces are timarely Tnked with the cultwee sl seadision of the people of
Dhakwakhone since ong poxt. Muga o a developmental enserprise v copable of genermting potentiol employment
in i1y stages. Dhabwakbana s o bab of sifbworm celtivation and muge prosiuction wsd the farmers, who fice
Sloosds and ervsion wlmost every vear, depends on wuga culsivarion for livelibood. Golden silk production is mot only
convidered ay a tradition but wfxo a living cultere of Dhoksakiana ay afmost in every howsehold of the vitlages of
Dhakakhana use to produece golden xilk. The paper is mainly based on interaction with the people avociated with
rescarch subasation amd deparmmental officke of muga form. Fleld visle 1o the variouns muga farm omned by
imadividual ahomg with the howsehold visie wr imeract with the weavers wre also considered. The study anesyxy 10
describe amid analyse the present scemario of polden stk indwvery of Diviiksakhana

Keywords: 1 Muga. 2 Tradition, 3. Employment, 4.Potential.

Introduction:

Assam enjoys trefutable reputation for its exquisite silk product and the silk industry of Assam mainly
coaprises the culture of eri, muagn, and mulberry slk. Golden silk populerly known as *Muga sk " of Assam is one
of the rrest and expensive silks in the wordd. Golden silk is only produced in Assam and some parts of Garo hills
all over the warld, Assum peoduces 95 % ol the otal golden silh production of the world, The fact that sets this Silk
apart from all other versions of silk is that it is totally gokden yellow i codour The word ‘Muga’ denved from the
Awamese word which means yellowish therefore its koown as muogn silk. The Muga Silkwoem exists from
Mesozole Ern and cannot tolerate even the minimmim pollution levels as it is very sensitive in mature. Golden silk is
prepared from the sens-cultivated silkworm mamed ‘Amtheraen Assumensis'. 1t bs organic and natural and bas the
strongest maturnl fiber where the golden luster increases with age and any type of embeoidery can be done on i
Colden itk is ubso known foe its extreme loagevity und durnbslity. The Abom rulers of Assam patroaized the growth
of Mugi Sitk a5 an industry of Assam, therefore the period between | 2281828 during the reign of the Ahom rulers
comsidered as the golden age of Muga Silk. The production of golden sk ure madnly concentruted i Upper Assam
and bs prodominast in the arcas of Lakhimpur, Dbemajl, Sivasagar, Golaghat and Dibrugarh disincss. Dhakuakbana
of Lakhimpar district in upper Assam s known as “Galden silk focus aren of Asvsam. Dhakuakhuna is one of legest
peoducer of golden silk of Assam and high quality golden silh in Assam boasts here. Muga, “the golden fibee” s
produced in Dhakuakhana has also tremendoes export potentiality becawse of its quality. Activities like cultivating
mga worm and weaving high quality mugn silk peodocts are intimately linked with the cobore and tadition of the
peophe of Dhukuakhana since long past.
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reaction of aryne, DMSO, and activated alkyne for the synthesis of 2-[(o-

methylthio)aryloxy]-substituted dialkyl maleates is reported. ThlS cascade process is associated with several bond cleavage as
1

has been

well as bond formation reactions in one pot. One of our sy

bi blished by single-

crystal XRD studies. This methodology allows preparation of trisubstituted vinyl ethers with excellent smreospecxﬁcnry

Arynes are one of the most important classes of transient
species that have emerged as powerful synthons and
widely used in the synthesis of various functionalized arenes,'
heterocycles,” and complex natural products.” This versatile
reactive intermediate could be achieved in situ from its
corresponding precursors using appropriate reagents and
conditions. However, fluoride-induced generation of aryne
using readily available Kobayashi’s aryne precursor” is broadly
accepted and frequently used for aryne-based synthetic
methodologies. In aryne chemistry, the synthesis of function-
alized arenes, particularly ortho-functionalized arenes, by
nucleophilic additions followed by trapping of electrophiles is
the fundamental reaction mode. Additionally, multicomp
reactions’ and dipolar cycloaddition® strategies have also been
developed for difunctionalization of arenes with two important
functional groups into adjacent positions of aromatic frame-
work through the formation of carbon—carbon and carbon—
heteroatom bonds. Insertion of aryne into a-bonds and z-
bonds has gained more preference over others for the synthesis
of ortho-functionalized arenes. Aryne insertion into the
methylene—carbonyl -bond,” C=C bond,” C=0,” various
amides including DME,”#'? p—0,"" and I-I'* bonds for the
synthesis of 1,2-disubstituted arenes has been reported. This
synthetic protocol offers a potent and valuable tool for the
rapid construction of complex molecules in a highly atom-
economic way.

On the other hand, aryl sulfides are important structural
units present in pharmaceuticals and materials."” They have
been used as synthetic intermediates and also as chiral ligands

4 ACS Publications © 2019 American Chemical Society

in organic synthesis."* Additionally, the oxidized forms of aryl
sulfide such as sulfoxide and sulfone are also important
functional groups present in pharmaceuticals.'® Thus, the
construction of the Csp’~S bond is an important and
challenging task for chemxsts Tndmonally, this relied on
transition-metal-catalyzed coupling reactions b organic
halide and sulfur nucleophile, which are air-sensitive and
odorous."” Therefore, development of transition-metal-free
synthetic strategies for the synthesis of aryl sulfides is highly
desirable. Synthesis of aryl sulfides via aryne has received
tremendous attention as this strategy could be designed for the
installation of other important functional groups along with the
sulfide moiety. Nucleophilic addition or insertion into aryne
followed by electrophilic trapping cascade reactions made it
feasible in a single operation. Therefore, several transition-
metal-catalyzed as well as transition-metal-free synthetic routes
for the synthesis of functionalized aryl sulfides from aryne have
been developed. Transition-metal-free synthesis of function-
alized aryl sulfides from arynes proceeds via [2 + 2] or [3 + 2]
cycloaddition of aryne with thioethers, sulfoxide, or vinyl
sulfoxides. The reaction of arynes with thioethers bearing a-
CH protons'® or lacking a-CH protons'” were well studied
and used for the synthesis of various sulfur-containing valuable
products. Surprisingly, the insertion of arynes into the S—O
bond of sulfoxides is rare, which proceeds via four-membered
cycloadduct product followed by cleavage of the S—O bond,
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ABSTRACT: A Pd(II)-catalyzed oxidative lation reaction of 4-hydroxy and arylcarboxylic acid via double C—=H
bond acti has been accomplished for the synthesis of bis-coumarins. This synthetic strategy provides a wide range of
structurally diversified bis-coumarins in moderate to good yields with a variety of functional group compatibility. Moreover,
photophysical properties of synthesized bis-coumarins have been evaluated, which reveals their interesting fluorescent

properties.

C oumarin is one of the most widely found skeletons in
nature.' It constitutes the central core unit of many
natural products and exhibits interesting biological properties,
including antioxid anti-infl ory, anticancer, and
antimicrobial activities.” Due to its wide availability and
unique properties, the r-extended version of it has become an
area of interest and several such compounds have been
developed for photonic applications.” Coumarin compounds
exhibit interesting photophysical properties, including strong
light absorption,™ high fluorescence quantum yields,* and
large Stokes shifts.” As a result, they have been widely used in
fluorescent probes,”*" two-photon fluorescence microsco-
pes,”** OLEDs, ™" dye-sensitized solar cells,* photolabile
materials,”™* and other electronic devices. With regard to 7-
extended coumarins, benzocoumarins are common and were
initially synthesized by Pechmann in 1984.** Later, various
synthetic protocols such as Knoevenagel condensation
followed by intramolecular cyclization,**" electrophilic
substitution of naphthols with f-keto esters followed by
cyclization,”*! and metal-catalyzed reactions™ have been
developed for the synthesis of benzocoumarins.

On the other hand, heterocycle-fused coumarin derivatives
make up another important and emerging subarea of z-
extended coumarins, where various heterocycle units are
annulated to coumarin to enhance photophysical properties.
Additionally, the introduction of a heterocycle to coumarin is a
powerful approach for controlling the photophysical properties

4 ACS Publications  © Xxxx American Chemical Society

of coumarins for photonic applications. With regard to the
synthesis of coumarin-fused heterocycles, several such
compounds have been synthesized and their photophysical
properties were evaluated. Among coumarin-fused hetero-
cycles, bis-coumarins are highly targeted and have been
synthesized using diverse synthetic methods. Taniguchi and
co-workers synthesized some S-shaped bis-coumarins using
double Pechmann reactions.” Kim and co-workers developed
some high-planarity bis-coumarins using BBr;-promoted
lactonization of p-terphenyldicarboxylic acid derivatives.”
Some novel types of bis-coumarins were synthesized by
Gryko and co-workers using modified Knoevenagel bis-
condensation followed by oxidative aromatic coupling
reactions.”™" Another interesting bis-coumarin fused in the
pyran-2-one ring, ie., chromeno[3,4-c]chromene-6,7-diones,
could be synthesized using two different ways by heating 3-
methoxyphenol with diethyl ethoxymethylenemalonate or 2-
oxo-2H-chromene-3-carboxylate derivatives in the presence of
a Lewis acid.'” A similar bis-coumarin, isochromeno[4,3-
c]chromene-6,11-dione, is also known; however, a few studies
have been devoted to their synthesis. Pechmann condensation
of 4-hydroxycoumarin with ethyl 2-oxocyclohexane-carboxylate
followed by dehydrogenation,''* reaction of 4-hydroxycoumar-
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Abstract

Assam, one of the seven sisters of North-East India, is a collage of various cultural factors, which makes it
special in the entire peninsula. Sonitpur, which is a historical district of Assam, plays an important role in the
cultural background of Assam. It is located in central Assam and is a combination of numerous cultural as
well as religional tribes. The Shaiva-Sakta temples, Namghars, Vaishnav Satras etc. provide a vivid picture of
the rituals, traditions, beliefs and magnificent architecture of ancient Assam.

The whole Sonitpur district is evenly distributed with Shaiva, Sakta, Vishnu, Gauriya and Ganpatya temples.
These religious institutions have witnessed daily worshippings of innumerable devotees from time
immemorial. These temples have, both directly and indirectly, helped in establishing and strengthening the
morality as well as spirituality of the population.

Key words : Tezpur, Shiva, Sakta, Ganpatya, Vishnu.
INTRODUCTION

Likewise India. Assam is also a rainbow land of different religions. Religion is undoubtedly an important
fertilizer in the evolution of mankind. Proper analysis of the entire process of evolution of human beings
shows that a society cannot exist without any religion. Thus, we can say that it is religion that holds our
existence as well the existence of the society. Religion, however, has different meanings. The dictionary says
that ‘religion is good company.” According to the rationalist philosophers, ‘religion is that part of human
psychology which gives birth to complete devotion towards the supreme power, i.e, God." According to
Sarvapalli Radhakrishnan, ‘religion is the intro spection of truth.’

We cannot, and must not, ignore religion in the current age of scientific development. In fact, science and
religion are the two sides of the same coin. Religion has many rituals, traditions and beliefs attached to it. This
results in the formation of many temples, Devalayas, Satras, Church, Mosques, Gurudwaras etc. all these
institutions bind the population with an invisible thread of unity and system.
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Abstract

Kamala Das is a modern Indian poet who emphasises on various issues relating to modern
society and its impacts on her life. This paper will try to shed light on how Kamala Das made
the use of confessional technique in her poems to express her personal experiences to offer a
critique of the contemporary society. This paper will attempt to show Kamala Das frankness
and condor in the treatment of a subject, with reference to some of her poems like:
Anlntroduction, My Grandmother's House, The Suicide and The Old Play House.

Keywords: Confession, Criticism, Oppression, Marriage

The confessionalism is a poetic device, used by poets to reveal extremely confidential and
private matters of their lives. In the second half of the twentieth century, a group of American
poets started writing on a highly subjective matter. This group of poets includes Robert
Lowell, John Barryman, W.D Snodgrass, Theodore Roethke, Sylvia Plath, and Anne Sexton,
who gives expression of personality without any escape in their poems. This group
establishes the confessional pattern in poetry.

There were poets from India like MamtaKalia, Eunice de Sauza, MalanieSilgardoetc, who
took up this confessional pattern of poetry. Among these writers Kamala Das excels the
position. She started writing in open form and in open language. Her poetry displays her
courage to criticize the traditional bound conservative society which was harsh on her
unconventional life style. She is a confessional writer also in the sense that she brings
awareness to her female counterparts about their dormant sexual desires and their unfulfilled
sexual relation with their husbands which they try to suppress for fear of societal censuré.
Asa good confessional writer, she writes about subjects which are considered as a taboo for a
woman, like speaking about sexual acts, sexual desires, description of private body parts,
extramarital affairs and the like.

She confesses a lot of things about herself. She celebrates the body and is not ashamed of its
needs. She is not comfortable with the patriarchal system, which refuses to give women space
and fixes to roles of a good daughter or a good wife or a good mother.

What leads Kamala Das to adopt the confessional mode of writing? She thought herself to be
a victim of male dominated society. Having personally experienced husband's ill treatment of
her, she could not help giving vent to her grievances in her poems. Her confessional writing
has a therapeutic effect on her as it is written when the writer undergoes intense grief or
resentment from which she would like to get relief. Her poetry is largely confessional and
autobiographical in that the most important concern of her as a poet is sexual frustration and
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Since its first publication, Lakshminath Bezbaruah's ‘Burhi Aa
It was the first compilation of folk tales published in Assamese lan
almost in every society of the world. India is no exception of that tradition. |
the Panchatantra, the earliest example of the tradition in the Indo-

ir Xadhu' has already passed more than a century.
guage. The tradition of telling folk tales present in
n the glorious tradition of storytelling, since
European languages followed by Arabian Nights, the

Pentameran, eic., we can mention the Grimm brothers' fairy tale book “Kinder Und Haus " published in 1812, which

was the first modern compilation of folk tales.
Assamese folk tales published in the year 1911 .
Keywords : Style, prose, Burhi Aair xadhu, Assamese.
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Introduction :

The language of folk tales compiled in 'Burhi Aair
Xadhu' differs in various ways from the language of other

 literary works of Lakshminath Bezbaruah. The language
of 'Burhi Aair Xadhu' has its own style. Folk tales are
i mainly didactic and child-centred. Therefore. in folk

tales' simple language is used to attract children.
Lakshminath Bezbaruah also changed the linguistic style
of tales which were collected by him. After collecting the
stories, he had rewritten the tales in a new style changing
the language and structure of the stories suitable for the
simple psychological framework of the child.
Apparently, the language used in the folk tales is
usually the language used by the people in general
conversation or colloquial language or may be termed as
the folk language. In the introduction of the 'Burhi Aair
Xadhu'Bezbaruah clearly stated that, “Language and folk
tales are the backbones of a nation. The Assamese regard
their language as their mother and folk tales as the noble
Apart from the substantial application of the
colm words and phrases, we get the genuine taste of

of A

g College, Tezpur

[0 em 48 Ostabr o December 20 BNINSRRRE €2

Similarly, 'Burhi Aair Xadhu' the first compilation or collection of

the peculiar literary and linguistic style of Lakshminath
Bezbaruah in 'Burhi Aair Xadhu'. His unique style of
expression, narrative technique and selection and
application of words contributed in enhancing its beauty
and rich character. Therefore, it is very important to study
the prose style of 'Burhi Aair Xadhu'.
Content Analysis

Through the literary analysis of the works of a
writer his personality, his ideals and his outlook towards
the contemporary issues can be appreciated. Stylistics
explores the wisdom of a writer's linguistic ability
through a discussion of his linguistic essence. This
linguistic ability of the author is complemented by
grammatical aspects and skill in the use of words and this
is considered to be the style of a writer. For example,
syntax, direct speech, dramatic dialogue, idioms,
adjectives, adverbs, conjunctive adverbs, use of
quotations from the canons, use of figurative expressions,
proverbs, use of standard and dialectal vocabulary, etc. as
well as rhetorical elements are some of such linguistic
tools. Literary quality of a text is enhanced by the clever
use of rhyme, metaphor, essence, pun, syntax, distortion,
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ABSTRACT: The paper deals with the exploration of Dalit writing to the aesthetics of film
culture. It is a study on the journey from the Dalit literary genre to the cinematic creation of
the Dalit exponent. Dalit literature of today tends to be more realistic as it is the expression
of first hand experiences, which the Dalit had been confronting in their life. This paper aims
to throw light on the presence of Dalit realities which is not only restraint to movement but
also to literature and visual arts. But it is believed that the upper caste Brahmanical society
has been dealing with the Dalits inferiorly, and their representation of Dalits in the art and
culture is misinterpreted. Because of their preconceived notion about Dalits, the upper
castes writers and directors from the big cities often portrays Dalit issues in a biased way for
which the actual display of Dalit injustice remains always blur. Therefore, this paper is an
attempt to showcase the vulnerability of the representation of Dalits in the society through
art and literature.

Keywords: Dalits, untouchable, film, Dalit literature.

INTRODUCTION

The term ‘Dalit’ literally means ‘oppressed’ and is considered to be a class subjected to
untouchables, downtrodden and discriminated from the mainstream society of India.
Etymologically, the word ‘dalit’ comes from the Sanskrit which means ‘crushed’ or ‘broken
of pieces’. In society, Dalits have been designated to a certain class of work which is inferior
to the others, such as manual laborers, butcher, animal carcasses and waste and sewers, by
the upper class Hindu society. There are many different names proposed for defining this
group of people like ‘Ashprosh’ (Untouchable),'Harijans’ (Children of God) ‘Dalits, (Broken
People) etc.

The origin of caste system is in India. The caste system divides Hindus into four groups based
on their karma which means works and dharma. These four main categories are -Brahmins
(teachers and intellectuals), Kshatriyas(rulers and fighters), Vaishyas(traders), Shudras(low
graded workers).Beside these four categories there is one more category which is known as
7202 | Chandrasmita Borgohain The Journey Of “Dalits” From Dalit Writing To
Visual Art: An Illustration
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due to its

a universal probl

siyﬁﬂmt MIo human life as well as their properties, Most of the clephants often venture into villages during
night time in the search of food. water and living space. The herd of wild elephants always trigger panic among the

unaddressed for the people of Assam due to lack of proper communication. Thus, this paper is an attempt {o assess

ﬂumnnofnmdephammmuwhhksbmc«inm
hasbaentrbdlohhhllgmlmheyissmmhgpmmry

som:nTheeomimﬂngmn—elephmtmﬂiadwhg

study arca of Boraligaon village. Keeping this in mind. it
information as well as secondary collected from virious
winter season has taken a serious turn in the study region

damaging most of the paddy fields in the time of harvesting which is an outcome of habitat loss and food and water
shomgeofwildelephanu.Thisconﬂietmybeama—admgptmbmitsriskcunbclmemddownby
adopting some scientific and systematic initiatives as well as their proper monitoring in timely,

Keywords: conflict. habitar loss, harvesting, paddy ficld
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1. Introduction

Man clephant conflict is a serious concern in most of
the world’s countries and b a uni 1 probl

developed and are practiced at different scales for
preventing and mitigating man-elephant conflict,” | 2],
According to the 2017 census by Project Elephant,
India has the largest number of wild Asian eclephants,
estimated at 29.964 representing about 60 per cent of the
pecies’ global population as India is the home of around

“Each .m-elephameonﬂictmhsinappr&inmely
|mmy°:rue(hansoehmundamsmddnmgew
10,000-15,000 houses and 8-10 million hectares of crops.

interactions between humans and clephants that
:ﬁmmwmhmwm But
now question is that why does this conflict occur again

30 notified Reserves by covering an area of
about 69.582.80 knr'. But rapidly expansion of human
settlements and agricultural fields has resulted in
widespread loss of elephant habitat which is progressively
forced them to closer contact with people. sparking more
frequent and severe human-elephant conflicts over space.
resulting in most dangerous cffects ranging from crop
raiding to reciprocal loss of life. In India, over 500 people
and 100 elephants dic every year due to conflict with each
other. while ies worth millions are damaged 3],
*Such conflicts affect not only the population of elephant
but broaden enviromment imipacts on  ecosystem
equilibrium and biodiversity conservation also’ [4]. As a
great threat 1o biodiversity conservation, the management
of this conflict is must by adopting a wide variety of
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History
In this paper, we first investigate the
relationship between various notions of Keywotils

fuzzy boundedness of linear operators in
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fuzzy normed linear spaces. We also d
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SEED MYCOFLORA OF FENUGREEK (TRIGONELLA FOENUM-
GRAECUML.) AND ITS MANAGEMENT

Nisha Moshahary, Riya Paul and Phatik Tamuli*

Microbiology & Plant Pathology Laboratory, P G Department of Botany, Darrang College, Tezpur - 784 001,
(Assam), [ndia.

Abstract

Seeds of fenugreek (Trigonella foenum-graecum L) are infected during storage condition, which affect the germination
percentage. Seeds were evaluated using blotter test and agar plate method to determine the fungal association. Seven fungal
species were isolated from the internal and external seed surfaces of fenugreek, viz., Aspergillus flavis, Aspergilius niger,
Cladosparium, Penicillium italicum, Mucor, Fusarium solani and Rhizopus stolonifer. Out of five fungitoxicants used,
Carbendazim and Indofil M-45 were found effective to control seed mycoflora of fenugreek. Treated seeds showed better
germination percentage as well as root and shot length than control.

Key words : Management, mycoflora, Trigonella foenum-graecum.
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THE POLYMERASE CHAIN REACTION (PCR)AND PLANT DISEASE
DIAGNOSIS :AREVIEW

Phatik Tamuli

P.G. Department of Botany, Darrang College, Tezpur-784 001 {Assam), India.

Abstract

Polymerase chain reaction (PCR) is a powerful scientific technique in molecular biology that amplifies genes or any fragment
of DNA, making thousands to millions of copies of particular DNA sequence or from one molecule. With this system, minute
amounts of DNA are often replicated very rapidly and thereby amplified to such an extent that the DNA becomes easy to
detect, study and use for any given purpose. Three essential steps to PCR include (a) melting of the target (b) annealing of
two oligonucleotide primers to the denatured DNA strands, and (c) primer extension by a thermostable DNA polymerase.
Newly synthesized DNA strands serve as targets for subsequent DNA synthesis as the three steps are repeated up to 35-50
times. The specificity of the tactic derives from the synthetic oligonucleotide primers, which base-pair to and define each end
of the target sequence to be amplified. The use of PCR grew rapidly in plant pathology, as in other disciplines, with the
introduction in 1988 of Thermus aquaticus (Taq) DNA polymerase. This enzyme exhibits relative stability at DNA-melting
temperatures, which eliminates the need for enzyme replenishment after each cycle of synthesis, reduces PCR costs and
allows automated thermal cycling.

Key words : Polymerase chain reaction, Plant Disease Diagnosis, Thermus aquaticus
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ARTICLE INFO ABSTRACT

Articte histary: Musa flaviflora Simmonds, 2 kind of typical species of banana grows wildly in North East Region of Assam, This

Recelved 4 August 2018 species of Musa is confined only a few pockets of North East Region of India including Eastern part of Assam

Accepted 3 February 2020

; L ; with a poor population size. Therefore, conservation of this plant through proper scientific investigation is ur-
Available online & February 2020

gently needed. The present study was conducted to find out the habited status of this species through ecalogical
niche modelling {ENM), which helps to conserve this plant with proper scentific investigation in future, On the

Keywards:

.lfi:::éaulﬂnm other hand, though earlier worker does the taxonomy of this species, itis not clear. So, in this present investiga-
Tavonomy tion a detailed taxonomic description of Musa flaviflora with its predicted location was find out through ecological
Distribution niche modelling (ENM) for improving the conservation status of the species.

Ecological niche madelling (ENM) © 2020 Published by Elsevier BV, on behalf of Ecologieal Society of China,
1. Introduction [GIS) databases [www.worldclim.org and www.diva-gis.org.). High res-

olution satellite imageries coupled with environmental variables and
The territory of Assam is rich in having a good number of wild spe-  spatial datasets on climate and vegetation enhance models accuracy.
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Four ionic salts of N, N-disulfodiisopropylammonium cation with complex anionic speciation of metal chlorides such as
[FeCly], [NICL)S, [ZnCl 20,1yl [CoCl*[CaCly] have been synthesized and characterized with FTIR, NMR,
TGA, Raman and electronic spectra. Comparative Bronsted and Lewis acidic strength of the salts have been assessed for
catalytic uses in organic reactions vig UV-visible lammett plot and FTIR spectra using pyridine as probe molecule. Band
oap values obtained from Tawe plot present their semiconductor behavior o design ionic liquid-based photo catalysts in
future.

Keywords: Bronsted-Lewis acidic, Chlorometallates, Anionic speciation, Transition metal cation, Ammonium cation

lonic liguids of chlorometallates are considered as  The water tolerant capacity of chloroferrate (111) ionic
important  class  of acidic/basic/neutral material  liquids gives lots of scope for development of strong
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Abstract

In this article, we consider a three parameter extended Burr-III distribution and study some
distributional, reliability properties and parameter estimation. Performance of estimation technique
used for model parameters estimation is numerically investigated employing Monte Carlo simulation
with different sample sizes and parameter values. Efficacy of this distribution in modeling from two
real life data is evaluated in comparison to some existing extensions of Burr-111 distribution employing
well known goodness of fit tests and model selection criteria. Our findings show the proposed
distribution as the best among the all the other extensions of Burr-III distribution considered in this
study.

Keywords: Log-logistic-X, stress-strength reliability, stochastic ordering, Akaike information criterion.

1. Introduction

Burr (1942) defined the cumulative distribution function (cdf) and probability density function
(pdf) (for x > 0) of the Burr-III (BIII) distribution respectively by

G (x:8,0)=(1+x")", (1
[P (x: B,8)= pox " (1+x )P, (2)
where >0 and & > 0 are both shape parameters.

In 2006, Gleaton and Lynch developed a new family of distribution named as generalized log-
logistic family of distribution. Later on, this family was called as odd log-logistic family of
distribution. The cdf of the odd log-logistic (OLL-X) family of distribution was given as

G(x,8)*
[G(x,6)" +(1-G(x,£)"]’

where & >0 is an additional shape parameter. G(x,¢) is the cdf of the parent distribution and &

F(x;a,8)=

(3)

denotes the parameters of the parent distribution. The corresponding pdf of the OLL-X family is given
as
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ABSTRACT

A new family of continuous distributions called generalized modified exponential-G family is
proposed. The probability density and cumulative distribution function are expressed as infinite
linear mixtures of exponentiated-G distribution. Important statistical properties such as moment
generating function, distribution of order statistics, power moments, asymptotes and shapes of
the proposed family are investigated. The maximum likelihood estimation of the parameters is
presented. To check the suitability the proposed model is compared with its submodels and
also with a few useful lifetime models by conducting three data fitting experiments with real-life
data sels.

Keywords: ME distribution, power moments, AIC, KS test

Mathematics Subject Classification: 62E15, 60E05.

1. INTRODUCTION

Of late, there has been an extraordinary eagerness for introducing more flexible distributions via
extension of the classical distributions by inducting additional shape parameter(s) in the baseline
distribution. In the process many generalized families of distributions have been proposed and studied
in the last two decades for modeling data arising in applied areas such as economics, engineering,
biological studies, environmental sciences and medical sciences among others. These generalized
distributions are shown to have more flexibility compared to the baseline ones.

Some well-known generalized families are: Generalized Marshall-Olkin Kumaraswamy-G family
(Chakraborty and Handique, 2017), Marshall-Olkin Kumaraswamy-G by Handique et al., (2017a),
Beta generated Kumaraswamy-G by Handique et al., (2017b), beta generated Kumaraswamy
Marshall-Olkin-G by Handique and Chakraborty (2017a), beta generalized Marshall-Olkin-
Kumaraswamy G by Handique and Chakraborty (2017b), Odd moment exponential family (Haq et al.,
2018), Odd Frechet-G family (Haq and Elgarhy, 2018), Kumaraswamy generalized Marshall-Olkin-G
family (Chakraborty and Handique, 2018), exponentiated generalized Marshall-Olkin-G family
(Handique et al., 2018) and Zografos-Balakrishnan Burr XII (Haitham et al., 2018) among others.

In the present study, we derive the generalized modified exponential-G family of distributions (GME-
G) using the generalized moment exponential distribution and study its properties and applications.

ISSN 0974-7117 (Print); ISSN 0973-8347 (Online)
www.ceser.in/ceserp
www.ceserp.com/cp-jour
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Analyzing Impatience in Multiserver Markovian Queues
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Abstract

Reneging and Balking are two facts of customer impatience. In traditional queuing literature, customer impatience was
not often considered. However, for the last few decades, queuing theorists have been trying to integrate aspect of balking
and reneging into modeling of queues in a holistic way. This paper is an extension of the work in the same direction. We
consider a multiserver Markovian queuing model under the assumption that customers are state aware so that their
impatience is state dependent. We derive the generating function of the stationary system size distribution and obtain
mean system size along with other performance measures.

Keywords: Balking: Impatience: Queuing; Reneging: Performance measures; Multiserver queue.

1. Introduction

Queues are a very common day phenomenon which is present almost. Because of constraints with service delivery
mechanism, queues or waiting lines arise when the customers does not get service immediately i.e. when the demand for
a service facility goes beyond the capacity of that facility. Waiting is disliked as customers are hard pressed for time. The
act of having to wait in a line or queue often induces impatience in arriving customers. In queuing systems, such
impatience can be of two types — balking and reneging. If an arriving customer finds the service facility to be non-empty
and leaves without joining the queue, then such a phenomenon is called balking. Haight (1957) was possibly the first to
introduce the concept of balking.

Reneging is the other commonly observed impatient customer behavior. It occurs when arriving customers join the
queuing system, get impatient and leave before completion of service. Barrer (1957) has outlined two types of reneging -
viz. reneging till beginning of service (R_BOS) and reneging till end of service (R_EOS). Additionally, depending on the
nature of the reneging rate, queuing literature provides for splitting reneging into two types viz. position independent
reneging (PIR) and position dependent reneging (PDR). Choudhury and Medhi (2011B) have illustrated these two types
of reneging. Similar to reneging, the balking can also be classified into two parts viz. state independent balking (SIB) and
state dependent balking (SDB). (Choudhury and Medhi, 2012).

In-this paper, we analyze a multiserver Markovian queuing system under the assumtion that customers may balk as well
as renege. We consider a specific balking rule where the balking probability of the customer decreases as the state of the
system goes up i.e. balking is state dependent (SDB). We also assume position dependent reneging (PDR) which is very
relevant from practical point of view. Here the reneging rate is a function of the position of the customer. For example,
in case of life insurance business where the purchase of a policy refers to the arrival of a customer into the queuing system
(insurance firm), the processed application can be called the departure from the queuing system, the claim processing
department is considered as a server and the system capacity (the number of policies it can accommodate) is taken as
infinite. The claims are processed in order of their arrival (i.e. the queue discipline is FCFS). Jain et al., (2014) have
assumed that the probability of joining the firm (i.e. chances of purchasing a policy) is higher when it has more number

* Corresponding author email address: girin.stats@gmail.com
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Exploring the non-equilibrium fluctuation relation for quantum mechanical tunneling of electrons

across a modulating barrier
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We study the validity of the fluctuation relation for a non-equilibrium quantum mechanical system, viz.,
electrons quantum mechanically tunneling across a periodically modulating barrier. Experimentally this system
is realized by measuring the fluctuation in the tunneling current between an STM tip and a vibrating gold
film deposited on a piezo crystal. The long time series of nneling signal shows large positive and negative
fluctuations. The analysis shows that over finite observation time intervals, the probability distribution of the
average rate of work done has a positive mean. About this mean, the distribution is broad and it is spread
over not only positive but also negative values, These positive and negative values correspond to work done
cither on the electron by the external drive or work done by the electron against the drive, as it tunnels across
the modulating barrier, respectively. For different driving frequencies, we show that the probability distribution
satisfies the non-cquilibrium fluctuation relation (NEFR). Thus, we prove that the NEFR is valid for a driven
quantum mechanical system. For this wnneling process, we determine the large deviation function (LDF), which
is related to NEFR. We see changes in the shape of the LDF as a function of the drive frequency, although NEFR
is valid at all these frequencies. Measuring dissipation associated with microscopic irreversible trajectories in
non-equilibrium quantum mechanical systems is a challenging task. Here we use NEFR also to obtain a measure

of the dissipation associated with the electron tunneling across the modulated barrier,

DOL: 10.1103/PhysRevRescarch.2 043237

L INTRODUCTION

For systems in equilibrium, there is no net heat ex-
changed between the system and the environment. However,
for driven non-equilibrium (NEQ) steady-state systems, the
applied drive helps to overcome the energy lost from the
system as the dissipated energy flows to the surrounding
environment. However, unlike macroscopic systems, small-
sized driven systems show unusual features, due to their
high susceptibility to fluctuation effects which can irreversibly
modify the trajectories along which the system evolves. For
example, consider a small particle being driven through a
viscous medium. Within a finite time window, heat dissipated
from the driven system is transferred to the surrounding envi-
ronment (medium). However, occasionally, this particle can
also capture some heat from the environment [1.2], which
irreversibly modifies the trajectory of the small particle. Con-
sequently, for such systems, repeated measurements on an
NEQ system prepared with identical protocol over a finite
observation time window shows a probability distribution of
the heat exchanged between the system and the environment.
The heat exchanged can be both positive and negative, de-
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scribing the two-way flow leading to irreversible trajectories.
For describing the behavior of such NEQ systems, one defines
the average entropy production or consumption rate (s, ), in a
time interval (r) as s, = & f}7 s(')dr’. The probability dis-
tribution of s,, viz., P(s,), is spread over s, values which are
both positive (entropy increasing events) as well as negative
(entropy consuming events). The P(s, ), satisfies some useful
mathematical relations, viz., the non-equilibrium fluctuation
relations (NEFRs). The NEFR, seen in simulations by Evans
and Searles [3] and then proved by Gallavotti and Cohen
[4], is for non-equilibrium steady-state systems with time-
independent driving forces. Subsequently, Shragel and Chou
|5) derived a general form of NEFR for situations involving
time-dependent driving forces to account for forward (/) and
reverse (r) paths of the system. This general form of NEFRs
is

Pl (+4s5¢)
— T e, (1
ro Pr(—s;)

Equation (1) states that within a duration 7, the probabil-
ity of the positive time-averaged entropy production rate for
the forward path [P/(+s,) ] is exponentially larger than the
probability of entropy consumption rate for the reverse path
[P (—s.) |. Typically, for macroscopic systems P/ (+s, ) dom-
inates, However, in different NEQ situations, like for driven
small-sized systems, the P'(—s,) is also significant. For a
system with symmetric forward and reverse drive, the f and r
superscripts in Eq. (1) are dropped.

The Gallavotti-Cohen non-equilibrium fluctuation relation
(NEFR) has been verified for a diverse variety of driven

Published by the American Physical Society
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Abstract

This work focuses on the study of the influence of the insertion layer (IL) on the magnetic properties of thin films of Co-Tb. Thin
films of Ta (5 nm)/Co,_,Tb, (20 nm)/Cu (3 nm)/Co,_,Tb, (20 nm)/Ta (5 nm) as well as Ta (5 nm)/Co,_,Tb, (40 nm)/Ta (5 nm)
with x=0.10 and 0.15 were grown on a silicon substrate using DC magnetron sputtering. The X-ray diffraction patterns indicate
the amorphous nature of all prepared films. The measurement of surface roughness of Ta (5 nm)/Co, ,Tbh, (20 nm) and
Coy 5sThy 15 (20 nm)/Cu (3 nm)/Coy 4sThy 1< (20 nm) films using 3D optical profilometer indicates a high surface roughness.
The measured out-plane and in-plane magnetic hysteresis (M-H) curves indicate that Ta/Co, ., Tb, (40 nm)/Ta films (i.c., without
any IL) exhibit nearly magnetic isotropic behavior. However, Ta/Co,_, Tb, (20 nm)Cu (3 nm)/Co,_,Tb, (20 nm)/Ta films exhibit
in-plane magnetic anisotropy. The in-plane anisotropy was found to be significant for the case of x=0.10 film with larger
effective anisotropy constant (K.q). The values of saturation magnetization and squareness (Sq) of films are found to decrease
with Cu insertion layer and it is likely due to the worsening of the Co-Tb/Cu interface. The post-annealing of the Co-Tb films

with Cu IL helps to improve the value of Ms and Ky but it reduces the H- and the squareness of the hysteresis curve.

Keywords Thin film - Co-Tb alloys - Ferrimagnetism - Magnetic anisotropy - Cu insertion layer

1 Introduction

Recently, rare carth-transition metal (RE-TM) alloys have
been revisited extensively due to their various potential appli-
cations in magnetic recording media and spin-transfer torque
[1-4]. The magnetism of RE-TM alloys anises due to the mo-
ments of TM elements (such as Co, Fe, Ni) and the RE cle-
ments (e.g., Gd, Tb, Ho), which have antiparallel onentations
due to the exchange interaction between the £ and d electrons
[1]). Among various amorphous RE-TM alloys, the Co-Th
alloy is one of the extensively studied RE-TM alloys due to
its various potential applications [3, 4]. Co-Tb alloys exhibit
ferrimagnetic/sperimagnetic behavior, and their magnetic
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Kokrajhar 783370, India

* Department of Physics, Bodoland University, Kokrajhar 783370,
India

Department of Physics, Indian Institute of Technology Guwahati,
Guwahati 781039, India

Published online: 04 June 2020

properties have been studied in detail by Hansen et al. [5, 6].
The non-collinear magnetic ordering in Co-Tb arises from the
competition between the local magnetic anisotropies and ex-
change interactions [1, 5). This competition leads to the local
distribution of the Tb and the Co magnetic moments in the Tb
and Co sublattices, known as sperimagnetism (7], By varying
the relative concentrations of the two species, one can reach
compensation temperature where the net magnetic moment
goes to zero, called the compensation composition (5, 6]. In
our previous work, we have demonstrated that a thin film of
Coyg 35Thy 5 alloy exhibits sperimagnetic ordering along with
perpendicular magnetic anisotropy [8. 9). However, the same
film deposited on a curved substrate of anodic alumina (AAO)
was found to be isotropic [10).

One of the most striking properties of amorphous Co-Th
alloy-based thin films is the presence of the perpendicular
magnetic anisotropy (PMA), which is often attributed to the
growth-induced strain (modification) of the microstructure of
the amorphous films [11). Usually, the strength of PMA in
Co-Tb depends on various factors such as deposition condi-
tion, the composition of the alloy, thickness of the film, post-
annealing, and the nature of under-layer and adjacent layer [3,
12-15]. In addition to these influencing factors on PMA,
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Abstract

Recently, search for novel materials for bit pattemed media (BPM) has been very intense due to their potential application in
ultra-high-density hard disk drive. In a quest of finding new materials for BPM, we have taken up to study ordered array of
nanostructured Co-Tb alloy. Thin films of Ta (1 nm)/Co; . Th, (24 nm)/Ta (4 nm) (x=0.10, 0.15, 0.18 and 0.33) alloys were
deposited on the barrier layer of auto-assembled anodic alumina template using dc magnetron sputtering to form a nanostructured
array, the so-called nanobump. Similar array of compounds on a flat Si substrate was also deposited for comparison (reference
sample). The measurement of room temperature magnetization (M) versus field (#/) curve indicates that the coercivity and the
squareness [M/M,] of nanobumps as well as reference samples were found to increase with increase of Tb content. However, the
values of H- and M/My for nanobumps were found to be higher than those of reference samples. The measurements of in-plane
and out-planc M-H curves reveal that Coy,Tb, (x=0.15, 0.20 and 0.33) nanobumps exhibit magnetic isotropy behaviour. The
measurements of temperature variation of magnetization demonstrate that these films exhibit fernmagnetism with a compensa-

tion temperature much above the room temperature.

Keywords Bit pattemed media - Co-Tb alloy - Thin film

1 Introduction

Since many years, there has been a consistent frantic race in
academia as well as in industry to enhance the storage density
of hard disk drive (HDD). With time, there has been dramatic
advancement in recording media and technology for HDD [1,
2]. In recent years, bit-patterned media (BPM) has been
projected as one of the promising media for high-density mag-
netic recording beyond conventional magnetic recording me-
dium (3, 4]. The advantage of BPM is that here each bit is
recorded across artificially fabricated isolated magnetic nano-
structure, in contrast to the conventional media where cach bit
is stored across 20-30 magnetic grains within a continuous
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magnetic film [1, 2]. Morcover, BPM offers a promising so-
lution for thermal instability and prevents inter granular ex-
change interaction and media noise, which usually arises in
conventional media [3, 4]. Thus, BPM media technology has
been projected as an alternative potential media to achieve a
recording density up to 20-300 Th/in”. From the fabrication
point of view, it is a very challenging task to tune artificially
created nanostructure for BPM. Usually, in BPM, a periodic
array of magnetic nanodots is defined lithographically by en-
suring that nanodots must have small fluctuations and should
have sufficiently narrow switching ficld distribution [S, 6].
But, considering the fact that the lithographic technique is
one of the very expensive tools, there has been consistent
demand to look for non-lithographic approach for the fabrica-
tion of BPM. Recently, one non-lithographic technique was
proposed for the fabrication of BPM, with the help of
nanoporous anodic alumina (AAO) templates as a two-
dimensional (2D) curved substrate [7], and this approach
was successfully tested by depositing [Co/Pt] magnetic mul-
tilayers [8] to form isolated Co/Pt based BPM.

In order to obtain high-density BPM, not only the optimi-
zation of fabrication process is important but the selection of
appropriate materials is also required. Out of many available

@ Springer
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Tea (Camellia sinensis (L.) O. Kuntze), being its perenni-
al and monoculture nature, provides a stable micro-
climate for various insect pests, which cause substantial
loss of crop (Li et al., 2019). With the escalating cost of
insect pest management and increasing concern about the
adverse effects of the pesticide residues in manufactured
tea, there is an urgent need to explore other avenues of
alternate pest management strategies (Babu, 2011). In
general, the tea plantations provide a stable microclimate
and food supply for several notorious pests, such as in-
sects, mites, and nematodes, etc. They also support an
array of natural enemies in the ecosystem. Although there
are numerous non-conventional methods available, pest
control in the tea ecosystem was mainly achieved by the
use of synthetic pesticides until today. Biological pest
control methods are adopted globally in major crops to
avoid the negative impact of synthetic pesticides
(Gillespie et al., 2000). Several tea pests may be con-
trolled by using natural enemies as biological control
agents in an integrated pest management approach (Babu
etal., 2011).

The natural enemy guild is dominated by preda-
tors in several ecosystems. Muraleedharan and Roy
(2016) reported a total of 200 predatory arthropod species
were recorded in the tea ecosystem. The overall species
composition reflects the richness of arthropod natural
enemies, i.e., predators and parasitoids of tea pests, where
the natural enemy to pest ratio is 1.7:1. The tea planta-
tions in Northeast India harbour several species of coc-
cinellids, such as Crptogonus bimaculatus, Juravia
quandrinotata, J. opaca, Menochilus sexmaculatus, and
Stethorus gilvifions, which feed on eriophyid mites, spi-
der mites, aphids, and scale insects (Somchoudhury et al.
1995). The parasitoids, Apanteles coedicius, Trioxys indi-
cus, and Aphidus colemani, have several hosts, like Tox-
optera aurantii feeding on tea, and Aphis gossipii and
Aphis craccivora on weeds in tea fields. The tea mosquito
bug H. theivora are being preyed upon by Chrysoperia
carnea, Oxyopes sp., Plexippus sp., Phidippus sp., and
Scymnus sp. and mantids. Eggs of H. theivora were found
parasitized by Erythmelus helopeltidis Gahan in South
India (Sudhakaran and Muraleedharan, 2006). The activi-
ties of predators and parasitoids have been found to be
high in Northeast India. In the areas of North Bengal, Roy
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et al. (2005) found 35 species of spiders and 25 species
of coccinellids as natural enemies in the tea ecosystem,
while 94 species of predators and 33 species of parasi-
toids were reported from the sub-Himalayan tea planta-
tions of North Bengal, among which the predators,
spiders and ladybird beetles, and among the parasitoid
groups, Braconidae and Ichneumonidae, were dominant
(Das et al. 2010).

Sycanus collaris (Fabricius):

Reduviidae a large family that belongs to the order He-
miptera, are found to be efficient predators of different
insect pests, preferably lepidopteran larvae (Ambrose et
al., 2009). Sycanus collaris, (Fabricius), known as the
assassin bug, all of its life stages efficiently feed on the
target insect. The sequential predatory behaviour of the
genus Sycanus on its prey is very active (Ambrose et al.,
2009). S. collaris is found to feed on different hosts, like
the tea red slug caterpillar, Eterusia magnifica (Butler)
as well as the pupal stage of the tea looper, Hyposidra
talaca Walker. During the winter period (December to
February), when the tea plants are subjected to pruning,
S. collaris forages for food and shelter in the un-pruned
plots and shade trees. They preferred to shelter in small
jungle trees associated with tea fields. The voracious
predatory behaviour of S. collaris effectively prevented
the increasing population density of H. talaca under
field conditions. Sarkar et al., (2019). Sarkar et al.,
(2019) reported the predatory efficiency of S. collaris on
the larvae of H. talaca and reconfirmed that the larger
size of life stage S. collaris preferred by the later stages
(IV and V instar larvae) to fulfill the nutritional require-
ments. Predatory behaviour of feeding preference high-
lights the vital role of this predator as an efficient bio-
logical control agent in the tea ecosystem. Conservation
of this predator in the plantation belt would be useful in
developing a bio-control-based looper pest management
strategy in the tea ecosystem.

Eocanthecona furcellata (Wolff):

The stink bug, Eocanthecona furcellata (Wolff) is one
of the important predator that has recently included in
the field of biological control due to its potential to prey
different orders of insect pests such as, lepidoptera,
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ABSTRACT

The present investigation has been camied out for DNA isolation, sequencing, sequence analysis,
tertiary structure prediction and phylogenetic analysis of Glutathione S-ransferase from fwo
freshwater synbranchid eel species of the genus Monopterus in different states of Northeast India
(Assam and Manipur). Glutathione S+ransferase is potentially used as a biochemical marker of
aquatic pollution and they are the decisive indicators of the toxic effect. The GST gene sequences
of M. cuchia is more G: C rich than M. albus and the GST gene of M. albus is more A: Trich than that
of M. cuchia. The instability index (Il) value of GST enzyme of the present study ranged from 49.26
to 52.67, which classifies the GST protein as unstable. The phylogenetic analysis of GST gene
revealed that, M. cuchia and M. albus formed two separate clades with high bootstap separation
98% and 100% in ML and MP tree respectively clearly indicates the possibility for existence of two
sub-species in M. cuchia. The MP phylogeny of GST gene also revealed genetic diversity within M.
albus at 73% bootstrap separation. Some of the samples of M. albus and M. cuchia in the GST
gene phylogenetic tree revealed the possibility of interbreeding or hybridization in the Monopterus
species. The predicted 30 structure of GST will reveal more insights on GST activity in M. albus and
M. cuchia in order to reveal the detailed detoxification mechanism freshwater eels.

Key words: Glutathione S-transferase, Monopterus. Northeast India, Synbranchid.
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An environment with resounding species diversity rein-
forces economic stability and human livelihoods over
time (UNEP, 2008). This comes from the fact that the
environment generates substantial scientific, ecological,
cultural and spiritual dividends to the societies they are a
part of (Abbot and Neba, 2001). As such, existence and
survival of the rhinoceros directly or indirectly assists
other wildlife and people who depend on the health of
that environment (Brook et al., 2014). At the dawn of the
twentieth century, 500,000 rhinos roamed Africa and Asia
(Shelley, 2018). These numbers dropped to 70,000 by
1970, and today, a little over 27,000 rhinos remain in the
wild. Due to continuous hunting and habitat degradation
over decades, few few rhinos have survived outside na-
tional parks and reserves (Gustafson ef al., 2018). Three
of the five rhino species that have survived are from Asia:
the greater one-homed rhino or Indian rhinoceros
(Rhinoceros unicornis), which has an estimated 3,500
individuals, the Javan rhinos (Rhinoceros sondaicus),
which has fewer than 70 individuals, and the Sumatran
rhinos (Dicerorhinus sumatrensis), which has fewer than
80 individuals. The Javan and Sumatran are now classi-
fied as critically endangered (CR) species on the IUCN
Red List. These rhinos, which are now located in Indone-
sia, continue to suffer a variety of threats. Surprisingly,
the Indian rhinoceros was downlisted from endangered
(EN) to vulnerable (VU) category in 2008 owing to its
improved condition. Following substantial population
gains, the larger one-horned rhino has become one of
Asia's greatest conservation success stories (Ghosh-
Harihar ef al., 2019). The species is still threatened, how-
ever, by poaching for its horn and habitat loss and degra-
dation.

Consumer demand for rhino horn, particularly in
Asia, promotes poaching. In 2015, poachers murdered at
least 1,300 rhinos in Africa. 691 rhinos were poached in
2017. In 2018, 508 rhinos were poached, a modest de-
crease. Stopping this is vital for their protection, especial-
ly for Asian indigenous species. Poaching will continue to
be a big threat to rhinos. Preventive measures must be
strengthened. The ability to detect illegal wildlife traffick-
ers' movements is important to their capture (Soud and
Talukdar, 2013).

Only 67 Javan rhinos are believed to exist in the
wild, making it one of the most endangered big mammals.
They are exclusively found in Ujung Kulon National Park
in Java's extreme southwest. The WWF supports the
Ujung Kulon Rhino Protection Units to protect the sur-
viving Javan rhino population from poaching and envi-
ronmental deterioration. In 2011, Vietnam declared a
rhino subspecies extinct (Brook et al., 2014). As part of
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this effort, the WWF is clearing Arenga palm trees from
6,178 acres of historic habitat. Removing palm trees and
aggressively restoring natural flora and food plants is
vital for rhino survival. Data on Javan rhino activity,
distribution, mobility, population size and genetic diver-
sity are being collected using video traps (Haryono et
al., 2015).

A total of less than 80 individuals survive in
dispersed subpopulations across Indonesia's Sumatra
and Borneo islands. The Javan rhino population is tiny,
but it is a robust reproductive population. However, the
Sumatran rhino is a rare species found only on the Indo-
nesian islands of Sumatra and Kalimantan (Havmller et
al., 2016). The few survivors live in scattered wood-
lands, making breeding difficult. Sumatran rhinos, the
world's tiniest rhinoceros, cannot breed in the wild. As a
result, their population has decreased.

Native to the Indian subcontinent, the Indian
rhinoceros thrives majorly in the alluvial Terai-Duar
savanna, grasslands and river forests of the Kaziranga
National Park and Pobitora Wildlife Sanctuary in the
Indian state of Assam, and Chitwan National Park of
Nepal. Exotic species, natural succession, and changes
in water regimes are the primary threats to its habitat.
The Indian and Nepalese governments have helped con-
serve this species. Reintroduction efforts have been
made in India's designated rhino Protected Areas, nota-
bly Kaziranga. India passed a species-preservation law,
which helped. However, approximately 70% of the Indi-
an rhino population is limited to Kaziranga National
Park. Land-use changes in the plateau, Pesticide run-off,
civil unrest, increased poaching, and habitat degradation
all threaten the Indian rhino's current state. This begs us
to understand why and how conservation efforts in the
Kaziranga led to conservation success of the greater one
-horned  rhinoceros  in  the Indian  sub-
continent.Kaziranga National Park (KNP) is "the largest
pristine and representative section in the Brahmaputra
floodplain" (UNESCO, 1985). It has 2,413 rhinos (KNP
Rhino Census, 2018), 2/3 of the global population. A
natural World Heritage Site in India. KNP has been in
the forefront of India's environmental conservation ef-
forts for decades due to river bank erosion, sedimenta-
tion, and land creation/destruction (Hazarika and Kalita,
2019).

To combat poaching, the Indian government
has undertaken many conservation measures. The Indian
Wildlife (Protection) Act, 1972, and the Indian Forest
Act, 1927, safeguard KNP. It also protected forest
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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has a single-stranded RNA genome that encodes 14 open reading
frames (ORFs), eight of which encode accessory proteins that allow the virus to infect the host and promote virulence. The genome
expresses around 29 structural and nonstructural protein products. The accessory proteins of SARS-CoV-2 are not essential for
virus replication but do affect viral release, stability, and pathogenesis and finally contribute to virulence. This paper has
attempted the structure prediction and functional analysis of two such accessory proteins, 9b and ORF14, in the absence of
experimental structures. Sequence analysis, structure prediction, functional characterization, and evolutionary analysis based on
the UniProtKB reviewed the amino acid sequences of SARS-CoV-2 9b (PODTD2) and ORF14 (PODTD3) proteins. Modeling
has been presented with the introduction of hybrid comparative and ab initio modeling. QMEANDIsCo 4.0.0 and ProQ3 for
global and local (per residue) quality estimates verified the structures as high quality, which may be attributed to structure-based
drug design targets. Tunnel analysis revealed the presence of 1-2 highly active tunneling sites, perhaps which will able to provide
certain inputs for advanced structure-based drug design or to formulate potential vaccines in the absence of a complete
experimental structure. The evolutionary analysis of both proteins of human SARS-CoV-2 indicates close relatedness to the bat
coronavirus. The whole-genome phylogeny indicates that only the new bat coronavirus followed by pangolin coronaviruses has
a close evolutionary relationship with the novel SARS-CoV-2.

1. Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is a positive-sense, single-stranded RNA virus with
a genome size of 29,903 nucleotides in length. The 5" termi-
nus of the SARS-CoV-2 genome encodes a polyprotein
(pplab), which is further cleaved into 15 nonstructural pro-
teins (nsp-1 to nsp-10 and nsp-12 to nsp-16), whereas the
3" terminus encodes four structural proteins (spike, enve-
lope, membrane, and nucleocapsid) and eight accessory pro-
teins (3a, 3b, p6, 7a, 7b, 8b, 9b, and ORF14) [1, 2]. The virus
is the causative agent of coronavirus disease 2019 (COVID-

19) and is contagious through human-to-human transmis-
sion. Previously identified human CoVs that cause human
disease include alphaCoVs hCoV-NL63 and hCoV-229E
and the betaCoVs HCoV-OC43, HKU , severe acute respira-
tory syndrome CoV (SARS-CoV), and Middle East respira-
tory syndrome CoV (MERS-CoV) [3]. Among the seven
strains coronaviruses (CoVs) discovered so far, three strains
proved to be highly pathogenic (SARS-CoV, MERS-CoV,
and 2019-nCoV), which caused endemic to severe CoV dis-
ease [4, 5]. The viruses can be classified into four genera:
alpha, beta, gamma, and deltaCoVs [6]. The SARS-CoV
and MERS-CoV infections can result in life-threatening
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Introduction

Transition metal-catalyzed C-H activation reactions have
emerged as an efficient and atom economical synthetic proto-
col for the construction of various pharmaceutical intermedi-
ates and complex molecules.' Among them, the oxidative alke-
nylation reaction has received much attention as one of the
most powerful tools in modern organic synthesis for the con-
struction of the C(sp”)-C(sp”) bond without prefunctionaliza-
tion of both the starting materials.” Being atom-economical
with low chemical cost and less waste formation, this coupling
strategy was privileged over other traditional cross coupling
reactions such as Heck, Suzuki-Miyaura, Stille and Negishi
reactions. Using this synthetic strategy, a number of cyclic or
acyclic olefins could be installed for the functionalization of a
wide range of carbocycles and heterocycles.” In this regard,
maleimide has always been a targeted molecule for the direct
oxidative alkenylation of its electron deficient olefinic bond
due to its wide availability in nature and bioactive compounds
(Fig. 1).* Direct oxidative alkenylation of maleimide via the C-
H activation process is a challenging task due to the lack of
the syn-periplanar f-hydrogen atom of the rigid bicyclic inter-
mediate of the succinimide ring. Consequently, rotation of the
o-bond is restricted and elimination of the p-hydrogen atom is
not feasible.” Therefore, most of the reports are based on tran-
sition metal-catalyzed C-H bond alkylation/1,4-addition %
and different annulation reactions.’® To circumvent this
problem, Capretta and his group utilized bromomaleimide as
a starting material for the arylation of maleimide via a coupling
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A Pd(i)-catalyzed oxidative alkenylation of 4-hydroxycoumarins with maleimides for the synthesis of
4-hydroxy-3-maleimidecoumarins has been described. This methodology proceeds via C-H activation
and C(sp?)-Cisp?) bond formation providing a series of alkenylated Heck-type products.

reaction.® Later, a major breakthrough was achieved by Prabhu
and co-workers without prefunctionalization of both the start-
ing materials. In this perspective, they reported various
directing group assisted Rh(m)-catalyzed oxidative alkenylation
reactions of maleimides leading to the formation of Heck-type
products (Scheme 1a and b)**“®” In addition to these,
Jeganmohan and group reported a Rh(m)-catalyzed ortho-alkeny-
lation of anilides and an aerobic oxidative alkenylation of aryla-
cetamides with maleimides to furnish some Heck-type
products.®* Later on, Sharma et al. disclosed a Rh(m)-catalyzed
regioselective C-H activation strategy for the alkenylation of
2-amino-1,4-naphthoquinones with maleimides (Scheme 1c).””
Furthermore, Ravikumar's group described a Cofm)-cata-
lyzed regioselective alkenylation reaction between indoles and
maleimides (Scheme 1d).”* This reaction is triggered by a
weakly coordinating acetyl group providing 4-maleimide sub-
stituted 3-acetylindoles via C-H bond activation/functionali-
zation. Recently, Hajra and co-workers reported a Rh(m)-cata-
lyzed site selective alkenylation reaction of 2-arylindazoles with
maleimides to accomplish the functionalization at the less
nucleophilic ortho-position of the aryl ring (Scheme 1€).7? In
addition to these, several reports on a site-selective catalytic
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Fruits and vegenbles provide sufficiest condition for the growth of severl fungs sad bactenia Microurgansms spail the
fruts and vegetabios and chisnges the lesturo and makes them unsttable, There is o besvy loss of fruits s vogetubles due 1

spoitage by microoegnisems, however Guring handiing
farmers suffesed 2 great loss due 1o spodlage. In the present study 2 total of bout 3 spoiled frusts wnd

und transporsation also, there i 0 groster msk 0 get damaged Thus
Ispoiled vegemables were
Hiochemical

taken from some local markets of Nagaoa, from which fungal and hactenial isolates were isoluted and identified.

tests Tor the isolated bactoria wiere nlso done.
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INTRODUCTION

leads to change in texture, taste and which can't be eatuble
(Akinmusire, 2011), The present study aims to isolate and

Fruits and Vegetables are rich source of v |

und fibers and thus ure essential to sustain a healthy
lifestyle. They are also a rich source of antioxidants thus
are essential to protect us from various discases (Kalia and
Gupta, 2006). Vegetables are consumed on a daily hasls
and their consumption is also key area for maintaining o

identify mi 2 from some spoiled fruits and
vegetubles collected from Nagson, Assum.

MATERIALS AND METHODS

Some d spoiled fruits like npple, banuna and

balanced diet. One of the major risks for the pmrvanun
of fruits und vegetables is that they have o very short shelf
life and they ure d to the microbial Ination if
contacted through soil, dust and water. Thus preservation

grapes und vegetables like potato, tomsato and onion were

collected from three different markets of Nagaon and

are directly brought to  the Botany laboratory for the

isalation und identification of microorganisms which are
ible for their spoil

of fruits and vegetables are very much i for
consumption for a longer duration,

Muny are engaged in the prod of fruits und
vegetables 10 u larger extent. India being an agricultural
rich country produces fruits and vegembles in o huge
scale. India s the second largest producer of fruits and
vegetables after China. According to Kumar (2011), Food
und agricultural organization (FAO) data shows that Indiy
has produced about 764242 tons of fruits, 1563235
thousand tons of vegetables and 388269.2 wns of food
grins in - 2011 Even due to d of

¥ Sponag

Isolation of fungi

Isolation of fungi from the spoiled fruits and vegetables
were done following standard protocols in which they
were firstly washed with sterile distilled water and
ultimately surface stenlized with 1% Ca(OCT), and with
the help of sterilized sharp mzor, tissues adjicent to the
diseased portion were cut and placed into PDA media
which was supplemented with peniciltin (100000 anits/L)
and streptomycin (0.2 g/L). The plates with the sterilized

fruits and bles, during ’ handling,
storige heavy losses of fruits and vcgﬂnbla are reported
(Chukwuka er af, 2010, Zubbair, 2009, Barth et al.,
2013)

The differences i the presence or absence of

tissues were incubated for a week ot 26=2°C until the
growth of the fungi was not observed The fingi growing
ont from lhc nd;nccm tissues were identified following

fard i Is (Barnett and Hunter,

1988; Gilmann, 1957).

microorganisms could be due to various factors which  Isolation of bacteria
can be due to resident microflora m the soil, presence of
dent microfiora through animal Isolation and identifi of b from the spoiled

any

Khatri and Sharmn,2018) Microorganisms  spoil them
and thus leads 1o a great loss to the Mankind. Spoilage

fruits and vegetsbles collected from three different sites
of Nagaon were doone following serial dilution method

Dipanjsl Dewv sed Ruppyot] Gogor

Table 1- Table representing oceurrence of different isolates of fungi from spoiled fruits and vegetable samples

Isalates ¢ 3“" ¥ Apple Banans Grapes Potato Tomato | Onlon Fn:;n-
§ Black mold like
Aspergiiiuy sp.1 atmickre + + - + . 320y
Aspengiliuy sp.2 Purplish colony - + - + + - 3(20)
Winte smoolh
Penic il sp.| obinday + + - + + - 4266
Pemaciliium sp2 m "'f“"“" 4 + - = - 5330
Vowilink 08 [—] ﬁ 4{26,6)
Phyeoptho D 3(20)
= 3 Tools Mobile View Share
Sclerotinic H26.6)
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Abstract. The evolutionary dynamics of bimodal pulsational mode, arising because of the long-range
conjugational gravito-electrostatic interplay in viscoelastic polytropic complex multicomponent astroclouds with
partial ionisation, is classically examined using @ non-relativistic generalised hydrodynamic model approach
The equilibrium distribution of the diversified constitutive species forms a globally quasi-neutral hydrostatic
homogencous configuration. The primitive set of the astrocloud structuring equations specifically includes polytropic
(hydrodynamic action) and nonlinear logatropic barotropic (turbulence action) effects simultaneously. A normal
mode analysis over the perturbed cloud results in a unique form of sextic polynomial dispersion relation with variable
poly-parametric coefficients. A numerical analysis technique is provided to show the exact nature of the modified
viscoelastic (turbo-viscoelastic) pulsational mode in the two extreme hydrodynamic and kinetic regimes. It is seen
that, in the former regime, the dust-charge ratio (negatively-to-positively charged grains) plays a destabilising role
1o the instability. In contrast, the dust-mass ratio (negatively-to-positively charged grains) develops a stabilising
influence in the wave-dynamical processes. In the latter regime, the viscoclastic relaxation velocity associated
with the positively charged grains acts as an amplitude stabiliser. Conversely, the viscoelastic relaxation velocity
of the negatively charged grain fluid introduces destabilising influences. The unique features of the propagatory
and non-propagatory mode characteristics are claborately illustrated. The reliability of the investigated results
is judiciously validated by comparing the results with the specific reports available in the literature. Lastly, the

first-hand astronomical implications and applications of our study are summarily outlined.

Keywords.

PACS Nos  52.27.LW; 92.60.Nv

1. Introduction

The natural existence of conjugational bimodal instabil-
ity dynamics (pulsational type) in complex astrophysical
plasma fluids under the conjoint gravito-electrostatic
interplay is one of the most fundamental tenets in
astrophysics for decades. The instability dynamics is
triggered by the counteraction of long-range conju-
gational gravito-electrostatic force fields in partially
ionised complex dusty astrofluids [1-8]. The threshold
condition responsible for triggering such an instabil-
ity leading to bounded structures to form is that the
gravito-electrostatic forces should be nearly compara-
ble [4]. In other words, bounded structures would result
in the existence of an overlapping scale between the
self-gravitational and electromagnetic interactions by
the constitutive dust grains. Its relevance is primarily

Published online: 06 February 2021

Astroclouds; turbo-viscoelasticity; pulsational mode.

pronounced in various complex mechanisms of wave-
induced fluid material redistribution leading to the
phase dynamics initiation of astrophysical large-scale
bounded structures, such as planetsimals, stellesimals,
comets, etc. [1,2].

A good number of researchers have carried out sys-
tematic investigations to explore the complex instability
dynamics of pulsational source leading to structure
formation in astrofluid media in the recent past. The
conjugational instability dynamics in the presence of
fluid viscoelasticity has recently been addressed by
Dutta and Karmakar [7]. The most important point
reported in their study is that the grain mass and the
viscoelastic relaxation time associated with the charged
dust fluid play stabilising roles on the fluctuations in
the hydrodynamic regime. In contrast, in the Kinetic
regime, the stabilising effects are introduced by the
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Exploration Of Contemporary Women Themes In Ismat
Chughtai’s “The Crooked Line”
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Abstract: The paper explores the study of women by a women contemporary writer in the post
modernism conventions. The title of the paper enhances to the ideas and concepts brought out in
the novel by Ismat Chughtai’s “The Crooked Line™ where several themes of women related needed
to be studied. Common traits of human personality are addressed in the exploration of women
themed novels. The novel explores the core of the female psyche. The novel surfaces the struggle

of modern women’s existential capacity to establish her own identity and individuality.
Keywords: women, race, sexuality, conservative
Introduction:

Ismat Chughtai, a prolific women writer of the 20" century has brought her magna opus, The
Crooked Line (Terhi Lakeer) in a time of political and social revolution during India’s colonial
period. Chughtai screens out the complex relationships emerged within women living and working
in relative seclusion, and the intellectual and emotional contradictions lying in the heart of a
rebellious country in the time of freedom movement. The Crooked Line was published in the year
1943. Chughtai explores out the inner realms of women’s lives. The novel comprehends the story
of a young spirited woman who rebels against the traditional Indian life of purdah or female
seclusion. Shamman, the protagonist and her sisters are raised in a conventional Muslim household
entitled to constraints. As a semi-autobiographical novel of a strong minded fiery spirited middle
class Muslim girl bent on exploring the shape and nature of consuming desire, Chughtai explores
the complex relationships between women caught in a changing culture. It is a fact that human
relationships have been efficiently dealt in the novels of various Indian novelists and Chughtai was
the one who shook the very foundation of the biasness in their society through her novel Tehri
lakeer. In the novel, the novelist use the technique of bildungsroman which focuses on the
development of the central protagonist from birth to a position of stability. The writer divides the
narrative which encompasses India’s movement for independence into three phases of shamman’s
turbulent life- childhood, adolescence, and adulthood.
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Some Significant Cultural Aspects of the Society
as Depicted in the Padmaprabhrtaka

Mndusmita Bharadwaj*
Prof. Kameshwar Shukla**

Introduction:

Sanskrit lnerature with its affluent literary forms ennches the Indian
society and its culture. The two main divisions of kdvia viz. dpsyakdvya and
sravvakdvve have assimilated different kind of literary forms of Sansknt
hterature. Drsvakdyya comprises of ten rijpakas' and cighteen uparipakas’.
Bhdna is one of the ten kinds of ripekas. In the works of Sunsknit dra-
maturgy such as the Ndpyasdsre’, Dasariipaka’, Sahityadarpana ete., the
features of Mhina have been prescribed. Bhdna ensures its remarkable
position in the Sansknt literature with distinctive delineation of subject-
matter, chamctenization and aesthetic essence. The Padmoprabhytaka
bhina provides literary evidences for the eatical appraisal of the contem-
porary society. Different aspects of socicty have been exhibited by the
author. The appearance of vartous characters ennches a broad spectrum
of social issues i the bhdna.

* Assistant Professor, Samwknst Department, Damang College, Terpur, Assam, Mobile
no. 7576021100, Emal-ld: awvidusmstablaradway mbiegmal com
** Professor, Dept. of Sanskrt, Gashati University, Guwahat
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Abstract

Pesticide resistance, cross-resistance, and limitation of potential biopesticide on Helopeltis theivora Waterhouse [Commonly
known as tea mosquito bug (TMB)] have strongly triggered notable economic losses in tea [Camellia sinensis (L.) O. Kuntze]
industries across African and some selected Asian countries like India and Bangladesh. Repellent agents like essential oils
(EOs) could be quite promising to reduce the adverse and numerous side effects of synthetic pesticides; however, scientific
study on chemoreception through olfaction, as a sensory modality on this pest, is yet to be done. In this study, therefore,
spatial olfactory response of few selected essential oils (N=7) has been highlighted in a modified vertical Y-tube olfactometer
(VYTO), which is based on the negative geotaxis crawling movement (NGCM) of the pest within the confined environment
of the olfactometer. The NGCM distance covered by the TMBs was 80 cm in 16.02 + 1.47 (Mean + SD) min with a speed
of 8x10* m/s. This study is also first to report the spatial repellency, as spatial activity index (SAI), of transfluthrin as a
positive control (0.88%) against TMBs [SAI of 0.849 + 0.042 (Mean + SD)]. Based on EOs yield, natural abundance, and
growth, wild Agerartum conyzoides (L.) was found to be a potential spatial repellent agent [SAI of 0.925 + 0.036 (Mean
+ SD)] against adult female TMBs. GC-MS analysis of A. conyzoides detected precocene I and precocene 11, as the most
probable metabolites within the highest peak area (%). This study will definitely help in the behavioral study on TMBs in
the future; especially, in the elucidation of spatial bio-insecticidal properties of the abundant volatile aromatic compounds
in the natural environment.

Keywords Helopeltis theivora - Vertical olfactometer - Spatial activity index - Essential oil - Negative geotaxis crawling
movement - Agerartum conyzoides

Introduction

Highlights

® Negative geotaxis crawling movement (NGCM) of adult female
H. theivora, within an artificial chambered condition, covers
a distance of 80 cm in 16.02 + 1.47 (Mean + SD) min with a
speed of 8107 (m/s).

© This study has evaluated the spatial activity index (SAI) of
hydrodistillate essential oils (EOs) using a fabricated vertical
Y-tube olfactometer (VYTO) against adult female H. theivora.

® Transfluthrin (0.88%) is quite promising with an SAI value
of 89.55 + 4.36 (Mean + SD) and knockdown % of 5 in 8
replicates (N=40).

e EO of Agerartum conyzoides (L.) is a potential spatial repellent
with a SAI value of 0.849 + 0.223 (Mean + SD), where
precocene I and precocene Il are present in the higher peak areas
(%) of the GC —-MS chromatogram.

® The significance of this study relies on the application of the
VYTO and NGCM for the future assessment of spatial activity
of different EOs against this tea pest.

Extended author information available on the last page of the article

Published online: 22 July 2021

Tea [Camellia sinensis (L.) O. Kuntze] is the most com-
monly used alcohol-free beverage around the world (Nath
and Bhattachayya 2014) which is also popular due to
health promoting benefits such as chemopreventive and
chemotherapeutic effects on cancer (Khan et al. 2008;
Khan and Mukhtar 2008). Among the top important tea
pests, tea mosquito bug (TMB) or Helopeltis theivora
Waterhouse is a serious sucking-pest of this monoculture
plantation that is under the Heteropteran group and in the
family Miridae (Capsid bugs) (Roy et al. 2011). Apart
from tea, TMB is also getting importance as a pest due to
the damages in various crops: cocoa, cashew, and cotton
(Barbora and Biswas 1996). Since tea is a perennial crop,
it provides a stable and favorable microclimate for TMB
that has geared up to the status of a major tea pest in India

@ Springer



Journal of Applied Research on Medicinal and Aromatic Plants 24 (2021) 100319

JARMAP

S

oy

Contents lists available at ScienceDirect

Journal of Applied Research on Medicinal and
Aromatic Plants

journal homepage: www.elsevier.com/locate/jarmap

1)

Glass microfiber based method for extraction and detection of BVOCs of  '*
Camellia sinensis (L.) O. Kuntze

g7

Pranjal P. Das

Department of Molecular Biology and Biotechnology, Tezpur University, Assam, 784028, India

ARTICLE INFO ABSTRACT

Keywords: Under natural and ecological interaction like biotic and abiotic stresses, plants constitutively synthesize sec-
BVOCs ondary metabolites which are extremely necessary for their normal growth and survival. Biogenic volatile
C“_""""“ sinensis organic compounds (BVOCs) are such secondary metabolites from adverse environmental conditions like
E’;m:‘::;m flter different biotic/abiotic stresses where herbivory and mechanical wounding, such as leaf cuttings, are easily
GOMS observed. However, BOVCs released from plucking injury on the young stem of Camellia sinensis (L.) O. Kuntze
Perfume industry has very limited understanding which is usually experienced as “pleasing aroma” in the tea plantations. More-

over, “direct volatile injection” is a common method for BOVCs molecular characterization. In this work, a
modified method, i.e., vacuum pressure coupled adsorption of BVOCs in glass microfiber filter, was used to firstly
explore BOVCs from the stem injured young tea foliages (TV22), followed by molecular detection of its n-hexane
fraction by GC-MS analysis. GC-MS chromatogram with stable baseline has shown the presence of a 13 (thirteen)
lower MW metabolites (Cy-Cy2) below 3 min of runtime which has signified the successful modification of earlier
methods. In terms of power consumption, time, heat sensitive volatiles, and detection of low molecular weight/
concentration metabolites, this method has strong advantages over the hydrodistillation method. Coupled with
other downstream analyses, this method of extraction and detection of BVOCs of “pleasing aroma” from hand-
plucked tea foliages has the potential to be observed for future application in perfume industry as a room, or

body freshener.

1. Introduction

In addition to primary metabolites, plants also produce secondary
metabolites for ecological interactions with different biotic and abiotic
stress agents, growth, and their behavior through different hormones
(Holopainen and Gershenzon, 2010; Pichersky and Gang, 2000; Spinelli
et al., 2011; Theis and Lerdau, 2003; Vickers et al., 2009; Vivaldo et al.,
2017). Plants generate a wide range of biogenic volatile organic com-
pounds (BVOCs) as green leaf volatiles (GLVs), nitrogen-bearing com-
pounds, and aromatic compounds by a constitutive way or in the
presence of different stimuli (Holopainen et al., 2010; Holopainen and
Gershenzon, 2010). Leaf tissues of plants commonly find critical stress
from mechanical damage throughout their whole life cycle (Brilli et al.,
2014). For all the plant species, GLVs are universally generated and
swiftly released (Brash, 1999; Hatanaka et al., 1987) from membrane
breakdown in response to adverse environmental conditions such as
drying (Capitani et al., 2009; Graus et al., 2010), freezing (Fall et al.,
2001), herbivory outbreaks (Degen et al., 2004; Turlings and Tumlinson,
1992; Vancanneyt et al, 2001; Wu et al, 2008) and mechanical

E-mail addresses: ppd_1985@tezu.ernet.in, cicibiotech@gmail.com.

https://doi.org/10.1016/j.jarmap.2021.100319

wounding like leaf cutting (Brilli et al., 2014; Loreto et al., 2006)
Likewise, green stem volatiles (GSVs), ie., VOCs released from stem
injury (mechanical or herbivory) to plants’ young foliages are reported
to have a different molecular profile (Mayer et al.,, 2008; Piesik et al.,
2011).

Camellia sinensis (L.) O. Kuntze, commonly known as “Tea plant”, is
an evergreen, perennial monoculture crop resembling a “single-species
forest™ of genetically diverse cultivars (Banerjee, 1983; Cranham, 1966;
Roy et al., 2015) The aroma or BVOCs of processed tea leaves like black,
green, oolong tea (Kawakami, 1997; Kumazawa and Masuda, 2002;
Schreier, 1988; Takeo, 1996; Takeo and Mahanta, 1983; Yamanishi
et al., 1970), and fresh leaves by distillation process (Mu et al., 2014)
were reported earlier. However, the actual model of BVOCs for every
processed product and all the present tea varieties is still unclear due to
limitations in the different hydrodistillation processes. Apart from these,
the hand-plucking of young foliages of tea plant (two leaves and one
bud), the economic portion for the tea industry, used to produce a
typical pleasing aroma in the field which certainly could have tremen-
dous potential application in the perfume industry. However, till date,

Received 25 August 2020; Received in revised form 15 May 2021; Accepted 27 May 2021
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A REVIEW ON THE ANIMAL VIRUSES WITH SPECIAL
REFERENCE TO THE COVID-19, DISEASE,
SYMPTOMS, GENOMICS, TREATMENT ETC.

Parishmita Devi
Department of Life Sciences. Dibrugarh University-786004, India
Email: parishmitadeviOS @gmail.com
Abstract: a group of RNA virus that maminly infect mammals and birds. There are some corona

viruses that are capable of infecting human are 229E. OC43. HCoV-NL63. SARS-CoV. MERS-

oV, HKUI ectc. COVID-19 is a new strain of corona originated from Wuhan, China in
December, 2019. COVID-19 has club- shaped glycoprotein spikes in the envelope that gives the
virus a crown- like appearance that help them in attacking and binding. Corona viruses infect the
respiratory tract and cause various infections like high fever, sore throat, dry cough, respiratory
problem etc. The virus is transmitted through coughing and sneezing. Despite of great efforts,
there is no specific treatment of this disease. So, for now prevention and management are the
best options. It has been reported that various treatments like Remdesivir. choloroquine etc. has
been use 1o control it. Use of convalescent plasma transfusion has also shown some sort of
success for COVID-19. Several vaccines have been being prepared for the treatment of COVID-
19 and hope it may available soon.

Keywords: Corona viries, Covidi19, Disease. IDNA, RNA.
Introduction: Viruses are tiny. obligate. intracellular parasitic agent which contains either a

RNA or DNA as genetic material which is surrounded by a protective. virus- coded protein coat
called capsid [1]. Capsid protects the genome from environmental danger and also helps in
efficient delivery of viral genomes into new host cell [2]. Viruses have to rely on specialized host
cells for propagation. which supply the complex metabolic and biosynthetic machinery of
cukaryotic and prokaryotic cells. A complete virus particle is known as a “*Virion'. The principle
role of virion is to release its DNA or RNA genome into host cell so that the viral genome can be
expressed by the host cell. The viral genome is usually associated with some basic proteins,
which is packed inside a protein capsid. The nucleic acid. protein. together with the genome
called as nucleocapsid. In enveloped viruses. the virus is surrounded by a lipid bilayer which is
modified host cell membrane and studded with an outer layer of virus envelope glvcoproteins
[1l. Animal viruses can be classified on the basis of the type of genome (i.e., DNA or RNA)

which may be single stranded (ss) or double stranded (ds). In addition, viruses are usually called

1725
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on the basis of their morphological features. DNA viruses are divided into 5 families among
which Parovirus family includes all the viruses having ss linear genome. The other families of
DNA viruses are Polyomavirus, Papillomavirus (which having ds circular genome) and
Adenovirus, Herpesvirus (having ds linear genome). RNA viruses are grouped into positive (+)
single- stranded RNA virus, negative (-) single stranded RNA virus and double- stranded viruses.
Positive (+) stranded RNA virus includes 5 families of viruses namely Picornavirus, Flavivirus,
Togavirus and Coronavirus. The family Coronavirus includes prototypes namely Mouse hepatitis
virus (MHV), SARS. Negative (-) single- stranded RNA viruses are grouped into 3 families
namely. Rhabdovirus. Orthomyxovirus. Paramyxovirus. Double- stranded RNA viruses include
Reoviruses [3]. Corona viruses are group of enveloped viruses having single- stranded, positive-
sense RNA genomes and they mainly infect mammals and birds and cause respiratory or gastro-

intestinal disease [4]. In some cases. it also causes neurological illness or hepatitis [S].
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OPEN Antimony induced structural

and ultrastructural changes
in Trapa natans

Sangita Baruah™*, Monashree Sarma Bora®?, Sanghita Dutta’, Kalyan Kumar Hazarika?,
Pronab Mudoi’ & Kali Prasad Sarma™"

Antimany (5b) is considered as a priority toxic metalloid in the earth crust having no known biological
function. The current study was carried out in a hydroponic experiment to study the accumulation of
ecatoxic Sbin subcellular level, and to find out the ultrastructural damage caused by Sbin different
vegetative parts of Trapa natans. Sb-induced structural and ultrastructural changes of T. natans

were investigated using scanning electron microscope (SEM) and transmission electron microscope
(TEM). Experimental plants were exposed to differant Sb(lll) treatments: SbT1 (1.5 pmel/L), SbT2

(40 pmel/L) and SbT3 (60 pmollL). Calculated bioconcentration factor (BCF) and translocation factor
(TF) showed that at higher concentration (5bT2, SbT3), T. natans is a potent phytoexcluder whereas
it can translocate a substantial amount of Sb to the aerial parts at lower concentration (SbT1). SEM
analysis revealed Sb-mediated structural changes in the size of stomatal aperture, intercellular spaces
and vascular bundles of different vegetative tissues of T. natans. TEM results showed subcellular
compartmentalization of Sbin vacuole and cell wall as electron dense deposition. This is considered
as a part of strategy of T. natans to detoxify the deleterious effects under Sb stress conditions. Fourier
transform infrared spectroscopy (FTIR) study of plant biomass revealed possible metabolites of T.
natans which can bind Sb.
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Nanopesticides: A Systematic
Review of Their Prospects With
Special Reference to Tea Pest
Management

Bhabesh Deka™, Azariah Babu', Chittaranjan Baruah? and Manash Barthakur?®

' North Bengal Regional Research and Development Centre, Nagrakata, India, * Postgraduate Department of Zoology,
Darrang College (Affiliated to Gauhati University), Tezpur, India, * Department of Zoology, Pub Kamrup College, Baihata
Chariali, India

Background: Tea is a natural beverage made from the tender leaves of the tea plant
(Camellia sinensis Kuntze). Being of a perennial and monoculture nature in terms of
its cultivation system, it provides a stable micro-climate for various insect pests, which
cause substantial loss of crop. With the escalating cost of insect pest management and
increasing concern about the adverse effects of the pesticide residues in manufactured
tea, there is an urgent need to explore other avenues for pest management strategies.

Aim: Integrated pest management (IPM) in tea invites an multidisciplinary approach
owing to the high pest diversity in the perennial tea plantation system. In this review, we
have highlighted current developments of nanotechnology for crop protection and the
prospects of nanoparticles (NPs) in plant protection, emphasizing the control of different
major pests of tea plantations.

Methods: A literature search was performed using the ScienceDirect, Web of Science,
Pubmed, and Google Scholar search engines with the following terms: nanotechnology,
nanopesticides, tea, and insect pest. An article search concentrated on developments
after 1988.

Results: We have described the impact of various pests in tea production and innovative
approaches on the use of various biosynthesized and syntheric nanopesticides against
specific insect pest targets. Simultaneously, we have provided support for NP-based
technology and their different categories that are currently employed for the management
of pests in different agro-ecosystems. Besides the broad categories of active ingredients
(Al) of synthetic insecticides, pheromones and natural resource-based molecules have
pesticidal activity and can also be used with NPs as a carriers as alternatives to
traditional pest control agents. Finally, the merits and demerits of incorporating NP-based
nanopesticides are also illustrated.

Conclusions: Nanopesticides for plant protection is an emerging research field,
and it offers new methods to design active ingredients amid nanoscale dimensions.
Nanopesticide-based formulations have a potential and bright future for the development
of more effective and safer pesticide/biopesticides.

Keywords: nanotechnology, tea, insect pest, nano pesticides, IPM
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Abstract

Background: Entomopathogens are pathogenic to insect pests. Several types of naturally occurring, viz. fungus, bac-
teria, viruses, and nematodes, infect a range of insect pests and help manage crop growth. They offer several advan-
tages over chemical pesticides, including being precise, safe, and ecologically sustainable. Agricultural systems are
streamlined, and changes to natural ecosystems occur. Viruses, bacteria are host-specific, while fungi have a greater
host range, and they may infect both soil-dwelling and aboveground pests.

Main body: The study highlights the current state of knowledge on entomopathogenic microorganisms (EM)
(entomopathogenic fungi, nematodes, viruses, bacteria, etc) as it relates to their current usage as biological pest man-
agement. It is essential to enhance our understanding of the ecology of EM and their role in nature to use a variety of
biological control techniques against insect hosts. This article may help to comprehend their accomplishments in the

significant field. Some recent researches indicated common patterns in interactions between insect pests and EM.

Conclusion: More focus has been placed on the use of natural enemies like entomopathogens for pest control in
recent years. EM expands possibilities for insect control. Eco-friendly alternatives to existing agricultural pesticides are
being developed which are utilized to control insect pests and support agricultural sustainability.

Keywords: Entomopathogenic fungi, Bacteria, Viruses, Nematodes, Pest management

Background

Plant pathogens (fungi, oomycetes, bacteria, viruses,
and nematodes), weeds, arthropods (mainly insects and
mites), molluscs (slugs and snails), and a few vertebrates
are among the agricultural pests. By feeding on crops,
they degrade the production and quality of a product.
Pest species are believed to number in the millions glob-
ally. They have a major impact on a limitation on agri-
cultural output that has resulted in a 40% reduction in
potential world crop yields these setbacks (Mantzoukas
and Eliopoulos 2020). Mites and insect pests host sev-
eral naturally occurring bacteria, fungi, nematodes, and
viruses that infect a wide range of organisms. Insect pests
are considered important deterrents, accounting for an
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@ Springer Open

estimated 10.80% of worldwide agricultural losses in the
post-green revolution age (Dhaliwal et al. 2015). In addi-
tion, an estimated 18-26% decrease in world yearly agri-
cultural output, worth $470 billion, was recently recorded
(Mantzoukas and Eliopoulos 2020). Insecticides are used
to reduce these losses and, as a result, have become an
essential method for controlling insect pest infestations
due to their low application effort, high usefulness, and
expediency (Sharma 2019). However, concentrated
application of chemicals has resulted in the advance-
ment of resistance to one or more classes of insecticides
in as much as 80% of cases (Sharma 2019). As a result,
entomopathogens, which include fungi, viruses, pro-
tozoa, and bacteria, are seen as regulatory operators of
pest infestations. Entomopathogens that occur naturally
are important control elements for insect populations
(Roy and Cottrell 2008). The word entomopathogens was
coined by Tanzini et al. (2001) to describe microorgan-
isms that control the population of insect pests to levels
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Abstract

Hyposidra talaca is a vicious pest of tea plants in the Eastern Himalayan’s Darjeeling foothills and NE India. The infestation of this pest
leads to crop loss, as early instars prefer to feed the young harvestable leaves and late instars feed the matured leaves, which leads to loss of
photosynthetic capacity of the entire tea bush. Among the few accessible methods to control H. talaca is the baculovirus H. talaca
nucleopolyhedrovirus (HytaNPV). DNA-binding protein (DBP) plays a significant role in HytaNPV during viral replication and tran-
scription. The present study attempted to predict the structure and the functional analysis of two crucial DNA-binding proteins (DBP-1 and
DBP-2) in the absence of experimental structures. Analysis of sequence, prediction of structure, functional characterization, and evolu-
tionary analysis based on UniProtKB studied the amino acid sequences of DBP-1 and DBP-2 proteins. Modeling of these two proteins
was presented using ab-initio modeling. QMEANDIsCo 4.0.0 global and local per-residue quality estimates verified the structure as high
quality. Phylogenetic analysis of both HytaNPV DBP-1 and DBP-2 proteins revealed a close evolutionary relationship with Buzura
suppressaria nucleopolyhedrovirus. Tunnel analysis revealed multiple tunnels in DBP-1 (six) and DBP-2 (eleven), indicating a large
number of transport pathways for small ligands that influence their reactivity. The theoretical structures and statistical verifications were
successfully deposited in the Model Archive. They will be useful for advanced computational analysis of each protein’s interactions for
detailed functional analysis and understanding of viral pathogenesis in the absence of a complete experimental structure.

Keywords Hyposidra talaca - Baculovirus - HytaNPV - Ab-initio modeling - DNA-binding proteins - Evolutionary relationship

Abbreviations Introduction

NPV nucleopolyhedrovirus

HytaNPV  Hyposidra talaca nucleopolyhedrovirus Hyposidra talaca (Lepidoptera: Geometridae), commonly
Bp base pair known as the black inch looper, is considered a major tea pest,
DBP DNA-binding protein which causes considerable damage to tea plantations, leading to a
BmNPV  Bombyx mori nucleopolyhedrovirus loss in yield and the quality of manufactured tea as well. In
DBP-1 DNA-binding protein-1 general, chemical insecticides are being used for the control of
DBP-2 DNA-binding protein-2 tea pests, including this black inch looper by the tea planters

(Hazarika et al. 2009). The use of chemical pesticides has many
negative impacts, such as the development of resistance in in-
5 Bhabesh Deka sects, aboli?ion of pamral fznenlies. imbalanceA in pamral gcosys:

bhabesh.deka@gmail.com tems, and increasing environmental contamination besides af-
fecting human health. Therefore, non-chemical control measures
are extremely important for managing destructive pests (Deka
et al. 2017; Nguyen et al. 2018). Bio-control agents play a vital
role in managing pests, especially lepidopteran pests with well-
balanced ecological systems, by helping in the reduced use of
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The COVID-19 Pandemic and its impact on wildlife
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COVID-19 is possibly the greatest and most enormously
significant crisis against humans in the planet's modern
history. The group of Coronaviridae includes viruses with
very long RNA genomes of up to 33,500 nucleotides.
SARS-CoV-2 belongs to the Sarbecovirus family, with an
approximate genome size of 30.000 nucleotides (Wu et
al., 2020). SARS-CoV-2 has four main structural pro-
teins: spike (S), envelope (E), membrane (M), and nucle-
ocapsid (N). Additionally, some other non-structural pro-
teins are encoded in the ppla and pplab polyproteins,
essential for viral replication (Wu et al., 2020; Baruah et
al., 2020; Baruah ef al., 2021; Sharma and Baruah, 2021).
The coronavirus has upended our way of life, but it's also
having a dramatic impact on animals across the globe too,
from black rhinos being poached in Botswana to a cough-
ing tiger in New York and emboldened goats on the
streets of Wales.

Current view, based on certain evidence, says the corona-
virus originated in bats, yet it is not known how it got into
the human populace, causing pandemic situations in 2020
and 2021 as the first and second waves of infectivity, with
the death of several hundred thousand human lives. Re-
searchers overwhelmingly believe that it’s a wild virus,
which was probably passed to people through an interme-
diate species. But no one has found the virus in the wild
yet, so other explanations cannot be ruled out entirely.

Given the similarity of SARS-CoV-2 to bat
SARS-CoV-like coronaviruses2, it is likely that bats
serve as reservoir hosts for its progenitor. Although the
genome named RaTG13, sampled from a bat named Rhi-
nolophus affinis (Wan et al., 2020), is 96% identical to
SARS-CoV-2, its spike diverges in the receptor binding
domain (RBD), which suggests that it may not bind effi-
ciently to human ACE2 (Zhou et al., 2020). That
RATGI13 was 96% identical to SARS-CoV-2, making it
the closest known relative and strongly suggesting the
new virus originated in bats.

Pangolins were among the first animals suspect-
ed of being the intermediates. Two teams in China report-
ed that they’d found similarities between SARS-CoV-2
and coronaviruses isolated from tissue of Malayan pango-
lins (Manis javanica) that had been confiscated. Trading
pangolins is illegal in China. Malayan pangolins (Manis
Javanica) illegally imported into Guangdong province
contain coronaviruses similar to SARS-CoV-2 (Zang et
al., 2020). Although the RaTG13 bat virus remains the
closest to SARS-CoV-2 across the genome (Zhou et al.,
2020), some pangolin coronaviruses exhibit strong simi-
larity to SARS-CoV-2 in the RBD, including all six key
RBD residues (Zang et al., 2020). This clearly shows that

*Corresponding Author’s E-mail: dksgu@yahoo.co.uk

human-like ACE2 is the result of natural selection.
However, pangolin coronaviruses turned out to be too
distant to be direct ancestors of SARS-CoV-2. However,
they are the only wild mammals besides bats living with
coronaviruses similar to SARS-CoV-2, suggesting an
intermediate source.

It has been well argued that many species, like
cats, fruit bats (Rousettus aegyptiacus), ferrets, rhesus
macaques, and hamsters, have been shown to be suscep-
tible to SARS-CoV-2. Outside the laboratory, animals
including pet cats and dogs, tigers and lions at zoos, and
farmed mink have also caught the virus—probably from
people. So far, more than 215 vertebrates have found
that the receptor in many mammals, including sheep,
chimpanzees, and gorillas, engages well with the spike
protein on the surface of the virus, which suggests that
these animals might be susceptible to infection.

The negative perception of wildlife as disease
carriers may result in retaliatory killings of possible car-
rier species such as bats and pangolins, resulting in se-
vere repercussions for these threatened species (Kissui,
2008). For example, all Asian pangolins are endangered
or critically endangered, and any future retaliatory kill-
ings may push the species toward extinction. Human
migration and a jobless atmosphere might put added
pressure on wildlife and habitats for food and livelihood
by way of increased poaching, hunting, and logging,
leading to closer contact between humans and wildlife
and possibly causing certain zoonotic diseases
(Bloomfield et al., 2020). Reducing the likelihood of
another viral spillover sweeping the world requires a
fundamental change in how we interact with nature. It
requires minimizing human interface with wild animals
and wild spaces and eliminating transmission points
where the likelihood of viral spillover to humans is high,
such as unhygienic commercial markets in wild animal
meat and live animals. Effective monitoring of the legal
trade in wildlife has diligently suppressed the illegal and
unsustainable trade in wildlife and conserved natural
habitats. Conserving natural habitats in turn requires
profound changes in human food production and human
encroachment on remaining natural habitats, but such
changes are necessary despite having lots of difficulties
(Felbab-Brown, 2021). While such instances have been
witnessed in other parts of the globe, lions testing posi-
tive in Hyderabad's zoo—spread over 300 acres and
home to over 1500 species of animals and birds—is one
of the first such cases in India. After veterinarians in the
zoo began noticing the eight lions around the 40-acre
safari area displaying symptoms of the virus, officials
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ABSTRACT

The phenomena are balking can be said to have been observed when a customer
who has arrived into queuing system decides not to join it. Reverse balking is a
particular type of balking wherein the probability that a customer will balk goes
down as the system size goes up and vice versa. Such behavior can be observed

in investment firms (insurance company, Mutual Fund Company, banks etc.). As

the number of customers in the firm goes up, it creates trust among potential
g investors. Fewer customers would like to balk as the number of customers goes
up. In this paper, we develop an M/M/I/K queuing system with reverse balking,
The steady-state probabilities of the maodel are obtained and closed forms of
expression of a number of performance measures are derived.
Keywords: Finite capacity: Performance Measure: Queuing Model: Reverse
Balking: Steady-State Solution
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Abstract

We propose the McDonald Lindley-Poisson distribution and derive some of its mathematical properties in-
cluding explicit expressions for moments, generating and quantile functions, mean deviations, order statistics
and their moments. Its model parameters are estimated by maximum likelihood. A simulation study inves-
tigates the performance of the estimates. The new distribution represents a more flexible model for lifetime
data analysis than other existing models as proved empirically by means of two real data sets.

Key Words: Lindley-Poisson distribution; Maximum likelihood estimation; McDonald distribution; Mo-
ment; Monte Carlo simulation.

Mathematical Subject Classification: G2E10, 62E15.

1. Introduction

The Poisson distribution has been used to generate several flexible continuous distributions by compounding
methods for modeling survival data. Many generalizations based on the Poisson distribution are investigated
in recent years. For example, the Conway-Maxwell-Poisson discussed in Minka et al. (1) and Shmueli et
al. (2), exponential Poisson proposed by Kus (3), Weibull Poisson studied by Hemmati et al. (4) and
exponentiated Burr XII Poisson proposed and studied by Silva et al. (5).

Further, the Lindley distribution was introduced by Lindley (6) to illustrate the difference between fiducial
and posterior distributions. Ghitany et al. (7) investigated the properties of the latter distribution and
showed that it is a better model than the exponential distribution. The Lindley has also some advantages
since to its hazard rate function (hrf) can exhibit bathtub shapes, and then it becomes more versatile and
flexible for compounding with other distributions.

Sankaran (8) introduced the Poisson-Lindley distribution by assuming that the Poisson parameter follows
a Lindley distribution. Mahmoudi and Zakerzadeh (9) generalized the Poisson-Lindley distribution and
showed that their generalization has more flexibility in analyzing count data. Bhati et al. (10) proposed a

The MeDonald Lindley-Poisson Distribution 1095
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A new extension of Odd Half-Cauchy Family of
Distributions: properties and applications with regression
modeling

Subrata Chakraburty', Morad Alizadeh’, Laba Handique®,
Emrah Altun?, G. G. Hamedani’

ABSTRACT

The paper proposes a new family of continuous distributions called the extended odd half
Cauchy-G. It is based on the 7 — X construction of Alzaatreh et al. (2013) by consider-
ing half Cauchy distribution for 7" and the exponentiated G(x;&) as the distribution of X.
Several particular cases are outlined and a number of important statistical characteristics of
this family are investigated. Parameter estimation via several methods, including maximum
likelihood, is discussed and followed up with simulation experiments aiming to asses their
performances. Real life applications of modeling two data sets are presented to demonstrate
the advantage of the proposed family of distributions over selected existing ones. Finally,
a new regression model is proposed and its application in modeling data in the presence of
covariates is presented.

Key words: 7' — X method; regression; simulation; estimation

1. Introduction

Following the 7 — X construction of Alzaatreh et al. (2013), Cordeiro et al. (2017) pro-
posed a new generator of continuous probability distribution by considering Half-Cauchy
for T and exponentiated G (Lehmann alternative-I) for X. They called the family general-
ized odd Half-Cauchy (GOHC-G( @, &)) and investigated its properties and applications.

In the present paper we introduce a new ganerator called extended half Cauchy family
of distribution following the same construction by considering exponentiated G (Lehmann
alternative-II) for X and 7' following Half-Cauchy with probability density function (pdf)
q(t) = M]—znr). 1 > 0, where G(x; &) is the cumulative distribution function (cdf) of the base-
line distribution with parameter vector £. Now, following Alzaatreh et al. (2013) we define
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Abstract

In this paper, we introduce a new family of distributions by the use of the so-called T-X
transformation defined with the Weibull distribution as generator and a sophisticated transformation
involving logarithmic and power functions. We motivate the interest of this family in the fields of
probability and statistics by complete theoretical and practical studies. Our theoretical investigations
show how the family can be handle analytically, with formula for moments, moment generating
function and order statistics. Then, the applied side is considered with a special focus on the member
based on the so-called Lomax distribution. The motivation behind this member is to define a new five
parameter lifetime distribution having a very flexible probability density function. We apply the
related model by the means of two well-known real-life data sets, showing that the new distribution
fits better than seven recent competitors.

Keywords: Weibull-X family, Akaike information criterion, Anderson-Darling test, Cramer von-Mises
test.

1. Introduction

The recent literature has suggested several ways of extending well-known distributions. A
common way consists in defining new classes of univariate continuous distributions by introducing
additional shapes parameter(s) to a baseline distribution. The role of this additional parameter(s) is
useful in exploring tail properties and also for improving the goodness-of-fit of the generator family.
The well-known families are: the beta-G family (B-G) by Eugene et al. (2002) and Jones (2004),
Kumaraswamy-G family (Kw-G) by Cordeiro and de Castro (2011), McDonald-G family (Mc-G) by
Alexander et al. (2012), gamma-X family by Alzaatreh et al. (2014), gamma-G family (type 1) by
Zografos and Balakrishanan (2009), gamma-G family (type II) by Ristic and Balakrishanan (2012),
gamma-G family (type IIT) by Torabi and Montazari (2012), log-gamma-G family by Amini et al.
(2014), logistic-G family by Torabi and Montazari (2014), transformed-transformer family (T-X) by
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Abstract

In this article, an extension of the transmuted-G family is proposed, in the so-called Poison transmuted-G family
of distributions. Some of its statistical properties including quantile function, moment generating function, order
statistics, probability weighted moment, stress-strength reliability, residual lifetime, reversed residual lifetime,
Rényi entropy and mean deviation are derived. A few important special models of the proposed family are listed.
Stochastic characterizations of the proposed family based on truncated moments, hazard function and reverse
hazard function, are also studied. The family parameters are estimated via the maximum likelihood approach. A
simulation study is carried out to examine the bias and mean square error of the maximum likelihood estimators.
The advantage of the proposed family in data fitting is illustrated by means of two applications to failure time
data sets.

Key Words: Transmuted-G family: hazard rate function; Maximum likelihood technique; Truncated moments;
Simulation.

Mathematical Subject Classification: 60E05, 62E15

1. Introduction

In the last decades, many generalized families of continuous models have been introduced by extending classical
probability models and applied to model various phenomena. However, there is a clear need for extended forms of the
well-known models by adding one or more parameter(s) in order to obtain greater flexibility for modelling and
evaluation different types of data. Shaw and Buckley (2007) proposed the transmuted-G (T-G) family of distributions.
The cumulative distribution function (cdf, for short) and probability density function (pdf, for short) of the T-G family
can be expressed respectively as follows

G"(x; @) = G(x)[1 + a - aG(x)] )
and

9" (x; @) = g(x)[1 + @ - 2aG(x)), (2)
where G(x) and g(x) are the baseline cdf and pdf, respectively. For @ = 0, (|a| < 1), Eq. (1) gives the baseline
distribution. Chakraborty er al. (2020) introduced the Kumaraswamy Poisson-G family, where generalized the Poisson-
G (P-G) family of distributions. The cdf of the P-G family can be formulated as follows

s —e~FF(x)
F*(x; ) = =—— B € R—{0). 3)
The pdf corresponding to Eq. (3) is given by
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Abstract

In this article an attempt is made to introduce a new extension of the Fréchet model called the Xgamma Fréchet
model. Some of its properties are derived. The estimation of the parameters via different estimation methods are
discussed. The performances of the proposed estimation methods are investigated through simulations as well as
real life data sets. The potentiality of the proposed model is established through modelling of two real life data sets.
The results have shown clear preference for the proposed model compared to several know competing ones.

Key Words: Xgamma Model; Fréchet Model; Simulations; Least Squares; Cramer-Von-Mises; Maximum Product
Spacing Distance; Bootstrapping.

Mathematical Subject Classification: 62NO1; 62N02; 62E10.

1. Introduction and genesis
The probability density function (PDF) and cumulative distribution function (CDF) of Fréchet (Fr) distribution are
given, respectively, by

a b
9ap() = ba?x~®*Ve~() |, (1)

and
ayb
Gop0) = ), @
where @ >0 is a scale parameter and b > 0 refers to the shape parameter. Recently, Yousof et al. (2018¢)

investigated and new family called the extended odd Fréchet family of distributions based on (2). Due to Cordeiro et
al. (2020), the CDF of the Xgamma Fréchet (XG-Fr) model can be expressed as

a\b
0 1+0—olog[l—e‘(?)l

Fgap(x) =1 == 1-¢() w2 || lesor
1-¢® I}

3)
+§02 {log

The PDF corresponding to (3) reduces to
0 a\? ayp]?-? 15 a?1)?
fo.an(X) = mba”x’“’”’e‘(?) I] - e‘(:) l (9 +-Z-t9z {log ll - e‘(;) l} ) 4)

For a = 1, the XG-Fr reduces to the two-parameter XG-Fr distribution (Yousof et al. (2020)). The XG-Fr density in
(4) can be expressed as
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Assessment of Water Quality and Overall
Biodiversity of Certain Wetlands of Sivasagar
Urban Area

Parishmita Devi
Department of Life Sciences, Dibrugarh University-786004, India

Abstract---Various physic-chemical parameters such as ph, Dissolved
Oxygen (DO), free CO2 are commonly used criteria for water quality
assessment. It provides information about the overall health of the
water bodies. Biodiversity of macro-invertebrates and physic-chemical
water quality parameters of Juliva fishery and Moribeel wetland of
Sivasagar district of Assam were assessed from different sampling
sites monthly from April, 2017 to April, 2018. By studying macro-
invertebrates diversity of the wetland as bioindicator, we have
assessed the overall quality of these water bodies, mainly about their
pollution status.

Keywords---Wetland, Physico-chemical property, Bio-diversity, Macro-
invertebrates, Biological indicator.

Introduction

Limnology is the study of inland waters. It is often regarded as the division of
ecology or environmental sciences. It covers the biological, chemical, physical,
geographical and other attributes of all inland waters. This includes the study of
lakes and ponds, rivers, springs, streams and wetlands. A more recent sub-
discipline of limnology, termed landscape limnology, studies, manages and
conserves these aquatic ecosystems using a landscape perspective.

Limnology is closely related to aquatic ecology and hydrobiology, which study
aquatic organisms in particular regard to their hydrological environment.
Although limnology is sometimes equated with freshwater science, this is
erroneous since limnology also comprises the study of inland salt lakes.

Biological diversity means the variability among living organisms. From all
sources including, interlay, terrestrial, marine and other aquatic ecosystems and
the ecological complexes of which they are a part, this included diversity within
species, between species of ecosystems. The terms’ contracted form biodiversity
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may have been coined by W.G. Rosen in 1985 while planning the 1986 National
Forum on Biological Diversity organized by the National Research Council.
Ecological biodiversity is a biodiversity of ecosystems, natural communities and
habitats. Biodiversity boosts ecosystem productivity where each species, no
matter how small, all have an important role to play.

It is very essential and important to test the water before it is used for drinking,
domestic, agricultural or industrial purposes. Water must be tested with different
physico-chemical parameters. Water does contain different types of floating,
dissolved, suspended and microbiological as well as bacteriological impurities.
The quality of water is of vital concern for the man-kind since it is directly linked
with human welfare.

Numbers of institutions are working on the various aspects of water at national
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ARTICLE INFO ABSTRACT
Article history: People from some parts of the world traditionally depend on different herbal medicines for fertility reg-
Received 18 March 2022 ulation. The Mishing women of Assam, India have been using the dry root powder of Persicaria hydropiper
:“el':bcld 5 SIQP“;“S"" z‘nbz" . for years as a birth control medicine. The present study was designed to investigate the chemical com-
vallable online 9 September 2022 position of methanolic extract from the dry roots of P. hydropiper as well as to study its anti-
impl. ion effect. P. hydropiper roots were collected from paddy fields and the methanolic extract
Keywords: was prepared using dry powdered roots. Gas chromatography-mass spectrometry (GCMS) analysis of

Antifenility potesitial the methanolic root extract was performed for phytochemical analysis. The estrous cycle of the female

(E-'fl:‘ois cycle mice was monitored by observation of the cells in the vaginal smear. The estrogenic and anti-
Uterine histology implantation effect was observed using routine histological procedures with Haematoxylin & Eosin stain-
Persicaria hydropiper ing performed in mice, Total serum cholesterol level was also measured. The GCMS analysis revealed the
Total cholesterol presence of stigmasterol and 3-deoxyestradiol, which are known to possess antifertility properties. The
extract (1000 mg/kg bodywrlgh( dose) altered the duration and sequence of the estrous cycle of cyclic
females with a prol of 2 days, foll d by an early estrous. There was hyperplasia in

the endomemal epithellum and even shedding of the same on high duration treatment on day 6.
There was a significant (p < 0.05) rise in total cholesterol levels in the treated groups. The highest rise
was observed in the day 1 group (from 67.91 + 1.98 to 147.53 £ 3.20 mg/dl) while the lowest change
was there in the day 2 group (from 78.76 + 2.04 to 103.26 £ 2.34 mg/dl). The presence of compounds like
stig | and 3-deoxyestradiol with profound antifertility properties possibly has an influence on the
molecular pathway for embryo implantation. The changes in uterine histoarchitecture in the form of
uterine hyperplasia on treatment with the extract point out towards the effect of the estrogenic com-
pounds. Such implantation preventing results provides support to the traditional belief and opens the
door for new drug discovery for reproduction regulation. A detailed molecular study is necessary in this
regard.
© 2022 The Authors. Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd /4.0/),

1. Introduction

The dependency of the animals on plants for food, oxygen and
shelter started with the beginning of higher life forms. With the
beginning of civilization, human beings learned to recognize the
plants that are meant for meeting the necessities of their life.

* Corresponding author,
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The use of plant extracts for medicinal purposes can be traced to
v myths and traditions (Mamodev, 2012). Almost all the folk healing
La methods around the globe use herbs as a part of their tradition
FLSEVIER Production and hosting by Elsevier (Anttila et al, 2002). The evolution of such folk healing methods
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Abstract

Objectives Polygonum hydropiper is a herb with worldwide distribution, having tremendous value as traditional medicine among different
communities. It is used to cure many kinds of ailments such as gynaecological disorders, ulcer, anxiety, pain, cancer, etc. The present review
gives emphasis on a thorough and updated study of the botanical description and taxonomy, distribution, habitat, ethnopharmacology, phyto-
chemical constituents, pharmacological activities and toxicological aspects of P hydropiper.

Methods: The information included in this review was collected from different scientific databases like PubMed, ScienceDirect, Google Scholar,
etc. In addition to the botanical description and taxonomy, lots of ethnomedicinal use of the water-pepper plant could be found.

Result: A good number of compounds belonging to the categories like alkaloids, carbohydrates, flavonoids, etc. were confirmed to be present
in the plant. Moreover, in different studies, this plant was found to possess activities like anti-Alzheimer, antibacterial, antidementia, antifertility,
neuropharmacological, sedative, anxiolytic, thrombolytic and membrane-stabilizing activity, etc. with minimal toxicity.

Conclusion: These properties may be directly related to its possession of a large number of bioactive molecules of different categories.
Based on these properties, isolation of responsible compound(s), evaluation of molecular mechanisms of their action and clinical trials are

recommended.
Keywords: Polygonum hydropip ph

review;

Introduction

The tradition of using different natural products like diverse
plants, animals and microorganisms has been carried out
since time immemorial."! Apart from offering food, shelter
and other necessities of life, natural resources are providing
medications for the treatment of an array of diseases. Since
prehistoric times, human beings are exploring the Mother
Nature in search of plants that may be beneficial for health.”!
Evidence from the fossils show the human use of medic-
inal plants at least from the Middle Paleolithic age, dating
back to approximately 60000 years.’! Almost all medical
preparations in ancient times were made up simply of plant
parts only or with complex forms like different mixtures or
crude extracts.*! Even before 200 years, herbal medicines
dominated the pharmacopoeia.¥! It was only at the beginning
of the nineteenth century when discovery and application of
‘modern’ drugs came into play.l'l However, ethnomedicinal
use of plants and their parts are still practiced in the rural
areas of many developing countries.” Basic and sophisti-
cated ingredients for medicinal use are produced by a large
number of plants, which encourage their human use as

logy; pharmacology; phytoconstituents

natural remedies.” Interestingly, there is no synthetic alter-
native available till now for 121 major plant-based drug
molecules.”! Despite all these benefits, biological activities of
only 6% of plant species have been screened as well as 15%
of the reported plants have been evaluated phytochemically.”!

The family Polygonaceae, commonly known as the knot-
weed, smartweed-buckwheat or simply buckwheat family,
includes some dicotyledonous angiospermic species.!”! Most
of the members of the family are mainly confined to the
Northern Hemisphere, while a few inhabit the Southern
Hemisphere.'"") Many species of the Polygonaceae family are
economically important as food, medicine or ornamental
plants.””! The Chinese pharmacopoeia includes 5 genera and
10 species of Polygonaceae family.""l A good number of me-
dicinal uses like in asthma, ear ache, diarrhoea, dysentery,
bronchitis, jaundice, paralysis, kidney diseases, etc. are re-
corded for the Polygonaceae members.'®!

Polygonaceae family consists of 49 genera and approx-
imately 1200 species with a variety of trees, herbs, shrubs,
vines and lianas.!"™ ' The plant Polygonum hydropiper is
a prominent member of the family Polygonaceae."” This
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Plant Extracts as Potential Acaricides
for the Management of Red Spider
Mite, Oligonychus coffeae Nietner
(Acarina: Tetranychidae), in the Tea
Ecosystem: An Eco-Friendly Strategy

Bhabesh Deka ™, Azariah Babu’, Chittaranjan Baruah? and Suman Sarkar’

' North Bengal Regional R & D Centre, Tea Research Association, Nagrakata, India, ? Bioinformatics Laboratory (DBT-Star
College), PG. Department of Zoology, Darrang College, Tezpur, India

The effects of the application of aqueous extracts of a selection of five traditional plants
(Murraya paniculata, Cassia tora, Amphineuron opulentum, Tithonia diversifolia, and
Cassia alata) were compared with that of synthetic acaricide in reducing the population of
red spider mite (Oligonychus coffeae), a major tea pest, alongside their impact on natural
enemies and green leaf yield. Analysis of large-scale field trials showed that all the five
plants extract treatments resulted in similar yield; this was analogous to the application
of synthetic acaricide. A reduction in the pest population was observed to be on par
with the synthetic acaricide, with a higher number of natural enemies treated using the
pesticide-plant-treated plot in comparison to the synthetic acaricide-treated plot, which
indicated pesticidal plants had a lower impact on natural enemies. A phytotoxicity study
on tea leaves indicated that aqueous extracts of selected plants are non-phytotoxic and
do not impart any taint to the prepared tea samples. Therefore, the present investigation
outlines how plant extracts used as a botanical pesticide display toxicity against red
spider mite on tea plants without harming the beneficial insects, increasing the yield and
avoiding any lethal consequence for the tea plants or consumers.

Keywords: pesticidal plants, tea, red spider mite, phytotoxic effect, natural enemies

INTRODUCTION

Tea, Camellia sinensis (L.) O. Kuntze, is a perennial plantation crop and requires warm humid
weather for ample growth and production. Such climate conditions also house a diverse range
of insect pests and diseases that attack this crop, which turns them into a limiting factor for the
production of tea (Hazarika et al., 2009; Majumder et al., 2012). The red spider mite, Oligonychus
coffeae Nietner (Acarina: Tetranychidae), is among the foremost tea pests in India (Somchoudhury
et al,, 1995; Babu, 2010; Barua et al, 2016), and it causes the loss of up to 35-40% of the crop
(Sundararaju and Sundara Babu, 1999; Hazarika et al., 2009). The tea plant’s mature leaves are
attacked by the veins and the mid-rib; finally, the whole leaf is affected. In cases of severe infestation,
the tender foliage may also become damaged (Rau, 1965; Jeppson et al., 1975). The red spider mite
feeds on the leaf epidermis by constantly puncturing it using their chelicerae (Jeppson et al., 1975;
Babu, 2010). This pest remains active throughout the year, and unhindered infestation leads to
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Aray of hope in the darkness: What we have learned from Yangtze
giant soft-shell turtle Rafetus swinhoei (Gray, 1873) conservation?
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The Swinhoe's softshell turtle, Rafes swinhoei (Gray,  holding facility, a situation bringing new uncertainties to
[873),) is one of the world's largest freshwater turtles,  the conservation efforts. Suzhou Zoo's sole female turtle
and possibly the most endangered turtle species on the  died on April 13, 2019, just following the most recent
planet (Stanford ef al, 2018). It has an overall length of  reproductive period (Al Jazeera, 2019). In total, 90% of
over 100 cm and a width of up to 70 em, and it can easily  the Rafetus swinhoei hunters believed that wild R. swin-
weigh up to 70100 kg, maximum weight was recorded at haei individuals should still be present at their particular
169 kg (Soliming, 2013; Trong, 2018). Despite its enor- ._ﬁ[ttﬁ‘ and some humcrs also reported a fc'ft' recent sight-
mous size and unusual look, this species is incredibly ~ ings that they atiributed to the target species (Pham Van
secretive and only comes to the surface to breathe, prefer- €t al., 2020). . .

ring to remain submerged deep down. For this species, Now the greatest questions will repeatedly
there is very little ecological information, and the remain- ~ come, what and which situations will bring this species
ing distribution is unclear. This could explain why its sp 10 the edge of the ditch of c:gtinct[nn? It 1s stmigl'_ltfn_r- -
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Certain Geomorphological Features and Fish FFauna of River
Mara Bharali in Sonitpur District of Assam

A Das S P Biswas

ABSTRACT

10.18805/ag.D-5560

Background® Rapid industrialization. waler abstraction and Ihe exlensive use of pesticides in agncullure have severe strains on
nvers and resulled in delerioration of water qually The present invesligalion on certain geomorphological aspects and fish launa was
conducted In the remnants of old channel of rver Jia Bharal called as Mara Bharah at Tezpur in the Sonitpur district of Assam from

pecember 2017 1o November, 2019

Methods Five sampling stations were selected that covers a sirelch of 16 5 km Ruver vadth, river depth, bank lype and nparian
vegelalion were assessed following Armantroul (1999) and statistical analysis were conducted Fish species were collecled and

identified following Talwar and Jhingran (1991)

Result: Maximum value of nvlev widlh was found al sile MBS (12 82146 067 m) Mean waler current velocity was found to be maximum
at silo MB5 (0 64510 056 ms ') followed by MB1 (0 433¢0 045 ms ') The rver depicts riffle-pool morphology and consisted of substrates
n the form of pebbles, sand and st Thirty four fish species belonging 10 25 genera, 08 orders and 17 families has been recorded
Morcover, random sampling analysis shows the prescnce of 14 rare specics in Mara Bharall

Key words: Cypriniformes, Fish abundance, Riffic-pool, Riparian vegetalion, Waler velocily, Width depth ralio

INTRODUCTION
Rwvers and streams characlenized by flowing walers have
four dmensions’ a longitudinal dimension with pronounced
zonalion of chemical, physical and biological faclors, a
lateral dimension involving exchanges of organic maller,
nutrents and biota belween the siream channel and adjacent
floodplain, a vertical dimension consisting of a hydraulic
connection linking the nver channel with groundwater and
a lourth dmension of time which pertains to the velocily of
the waler flow

Rivers borrow a greal part of ther characler from the
terrestrial ecosystem that is the calchment through which
Ihey flow Indeed, if the landscape 1s in a good condition,
then the river 1s too and If the landscape 1s badly treated,
then the niver flowing through it will magnify and mirror thal
abuse (Davies and Day, 1998). Globally, cimate change
and human aclivities have slrongly influenced the world in
terms of land use, soill characteristics, hydrological regime,
waler quality and biota in aquatic ecosystems (Xu, 2015)
Environmental variation can exert direct or indirect effecls
on species arranged along a gradient from proximal to distal
altnbutes (Austin, 2002, Guisan and Thuiller, 2005)

Freshwater habitats harbour diverse fauna, with fish
serving as prime indicators of ecosystem status (Karr el al
1986) Riverine fauna show a high degree of endemism,
with most endemic fish species living in headwater streams
andlor short slrelches of nver (Groombridge 1992, Koltelal
and Whillen 1997). The present investigation was carried
out with the objective to analyze certain geomorphological
features and fish fauna of river Mara Bharali as no such
work on the nver system has been conducted so far
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MATERIALS AND METHODS

The nver morphology, bank type and ripanian vegelation were
assessed following Rosgen (1996) and Armantrout (1999).
A t1otal area of 500 m’ was laken into consideration from
each sampling site Widlh of the channel was measured
with simple measuring lape. Width-depth ralio was estimated
as the bankful width divided by the depth at each site. The
water current velocity of the river was calculated in the field
by floal method using the formula

V=Dn
Where,
D = Distance covered by the lloal,
| = Time laken

Subslrate and channel lypes were analyzed by visual
observations and were classified after Armantrout (1999)
Alttude, latitude and longitude were measured on Lhe spol
with the help of Garmin eTrex-20X GPS

The mean values of different parameters of Mara Bharali
rver from different locations in different seasons were
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USE OF AQUATIC INSECTS TO ASSESS THE BIOLOGICAL STATUS OF
A PERENNIAL POND IN ASSAM, NORTHEAST INDIA
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ABSTRACT

Asn lavestigation was carried out on “Hazary Pukhur”, s perenuial pond in Senitpur district, Nacth East
T, between July 2009 and Jume 2020 To avsess the health of the waterbody, varions biatic and diversity
imdices were applicd. with squatic 2nd semi-aguatic hemipterna populatiens functioning as bisindicater.
The pond s hemigpterans include 17 species from 13 gemera and § Gunilies, including Gerridae, Corividas,
Pleidse, Notonectidae, Nepidse, Belontmmatidae, Iy drometridae. and Messveliidae. The hiotic indices
Average Score per Tavon (ASFT), Strenm lnvertebente Grade Number-Average Level (MGNAL-Z), and
The Biological Muniterieg Working Party (BMWT) Scorc, o well as ather diversity indices, were assomsed
S0 imdicate that the waterbody was unpoliuted sightly pollwted. The presemcr or ack of ltmeal vegetation

10 S50 2022 ™

and Booding and drying of nearby shallow water poels and swampy arces were impurtant drivers of the

distribution. abundance. and ity

position af ag

tic and swmbagastic hemprorans (s the

xn‘-o-.rmn;mu—- Hemuptera, Heternprera, HMWI, ASFI abondance. diversaty indices, water

uality, Sydroperiod, popul e

Aquatic insects represent the majority of the
functional feeding group, which includes predators,
shredders, grurers, filter feeders, gatheters, piescers,
and pamsites (Mackie, 2001) Hemipterans urlme
“bugs™ (Hemiptera) and its aquutic and
members can be found in and around all types of
freshwater babitate These are classified us suborder
Heteroptera (Thirumalai, 2007) Hemipterans are
umportant in the ecology of freshwater ecosystems.
Thirumalat and Raghunathan (198K) and Ramakrishna
(2000) concluded that aquatic bug population dymamics
mfluence the quality of the aquatic enviromment. Many
organisms, including fish, amphibians, waterfow |, and
other amimals, rely on them for food (Clark, 1992)
These insects typically occupy an intermediate position
i food chains and are important predators. Certain
hemipteran famihes are useful in the brological control
of mosquito larvae (Jenkins, 1964, Bisht and Das,
1981; Obba and Nakasuji, 2006; Saha et al . 2007)
Aquatic Hemiptera can live in an environment that
would be extremely stressful for other organisms, as
m German mining lakes with a pH <3 (Woolmann,
2001 ). Thus, these bugs are frequently used 1o assesa the
levels of toxins in an environment as they can survive
i heavily polluted areas (Papacek 2001, Woolman
2001; Jansson 1987) The diversity and distnbution
of squatic Hemiptern in the freshwater acosystems of
the Indun subcontinent have boen extensively studied

by Therumalas (20022, 2002b, 2007), Thirumalai and
Suresh Kumur (2006), Thirumalal and

(198%), and Hal und Basu (1994ab, 2000a.b, 2003,
2004). Thirumalal (20022) found 80 genera und 275
species of aquatic and semisquatic Hemiptera in
India. Chetri et al (1997), Kalita (2008), Hazarika and
Groswami (2010), Gupta and Purkayastha (2012), Gupta
and Das (2012), Barman and Barah (2013, 2015),
Barman and Deka (2015), and Barman and Gupta
(2013) studhied the aquatic and semiaquatic hemipterans
of this region previously These studies overlook
the use of aquatic and sermagquatic hemipterans as
bioindicators, particularfy in the northeastem region of
Indin. The current study, therefore focused on studymg
the commumty composition and population dynamics
of aquatic and semiaquatic hemipterans in a manmade,
perennial fish pond in Sonitpur, Assam

MATERIALS AND METHODS

Atan elevation of 245 feet, Hazara Pukhun is located
within the ranges of 2638 0'N-26"3758 N
and 924630 E-92'46'47 E 1t 1s the largest percnmial
pond 1n Tezpur, Sonitpur District. The pond attracts
visitors from all over the world because of its historic
significance and its importance as a migratory and
resident aquatic bird habitat. The expenment was
conducted from July 2019 to June 2020, selecting
four sampling sites. Insects from the hitorsl zones
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ABSTRACT

Keywords: Vast stretches of open water bodies are gradually becoming hypoxic as a result of depletion of oxygen levels
Sex harmones mainly due to various human anth This problem of hypoxic stress on the fish population is
:":"""’“’“‘" likely 10 be exacerbated soon since the aquatic hypoxic ™ ading over vast areas
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1. Introduction Zimorskl et al, 2019). The Cambrian explosion of animal diversity,
observed over 750 million years ago, was probably associated with the
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Abstract

Since the time of occurrence of first wave of COVID-19, its study from multi
i i irecti visible across academic disciplines globally.
In this paper we yze the cor ion b 1 spread of corona virus

and population density. The study is undertaken at district level in the state ;‘:g:g:g} 37 ;‘;’;‘;‘e i“’:’
of Assam, (North- India), ing the confirmed COVID-19 cases 2022 )

(during the first wave) and population density of the districts. We use the Karl

%

Article History

Pearson’s comrelation method for assessing the level of correlation, which Keywords
is further tested with t-test application. A cartographic representation is also ggn‘gg‘n':g-

d using GIS pl to observe the COVID-19 spatial incidence Population Density:
in relation to population density pattern. We have observed that the number Spatial Pattern.

of infection and population density at district level have a positive relationship
with R value 0.641, which can be considered statistically significant.

Introduction

COVID-19 is a global catastrophic pandemic that
has destabilized the entire humanity during 2020-
21 in terms of their life and livelihood. World Health
Organization (henceforth WHO) is continuously
working on various dimensions of COVID-19 issues.
including data collection to general health care
and specific prevention including vaccination etc.
By end of January 2020, 20 countries had reported
COVID-19, that gone up to 54 in February,
and 202 by end of March that further rises to 212
by April 2020. It thus quickly literally becomes a
global health crisis, excluding Antarctic and few
islands of the Pacific. In India where the third wave

of COVID-19is already pending. the country is battling
with 25 million cases since the pandemic began.
Thus, the country ranked the second highest
confirmed infections cases after the United States
of America.

According to a WHO global report, worldwide
243,857,028 confirmed COVID cases are detected
(as on October 2021) that includes 4,953,246
deaths. India has 34,202,202 confirmed COVID
cases (which are just about 14% of the global COVID
cases) with 455,068 deaths, representing 9.2%
of the global COVID deaths (WHO report). According
to the latest updated global statistics total coronavirus
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ABSTRACT

The action of the river is
channel migration may take
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Received: 11-07-2022 setup. land use panem natural bank geometry {(e.g.. channel
"?"”*‘"‘;d &;m;;-ggg width. length, the radius of curvature, arc angle,
e - and of various (Brice 1982, MacDonald et al. 1991, Garcia

et al. 1994), ddﬂbuhon of riparian vegetation, and vertical and horizontal heterogeneity of
floodplain soils (Motta et al. 2012), elc. are some factors for channel migration. The present
study is undertaken in the Dibru River Basin, lne left-bank tributary of the Brahmaputra River.
To identify the Spatio- is used in the GIS environment.
The extraction o’l)le river is done from the GIS software (Arc GIS 10.4) by digitizing process
and tries to overlay the different time periods of shifting of the river and find out the rate of
magnitude and nature of the river course changes. An interval of 10 years is taken to find
the rate of magnitude and nature of changes in the river from satell
The time period Is taken from 1977-2020 at 10 years intervals. Along with the rate of river
course changes, channel avulsion is also shown with the help of satellite imagery. The Dibru
Saikhowa National Park falls within the Dibru river basin, wher2 numerous streams are
found. within the national park. The Saikhoa river and Ajuka river flow within the national
park. The Sursa river is a small channel linked with the Dangori river. With phases of time, the
river made a headward erosion and confluence with the Ajuka river and formed a channel.
The Saikhoa river fiowed till 1987; due to e river
In 1988, the Ajuka river and Sursa river nd flowed
discharges of the Lohit river diverted towards lhﬁ Ajuka and Sursa Rivers and took a new
channel named the Lower course of Lohll river within the study area. It can be called an
it from its original to a new course in 1990.
Since 1980. the course of the hes been its length and
breadth, causing a flood, bank erosion, and deposition nearby human habitats and Dibru
Saikhowa National Park. From the multi-temporal satellite imagery, tﬂe rtver courses were
studied, and found the year of avuls:on took place in the
imagery is used to identify the An s me mplu separation of a
river channel to form a new course, which is only possible due to fiood, high discharge, soil
properties or tectonic activity. etc. that creates instability and causes the channel avuision

Key Words:
Channel migration
Remote sensing
GIS

Channel avulsion
Dibru river basin

INTRODUCTION

River morphology is changeable and active in varying
environmental landscapes over both spatio-temporal scales.
An avulsion is 4 process by which flow is diverted from the
parent channel into a new course in the fMloodplain. A local
avulsion forms a new channel that joins its parent channel
downstream (Heller & Paola 1996). Channel diversion
mainly occurs within the floodplain region, and bank

us semi-natural because of human intervention. Changing
channel courses create great havoc on the socio-economic
life of the people living in the region. Sometimes, many
people lose their homes, agriculture fields, and infrastructure
due 10 channel migration. It is variable: some changes are
gradual and some are unnoticeable, while others depend
upon the phenomena like extreme floods and droughts.
C hannel aullnnn is a natural process associated with

is held because of lateral shifting of the course. Usually,
it is a natural process, but with the ages of time, its terms

1 patterns over space and time. Different
channel patterns are identified in the same river course
because of the behavior of the river. In foodplains, sinuous

2036

to meandering in the river

course.

‘The Brahmaputra River has been causing severe bank
erosion along different parts of its alluvial banks in Assam.
Among the localities afflicted by severe bank erosion in
Assam (such as Majuli, Moriahola, Kaziranga, Laharighat,
F i, Gomi, Mok and Bogribari), the Rohmoria
arca has the highest rate of bank crosion in the south bank
of the Bruhmuputra (Sarma & Phukan 2006). An attempt
has been made for the first time to evaluate the role of a
neotectonic fault on rapid bankline migration vis-a-vis bank
crosion of the Bruhmaputra River around Rohmoria locality
of Assam (Sarma & Acharjee 2012).

The Dibru River is a lefi-bank tributary of the Bruhmaputra
river. The Dibru river is a northward-flowing river system
that drains into the Brahmaputra River in the plains region.
The Dibru river origin near the village name called Natun
Muithang bujiliban and flows northwards to drain into the
Brahmaputra river. The Dangori river is a sub-tributary of the
Dibru river and confluence at the Raidang wetland. It is justa

Gulap Sonowal et al.

landscapes. The 20 m wide small channel of the Dangori river
of 1995 has become about 2,000 m wide channel of the Lohit
in 2007 causing severe bank crosion, flooding, and loss of life
and property (Sarma et al. 2011).

GIS is the most sophisticated tool used for environmental
deterministic research studies. Various multi-temporal
satellite imagery is used to identify the temporal change of
the Dibru river course and the lower course of the Lohit river.
The advantage of using advanced tools for geo-referencing,
image processing, visualization, overlay, water bodics
extraction, and channel migration position over multiple
years to a single extensive system. The high-resolution

give acc e and precise data for a particular region
and are essential to evn]u:n.ing the trend of river shifting. This
will be helpful for ordinary people for earlier vulnerability
to communities living on the flood plains.

OBJECTIVES OF THE STUDY

1. ‘To identify the high-risk point of channel migration of
the Dibru river using satellite imagery.

tributary of the inst river but ¢k its morphological B
istics by ling its bank over time. Before, it was 2. Toassessthe ? of cha ch of the Dibru
just a tiny channel or Nala. Now. Dangori is known as the river using geospatial tools.
second Brahmaputra by the local people of the study area. Thc 3. To study the hyd phic ind of ch 1
river creates great havoce on the physical and socio-ec 1
-t e R e o
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Sance me nme of occurrence of first wave of COVID-1 9 its sludy from multi

visible across isciplines gl y.
In this paper we lyze the co ion b spread of corona virus Article History
and population density. The study is undertaken at district level in the state :gg:;::} 3 g:;s 2022,
of Assam, (North-eastern India), considering the confirmed COVID-19 cases 2022 .
(dunng the first wave) and population density of the districts. We use the Karl

for g the Ievel of correlation, which Keywords
is further tested with t-test application. A graphic repr 1is also SS,.‘(,':,*,.!S'
using GIS to observe the COVID-19 spatial incidence popu,aﬁo,.; Density:

in relation to population density pattern. We have observed that the number Spatial Pattern.
of infection and population density at district level have a positive relationship
with R value 0.641, which can be considered statistically significant.

Introduction

COVID-18 is a global catastrophic pandemic that
has destabilized the entire humanity during 2020-
21in terrns of their life and livelihood. World Health
Organi (h th WHO) is conti I
working on various dimensions of COVID-19 i |ssues
including data collection to general health care
and specific p including 1 etc.
By end of January 2020, 20 countries had reported
COVID-19, that gone up to 54 in February,
and 202 by end of March that further rises to 212
by April 2020. It thus quickly literally becomes a
global health crisis, excluding Antarctic and few

of COVID-19is already pending, the country is battling
with 25 million cases since the pandemic began.
Thus, the country ranked the second highest
confirmed infections cases after the United States
of America.

According to a WHO global report, worldwide
243,857,028 confirmed COVID cases are detected
(as on October 2021) that includes 4,953,246
deaths. India has 34,202,202 confirmed COVID
cases (which are just about 14% of the global COVID
cases) with 455,068 deaths, representing 9.2%
of the global COVID deaths (WHO report). According

islands of the Pacific. In India where the third wave to the latest updats d global total ¢ firus
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environmental landscapes over both spatio-temporal scales.
An avulsion is 4 process by which flow is diverted from the
parent channel into a new course in the fMloodplain. A local
avulsion forms a new channel that joins its parent channel
downstream (Heller & Paola 1996). Channel diversion
mainly occurs within the floodplain region, and bank

us semi-natural because of human intervention. Changing
channel courses create great havoc on the socio-economic
life of the people living in the region. Sometimes, many
people lose their homes, agriculture fields, and infrastructure
due 10 channel migration. It is variable: some changes are
gradual and some are unnoticeable, while others depend
upon the phenomena like extreme floods and droughts.
C hannel aullnnn is a natural process associated with

is held because of lateral shifting of the course. Usually,
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1 patterns over space and time. Different
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‘The Brahmaputra River has been causing severe bank
erosion along different parts of its alluvial banks in Assam.
Among the localities afflicted by severe bank erosion in
Assam (such as Majuli, Moriahola, Kaziranga, Laharighat,
F i, Gomi, Mok and Bogribari), the Rohmoria
arca has the highest rate of bank crosion in the south bank
of the Bruhmuputra (Sarma & Phukan 2006). An attempt
has been made for the first time to evaluate the role of a
neotectonic fault on rapid bankline migration vis-a-vis bank
crosion of the Bruhmaputra River around Rohmoria locality
of Assam (Sarma & Acharjee 2012).

The Dibru River is a lefi-bank tributary of the Bruhmaputra
river. The Dibru river is a northward-flowing river system
that drains into the Brahmaputra River in the plains region.
The Dibru river origin near the village name called Natun
Muithang bujiliban and flows northwards to drain into the
Brahmaputra river. The Dangori river is a sub-tributary of the
Dibru river and confluence at the Raidang wetland. It is justa
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of 1995 has become about 2,000 m wide channel of the Lohit
in 2007 causing severe bank crosion, flooding, and loss of life
and property (Sarma et al. 2011).
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deterministic research studies. Various multi-temporal
satellite imagery is used to identify the temporal change of
the Dibru river course and the lower course of the Lohit river.
The advantage of using advanced tools for geo-referencing,
image processing, visualization, overlay, water bodics
extraction, and channel migration position over multiple
years to a single extensive system. The high-resolution

give acc e and precise data for a particular region
and are essential to evn]u:n.ing the trend of river shifting. This
will be helpful for ordinary people for earlier vulnerability
to communities living on the flood plains.
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of north bank of the Brahmaputra rive
ce of this greenh

ABSTRACT

As o managed site nursery is an area where the plants are propagated and maintained in the initial years.
Mostly the horticultural crops including flowers, fruits and vegetables are raised in nurseries and then
transplanted in the field. Tn this paper emphasis is given on the emerging trend of nursery services at
Tezpur town of Assam and its role in environmental restoration. Tezpur, one of the most beautiful towns

s well known for its greenery and scenic beauty in which the trend
industry gives extra look in the aesthetic view of the town. Along with the
beautification the nursery business is related with the employment opportunities too. For this purpose, an
attempt to study about the distributional pattern of plant nurseries and its role on the
restoration of Tezpur town is made with the help of both primary and secondary data sources. With the
thought of ‘A green step towards a healthy future’ Govt. can also promote this greenhouse industry among
the people of Tezpur town and become a contributor in enriching the quality of the environment.

environmental

Key wonids: Aesthetic, Greenhouse Industry, Nursery, Environmental Restoration

Introduction

Nursery is a managed site in which new saplings
are raised and nourished under favorable condi-
tions to a desired age. Itis a place where variety of
plants are propagated and grown with care before
transplanting. Nowadays, plant nursery becomes
very popular for artificial plantation in which supe-
rior quality of plants are raised with right size at the
right time. “All nurseries primarily aim to produce
sufficient quantities of high quality seedlings to sat-
isfy the needs of users’ (Krishnan et al,, 2014). Asa
natural factory it is the hub of various horticultural
crops from which public can purchase varieties of

flowering, fruits and ornamental plants. “The nurs-
ery site should be located in the nutrient rich/me-
dium soil, near to water source, free from soil patho-
gens and insects, availability of cheap and skilled
labors and has good access to the main road for casy
transportation. The site of nurseries needs to be on
gently sloping area that is away from other tall crops
for good drainage and air circulation’(Krishnan and
etal., 2014). The location should be naturally (under
the trees) or artificially shaded; various designs of
shaded house like natural greenhouse, artificial
shade net house, glass house are designed as per the
need and resource availability. In order to get supe-
rior quality desired species in good and healthy con-
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ditions ata ble cost blish of nurser-
ies are important. Proper care and maintenance are
original manure behind the success of a commercial-
ized nursery for which the operatorand the staff
members should have technical knowledge and
P v. ‘Undoubtedly, tree g ing provides
ec ic and envirc 1 benefits’ (Edralin and
Mercado, 2010). Along with its various environmen-
tal benefits, this greenhouse business now has great
potentiality in the field of self employment espe-
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Brahmaputra on the south. The Himalayan foothills
have a clear cut east west alignment where
malayan falls abruptly to the plain of the r
is gently sloping towards south of the Brah
Physiographically, this beautiful town of
decorated with a range of lower hills and
and luxuriant growth of ever-green and sel
ciduous forests. Climatically, with 1836 mm o
nual rainfall Tezpur town experiences average 36 °C
(97"F) and 13 “C(55"F) temperature during summer
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Abstract: The Gangetic dolphin (Pl ica) is a rare species found in the
Kulsi river. a left-bank tributary of the Brahmapwra. These species are found everywhere
in the entire course of rthe river during the monsoon season, but ar the time of post-
monsoon, they are found only in some selected sites due to the requirement for food,
shelter, water quality, water g iry and phic character of the river. The present
study looks into the hydro-geomorphic parameters of the river as the suitable habitar of
these rare species. The study is based entirely on field data collected from the channel art
selected cross-section sites, Primary data on channel width, depth, velocity of flow, pH
and water turbidity, riparian conditions and other geomorphologic characteristics was
collected 1o identify suitable sites for the habitation of the dolphin species in the Kulsi
, z

river. The phy I, hydrological, and phol, characteristics of the
Kulsi river specify that the river heaith is isfe Vv and ble for resid. dolphi

population at a number of sites. which from upstream to downstream direction of the
channel are Dumukh, Kukurmara, Jiakur, Chamaria, and Nagarbera. In these locations
the depth of the channel is more near the confluence of tribwtaries, and also in the convex

meander bends of the river where eddy counter-current prevails.

Keywords: channel shape, hydro-g
riparian condition, satellite image, GIS.

Introduction

The Gangetic river dolphin, locally known
as 'Sishu'or 'Hihu' in Assam was first reported
by Roxburgh (1801). and are distributed
along the Kulsi river, a tributary of the
Brahmaputra. Mohan et al. (1997) confirmed
the existence of the Gangetic dolphin in the
Brahmaputra river and its tributary Subansiri
and Kulsi. Wakid in 2005 assessed the dolphin
population status and distributzion pattern in
the Brahmaputra river system. He conducted a
detailed ecological investigation on dolphins
in eastern Assam in 2009 and recorded 17
B2  JOURNAL OF INDIAN GEOMORPHOLOGY: VOLUME 10, 2022

phic. G 7

physiochemical,

dolphins in the Kulsi river from Gharamara
to its confluence with the Brahmaputra near
Nagarbera, about 76 km stretch of the river
(Wakid and Braulik. 2009). They usually
prefer to live where there is clean air. good
quality deep waters near meander belts and
confluence points of tributaries. Maximum
number of dolphins are found in the rainy
season (August to November). which starts
decreasing dry season from December to
February. The low count of dolphins in the
dry season is mainly due to concentration of
polluted water and their movement to other

large rivers (Khondker and Abed, 2013). The
Kulsi river is well known not only for its
population of river dolphins but also for the
extensive sand extraction activity from the
river bed. During the monsoon season, the
river experiences high water level. and people
enjoy the aesthetic view of diving dolphins at
every river site. However. in post-monsoon,
the dolphins are found only in some selected
sites depending on the physiochemical
properties of the river water and also on the
hydro-geomorphic parameters of the channel
such as width. depth. velocity. eddy counter
current, meander planform, interconnectivity
of wetlands and tributary confluences. The
dolphins prefer locations which are away
from human interference and prey fishes are
easily available. The dolphin habitat has been
adversely affected by the depositional activity
of the river which leads to decrease in depth
in the lower reaches of the river and also due
to the activity of sand mining with the use of
machines. creating a noisy environment.

The downstream stretch of the Kulsi
river is being degraded by frequent flooding,
pollution by agrochemicals, sand mining

Schedule-1 of the Wildlife (Protection) Act.
1972, and was declared the National Aquatic
Animal in 2009. Research on the distribution
pattern of Gangetic river dolphins, their
population status, ecological investigation,
and protection of this endangered species
in the Brahmaputra-Barak river system
has already been carried out. However,
a comprehensive study on the hydro-
geomorphic and environmental conditions of
the dolphin habitat site has not been conducted
yet. The present study investigates the hydro-
geomorphic characteristics of the Kulsi river
from the Ukium to Nagarbera (Fig. 2) for
proposing suitable sites for the long-term
conservation of the resident Gangetic dolphin
population.

Geographical background

The Kulsi river is a left-bank tributary
of the Brahmaputra river. In Meghalaya, the
river is known as the Khri river. where the
tributaries Um Krisinya. Um Siri. and Um
Ngi meet with the Khri river at Ukium. After
reaching the alluvial plain of Assam, the river
is known as Kulsi river. The Kulsi river basin
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peassessing the Archaeological Evidence for a
panchayatana Temple on Bamuni Pahar Assam
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Abstract

pamuni Paharis a small hillock situated along the north bank of the river Brahmaputra
inTezpur, the headquarters ofthe Sonitpur district in Assam.The archaeological remains
found at the site consist of several stone structural components of templa/temples,
including sculptures. Of late the site has attracted the attention of scholars. Hence an

attempt has been made to reassess the archaeological remains of Bamuni Paharto exam-

ine the possibility of the existence of a panchayatana temple at the site.

Key Words: Visnu, Dasavatara, panchayatana, Bamuni Pahar

Introduction of Tezpuris littered with ancient remains in
the form of temple ruins, sculptures, pO ;
The BamuniPahar (HilD, located at and coins. Copper plate inscriptions refe!‘
lat 26 37 N, Long 92 47 E, lies within the to temple-building activities in the region
jurisdiction of modern Tezpur, the head- However, due to Assam lying in a zone of
quarters of Sonitpur District (Fig.1)Tezpur great seismic_activity. heavy rainfall and
was the seat of power of the Salastambha dense vegetation the roots of which destroy
dynasty that ruled over Assam from the mid- old structures, no standing temple of that
dle of the seventh century CE to the tenth bygone era now remains.
century CE when it was known variously
“’: Haduppesvara,Hattapesvara and also as Methodology
atapyaka by the Pala kings of Assam who : y
bucc:eyded Lh)l': Sa\nsmmbhass. Oral traditions This paper is primarily based “’::_ :h:;lad
identify the region with the legendary king- study of the §ile.~\ e:ﬁplompon 9 Ba-
dom of Sonitpur, ruled by the asura Bana muniPahar ruins revealsremains o massive
who was vanquished by Krishna in a bloody remple stmctyral components. Due (o the
battle, giving the city its present name (city vasaries of time, the temples temples that
of blood). The entire district headquarters once stood thereare totally in ruins with not
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Introduction
The historical period of ancient Assam can be

traced to the first half of the 4" century C.E. when
Prﬁgjyolisha-Kamarﬁpa came to be ruled by the
dynasty of the Varmans. Pushyavarman was the
founder of the Varman dynasty and during the rule of
the Varmas, Pragjyotisha became the seat of power
of the Varmans. The Varman line of kings ruled for
about three hundred years. During that period, they
rose from the status of a frontier kingdom of the
Guptas to one formidable force who even engaged
in northern Indian politics. The most famous ruler of
the Varmans was Bhiskarvarman during whose rule
the Buddhist pilgrim Hieun Tsang visited Kamariipa.
However with the death of Bhaskarvarman, the rule of
the Varmans ended and a new line of kings ascended
the throne of Kamartpa. The founder of this dynasty
was Salastambha who might have been a frontier
"""b"‘“" dugring the rule of the Varmans. With the

“cssion of Sialasta a i . Jth ~ 1
el o s:vl:a:dsl:ri)ﬂt?:;,rznp:;:n'tury. CE,
gjyotisha to

Itihas D,
Varga Pratipadi, Kaliyugabda 5124, c(lr'fa" [Vol,x
ISSN 0974-3065] UGC-CARE Jo, CE 2022) )
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8 § alan Yoi Mo, "
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» Ney,

astambhas and the Growth of Haduppesvary as
| and Urban Centre in Ancient Assam a

Haduppesvara. Archacological evidences locate the
city of Tezpur with ancient Haduppesevara.
this work an attempt has been made to look into the
conditions favourable for the rise of the new politics|
centre of Haduppesvara. At the same time it also tries
to evaluate on the basis of epigraphic and material
remains the rise of Haduppesvara as an urban centre.
Haduppesvara also became an important religious
centre during the rule of the Salastambha. This alw
helped in the urbanisation of the region.

Assam, situated in the North-Eastern part

of the Indian sub-continent was earlier known &
which included the territory around the
o be known ¥

the Allahabsd
4 centu?y

Pragjyotisha,
city of that name while later it came t
Kamariipa, the name first emerging in
pillar inscription of Samudragupta' of the
C.E. Though the territories of the kingdo™ e
or expanded from time to time, ‘in ﬂf‘ :’e:ed
the epics the kingdom of pragjyotish? mci:! o
greater portions of modern Assam, along W™
Behar, Jalpaiguri, Rangpub Boght:




The Concept of Samkhya Triguna:
An Analytical Study from Psychological
Perspective
Mridusmita Bharadwaj

Abstract

Philosophy is an elusive and prevalent branch of knowledge. The
various systems of Indian philosophy provide ideas regarding
knowledge of truth. Despite the differences of ideas, the Indian
philosophical systems aim to get the liberation. Psychological
discipline plays an important role to get detached from the
worldly attachment and therefore, Upanisads, the Yogasutra,
the Samkhyasutra, the Bhagavad Gita and the schools of
Buddhism and Jainism raise the importance of psychological
discipline. In ancient period there was no independent branch
of knowledge of Psychology but the Indian philosophical
thinkers had developed highly systematic views regarding
mind and its management. The present research paper tries to
analyse the concept of Samhkhya Triguna from Psychological
Perspective. The relation between the Samkhya Triguna and
Psychological behaviour of an individual is tried to explain in
this research paper.

Key words: Triguna, Psychological behaviour, Philosophy,
Samkhya.

Indian philosophy is considered as the most important
achievement of Indian thought. The practical and theoretical
activities of India revote around the spiritual connectivity thatis only
rendered to us by means of philosophy. In Indian philosophy, spiritual
aspiration is regarded as the superior to everything else. Indian
system of philosophy can be divided into two divisions- Nastika i.e.,
Heterodox and Astikai.e., Orthodox. The Nastika philosophy is three

in number- Carvaka, Bauddha and Jaina. They are called as Nastika

Mridusmita Bharadwaj is Assistant Professor, Department of Sanskrit,
Darrang College, Tezpur, Assam, mridusmitabharadwaj.mb@gmail.com

68 Kiranavali Mridusmita Bharadwaj

because they do not believe in the authority of the Vedas. Again,
Astika philosophies are six in number viz. Sarmkhya, Yoga, Nyaya,
Vai$esika, Mimamsa and Vedanta. In modern Indian languages
Aastika and Nastika generally mean ‘theist’ and ‘atheist’ respectively.
As Satishchandra Chatterjee and Dhirendramohan Datta discuss
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Navakanta Barua’s Posthuman Wonderland in Siyali Palegoi
Ratanpur
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Abstract

In the wake of the emerging body of scholarship on Posthumanism and Animality studies, the borderline
between the human and the ‘non-human’ has been ‘thoroughly breached'. Interestingly, one of the key
areas where the boundaries between the human and the animal are problematized is the field of children’s
literature. Children’s literature has the potential to radically challenge the anthropocentric worldview of Man
as an ‘exceptional’ being by deploying a playful, but subversive logic. The paper attempts to examine how
Navakanta Barua deploys nonsense and fantasy in his novella, Siyali Palegoi Ratanpur to challenge this very
prospect of human supremacy as opposed to the non-human ‘other’. The paper also seeks to examine how
the fantastic encounters between Barua's child-protagonist and the mysterious non-human entities
challenge the centrality and superiority of the ‘human’, and, in doing so, how the text draws attention to
the complexities of our lived relations with non-human others.

Keywords: Posthumanism, Non-human, Animality, Children’s Literature.

Introduction: The Posthumanist Turn

One of the crucial ‘boundary breakdowns’, which Donna Haraway (1985) mentions in her
significant manifesto, A Cyborg Manifesto, is the borderline between humans and animals. As
Haraway (1985) proposes, “by the late twentieth century in United States scientific culture, the
boundary between human and animal is thoroughly breached (p. 68). Haraway's path-
breaking Manifesto opens up new avenues to revisit humanity’s relationships with non-human
‘other’ as it undercuts the long-established, ‘absolutist’ discourse of humanism. For a long time,
the Biblical discourse of the ‘origin myths' has legitimatized the human-animal divide. Citing
William Henderson, Tom Tyler (2020), in 7he Palgrave Handbook of Animals and
Literature emphasizes how human exceptionalism had its roots in the Biblical teachings. To put in
Henderson’s words,

"Biblical teaching is [...] anthropocentric, so far as the world is concerned, the true centre
of it being, not earth so much as man. The sun, physical centre of the system as he may
be, shines for our sakes: the moon walks the night in our interest: the stars are there for
our use. From the Biblical point of view, everything turns round the earth as the habitation
of human spirit’ (Tyler, 2020, p. 17).
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Abstract

Moran is a very important community along with many other communities
living in Assam since the ancient time. The evidence of Moran people can
be traced back to the time when Ahom came to Assam, Moran society
which is endowed with rich culture is seen preserving their culture through
numerous traditional beliefs and are very conscious of preserving it. They

are trying to protect it by preserving
time flexibility can be witness in th

it as it is. But with the rapid change of
e safeguard of their tradition. Through

this research paper the traditional belief of the Moran tribe will be
discussed. This research paper Traditional Belief of Moran Tribe has been

prepared with a hope that it will a

dd a new dimension in the field of

research about the great Moran tribe and for this purpose descriptive method

has been adopted.

0.0 Introduction:

Culture is diversified. It has a very
wide scope. Culture is an integral part of
human society. Social rules and
regulations, oral form of literature, beliefs,
manners, religious, non-religious faith etc.
can be considered as folklore. Folklore can
be classified in many parts. Generally
folklore can be classified in four parts,
these are folk-literature, social folk
custom, material ~culture and  folk
performing arts. Social folk custom can be
considered as one of the most important
among all these.

Moran society has been following
numerous folk beliefs since the ancient
time. These are traditionally acquired
belief. Different types of manners, rules
and regulations etc. are followed by the
people in Moran society. They are
influenced by these beliefs, manners,
traditional rules and regulations, festivals,
recreation, folk medicine, folk religion
which represents their society.

1.00 The Aim, Scope and Methodology
of the research paper:

We can witness many tribal belief
in the society of Moran tribe who are

© 2021 JPPW, All rights reserved

living in Assam since the ancient time
Through this paper we can point their
traditional living system, living in the
backward areas, agricultural based society,
own language, socio- economic and
political backwardness .With the rapid
change of time these social structures are
of course taking a new shape. They are
seen preserving their traditional beliefs
through rules and regulations and through
numerous norms followed by them and
they are very conscious of it. Through this
research paper the traditional belief of the
Moran tribe will be discussed. This paper
has been prepared with a hope that it will
add a new dimension in the field of
research about the great Moran tribe and
for this purpose descriptive method has
been adopted.

2.00

Among many others tribes of
Assam, Moran is regarded as one of the
noted tribe who have been living in Assam
since ancient times. Moran’s are living in
Assam Since the arrival of Ahom in the
Brahmaputra valley. They are called the
‘Habungiya’ or ‘son of the soil’ and were
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Gender in Assamese

Society: analysis through the Assamese Proverbs
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Abstract:

ABSTRACT : The tradition which is transmitted orally is known as Folk Literature or Oralliterature.

This tradition is transmitted orally basing on the collective memory of their elders. In the ancient Assam Oral
Literature has been playing an important role in traditional Assamese society. The folk literature reflects the
day to day life, the joys and sorrows of the common people. Assamese oral literature is very resourceful both
in quantity and variety. The wealth of the oral literature of Assam is most impressive. Oral literature is mainly
produce by the folk society. In fact, oral literature flourished and transmitted from one generation to other
by word of mouth. It contains songs, tales, ballads, proverbs, sayings, riddles, folk speech etc. In this research
paper an analysis is attempted about the oral literature of Assam and its various sub categories. In the
present research paper we try to observe the characteristics of oral literature.

Keywords:

Oral literature, folk songs, ballads, tales, proverbs, riddles etc.

INTRODUCTION:

Assam is very rich in Oral literature. Oral literature is the primary sector for study to folklorematerials. Oral
literature is also called ,folk literature™ or ,Verbal art". W.R Bascomintroduced the term ,Verbal art" first
time and the term clearly point out the distinction of relations existing among myth, legend, folksongs, tales
and folk speech etc. Sometimes aterm “Expressive Literature is also used. Besides these terms there are other
various designation which precisely help in understanding this particular type of folklore material. The term
oral literature became popular only after R.M. Dorson used. The oral literature is transmitted orally basing on
the collective memory from one generation to another generation. Assamese folk literature is very
resourceful. Assam is in true sense, a meeting point of many communities, faiths and cultures. This state has
always been the hub of cultural diversity owing to multiple ethnic and non-ethnic communities living
herein.Therefore, the oral literature of Assam is very rich.

Aim of Study :
This research paper aims to analysis the status of women in society by application of gender perspective as an

analytical lens to the Assamese proverbs. In present time for the feminism revolutions some proverbs which
are related to women domestic violence are not

used. And today’s society is much more different from folk society. The research paper also
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Migration of -

Tea Tribe
Community in
Assam as
Reflected in
Assamese Novel

-Dr. Gakul Kumar
Das

The novel centres on
protagonist Banha and his
Samily. Banha belongs to the
Sirst generation of workers
who had come from central
India to work in the tea
gardens of Assam. People
belonging to very poor class
of central India were brought
1o Assam under the patronage
of tea garden owners and East
India Company. They dreamt
of a peaceful life in Assam
which was free Srom
Zamindari system. They even
gave up their ancestral land,

relationship with forefe S

as well as their own people.

Like Banha, the journeys of
Bhola, Ramu, Gajananetc to

Assam were harrowing. They

were lured by the agents of tea

garden owners and ‘Sardars”.

The journeys were tiresome.

The train journeys of these

labourers to Assam were

beyond description.
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Eastern Part of India e mASsam.

is closely associated with e =
Assam. There are diff; - iy

as part of the eXperiments, severa g, 1l 1 ‘-
set up, but none of these could face ¢ = “‘
As soon as the tea industry starteq t, 2t some &
the need for the tea labourers emerged, gp,q
that till 1852, the people from the g ;,"ﬁf&
associated with the tea plantation, The rel ‘t; 1
the local workers caused a crisis for the :
authorities. Therefore, they planned to bring 1, |
labourers from outside the state. The
struggle of the migration of the tea tribe COmMumisy
is reflected well  in Assamese Novels. 1
Key Words: Tea Tribe, Migration, Struggle |
The tea industry is closely associated with ti E
society and culture of Assam. Though therear |
different opinions on the origin of tea plants in Asea. l‘
it has been established that the first tea garden inti l
State started in Lakhimpur district in 1835. Till 185 |
as part of the experiments, several tea gardens wer |
setup, but none of these ceuld face commercial gains
As soon as the tea industry started to get some profis, |
the need for the tea labourers emerged. Studies find ‘
thattill 1852, the people from the tribes like Garo-Mik
Lalung, Kachari, Kuki (Mizo), Bengali, Tripuri, Kiash
and upper class Hindus worked in the tea gardens® |
daily wage earners. But they didn’t want to work
permanently in the gardens.(Saha) e |
The reluctance of the local workers caused a cfisé
for the garden authorities, Therefore, they planncd
bring tea labourers from outside the state. An act 0
the British government in 1863 allowed the estate oWne®
to hire workers from different states. (Physical 3
Political Geography of the Province of Assam, 1892)
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Abstract:

A festlvz.al mear?s delight, being gained and an artistic creation. It is an absolute element of folk-culture.
The agn'cullunst celebrates the behavior, manners and customs of the society timely. Festivals are
ceremonies celebrated in accordance with certain rules and regulations at a particular time. People
organize festivals to celebrate the value of their hard work in the field. This festival takes people away
from the flow of normal life and feels them to rejoice for a while. Every festival has a intimate
relationship with the transformation of natural elements. In this reference, the following remark has
given by Lila Gogoi is seriously considerable---

Utsowpr mul utso anondo.Bohagot powar proyax asar anondp, maghot powar,pai xamorar anondv.Ei
anbandp prokritir anoando, ziwonok upolobdhi korar anondo .Ei anondvi krisiziwi pxomiyar pntoar
sporxpa kori pnuprerpnar zowar ane.(p.72)

Festivals that are celebrated for various reasons provide not only pleasure, but it also entertains people.
It is an excellent procedure to entertain in relaxation time---the way many people work together for
pleasure. Festivals teach people how to behave socially. It is a part of people’s social life since very
old times. The festivals celebrated at different times are closely associated with the human life, their

existence, activities, culture etc. Culture is meta-morphed. Traditionally celebrated festivals that

preceded a wide field of culture change with the passage of time. .
Keywords: Tradition, Transformation, Festival celebrated in Guwahati.
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Main Theme: ‘
menting each other. Change is seen because tradition is prevalent

an beings. People are again slaves to their own tastes. People’s
formation is a spontaneous process periodically. Assam
nes. The customs, manners, etc, of different ethnic

Tradition and its changes are comple
and this tradition is created by huma
taste changes from time to time. So its trans

' j i 1old tit
caste or tribes from 5, ma
1s a confluence of various ¢ ose birth is unknown. But tradition is not always the same. The

ition wh 5 s "
glroup§ have cre.nlcdf:l li;:?i:)n is very clear in the Guwahati city which is located in the state of Assam.
langing scenario of tra
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SABHA MAHOTSAB (FESTIVAL) CELEBRATED AT VARIOUS PLACES IN LOWER ASSAM
(INCLUDING THE SPECIAL REFERENCE OF SARTHEBARI SABIIA MAHHOTSAR)
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Abstract :

Festival ceremonies are the national host of a nation. It is a major division of social folk customs under
folk culture. A Social folk custom is born when most of people in the society join in public celebrations and fun.
The both festival and event term are generally applied to insinuate this folk practiced custom. Festival
ceremonies are the spirit of a nation. Which highlight the unique characteristics of a nation, It also plays a major -
role to building the cultural unity. Sabha Mahotsab is a notable folk festival held at various places in Lower
Assam specially in Nalbari, Barpeta and Kamrup districts. These Sabha have been going on since ancient times
and made a special contribution to the mutual understanding, harmony and exchange the social functioning of -
the people of the respective places. Sabha Mahotsab have been celebrated in Barpeta district specially at
Sarthebari, Chinadi, Kanimara, Chenga, Amrikhowa, Byashkuchi Villages, in Nalbari district specially at
Makhibaha, Haribhanga, Gandhaiya, Chamata, Pipalibari, Paikan Dirua, Kothalmura, Jagara, Balisatra, Mugdi
Villages and in Kamrup district specially at bamundi, Dorakohora, Balikuchi, Alisabha, Barpanara in Kamrup-
district etc. g

The word “Sabha’ means Society i.c. different people of ethnic groups come together to formalize prayer
of God, worship and Sacrificial alter. The Sabha Mahotsab creates not only the environment of cultural and
religious programmes but also the exhibition of the commercial institution. Though the Sabha is mainly
organized to lead the religious purposes but also takes the lead in strengthening Social bonds. Among the Sabha
Mahotsabs of Lower Assam the ‘Sarthebari Sabha Mahotsab’ is unique which has been highlighting the unity of
the people of the region. Our research paper provides the detail description of the Sabha Mahotsabs.

Keywords : Festival, Custom.
0.00
0.01 Introduction of Subject : :

The Sabha Mahotsab creates peace and harmony in the society. The agronomist rural community has
been publicly observing this Sabha Mahotsab (Festival) after harvesting. Though it is a religious festival, yet it
signifies the equal importance in the cultural aspects, like the public sacrificial alter, Bhagobot path (religious
book reading), religious procession and dance, song, acting, literature of the Sabha Mahotsab. It also created a

K
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GIRLS' EDUCATION IN A MADRASA :
NARRATIVES ON THE DRESS,
CONDUCT AND FUTURE ASPIRATIONS

Nirmali Goswami®, Sofica Ahmed**

* Dept. of Sociology, Tezpur University, Napam, Sonitpur, Assam 754028
** Dept. of Sociology, Darang College, Sonitpur, Assam

ABSTRACT : Girls' education has alwayy been a matter of intense debate in the Sowth Assan subcostinent and has
shaped ideas about community, nation, and anti-colonial resistance. In post-colonial discourses on education, debatex
about Muslim girls” edwcation have resurfaced as a subject that calls for a methodologically nuanced and sensitive approach,
In this paper, we examine varied perspectives on Muslim girls” education globally and in the Sowth Asian context. We seek
to specifically addresy the guestion of how to make sense of the edwcational experiences of Muslim girls in a Madrasa
setting in India. The literature on girls' education in Madrasas located in India has revealed how the disciplinary measures
shape girls' experiences and how they negotiate with the same. Divawing on the field materials collected from a coedwcational
Madrasa located in a village in Assam, we argue for an approach that is sensitive 1o the voice of the girls in their evervday
context and that can bring owt the power dynamics. In this paper, we focus on Rey themes that emerged from the analysis
of girly’ discussion of their life in Madrasa on matters of dress, popular cultire, and aspirations for higher education

Keywords : Code of conduct, Discipline, Dress, Girls' education, Madrasa, Musiim women

NAGA SANNYASINS :
IN SEARCH OF IDENTITY

Pankaj Bala Srivastava
Dept of English, Mahila Vidvalaya Post Gradwate College, Lucknow, U.P - 226018

ABSTRACT : The history of Indian women is fill of pioneers who have broken gender barriers, worked hard for their
rights, and shown their leadership in politics, economics, education, science, law, literature, sports, etc. Her jowrney from
the country’s president to space is remarkable. Women are no longer considered unfit for the military or other defence
forces. However, the traditional view Brahmanic texts offer ‘women are innately impure ' and do not have a natwral inclination
1o dharma; therefore, women grapple with the religious placing. In encountering that conventional view, women have
always found ascetic paths to answer their spiritual quests. A few years ago, Naga Samnyasin broke from traditton and
formed an All-women akhara, believed to be the first in India. Their anticipation will end male domination of spiritwal
practices. The move will ensure sannyasing rise in the seers” hierarchy, and the subjugation of women in the akhara system
rie by men will end. Still, this akhara is facing criticism. Male sadhus claim the move goes against age-old customs. The
present research paper discusses the legal position of the formation and recogmition of All Women Abhara. Also, it focuyes
on the socio-cultwral backgrownd of Naga Sannyasins and their struggle in the search for respect and identity

Keywords : Abhar, Akhil Bhartiva Abhara Parishad (ABAP), Avadhootani, Female Theology. Naga, Sadhu, Sannyasin
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ABSTRACT

Lichens oot anly play a major role m plant i

as
services. Vanous anthropogenic activities fike hahitat o

bul also provide many ecasystem
won and over loitacion of

adr
lichens for economic uses soem 1o be the main theeats for lass 0( lichen dwmhy Hence, for in site
lichen Lm-

mn&mn‘ll«:ﬁeﬂgnun itised need 1o <

bei died from o

e posnt of view i fecent yoars. An
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of lichens Is not nvmlnuc so far Ncrc we oxpand the koowledge of the lichon of Assain by critically

surveyed the I
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INTRODUCTION

dated Hist of total 657 species of Assam.

" 1A

1 & good ber of P, .

go I tichens from
Amm. Rout ef al. (2005) reported 24

of lichens

Ml spocics
Lichens arc ‘I‘:_L_km“ s for e belonging 10 12 genern and 8 fumilles from different
lltyy;uuvik. Lichens are playing important role in (:e.e t’_.'.k‘ (‘rmnz‘anlT CIII‘I’I‘L Si.]d‘:' IM‘.:::.‘_‘:::
monitoring  pollution  kevels  in developing  arcas, 2
|N)'l.) Smpr & Kalb from the state Makhija &
Nowadoys, lichens are st for their moabalc 20G7) dod two spe viz. Grophis

pathiways that can sequester excess carbon as
com-pounds. The habaat loss, Immlng akr pollmon.
changes In the mueroch
mumlhvcbmlhmpmrmk-uf
lichen in India X of

Jurca- ta Fée and G, mualacodes Nyl from Assam which
were new o India Towari and Upreti (2008) added
Plarvgramme asusrefiensis Staiger o the hchen flom of
lndu frony the state. Das (2008) reported 63 species

ing to 12 genemn and 11 families from Cachar

lichen g 1 to be I and 3 in
Inlheﬁelslhnbenmms{ul(l!pmnmdrdmh.
"l!lll) Hence, for :nn-:'vnhnn of lichens in the matural

it Is & pri § noed 10 document Hchen
'peaes ol a locality

distnct of Assam Shurma and Makbija (2009) reponed
two species namely Diongma junglochnii (Moot &
Bosch) Kalb, Sukger & Elix and . peadnosum (Eschw. )
Knlh Staiger & Elix new to Assam and Imfia as well

doosh Ram er al (2004) o] 3 new species

A good of 1 vof
various parts of Assam hoave h«n lished but oo
updated and revised checklist of Hebens of A\sum Is
lu.llh:khlg.’l'llunwhywnmmllvm

epo
Hrrpadulllon uuﬁcu'mll Jagad. Rnln & G.F. Sinha and a
new secand F { Aptroot
& Lacking for India from the state. Rowt er al, 12010)

Ierutures on lichens of Assam and
list of tanl 657 species of Assam, We hcllc\v thas lhh
Iixt will be belpfol to the researchers who are workang
inthe field of Lichenology.

In An-nl. Stirvon IOSBIL " Ssnnnh Iktmnolughl_

was the who the lichens fram
ten ;ﬂlnn and dua-ibul 39 lichen sp&nes. Santesson
11952) reyp ! a f i

(Vain) Vézdn & Poelt as Gnrlerrh{ium m\pidhnﬂu
(Vain.) R. Sant. and Awdavina anisepran R. Sant. from
the suite. Pant & Uprets (1993) reported Diplochistes
rnwwulchur‘: (NyL) Zahlbe. from ihe stae. Makhiju
dban (1993) two of lichens
nnmcl Trvpeshelivm rubrocinetim Mnkhn)n & Puw,
wud yobwriticuscntum Makhija & Parw, as new 1o
-ciax! from the state. Divakar and Upreti (2005)

*Casreesprmialiong Anthr v E-sril: freérktsassriodrs @ yreil com

d 55 species of lichen belonging to 1S fami-
lies and 25 from Innerlime Reserve Forest of
Southern 1"01”. dunng doctocnl

Assam.  Singha
wark, 7 tw 32
gencruand 1S fami lies ;rmwing on betel nut tree from
the Cachar district. Out of the 71 speices. 5 species and
one geous were reponied as new 1o India. Piodlopsore
comfisa Swinow & Krog, Piolloprora  iddboryla
(Vain.) Riddle and Phvtiopasons smemeralic Timdad &
Krog were reported as oew 1o the lchen biots of India
from Assam (Mishea er ol 2001), Fiaswring indice 8.0,
Sanarma. Khadilkar & Makhijo was descoibed as new
10 scienceby Sharma 2 al. (2012) from Assam. Roet er
al (2012) ssudied the ql?hgnc Ischen floen occurring on
betel nut palm tree growing in an sbandoned tea garden
arca of southern part of Assam. A toenl of 37 Lichen
species belonging 1o [6 genera and 10 families were

Gogot et al.

comerated b their stody. Das er ol (2 0I3) R?l!k\’ 53

Above 1 { that after the

species belonging 10 23 generu and 1
scventeen sites of Barak Valiey. Dnmun et al (.Dll)
stlied the distbution of epiphytic lichens from theee
districts of Asum viz. Baksa, and Somtpur and

beloag; to 12 famikies and 24

Om:mlnl specaes, 41 lichen taxa were re|

for the first e for Assam. Dev ef al. (2015) reported
31 spe- ches belonging to 16 genern and 11 families of
lichens from seven forest sites of Hogai sub-division of

species respoctively, while a singhe fruticose  tichen
Ramating hoxsei Vain. was recorded for the first time
¢ et al (2016) reported 3K

bt of *Lichen flora of Assam® by Guj ancd
Sinha (2018) thero are severul explocutions o uken
in different parts of the state and many moce lichens are
addod 1o the list. These reports are scattered and there s
o need for compilotion of the same. The compilation
resalied in a togal of 657 species of lichen for the sme
of Assam.

!METHODOLOGY

The hli i about the
hchcas of Assam were uitlull) mv«upmd und used
s the

up
ln pu.uu are pot mmlr.lexnd for lhdng. Nomenoclatures
of Ikl were updoted following index  fungorum

0 21 geners and 13 Gamals
of ¥

out of which 6 species are pew recands for the state.
Daimari e ol (2017) reponad 25 speckes mew to the
Imhnn biotu of A»am from Somitpur dnlﬂn M new

with

16

dominance of m:mben from fmrulv Pyrenulaceae (11
spp.) folk i‘m with five P . A soeal
of 104 spocies o( e were desoribed by l)cy (2016)
from Nagaon district of Assam., Gopta and Sinba (2018)
r blished abook in which they described u togal of 300
lchen species based on own work and peevious works
on lichens of Assam such as Stinon (1381), Salnsnnn
(1952), Awasthi (1976), Pat and

C1977), Patwardhan and Nogarkar (1980), Nagnrtm and
Parwanihan (1981, 19825, > er al (1988),
Muakhijn and Parwandban (1993), Pam amd Upresi
(1993), Divakar and Upeeti (2005), Rout e al. (2005
2010), Awasths (2007), Tewari and Upeceti (X008

b i 42D — g G 0.

Owww indextungooamoorg) and classification given by
Wijayawardene er af. (2020) was followed to amrange
the taxs within famales.

RESULTS AND DISCUSSION

A sl of 657 spocies of hchen under 146 genern aedd
41 families are listed I'xlaw This lm inidicased that the
fumily Geaphil d by Npum namsher
of taxa Le 148 !pt\‘kt where genus Graphis alone
counts 70 species. The family Pyrenulaceas akso com-
mmnflhrgmlhu‘oflpems(sl spp.) with
P)rrmda it g 72 Synonyms of 63 spe-
cies have been upd names
(Table 1).
District-wise, highest number of Behens bhas boen
enumerated from Cachar district 1214 spp.) followed by
Nagsan district (203 spp. ), Sowitpur district (ISI spp.)
und Dima Husio district (143 spp ) (Das, 2008, Sing!
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Antimicrobial activity of Endolichenic fungi isolated from Cryplothecia sp.
against some human test pathogens
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ABSTRACT:

Cryprothecin sp. I u crusiose lichen having varled medicinad propertios. The present study alms 10 olate and 10
determine the antimicroblal activity of endolichenic fungl from the surface sterilized lichen thallus of
Cryptothecis sp. The bolation was dooe on three different media Le, Potato Dextrose Agar (PDA), Malt Extract
Agar (MEA) and Water Agar (WA) medin. A total of 10 solates of endolichenic fungl were tecovered. The
Isolates were identified on the basls of colonial morphology and Investigation. Dominant
endolichenic fungus wan Mondinia sp. 23.33%) followed by Mycella sterilia (16 66%). Other fungal bolates
were Trichoderma sp. Pesicillium sp., Awﬂhmudﬂmﬂhum The lqnlhalunnmlnld foe
antimicroblal sctivity by agar cup diffusion assay clinkcally sig human path

such as Excherichia coli (MTCC 443), Candidss albicans (MTCC 227) lnlmbmrrmmmtc 30
procured from IMTECH, Chandigach, All the isolates exhibited antimicroblal activity agalnst the fest pathogens
In varyleg degree. One isobate Penicillivm sp.. (CRP 3a) showed highest lnhibition against all the pathogens. The
peesent study indicated that Crypiothecia sp. harbours various endolichenic fungl with potent antimicroblal
actvity. Fusther detadled of the s lsolated from endolichenic fungi may lesd 1
kawlknmnnmmdmlwdp«ﬂmwﬂrhmhlp!ullnlbmud

KEYWORDS: Arusachal Pradesh. Calonkzing frequency. lichen, Penicillium sp. secondary metabolites.

INTRODUCTION:

Lichen s & self-sustainiog ecosystemn formed by the
Interaction of an exhabitant fungus and an extracelluba
arrangement of e of more photavynthetic partners and
an Indﬂmunn mumber ur other mammpk

Thus asymptomatic fungl can also be called as beneficial
fungl One such asymptomatic fungl are endolichenic
fungl Endolichenic fungl is a diverse group of
microfungl which resides within the lichen thaues® '°
“\ﬂ malnly belomgs 10 Ascomycetes  and

Lichen sl

Endolich fungl prody various

ln-panurmmmudlhn mmdmpawb
suitable conditions for the growth of some fungl which
lives Inside the lchen tHssues® Those fungl e called as

um. d secondary  metabolites such as  quinones,
terpenolds, benzopyrancids, et * 'Y These secondary
metabolies  exhibits  andlfungal,  antibacterial,



LIFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876
Research poper  © 2012 UFANS. Al Rights Reserved, IS NI KT N e P T A TR T T

GC-MS And FTIR Analysis Of Endolichenic Fungus Penicillium Sp.
Isolated From Cryprothecia Striata Of Arunachal Pradesh, India
Dipanjali Devi'* and Rupjyoti Gogoi’, Kumanand Tayung'

! Mycology and Plant Pathology Laboratory, Department of Botany, Gauhati University, Pin-

TEI014
?Lichenology Laks v. Dey of Botuny, Nowgong College (AUTONOMOL'S), Pin-
TR2001
ABSTRACT

In the present study GC-MS and FTIR analysis of an endolichenic fungus Penicilliom sp. solated
from Crprothecia striata wiss done to identify the bioactive compounds present in it. Our study
indicated the presence of may functional groups as identified through FTIR snalysis and GC-MS
anulysis of methunolic extract of Penicillim sp.(CRP 3u) shows the presence of eight compounds

such as Phenol 3,5-Bis(1-1 Dimethyl ether), Pe ic acid S-hydroxy 2.4—d|-l-bulyl phcnvl osters,
Pentanedioic acid,(2,4-Di-T- Bulylphcnyl ester) Lethyl cr 1) 2 G 1 Dimethy! cther,
Vanillin and Diethyl,2-6 ~Pyridine- dicarboxylate. Some of the wmpuunds cahibled strong
antimicrobial activity and it has been hypothesized that the antimicrobial activity of lichen might be

due o the associated endolichenic fungi.
Keywords-Endolichenic fungus, binactive compounds, GC-MS wnd FTIR
INTRODUCTION

Lichen 1s a symbiotic association between fungi (mycobiont) and at kast chlorophyll ~containing
photosynthetic organism (photobiont) such as microalga, a cyanob um ete (Lutzoni and
Miadlikowska, 2009) In addition to the mycobiont, lichen is also a home 10 numerous cryptic
microfungi which live in close association with the lichen thallus (Arnold et al. 2009), This group
of fungi, which lives inside the lichen thallus, is called as endolichenic fungl. (Amold et al,
2009). Endolichenic fungi doesn’t cause any harm to the lichen thallus, they are thus asymptomatic
in nature (Arnold 2001, 2007; Petrini 1991). Many works has been done to isolate endolichenic
fungi from lichen thallus. It has been found thst most of the endolichenic fungi belong to
Ascomycetes, Pezizomycetes ete. (Amokd et al. 2009; Girlanda et al. 1997: Kannangara et al. 2009;
Li et al.2007; Petrini et al, 1990; Suryanarayanan et al, 2005; Tripathi and Joshi 2015; U'Ren et al.
2010, 2012). Endolichenic fungi p strong antimicrobial ibacterial, ants anti-
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inflimmatory properties due to the presence of severul bwactive compounds. Due to this reason
research on endolichenic fungi is a highlighted area (Kellogg and Raja 2016; Suryanarayanan et al.
2017).

Cryprothecia striata s a crustose lichen which muinly grows on bark of trees, rocks, ete.
Triterpenoids along with many imp compounds have been d from Cryptothecia sp.
which showed strong antimicrobial activity (Tuan et al, 2021, Devi et al. 2022). It has been
hypothesized that the medicinal properties of lichens might be due to the associasted endolichenic
fungi .In the present study Penicillium sp. isolated from Cryptothecia straita wus characterized with

the help of GC-MS and FTIR analysis to identify the bioactive compounds preset in it which might
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Abstract: A new family of continuous distributions called the generalized odd linear exponential
family is proposed. The probability density and cumulative distribution function are expressed
as infinite linear mixtures of exponentiated-F distribution. Important statistical properties such
as quantile function, moment generating function, distribution of order statistics, moments, mean
deviations, asymptotes and the stress-strength model of the proposed family are investigated. The
maximum likelihood estimation of the parameters is presented. Simulation is carried out for two of
the mentioned sub-models to check the asymptotic behavior of the maximum likelihood estimates.
Two real-life data sets are used to establish the credibility of the proposed model. This is achieved
by conducting data fitting of two of its sub-models and then comparing the results with suitable
competitive lifetime models to generate conclusive evidence.

Keywords: generalized odd linear distribution; hazard rate function; moments; residual analysis;
maximum likelihood estimation; Monte Carlo simulation

1. Introduction

Analysis of lifetime data is an important subject in many fields, including reliability,
social sciences, biomedical, engineering and other fields. In practice, it has been observed
that many phenomena do not follow any of the classical distributions; for this reason, many
efforts have been made in the last few decades to introduce new generators or families
of distributions that extend these classical distributions to provide considerable flexibility
in modeling data in diverse spectrums. Many authors have suggested new generators or
families in the literature, for example, and not exclusively: Marshall and Olkin (1997) [1]
introduced the Marshall-Olkin family, Gupta et al. (1998) [2] introduced the exponentiated-
G family, Eugene et al. (2002) [3] proposed the beta-G family, Cordeiro and Castro (2011) [4]
suggested the Kumaraswamy-G family, Alexander et al. (2012) [5] presented the McDonald-
G family, Alzaatreh et al. (2013) [6] proposed the transformed-transformer (T-X) family,
Bourguignon et al. (2014) [7] presented the Weibull-G family, Tahir et al. (2015) [8] studied
the odd generalized exponential-G family, Cordeiro et al. (2016) [9] discussed the Zografos
Balakrishnan odd log-logistic family, Gomes-Silva et al. (2017) [10] presented the odd
Lindley-G family, Alizadeh et al. (2017) [11] provided the Gompertz-G family and Jamal
etal. (2017) [12] defined the odd Burr-III family, among others. For a clearer understanding
of the odds ratio to define new G-classes, we motivate the readers to Khan et al. (2021) [13],
in which the authors adopted a unique odd function to propose an alternate generalized
odd generalized exponential-G family.
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Abstract

Poisson-G family is extended to propose beta Poisson-G family of distribution. Useful
expansions of the probability density function and the cumulative distribution function of the
proposed family are derived as infinite mixtures of the Poisson-G distribution. Moment generating
function, power moments, entropy, quantile function, skewness and kurtosis are investigated.
Illustrative numerical computation of moments, skewness, kurtosis and entropy are tabulated for
select parameter values. Estimation of model parameters by methods of maximum likelihood is
discussed. A simulation experiment is carried out under varying sample size to assess the
performance of estimation. Finally, suitability check of the proposed model in comparison to a few
recently introduced ones is carried out by considering two life time data sets modeling.

Keywords: Beta generated family, Poisson-G family, maximum likelihood, AIC.

1. Introduction

Let r(r) be the probability density function (pdf) of a random variable T e(a,f) for
—o<a< ff<wo and let W[G(x)] be a function of the cumulative distribution function (cdf) of a
random variable X such that W|[G(x)] satisfies the following conditions

(1) W[G(x)] € la,p]

(1) W[ G(x)] 1s differentiable and monotonically non-decreasing, and (1)

(i) W[G(x)] > a as x = —= and W[G(x)] > S as x > =,

Alzaatreh et al. (2013) defined the T-X family cdf by

W(G(x))
Fx)= [ rode=RVIGW)), @)

a

where W[G(x)] satisfies the conditions (1). The pdf corresponding to (2) is given by
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Abstract

The agriculture sector, which continues to be pivotal to sustainable growth and development, has been
recently mobilising farmers into member-owned producer organisations, or Farmer Producer Companies
(FPCs) to enhance production, productivity and profitability of agriculturists, especially the small and marginal
farmers in the country. The FPCs, which have been brought in for improved transparency and access to the
input and output market with higher negotiating powers leading to sustainability of the small and marginal
farmers, are said to provide higher legitimacy and credibility in the immediate business environment. Though
Assam too is not behind in forming FPCs, challenges and issues abound. Majority of these FPCs are in
the nascent stage of their operations with shareholder membership ranging from more than 500 farmers
to over 1500 farmers. It is also seen that from capacity building to taking up business operations, many
issues need to be addressed in these FPCs. These FPCs are in need of support in technical handholding
and provision of adequate capital and infrastructure facilities including market linkages for sustaining their
business operations. The present paper tries exploring and understanding the ecosystem of the FPCs in
Assam, which are focussing on small and marginal farmers, and delving into the issues and challenges faced
by the FPCs in the state and the possible ways out.

JEL Classification: QI3
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French Bean ( Phaseolus vulgaris L.) belongs to the family Fabaceae and is native to South America. French
bean has evolved from wild growing vine distributed in the high lands of Middle America and Andes. This
important legume crop is grown for its dry grain and tender pods in North-Western India. This offseason
crop can be successfully raised under Punjab conditions during winter which fetches higher price
in the market and economical to the farmers when there is no availability of green pods from high altitude.
It is widely cultivated in tropics, sub-tropics and temperate regions.When bean plant infected by fungal,
bacterial or any other pathogen, different alternations are observed. The present study was carried out in

the department of Botany, Darrang college to ¢

¢ the biochemical changes occuring in bean plants

growing in normal soil, sterilized soil and sterilized soil mixed with fungus Rhizoctonia solani .

Keywords: French bean, Rhizoctonia solani, Fab

, Biochemical analysis.

INTRODUCTION

French bean also known as kidney bean or snap bean
or fine bean, is grown for tender green pods for fresh
consumption as well as for dry seeds which are used as
pulse. The dried beans are rich in protein and are closely
compared with meat. This vegetable not only plays a
vital role in nourishment of human population, but also
improves soil fertility to a great extent by virtue of being
highly nitrogen fixing crop (Meena, 2017). During
cultivation of french bean crops, these are infected with
several discases of fungal, bacterial and viral nature by
different pathogens which not only reduces the yield
but also impair the quality of the produce. Amongst
different diseases of bean plants such as Rust, angular
leaf'spot, root rot, bacterial blight, powdery mildew and
downy mildew, Rhizoctonia rot discase of beans caused
by Rhizoctonia solani is the most common fungal
disease. Various symptoms such as linear or circular
reddish brown sunken lesions with a brown to reddish
brown border develop in the stem and roots of french
bean, which later leads to biochemical alternations in
bean plants.(Scwartz, 2012).Our present work deals
with the detection of amino acids, proteins, phenols
and reducing sugar content present in Rhizoctonia

DOI:- https://doi.ong/10.3238 /PSR 2023.39.02.6

infected french bean leaves growing on normal soil,
sterilized soil and sterilized soil mixed with Rhizoctonia
inoculum.

MATERIALS AND METHODS

Collection of Plant Material

French bean seeds are collected from local market of
Tezpur, assam and are brought to the laboratory for
further investigation. A total of 45 sceds are sown
separately and are water sprayed on regular interval.
Germination is reported after10 days. It has been
noticed that out of 45 seeds , 24 seeds are germinated,
and 21 remain dormant and 2 of them are infected.

Culturing of pathogen

Infected French bean plants are tested for the
pathogens. The infected plant tissues are surface
sterilized in three treatment of 1 min each - first
solution was 0.5% NaOCL, second was 70% ethanol
and third one was sterilized dH,O. Surface sterilised
plant tissues are then inoculated in PDA media plated
suppl I with streptomycin sulphate to avoid any
bacterial contamination. Plated are then incubated
until the growth of pathogen is observed.

2 Nikita Deka, Rajashree Bordoloi, Dipanjali Devi and Pharik Tamuli

Identification of the pathogen

Fungi are observed under microscope following
standard identification manuals. Pure culture of the
fungi are prepared and stored in the deep freezer.
Further to determine the observed fungi is the causal
organism of the rot di in fungi, Koch postulation

sl

4

i€ on ot in o

biochemical analysis.

The amino acid was esti d by following the
method of Izmailov and Schreiber, 1938. The protein
content was estimated by following the method of
Dunn, 1994. Phenol content was determined using
spectroscopic method of Ainsworth and Gillespi

2007 Suoar content (NNSAY were sctimated by
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Abstract

Northeast India has various water bodies including the tributaries of the Brahmaputra and Barak river systems, wetlands, lakes
and beels. These water bodies support the diversity of many fish species. Seasonal changes in the number of fish species in
the SIS category were also observed and they are most abundant during the winter and least abundant during the monsoon
season. Many researchers collected fish data from Assam's rivers and wetlands, particularly small indigenous species (SIS).
Small Indigenous Species (SIS) of fish are a vital and conveniently accessible source of rare protein, vitamins, and minerals in
traditional diets. The present study aimed to review Assam's small indigenous fish species and their nutritional worth. The
sources of the review article were Google Scholar, Web of Science, ScienceDirect, and PubMed for SIS nutrition composition,
fish nutritional profile, and fish proximate composition. Northeast India’s rural inhabitants get their sustenance from fish SIS. The
SIS of Northeast India fish species contain proteins, lipids, vitamins, minerals, and vital macro- and micronutrients. The protein
content of SIS range from 12.49% to 18.30% (12.49-18.30g/100 g), lipid content from 0.7% to 19.63% (0.7-19.63g/100 g),
moisture content from 65.88% to 82.8% (65.88-82.8g/100 g), and ash level from 2% to 6.8% (2-6.89/100 g). This review sug-
gests SIS has adequate nutritional benefits because it is an excellent source of proteins, lipids, vitamins, minerals, and omega-3
fatty acids necessary for optimal health. Northeast India's impoverished region might achieve their nutritional demands by eat-
ing more SIS of fish.

Keywords: Nutritional profile, Northeast India, Proximate composition, SIS fish

INTRODUCTION

Fish is a nutritious diet high in micronutrients, high-
quality animal proteins, and polyunsaturated fatty acids,
particularly omega-3 eicosapentaenoic and docosahex-
aenoic acids. Moreover, compared to other sources of
animal proteins, fish is more readily available and less
expensive in tropical nations (Mohanty et al., 2019; Mo-
hanty et al., 2022; Sinha et al., 2022). More than half of

India's population eats fish, and in certain areas, such
as Assam, Arunachal Pradesh, Goa, Kerala, Manipur,
Meghalaya, Mizoram, Nagaland, Odisha, Sikkim, Tripu-
ra, and West Bengal more than 90% of the population
eats fish (Sankar et al., 2010; Debnath et al., 2014;
Sobczak et al., 2021). Fish contain proteins and nitrog-
enous substances other than protein, minerals, iodine,
selenium, taurine, vitamin D, and a small quantity of
carbohydrates (Chen et al., 2007; Sankar et al., 2010;

This work 15 licensed under Attribution-Non Commercial 4.0 International (CC BY-NC 4.0). © : Author (s). Publishing rights @ ANSF.



Insects as food: its hurdles against the opportunities
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ABSTRACT

The hazards of rearing insects and using them in food production, especially as food ingredients are
not well understood. The lack of awareness of food safety in many countries will continue to impede the
growth of edible insect production and consumption in specific markets. Chemical, biological, and allergy
risks are the three types of potential food safety threats and these aspects, in particular the appropriate
selection of high-quality, risk-free feed substrate, must be assessed and regulated in order to increase the
food safety of edible insects. This can only be done under controlled conditions as instead of wild harvesting.
The possibilities and problems of using insects as food are explored here based on accessible data from

scientific research.

Key words : Dietary, edible insects, entomophagy, food and feed, insect products.

INTRODUCTION

Over the last 400 million years, evolution has
resulted in a diverse range of arthropod species that
have effectively adapted to their natural settings in
a variety of habitats. On Earth, there are around 1
million insect species that have been identified, with
millions more believed to exist. Only 5000 kinds
of insects, on the other hand, can be considered
harmful to humans, crops, and cattle alike. Among
all arthropods, insects are the most effective in
terms of surviving and adjusting to their ecological
environments. This is because of their ability to
exist in and adapt to many habitats, their ability
to consume a variety of various types and grades
of food, their high reproductive capacity, and their
ability to flee from their predators swiftly (Kumar,
2001). As a result, insects play both a beneficial
and a detrimental function in human life. Although
all insects are not dangerous, certain of them are
capable of ruining our crops as pests and spreading
diseases as vectors, even though all insects are not
dangerous. The vast majority of insects are non-lethal
and beneficial to humankind in a variety of ways,
according to experts. Insects are considered to be
extremely nutritious, as they are high in protein, good
fats, iron, and calcium, and low in carbohydrates
(Murefu et al, 2019). Because of its nutritive,

*Corresponding authors' E-mail : bhabesh.deka@gmail.com
**Postgraduate Department of Zoology, Darrang College (Affiliated to
Gauhati University), Tezpur - 784001, Assam, India

environmental, and economic benefits, insects form
a food group. A greater emphasis on edible insects
is being placed on them as part of a worldwide food
security plan. When compared to other conventional
food categories, insects have higher protein content
and are more efficient producers. There is a forecast
increase in future protein consumption, yet the supply
of food is falling. In addition, it was acknowledged
that the worldwide market for insect farming grew
and led to food, materials, and pharmaceutical
applications for development (van Thielen et al,
2019). Despite the various advantages in terms of
practicality, many disadvantages are remaining in
the consumption of insect foods. The purpose of
this article is to examine the hurdles in insects as
a food source.

Why insects should be used as food : There are
three basic reasons for considering the promotion
of insects as food: health, environmental, and
livelihood considerations. In many parts of the
world, insects are considered to be a traditional
element of the diet of many people. Insects are
a nutritious and healthy alternative to traditional
meats such as chicken, cattle, hog, and fish. A wide
number of bug species are high in protein, lipids,
calcium, iron, and zinc, as well as other nutrients.
The vast majority of animals emit greenhouse
gases, and in comparison, to them, edible insects
generate significantly fewer greenhouse gases
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ABSTRACT

Article History

Modern aquaculture faces significant obstacles including a deficiency in sources of protein in
the feed, vulnerability to infections, and quality degradation during growing and storage, despite
being the sector with the highest growth rate. Beneficial bacterial species shield aquatic animals
from infection or stop product deterioration, and bacterial biomass is thought to be a potential
source of protein for animal feed. This review focuses on the nutritional, anti-pathogenic, and
immunoregulatory functions of these bacteria in relation to aquatic products. Additionally, we
examine the connection between host immunity, beneficial bacteria, and gut microbiota, along
with recent advances in our understanding of host immunity and microbial mutualism. This
analysis emphasizes specific microbial metabolites, bacterial components, and the immune
system. The actions of probiotics in aquatic animals have gamered significant research
attention in recent years. Various findings, with the potential to be both academically innovative
and practically helpful, have emerged. The positive effects of beneficial bacteria on aquatic
organisms have sparked extensive research, wide-ranging use in aquaculture, and innovative
applications. Future improvements to current practices will require the development of novel
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applications and related mechanistic research.

Keywords: Probiotics, Growth-promotion, Fish, Vaccine, Imnmunoregulation.

INTRODUCTION

The aquaculture industry was developed and is
currently the fastest-growing to meet the increasing
demand for fish protein and represents one-third of world
fisheries production (FAO, 2020). With the increasing
population, the demand for aquatic food has also increased,
and this can be fulfilled by the multibillion-dollar, rapidly
expanding aquaculture industry. Of the total production, 63
percent (112 million metric tons) was harvested in marine
waters (70 percent from capture fisheries and 30 percent
from aquaculture) and 37 percent (66 million metric tons) in
inland waters (83 percent from aquaculture and 17 percent
from capture fisheries) (FAO, 2022). All over the world, per
year, the fish production industry has been gradually
growing at a standard compounded rate of 9.2% since 1970
(El-Saadony et al.,, 2021). The aquaculture industry has
partly compensated for the reduction of capture fisheries,
and many reports show that it will be the future weapon for
getting rid of this problem (El-Saadony et al., 2021). By
2050, aquaculture production is anticipated to double,
allowing it to meet demand while relieving the strain on wild
fishing (Yukgehnaish et al., 2020). According to projections
by the United Nations Food and Agriculture Organization,
farm-raised fish will contribute two-thirds of the world's
consumption of seafood by the year 2030 (Thorpe and
Castillo, 2018).

Cite this Article as: Kalita R, Pegu A and Baruah C, 2023. Prospects of probiotics and fish growth-
promoting bacteria in aquaculture: a review. International Journal of Agriculture and Biosciences 2023

12(4): 234-244. https://doi.org/10.47278/journal.ijab/2023.070

The major constraint is the presence of pathogenic
microorganisms. Disease caused by this harmful microbiota
creates challenges for farmers and finally impacts net
production. Although various kinds of vaccines are being
developed by experts, they are not the universal solution.
Therefore, the management of disease in aquaculture
became a very crucial problem for farmers. Later, to solve
this problem, antibiotics are used as a traditional strategy
for a long period of time. According to many scientific
reports, antibiotics antibiotic are able to control many
disease-causing bacteria and can improve fish health in
aquaculture practices (El-Saadony et al., 2021). But, as we
know, each coin has two sides. Likewise, everything has
two effects. Antibiotics kill some beneficial bacteria, which
are inhabitants of the fish gastrointestinal tract. However, it
also caused fish products to acquire antibiotic residues that
are unsafe for human consumption (WHO, 2006). These
concerns, along with the detrimental impact of products and
residual antibiotics on human health, led the European
Union and the United States to impose prohibitions on the
use of antibiotics (Kesarcodi-Watson et al., 2008).

With the ban on antibiotics, there was a need for a new
management strategy for fish health. To fulfill this need,
fishery scientists have conducted much research and they
came to an unbeatable conclusion on the use of probiotics.
Later, this new idea has received much more attention and
has been recognized as a natural disease controller and a
good growth -promoting agent for fish in aquaculture

LUSPS

A Publicatio-n of Unique
Scientific Publishers



Asian Journal of Conservation Biology, July 2023. Vol. 12 No. 1, pp. 1-2

ISSN 2278-7666 ©TCRP Foundation 2023

AJCB: EN0023
https://doi.org/10.53562/ajcb.EN00023

EDITORIAL

Ecosystem enhancement through conservation of natural enemies

Bhabesh Deka’ *, Azariah Babuz, Chittaranjan Baruahs, and Dhirendra K Sharma*

Department of Entomology, Faculty of Agricultural Sciences, Rajiv Gandhi University,
Arunachal Pradesh-791112, India

2 Tocklai tea Research Institute, Jorhat, Assam -785008, India
3Postgraduate Department of Zoology, Darrang College (Gauhati University), Tespur- 784001, Assam, India
“Department of Zoology, University of Science & Technology, Meghalaya - 793101, India

Natural enemies, also known as bio-agents, are organisms
that restrict insect populations, reducing the insects' abil-
ity to survive. Weeds, insects, plant pathogens, and other
pests can all be controlled using natural enemies. Howev-
er, the approaches and chemicals employed vary depend-
ing on the type of insects. Natural enemies are essential
for reducing the numbers of potential pests. Insecticides
destroying the natural enemies of prospective insects, has
been proved through several studies (Deka et al., 2020).
However, when a non-toxic practice for removing an ex-
tensive pest comes to light, the number of secondary pest
outbreaks and the environmental damage they cause usu-
ally get reduced. This also helps natural enemies survive
and reduce the need for broad spectrum synthetic insecti-
cides. Ecological frameworks support a diverse range of
plants and animals. However, there are many risks associ-
ated with pesticide usage (Mukherjee, 2016). Natural
enemies and pollinators are frequently and more likely to
be affected or destroyed by pesticides than the pest itself
since they are more vulnerable to them. Because of the
widespread use of chemical pesticides in agricultural eco-
systems, majority of the pests tend to develop tolerance to
them.

Sustainable agronomic practices can establish ap-
propriate habitats in disturbed agro-ecosystems that sup-
ply food and shelter to pollinators and other natural ene-
mies of insect pests. Examples of these practices include
managing field margins and mid-field strips with careful-
ly chosen flower plants, cover crops, economically im-
portant plants, uncultivated areas, headlands, and hedges
(Tscharntke et al., 2007).

The conservation of natural enemies: In order to main-
tain and enhance bio-control agent populations, conserva-
tion techniques are essential. The following conservation
techniques can be used:

1. Crop Rotation and Diversification: Crop rotation and
diversification can help to foster a diversified community
of natural enemies. Pests specific to monocrops can be
prevented by alternating crops, reducing their accumula-
tion and allowing natural enemies to flourish. Diverse
cropping systems also provide a diverse set of resources,
such as alternative hosts /prey, that supports a diverse set
of natural enemies (Sarkar et al., 2020).

2. Habitat Management: It is essential to create and
maintain suitable habitats for natural enemies. This in-
cludes planting a variety of perennial plants that provide
food, shelter, and alternate hosts for natural enemies.

*Corresponding Author’s E-mail: bhabesh.deka@gmail.com

Incorporating nectar and pollen-producing flowering
plants can attract helpful insects such as parasitic wasps
and predatory beetles. Reduced pesticide use in the area
is also necessary to safeguard natural enemies (Sarkar et
al., 2020).

3. Minimizing Pesticide Use: Pesticides can directly or
indirectly kill natural enemies by reducing their hosts or
disturbing their activity. IPM approaches encourage
cautious and targeted use of pesticides while reducing
their influence on natural enemies. Pesticides that are
selective and low in toxicity can be used, and their ap-
plication should be timed to minimize their impact on
natural enemies (Deka ef al., 2020).

4. Conservation Biological Control: This method in-
volves deliberately releasing natural enemies into agri-
cultural or regulated habitats in order to increase their
populations. It is essential to identify and release the
most effective natural enemies of the target pests at ap-
propriate times and locations. Conservation biological
control can aid in the establishment and maintenance of
beneficial insect populations besides improving pest
control efficiency (Sarkar ef al., 2019).

5. Provision of Alternative Resources: Supplemental
food and shelter sources can help natural enemies sur-
vive when their prey or hosts are scarce. Planting flow-
ering plants can supply nectar, pollen, and shelter for
natural enemies, increasing their survival and reproduc-
tive potential (Sarkar et al., 2020).

6. Education and Awareness: It is essential to increase
awareness among farmers, landowners, and the general
public about the relevance of natural enemies and the
benefits of protecting them. Educating stakeholders on
the importance of natural enemies in pest management
and encouraging ecologically friendly techniques can
help to increase support for conservation initiatives
(Mukherjee ef al., 2019). These conservation strategies
seek to establish an environment that encourages the
presence and effectiveness of natural enemies in pest
management. The use of chemical pesticides can be
decreased by following these measures, encouraging
sustainable and environmentally sound pest manage-
ment practices.

Various arthropod pests have a substantial impact
on crop production and productivity in majority of agro-
ecosystems. Pesticides were mostly used by farmers to
control insect populations on various crops. Pesticides
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Abstract

Vaccination has made an enormous contribution to global health. Treatment resistance for infectious
diseases is growing quickly, and chemotherapeutic toxicity in cancer means that vaccines must be made
right away to save humanity. But subunit vaccinations alone don’t give enough strong and long-lasting
protection against infections that can kill. Nanoparticle (NP)-based delivery vehicles, such as dendrimers,
liposomes, micelles, virosomes, nanogels, and microemulsions, offer interesting ways to get around the
problems with traditional vaccine adjuvants. The nanovaccines (50-250 nm in size) are most efficient in
terms of tissue targeting, staying in the bloodstream for a long time. Nanovaccines can improve antigen
presentation, targeted delivery, stimulation of the body’s innate immune system, and a strong T-cell
response without putting people at risk. This can help fight infectious diseases and cancers. Also,
nanovaccines can be very helpful for making cancer treatments that use immunotherapy. So, this review
highlights the various types of NPs used in the techniques that have worked in the new paradigm in viral
vaccinology for infectious diseases. It gives a full rundown of the current NP-based vaccines, their potential
as adjuvants, and the ways they can be delivered to cells. In the future, the best nanovaccines will try to be
more logically designed, have more antigens in them, be fully functionalized, and be given to the right
people.

Keywords

Adjuvant, cancer, infection, nanoparticle, nanovaccine, non-neutralizing antibody, neutralizing antibody

Introduction

Infectious diseases still worry people all over the world the most. Conventional ways of getting immune
responses from vaccines don’t work well enough to control new and re-emerging pathogens. Nanoparticle

© The Author(s) 2023. This is an Open Access article licensed under a Creative Commons Attribution 4.0 International =
License (https: //creativecommons.org/licenses /by/4.0/), which permits unrestricted use, sharing, adaptation, distribution

and reproduction in any medium or format, for any purpose, even commercially, as long as you give appropriate credit to the

original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made.
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Studies on Seasonal Variation of Water Quality Parameters of
River Mara Bharali in Sonitpur District of Assam

A Das'. SP Biswas’

ABSTRACT

10.18605/ag.0-5706

Background  freshwater 1s not only a finile rosource but also ensential foe agricultire, indusiry and suen human eastones The
present investigation on seasonal waler Quality parameters was conducled in the remnants of old channel of -t Jin Bhatal Lalivg
as Mar Bharali at Tezpur in the Somtpur distrc of Assam from Decomber, 2017 1o November 2020

Methods: Five sampling stations were selucted that covers a streteh of 169 km Physico-chermical patameters st dotaiminod

< lly by fol

0 1he stand

Result: TDS in

in all the |

methods of APHA (1998) and Trivedy of af, 1987 The statistical analyses of the data were done
by one way ANOVA using Statistical Packago for Social Scmntisls
lowest (1713343 059 mg/L at MB2) and highast in wantor (320 1137 441

mg/L al MB3) The pH value is within tho permissible limil except for site MBA during the winter and post monsoon when the vitues
were 6 3810 146 and 6 4410 039 fospectivaly Maximum DO of 7 67810 074 mglL wirs ohsorved at ity MB1 duning the winler
season and minimum DO of 5 444°40 047 mgil was observed at sitg MiA dunny the monsoon season BOD was recorded below the

tolerance limil of 3 mgiL in all sampling stations

Key words: Biological oxygen demand, Dissolved oxygen, Mara Bharali fver, One way ANOVA. Walter quality parameters

INTRODUCTION

Rivers are considered as the pillars of human cwilization all
over the world, The presence of irmgated agriculture, towns,
ciies and industrial siles along the river bank shows (he
inexlricable dependence of human races on rniverine
ecosystem. Tropical floodplains play a significant role in
providing highly productive ecosyslem services (Petll ¢f al.,
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2011), vilal 1o a range of ecosystem p (Hamil

2002). The deterioraling waler qually affects man, animals
and plant Iife with far-reaching consequences. In India, due
to tremendous urbanization and industnalization, the
problem of water pollution has assumed an alarming
situation and about 70% of rivers in India are polluted. In
the last few decades, here has been increasingly grealer
emphasis on the deterioralion of water qualty of Indian rivers
(Jindal and Sharma, 2011, Matta ef al,, 2020). The
destruction of nalural habitats and the presence of
environmental pollutants may affect the ecological balance
of every ecosystem (Begon of al., 2009). Dwivedi and
Pandey (2002) rep i that ind | wasle waler, age
and municipal wastes are being conlinuously added to water
which affect the physicochemical qualty of water and also
making them unfil for even use of livestock and other
organisms. All these impurities resull in degradation of waler
quality, like bad taste, colour, odour, turbidity, hardness,
corrosiveness, staining and frothing (Saha ef al., 2017).

MATERIALS AND METHODS
Description of study area

The present investigation was conducled in the remnants
of old channel of Jia Bharal called as Mara Bharali at Tezpur

Volume 43 fesuse 3 (June 2023)

on S | Varation of Waler Quality Parameters of River Mara
Bharal in Somipur District of Assam Agricultural Science Digest
43(3) 327-333 doi 10 18805/ag D-5706

Submitted 11:11:2022  Accepled 15:02.20235  Online: 16012024

in the Sonitpur district of Assam during the perod from
December, 2017 10 November, 2020 The 05 sampling
slalions were demarcated as MB1 (Pumpani village,
N-2645'10.52"and E-92°50'07 93") MB2 (Amlopam village,
N-26'41'16.84" and E-92 48'58.88"), MB3 (Dolaban village,
N-26"40'00.65" and E-92°49'43.64") MB4 (Porowa Brdge,
N-26"39'10.05" and E-92°47'49 28") and MB5 (Maithan
N-26 37'05.69" and E-92749'34.34") that covers a stretch
of about 16.5 km (Fig 1)

Collection of water samples for analysis of

1 By
Py

par
The samples were collected in plastic container from a depth
of 5-10 ¢m below Ihe surlace wialer al each sampling siles
The physicochemical characlenislics of waler ke
temperature, pH, transparency, conductivily. dissolvad
oxygen (DO), hiochemical oxygen demand (BOD), total
dissolved solids (TDS). total alkalinity. lotal hardness and
calcium were determined scasonally by following the
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Over the last few decades, increasing human population,
infrastructure development, and land-based economic
development in many tropical countries in Asia have
significantly reduced the area and quality of forests. Lim
et al. (2017) and Chen et al. (2023) reported that forest
conversion into plantations and infrastructure develop-
ment are the main triggers of forest degradation and
deforestation in Southeast Asia. This high rate of forest
degradation and deforestation has caused a decline in
wildlife populations and increased human-wildlife
conflict (Borah et al., 2020; Horgan & Kudavidanage,
2021). The intensity of human-wildlife conflict, which
continues to increase from time to time, also results in
economic losses for  local communities living around
forest areas, such as causing damage to agricultural crops,
loss of livestock, crop failure, damage to house buildings,
and can even cause fatalities of both in humans and wild-
life (Subedi et al., 2020; Sulistyono et al., 2022). More
specifically, negative interactions involving endangered
protected wildlife, such as tigers, occur more often in
forest areas adjacent to villages with low densities of prey
(Lubis et al., 2020). Interactions between humans and
wildlife that cause losses will foster negative perceptions
in the community of the presence of wildlife around their
settlements, such as wildlife being considered as pests or
enemies, which will ultimately reduce community support
for wildlife conservation efforts. Looking at this phenom-
enon, there is a need for innovative efforts that can
balance the interests of regional economic development,
with social and environmental interests, especially the
conservation of endangered protected wildlife.

Better Management Practices (BMP) are a
practical guideline on how to improve management
practices of a land-based business area in the context of
preserving protected endangered wildlife (Sunarto et al.,
2008), as a vehicle for achieving a responsible and
sustainable product. BMP for wildlife conservation have
been widely studied, developed, as well as implemented
in the oil palm sector for two decades ago in several
Southeast Asian countries, such as Indonesia (Bateman et
al., 2010), India (Borah ef al., 2020), Malaysia (Ghani,
2020; Othman et al., 2022), and in the Philippines
(Tanalgo et al., 2021). In fact, Chong & Norwana (2005)
with the support of WWF-Malaysia have created a BMP
document for mitigating and managing human-elephant
conflicts in and around oil palm plantations in Indonesia
and Malaysia. Likewise, its application in the industrial
plantation forest sectors (Sunarto et al., 2008; Wong et
al., 2022) and mining (OCSP, 2009), is starting to be
encouraged in line with current market demands for
products that have the label "green and sustainable”.

Sunarto et al. (2008) stated that several BMP

*Corresponding Author’s E-mail: dollypriama@unpak.ac.id

components that can be developed to support the conser-
vation of protected endangered wildlife in all land-based
industrial sectors, include identifying and managing
HCV (High Conservation Value) areas, mitigating hu-
man-wildlife conflicts, restoration and habitat protec-
tion, implementing land clearing practices without burn-
ing, integrated pest control, as well as minimizing and
utilizing waste. On oil palm plantations in Malaysia,
which are managed by the largest groups of certified
sustainable palm oil producers in the world, they use
various methods to implement BMP to mitigate human-
elephant conflict, including electric fencing, cropping
fences (crop-guarding), patrolling, elephant-proof
trenching, improved fencing design, translocation, cull-
ing, elephant drive, conservation research and conserva-
tion awareness (Ghani., 2020). Furthermore, the result
of study stated that the potential for coexistence with
elephants could occur in plantations with oil palm trees
over six years old, but in some other plantations human-
elephant conflicts that result in plantation damage occur
in areas where old oil palm trees grow. Meanwhile,
BMP for mitigating human-elephant conflict implement-
ed in Indonesia generally uses the MP2CE (monitoring,
preventing, planting, controlling, and education) meth-
od, where this BMP is used as a tool used by stakehold-
ers, especially land-based companies and local commu-
nities, to encourage efforts to protect and manage ele-
phants in an integrated and sustainable manner
(Sukmantoro & Syahrir, 2017).

As an example, a group of the world's largest
pulp and paper companies operating in Indonesia, for
the last 10 years they have been implementing various
efforts and approaches to prevent and minimize human-
wildlife conflict, including by managing protected areas
as well as HCV and HCS (High Carbon Stock) areas
and regular snare-trap removal, maintaining the integrity
of natural forests through preventing illegal logging and
encroachment, ensuring the availability of food sources
including prey for carnivores, periodic monitoring
wildlife presence, carrying out continuous awareness
and education programmes, establishing and operating
wildlife conflict mitigation team, as well as implement-
ing community empowerment programmes to prevent
human-wildlife conflict. All of these activities coordi-
nated with relevant government agencies and with assis-
tance from wildlife conservation fora and NGOs in en-
couraging ground cooperation between parties at the
landscape level. However, human-wildlife conflicts in
concession areas still occur. Efforts to mitigate and
reduce human-wildlife conflict require the involvement
of all stakeholders, both those directly and indirectly
affected (IUCN, 2023). Even though there is still much
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ARTICLE INFO ABSTRACT

Article history. FePtCo ternary alloy films have been grown on Si-substrate by co-sputtering of Co with FePt under three
Received 1 February 2023 cond Le., as-dep d, in-situ led, and with Cu-underlayer using a DC magnetron sputtering.
Received in revised form 14 April 2023 The film surface roughness, crystal structure, and magnetic properties of these films were investigated. The
:‘v:.':;: fﬂ;:";"zl 622;3_" 28 average surface roughness (S, and R,) of these films deposited under three deposition conditions slightly

varies in the range of 0.41-2.48 nm with the increase of Co content. The XRD results show that all the films
crystallize in a close-packed FCC structure. The lattice parameters and average crystallite size decrease with
an increase in Co concentration for all deposited conditions. The magnetic measurement indicates that the
as-deposited films exhibit low coercivity and excellent in-plane magnetic anisotropy with a large effective
anisotropy energy in the range of 1.22 x 10* — 1.88 x 107 erg/cc. The increase of Co content in as-deposited
FePtCo films leads to a reduction in the saturation magnetization (Mg) and K.y by promoting anti-

Keywords:

FePtCo thin films

Magnetic anisotropy
Effective anisotropy constant
Magnetron sputtering

Annealing ferromagnetic interaction with FePt sublattice. However, the annealing and insertion of a 2 nm Cu-under-

Cu-underlayer layer further help to enhance the ferromagnetic nature and as a result, the value of My and K.y is enhanced
with an increase of Co content.

© 2023 Elsevier B.V. All rights reserved.

1. Introduction temperature (in-situ annealing) above 500°C [22-25]. It was observed

that upon annealing of the films, the FCC changes to L1, ordered with

Recently thin films of metallic multilayers and rare-earth transition
metal alloys have drawn the considerable interest to the scientific
community for their potential application in magnetic storage media

-10]. For decades, L1, ordered FePt thin films have drawn the atten-
tion of researchers remarkably because of their potential applications in
high density heat assisted magnetic recording (HAMR) media due to
their large magnetic anisotropy energy density |11-14]. Under normal
deposition condition, FePt films are usually grown in disordered FCC
structure | 15,16] which has low magnetic anisotropy energy density
with easy axis along the film plane and possesses soft magnetic prop-
erties |12]. However, for application in perpendicular magnetic re-
cording technology, the FePt film must be fully transformed from
disordered FCC to L1y phase. The L1, ordered FCT structure can be
achieved either by post-annealing of as-deposited films at temperatures
above 450 °C | 16-21| or by depositing the films at elevated substrate
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0925-8388/© 2023 Elsevier BV. All rights reserved.

easy axis tilted 35" away from the film plane, which can be further
tuned in direction perpendicular to film plane |1516]. Several in-
vestigations on FePt alloy films, FePt/Ag bilayer films, and FePtAg
ternary alloy thin films have been reported due to their potential ap-
phcauon to replace present conventional CoCrPt-based storage media
7). For application in high areal density (~ Tb/in?) recording media,
FePt-based films should have high magnetocrystalline anisotropy en-
ergy, high saturation magnetization (Ms) and beyond room temperature
Curie temperature |28]. The material properties like magnetic aniso-
tropy, curie temperature, structural ordering temperature, and crystal-
lographic orientation of FePt alloy film can be manipulated by adding
third elements such as Au, Ag. Cr, Mn, Cu, Ni, etc. [13,22.2629-33) It
was further reported that the base pressure of the deposition chamber
also plays a significant role in lowering of ordering temperature of FePt
alloy thin films |34]. Several theoretical studies have been performed
based on first principle calculations on doping of third elements such as
Mn to FePt by replacing Fe with | 51. However, their results showed
that anisotropy constant and coercivity decrease with an increase in Mn
content and also increased antiferromagnetic interaction. Doping of
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ABSTRACT
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Rare earth transition metal

Rare earth-transition metal (RE-TM) amorphous alloys films with promising tunable perpendic-
ular magnetic anisotropy are projected to be exploited for magnetic recording media and spin-
tronic applications. Here variation of magnetic property of thin films of CopeaTbg 11Nio 26,
Cog41Thg 14Nlg 45 and Cop32ThgesNigso ternary alloy fabricated on Si-substrate using de
magnetron sputtering at room temperature were studied. The x-ray diffraction pattern data
confirms the amorphous nature of these alloy films. The average surface roughness (S, and R,) of
the films is found to vary significantly with Ni content of the films. The room temperature field
dependent magnetization measurement shows the room temperature ferromagnetism. The satu-
ration magnetization and coercivity of the M-H curves are found to vary with Ni content as well as
surface roughness of the films. However, the nature of variation of saturation magnetization and
coercive field Is In accordance with variation of surface roughness, indicating that film surface
roughness play a vital role In tuning the magnetic properties of these thin films. Such tunable
magnetic properties of these amorphous films make them good candidate for magnetic storage
media applications,

1. Introduction

Since the last decades, intense research has been carried out on magnetic materials for various practical applications like magnetic
memories, spintronics, GMR spin-valve system for read/write head, micro-actuator, etc. Permalloys have been known to be the best
iron group thin films for application in magnetic recording systems and microelectromechanical systems with high saturation field and
low coercivity [1-5]. Various CoFe and CoNi-based ternary alloy films like TbCoFe 6], CoFeCu [ 2], CoFeNi [7,5], CoFeP [9], CoFeSnP
[9] and multilayers such as Co/Pt, Co/Ni, Co-Tb [10-18], etc. Have been intensely investigated. For such applications, soft magnetic
materials with high saturation field and low coercivity are desired to beat the dramatic increase of the areal density of recording media
and for better performance. Recently amorphous rare-earth transition-metal (RE-TM) alloys have attracted the attention of researchers
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ABSTRACT:

The Novel Coronavirus (Covid-19) acute respiratory outbreak crisis spread to over 200 countries
worldwide including Asia, Europe, America, and Australia, which began in Wuhan, China in
December 2019. The World Health Organisation (WHO) classified this outbreak as a pandemic due to
an increase in human-to-human infection. Therefore, many countries imposed travel restrictions and
movement controls. These restrictions during the pandemic directly affected small businesses more
than their larger counterparts. Due to the closure of numerous supporting industries like retail and
transportation, most of the entrepreneurs experienced business cancellation or closure as well as a
decrease in income. In India lockdown started on March 22, 2020, for more than three months. During
the Financial Year 2020-21, 67 percent of MSMEs were temporarily shut-down for a minimum of
three months due to the pandemic and 50 percent of units witnessed a decline in their revenues in 2020-
21 as MSME Minister Narayan Rane addressed Lok Sabha in question hours on February 3, 2021.
Moreover, 5,907 MSMEs were shut during the financial year 2020-21 and 2021-22 due to the
pandemic as per the government data. The recovery and continuation of this sector are of utmost
importance for the survival of the nation. Home-based Enterprises belong to micro-enterprises since
heavy industries are not allowed to establish themselves along with homes or in residential areas by
government regulations and fulfill the norms of the micro-enterprises as per the revised classification
applicable w.e.f. July 1, 2020, of the MSMED Act 2006. This paper is based on primary as well as
secondary data. The primary data were collected immediately after the pandemic from 120 Home-
based enterprises of Sonitpur district of Assam.

Keywords: Home-based Enterprises (HBEs). Micro enterprises, Covid-19 pandemic.

1. INTRODUCTION:

The COVID-19 pandemic outbreak had a significant impact on the global economy. It was crucial to
research the effects of various policies to examine the pandemic's long-term effects on economic
growth. The Novel Coronavirus (Covid-19) acute respiratory outbreak crisis spread to over 200
countries worldwide including Asia, Europe, America, and Australia, which began in Wuhan, China
in December 2019. The World Health Organisation (WHO) classified this outbreak as a pandemic due
to an increase in human-to-human infection (Qiu, Rutherford, Mao, & Chu, 2017), which has resulted
in over 200,000 deaths in the three months since the outbreak began (WHO, 2020). It was observed
that movement restriction is the best method for controlling the spread of infectious diseases such as
coronavirus (Chinazzi et al, 2020; Sohrabi et al, 2020; Smith & Freedman, 2020). Many countries
imposed travel restrictions and movement controls. These restrictions during the pandemic directly
affected India’s small businesses more than their larger counterparts. Due to the closure of numerous
supporting industries like retail and transportation, most of the entrepreneurs experienced business
cancellation or closure as well as a decrease in income. In India, the honourable Prime Minister Sjt.
Narendra Modi called a 14-hour voluntary lockdown on March 22, 2020, which was known as the
"Janata Curfew" for the first time due to the COVID-19 pandemic. After three days, i.e. from March
25, 2020, a nationwide lockdown across India was imposed till April 14, 2020, and that was further
extended to May 3, 2020, and then to June 7, 2020. In order to manage the situation, the lockdown was
once again extended until May 31, 2020. More than three months of complete lockdown in the country
totally collapsed the MSME sector. It has disrupted the operation of several important sectors,
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A STUDY ON THE IMPACT OF COVID-19 IN THE HOME-BASED ENTERPRISES
(HBES) IN SONITPUR DISTRICT OF ASSAM, INDIA: RECOVERY & CONTINUITY
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ABSTRACT:

The Novel Coronavirus (Covid-19) acute respiratory outbreak crisis spread to over 200 countries
worldwide including Asia, Europe, America, and Australia, which began in Wuhan, China in
December 2019. The World Health Organisation (WHO) classified this outbreak as a pandemic due to
an increase in human-to-human infection. Therefore, many countries imposed travel restrictions and
movement controls. These restrictions during the pandemic directly affected small businesses more
than their larger counterparts. Due to the closure of numerous supporting industries like retail and
transportation, most of the entrepreneurs experienced business cancellation or closure as well as a
decrease in income. In India lockdown started on March 22, 2020, for more than three months. During
the Financial Year 2020-21, 67 percent of MSMEs were temporarily shut-down for a minimum of
three months due to the pandemic and 50 percent of units witnessed a decline in their revenues in 2020-
21 as MSME Minister Narayan Rane addressed Lok Sabha in question hours on February 3, 2021.
Moreover, 5,907 MSMEs were shut during the financial year 2020-21 and 2021-22 due to the
pandemic as per the government data. The recovery and continuation of this sector are of utmost
importance for the survival of the nation. Home-based Enterprises belong to micro-enterprises since
heavy industries are not allowed to establish themselves along with homes or in residential areas by
government regulations and fulfill the norms of the micro-enterprises as per the revised classification
applicable w.e.f. July 1, 2020, of the MSMED Act 2006. This paper is based on primary as well as
secondary data. The primary data were collected immediately after the pandemic from 120 Home-
based enterprises of Sonitpur district of Assam.

Keywords: Home-based Enterprises (HBEs). Micro enterprises, Covid-19 pandemic.

1. INTRODUCTION:

The COVID-19 pandemic outbreak had a significant impact on the global economy. It was crucial to
research the effects of various policies to examine the pandemic's long-term effects on economic
growth. The Novel Coronavirus (Covid-19) acute respiratory outbreak crisis spread to over 200
countries worldwide including Asia, Europe, America, and Australia, which began in Wuhan, China
in December 2019. The World Health Organisation (WHO) classified this outbreak as a pandemic due
to an increase in human-to-human infection (Qiu, Rutherford, Mao, & Chu, 2017), which has resulted
in over 200,000 deaths in the three months since the outbreak began (WHO, 2020). It was observed
that movement restriction is the best method for controlling the spread of infectious diseases such as
coronavirus (Chinazzi et al, 2020; Sohrabi et al, 2020; Smith & Freedman, 2020). Many countries
imposed travel restrictions and movement controls. These restrictions during the pandemic directly
affected India’s small businesses more than their larger counterparts. Due to the closure of numerous
supporting industries like retail and transportation, most of the entrepreneurs experienced business
cancellation or closure as well as a decrease in income. In India, the honourable Prime Minister Sjt.
Narendra Modi called a 14-hour voluntary lockdown on March 22, 2020, which was known as the
"Janata Curfew" for the first time due to the COVID-19 pandemic. After three days, i.e. from March
25, 2020, a nationwide lockdown across India was imposed till April 14, 2020, and that was further
extended to May 3, 2020, and then to June 7, 2020. In order to manage the situation, the lockdown was
once again extended until May 31, 2020. More than three months of complete lockdown in the country
totally collapsed the MSME sector. It has disrupted the operation of several important sectors,
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Abstract

This study attempts to dentlfy the key components af
financial literacy and its constituent factors, and to
examine influences of people’s financial literacy on their
financial well-being. The study is mainly based on the
primary data collected from 384 randomized samples
from the Indian state of Assam. Data analysis was carried
out using statistical techniques such as factor analysis,
regression analysis, and correlation analysis. A tharough
review of the empirikal literature, and findings of the
present study reveal three major components- “financil
knowledge, financial behavior, and financial attitude” -that
constitute people’s financial literacy, which are coined as
“the big three of financial literacy.” Financial literacy and its
three major components are found to have strong and
significant influences on people’s financial well-being. It Is
concluded that an increase in people’s financial literacy
results in an Increase In thelr financial well-being, and vike
versa.
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Abstract: This paper aims to study and identify the various
Bodo society and folklore as reflected in Katindra Swargiary's Bodp social
novel “Sanmwkhangari Lamajwng." It is also an attempt to analyze gng
critically examine the significance of social practices and folklore elements
reflected in the novel in the contemporary Bodo society. Literature isan
expression of society or a reflection of human life experiences, which carries
human activities of a particular society in the Jorm of novels, poems, short
stories, drama and essays, and displays it to the people of the world like a
mirror of society. Folklore is one of the main elements of. 'society, which involves
the entire social life events of the people. The novel “Sanmwkhangari
Lamajwng " (first published in 2002) is based on the socio-cultural life of the
Bodos setling in the neighbouring areas of Salbari under the Baksa district of
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cultural practices and folklore elements are reflected beautifully. The aspects
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The Concept of Saritkhya Triguna:
An Analytical Study from Psychological
Perspective
Mridusmita Bharadwaj

Abstract

Philosophy is an elusive and prevalent branch of knowledge. The
various systems of Indian philosophy provide ideas regarding
knowledﬁe of truth. Despite the differences of ideas, the Indian
philosophical systems aim to get the liberation. Psychological
discipline plays an important role to get detached from the
worldly attachment and therefore, Upanisads, the Yogasutra,
the Samkhyasttra, the Bhagavad Gita and the schools of
Buddhism and Jainism raise the importance of psychological
discipline. In ancient period there was no independent branch
of knowledge of Psychology but the Indian philosophical
thinkers had developed highly systematic views regarding
mind and its management. The present research paper tries to
analyse the concept of Samkhya Triguna from Psychological
Perspective. The relation between the Samkhya Triguna and
Psychological behaviour of an individual is tried to explain in
this research paper.

Key words: Triguna, Psychological behaviour, Philosophy,
Samkhya.

Indian philosophy is considered as the most important
achievement of Indian thought. The practical and theoretical
activities of India revote around the spiritual connectivity thatis only
rendered to us by means of philosophy. In Indian philosophy, spiritual
aspiration is regarded as the superior to everything else. Indian
system of philosophy can be divided into two divisions- Nastika i.e.,
Heterodox and Astikai.e., Orthodox. The Nastika philosophy is three

in number- Carvaka, Bauddha and Jaina. They are called as Nastika

Mridusmita Bharadwaj is Assistant Professor, Department of Sanskrit,
Darrang College, Tezpur, Assam, mridusmitabharadwaj.mb@gmail.com
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because they do not believe in the authority of the Vedas. Again,
Astika philosophies are six in number viz. Samkhya, Yoga, Nyaya,
Vaisesika, Mimamsa and Vedanta. In modern Indian languages
Aastika and Nastika generally mean ‘theist’ and ‘atheist’ respectively.
As Satishchandra Chatterjee and Dhirendramohan Datta discuss
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iva Sculpture at Gosainj,
0. ¢ ri
Mikir Pathar, Assam

Sweta “\
Abstract

hich formed the early Devaka kingdom of ancient A'fam abounds in gy,
1 remains including sculptural art has been found in the region %::-h

A Note on the Sh
Changmaji

The Kapili Jamuna valley w

wealth. Many temple and structura istrict of Hojai in A A
GosainjuriChangmaji Mikir Pathar situated in the neu'l."fo"'"’ddmnd e AT S

site inside a modern temple premise. A Shiva linga and some structural remains have also been found ar g, by
W mp! o hich portrays the distinct art of the Kapili =N
paper examines the artistic features of the Shiva image ¥ hich porire) amung .

overtly masculine figure along with its benevolent form which the sculpture depicts is a rarity which is ..:
elsewhere in the region and the discussion seeks to address this aspect. :
Keywords: Kapili Jamuna valley, Shiva, sculpture, art, masculinity

Introduction
The Kapili Jumana valley of ancient Assam, located on the soytp bank of the Bmhm fivercomg
the present districts of Nagaon, Marigaon and the newly formed Hojai dlSt'ﬂCtS. The earliest refereace 5y
aka is found in the Allahabad Pillar Inscription of the Gaptang,

Kapili Jumuna valley as the Kingdom of Dev
king of the kingdom of Devaka along wg

Samudraguptadatable to the fourth century CE. In the inscription, the
to the Gupta monarch as tributary monarchs. Howes:

the ruler of the kingdom of Kamarupa paid allegiance
f Devaka or Doboka broke off from the Gupta wie

at a later period both Kamarupa and the kingdom 0
aragupta was ruling in north India. a kingoie

According to R.M. Nath, in 428 CE when the Gupta ruler Kum
I The sending of embassy to China indicates the acquiring of indepeaden

Kapili Valley sentan embassy to China.
robably by the second quarter of the fifth century CE. Many archacologes

by the kingdom of Deboka p
remains in the form of sculptures, temple remains and other material remains adom the sites of Jogijan, Mikzs.
Doboka, Rajabari, Gachtal, Mahadeo-sal and others affirming a flourishing civilization in the area. By e

half of the sixth century CE, the Kapili Jamuna Valley was incorporated into the kingdom of Kamarupa dsmt
the reign of the Varman ruler, Bhutivarman or Mahabhutavarman. The sixth century CE. Bargangs Rd
Inscription records the establishment of a religious asrama at Daboka by Avaguna,’ the officer placed inches
of the newly acquired territory of KapiliJumuna Valley by the Varman ruler Bhutivarman. From then o %
kingdom of Davaka became part of the kingdom of Kamarupa and continued to remain so during the
the Salatambha and the Pala dynasties of Kamarupa. Copper plate grants of land to the Brahmanss o ¥
Kapili Jumana Valley are found to be issued by the Salastambha and Pala rulers.

Amongst the numerous sculptural and structural remains found in the Kapili Jumand valky ¥
archaeological remains at Gosainjuri Changmaji Mikir Pathar are worth mentioning. There exist W"“
mounds belonging to the tenth-eleventh CE. There are ruins of temple structures like carved lintel%i‘*l
nd pil ars. Theze also exists an imege of Visfiéu arved in stere, almst 1.20 metres in =9
dhivalinga within a Yonipitha, ardmmageofm@miamalsofama:aewple“‘".
mhese sculptural arts found in the tenple conplex however exhibit features which show “;
belonged to ¢. 1000-1100 CE. and was part of the ancient Devaka kingdom. About 200 metres t0 ¢ pe]
it one can also find an image of Shiva carved in stone inside a modern-day temple premise. This ;
Jook into the artistic aspects of this Shiva sculpture at Gosainjuri Changmaji Mikir Pathar situated ‘l"
kilometres away from Hojai town. A field survey was conducted for the purpose of documenting the hﬂd
the site. The local people were also consulted to during the preliminary investigation to understan
the site. The paper is an attempt to portray the »culpture in the light of the field visit conducte:




Art and Ar(*hifm*fur(’

of the Nameoh .
An Epitome ghars of Assam :

of Bhakti Cultyye

Sweta Mahanta

Abstract

The lamp of Bhakti was lighted in Assam by Sri Srimanta
Gankaradeva. His simple teachings of love and devotion as the ultimate
way to reach the divine earned him followers from all walks of life.
Gankaradeva started propagating his teachings in the n,émghar or
kirtana ghar built for the purpose of recitation ?f the lon .s n.ame by
his followers. The art and architecture of the. ]:\Iamghar is in 1-tself an
essence of showcasing bhakti culture and tradition. T.hrougl:l tl-us plaisptz
an attempt has been made to trace this aspect_ of design :lnh sm::a -
art form found in the construction of the Nfzmgl.mrs a.n lio.w -nglife
hand in hand with the Bhakti tradition attributing simplicity 1

and worship. - . .
Key Wofds' Namghar, Monikut, Singhasana, Art, Architecture

In the 15th century, the Bhakti Movement advocating .love f?ra(t}i(;:
and absolute surrender to the Divine as a means of obtalmng;: ‘t,raced
became 2 popular reform movement in India. Its roots can ted bhakti
o the South Indian Nayanar and Alvar saints who advoca e
% @ means of enjoying divine bliss irrespective of caste an Tamil
¢en 7th to 10th centuries C.E. It spread northwards fror:1 e
ﬁfad:n::mugh Karnataka and Maharashtra, and gaini‘: ::C:I])oacalised
Xpregg: céntury Bengal and North India. It emerge e

the 1y P and notion of divinity and embodied the conservative
ehberal, as ‘ y ist trends. It contained
bot, oty well as the revivalist and reformlst. . R
Nang). iy Mism and dissent.! Ramanujan, Kabir, Chaitanya, o
Some of the Prominent Bhakti philosophers to name a
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Role Of Panchayati Raj Institution In Eradication Of Poverty:
A Case Study From Kamrup District, Assam (India)

NIHA DUTTA, JONAMANI DEKA and MEGHNA MAZUMDAR

Research Scholar, Department of Geography, Cotton University, Assam, India.

Abstract

In order to build a more flourishing, identical and Secure world by 2030
Seventeen Global Goals has been put forwarded by the United Nations in
the year 2015. Among these 17 goals one of the goals is focused on poverty
eradication from global soclety. This is very crucial for society as various
socio-economic problems are directly or indirectly linked up with this social
phenomenon. In the particular case of India, during the last two decades,
the national authorities have implemented several poverty alleviation
programs among the poor. The objective of these programs is to improve
their standard of living. For this purpose, constitutionally sanctioned local
govt, system i.e. Panchayati Raj Institution (PRI) is a crucial driving force for
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1 and

ing, planning, di

alleviation schemes in the study area.

ping
gowvt. welfare schemes at the grassroots level. The current study is focused
on the roles that play by PRI in achieving the first goal of SDGs in a village
from the influence zone of Assam's capital city Guwahati through case
study. For that both primary and secondary data base are used to draw the
conclusion. Along with the govt.’s efforts it's the duty of local people also to
cooperate in implementing and proper maintenance of the various poverty

Introduction

Environment refers to the surrounding conditions
including both living and non-living things.
The rapid anthropogenic activities increasingly
degrade the quality of environment in the recent
times. The envi tal experts, g I
authorities, NGO’s and educational institutions

(PRI);
ing the i Sustainable Development
2 Roivanous Goals (SDGs).
issue relating to envir degr and

introduced various policies. However, this is not
sufficient enough, proper summarization, monitoring,
reporting, d loping and impl i are
necessary to ensure the healthy state of the planet
earth for future generation. For this purpose,
‘environmental degradation calls for a sound
t system which in tumn is indispensable

involved in the matter of conservation of
has already come forward to think over the

for sustainable development'.® As a dynamic
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Being a riverine state, the rearing of fish is a crucial economic activity in the land of Assam. Its rich water
resources in the form of wetlands, beels, ponds, tanks, extensive two major river systems the Brahmaputra and
the Barak can be a focal point for the development of pisciculture. Fisheries have a great economic value due to

its contribution d gthening the local by providing i pl opportunities for
unemployed youths. In this regard, a geographical attempt is made through this paper to study about the
devel of pisciculture with special reference to economic and livelihood pattern of the fishermen of No.4

Borghuli village of Nagaon district. GIS and GPS techniques are used to observe the various factors that
affecting the development of pisciculture in the study area. An estimated 50% dwellers engaged in the
pisciculture is a positive sign towards socio-economic development of the study region. Along with its favourable
factors if the study area gets the benefits of the Govt.’s schemes in proper way then there is no second thought
that it will become a hub of fish production in near future within the state of Assam.
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Mitochondria-targeted biotin-conjugated
BODIPYs for cancer imaging and therapy+t
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Two BODIPY-biotin conjugates KDP1 and KDP2 are designed and synthesized for targeted PDT
applications. Both have good absorption with a high molar absorption coefficient and decent singlet
oxygen generation quantum yields. The photosensitizers KDP1 and KDP2 were found to be localized in the

mitochondria with excellent photocytotoxicity of up to 18.7 nM in MDA-MB-231 breast cancer cells. The

rsc.li/medchem

1. Introduction

Targeted cancer therapy has emerged as a promising approach
to cancer treatment, offering potential for more effective and
personalized treatments with lower side effects."” In recent
years, PDT has shown great potential as a targeted therapy for
several types of cancers, including skin cancer, lung cancer,
and prostate cancer. Researchers have been constantly
developing new photosensitizers with improved properties,
such as better targeting and faster clearance from the body, to
enhance the effectiveness of PDT.*™'*

Boron-dipyrromethene (BODIPY) is a highly fluorescent
dye that has been widely utilized in biology and biochemistry
for numerous years.'*™'* This versatile dye boasts several
advantages, including a high quantum yield, high stability,
and broad absorption and emission spectra. As a result, they
are suitable for various fluorescence-based applications such
as imaging,'® fluorescence probes and sensors,'” " and dye-
sensitized solar cells.**** In the last few decades, BODIPYs
have been known to be capable in PDT applications; however,
their singlet oxygen generation is considerably low until it's
conjugated with nanomaterials. Recent advancements in
BODIPY's applications include the creation of functionalized
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cell death predominantly proceeded through the apoptosis pathway via ROS production.

derivatives for targeted therapy. BODIPYs have been
conjugated to various targeting moieties like epidermal
growth factor receptor (EGFR) targeting peptides,* nuclear
localization sequences (NLSs),”® carbohydrates,”*” biotin-
nano-self-assemblies’ and polymeric micelles.*® These
conjugates have shown potential for precise detection and
localization, but their PDT efficacy is still low (in the uM
range). Among the targeting moieties, biotin has gained
enormous attention recently due to its application in various
fields.*® Biotin receptors are abundant in numerous cancer
cell lines, including ovarian (Ov2008, ID8), mastocytoma
(P815), renal (RENCA, RD0995), colon (Colo-26), leukemia
(L1210FR), breast (4T1, JC, MMT06056) and lung (M109);*"
which have led to their use for PDT applications.®**~*°

Very recently, our group has developed two aza-BODIPY-
biotin conjugates for PDT of cancer with good selectivity to
cancerous cells.*! In consideration of our previous work, to
enhance the efficacy of our sensitizer, we choose BODIPY for
conjugation due to its high molar extinction intensity and
smaller size with our targeting unit biotin, which can have a
much better impact on PDT treatment. So, in this work, we
synthesized BODIPY-biotin conjugates KDP1 and KDP2 with
acceptable photophysical and excellent photobiological
properties.

2. Results and discussion
Synthesis and characterization

BODIPY-biotin conjugates KDP1 and KDP2 were synthesized
using the synthetic route, as shown in Scheme 1. Initially,
4-hydroxybenzaldehyde 1a was treated with propargyl
bromide in the presence of a base to give 2a. Propargylated
aldehyde 2a was treated with 2,4-dimethyl pyrrole, followed
by a series of reactions to have 3.*> Compound 3 was then
iodinated with NIS to give 4, which was finally clicked with
azide-functionalized biotin to afford our target BODIPY-
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