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List of Year Wise Publications in the UGC CARE Listed Journals

Depart Year
Name of ment ISSN | Isitlisted
Sl . Name of of .
Title of paper the of the . .| numbe | inUGC
No journal public .
author/s teache . r CARE list
; ation
Paper Published in the year 2018
Identification of
Determinant Factors Online
for the Development .. International
1 of C.D. Blocks in Zir;asjr:[ Gecr)]gra Interdisciplina | 2018 29?;;% YES
Birbhum District: A PRy ry Research
Multivariate Statistical Journal
Approach
Assessment of the YES
Quality of the Health Research
in Rural Areas of .. Journal of
2 Purba Bardhaman Z?]r;asq: Ge(r)]gra Humanities 2018 %S;7955
District, West Bengal, bhy and Social
India: A Quantitative Sciences
Approach
N‘azra lala al-1 tlr.adat Dr. Mohd . YES
3 ala Sara al-fil li al- Moatasim | Arabic Majalla-tul- 2018 2321-
‘Imam Abdul Hamid . Hind 7928
L Azmi
al-Farahi
Al-Ihtifal bi al-Yaum YES
al- al ‘Alami li al- Dr. Mohd .
4 Lugha al-‘Arabiyyah fi | Moatasim | Arabic Maja! la-tul- 2018 2321-
: . . Hind 7928
Kulliya Suri Azmi
Vidyasagar (Report)
Detection of _ _ YES
5 Pesticides in Partha Chemis Inorggnlc 2018 0020-
Aqueous Medium Mahata try chemistry 1669
and in Fruit Extracts
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using a Three-
Dimensional Metal—
Organic Framework:
Experimental and
Computational Study
Trace-level and YES
selective detection of Journal of
U.I‘IC acid by a Partha Chemis Photochemist 1010-
6 luminescent Zn (Il) Mahata T ry and 2018 6030
based 1D y Photobiology
coordination polymer A: Chemistry
in aqueous medium
A luminescent Journal of YES
cadmium based MOF Photochemist
as selective and Partha Chemis 1010-
7 e ry and 2018
sensitive iodide Mahata, try . 6030
: Photobiology
sensor in aqueous :
. A: Chemistry
medium
Rupinder YES
Induction of Catalytic Kaur,
L Manmohan
Activity in ZnO Chhibber
Loaded Cobalt Based " | Chemis | ChemistrySel 2365-
8 Partha 2018
MOF for the try ect 6549
: Mahata
Reduction of
Nitroarenes and
Susheel K
Mittal
Investigation of YES
. . Journal of
optical and electrical Materials
properties of erbium- Sanijib : . ] 1573-
9 | doped TiO2 thin films | Mondal, | T 1YSics | Science: | 2018 |05y
Materials in
for photodetector .
- Electronics
applications
Paper Published in theyear 2019
N‘azra :ala al-1 tlr.adat Dr. Mohd . YES
10 ala Sara al-fil li al- Moatasim | Arabic Majalla-tul- 2019 2321-
‘Imaém Abdul Hamid Azmi Hind 7928

al-Farahi
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11 | AHintigad ‘ala Tarikh I\[zga'\t"aos?ri nrapie | Ml | | 2321 YES
Manasik al-Haijj : Hind 7928
Azmi
Soumyara YES
Deposition of ZnO nja)rll Int. J.Res. 2454-
12 | Thin film for t.ranS|stor Bhattachar Physics Eng.Appl. 2019 9150
fabrication Management
yya
inssutIsza?i?/]; fIatsyltca)rxfor Soigg)r/]ara Int. J.Res. 2454- "
13 intregation with Si Bhattachar Physics Eng.Appl. 2019 9150
Management
technology yya
Fabrication and YES
Characterization of Soumyara
transparent njan . Bull.Mater. 0973-
14 . Ph . 201
nanocrystalline ZnO | Bhattachar ysies Sci. 019 7669
thin film transistor by yya
a sol-gel technique
Characterization of a YES
tea pest specific
Bacillus
Amarnath Industrial
thuringiensi d Microbi 0926-
15 L'Jrlngl'e'n3|§ an Chattopad 'crobl Crops & 2019
identification hva ology Products 6690
of its toxin by MALDI- yay
TOF mass
spectrometry
Phylogenetic YES
relationship of some International
species of Allium L. Anirban Journal of 0976
16 on the basis of Paul Botany Recent 2019 3031'
morphological, Scientific
biochemical and Research
cytological study
Groundwater quality YES
17 assessment using Ranajit | Geogra | SN Applied | . o | 2523-
multivariate statistical Ghosh phy Sciences 3971
technique and
hydro-chemical facies
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in Birbhum District,
West Bengal, India
_ Dr. Moh _ YES
18 Ahammiyya al-Nazm M(r)atac;ig Arabic Majalla-tul- 2019 2321-
fi fahm al-Quran : Hind 7928
Azmi
Paper Published in the year 2020
Deposmon.and Journal of
charactrization of S.R. Advance 0076
19 | ZnO nanoneedles by | Bhattachar | Physics o 2020 ) YES
facile solution a Scientific 9598
vy Research
process
Fabrication and Journal of YES
Characterization of Al S-R. Advance 0976
20| 4opped ZnO thin film Bhatt"f;har Physics | seientific | 2020 | o505
by PVD technique yy Research
Vertically aligned Al- YES
Nanlcj)\(/)vliorzszfrr;os as S Journal of 0361
21 . y Bhattachar | Physics Electronic 2020 }
Efficient Photoanode a Materials 5235
for Dye -Sensitized yy
Sollar Cell
. YES
On the Uniqueness Advances in
theorems of L- Nirmal Kr Mathematics: 8
22 Functions " | Physics SMateS- 1 oppg | 1837
: . Datta Scientific 8365
Concerning Weighted
: Journal
Sharing
1mi YES
D,\llf\]/\(/j;,:/i?/y!r::ﬁ?a Dr. Mohd Majalla-tul- 2321
23 Tarikh Madrasa al- Moatas.lm Arabic Hind 2020 7928
_ Azmi
Islah
A Lanthanide Doped YES
” MetaI-Organicp DeSt)a:rata Chemis | Journal of o020 | 'SSN:10
ana, try | Photochemist 10-6030
Framework P.Mahata, v & E.
Demonstrated as y
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Naked Eye Detector Photobiology, ISSN:18
of a Trace of Water in A: Chemistry 73-2666
Organic Solvent
including Alcohols by
Monitoring the Turn-
on of Luminescence
YES
Eco-friendly
management gf mealy Research
bug (Maconellicoccus Tanmo Plant Journal of .
25 hirsutus Green) on y Protecti . 2020 0976-
: Mandal Agricultural 1675
som plant (Machilus on .
. . Science
bombycina King)
using bio-pesticide.
Assessment of The Egyptian YES
variation of land Journal of
26 use/land cover and its Ranajit Geogra Remote 2020 1110-
impact on land Ghosh phy Sensing and 9823
surface temperature Space
of Asansol subdivision Sciences
Application of YES
DRASTIC model for .
assessing Modeling
Ranajit Gh | GEOG Earth 2363-
21 groundwater osh, RAPHY | Systems and 2020 6203
vulnerability: a study Environment
on Birbhum district,
West Bengal, India
i YES
Evaluation of gr?;t?gzr; Research
Cytotoxic Potential of J Journal of 0976-
28 o . and Botany . 2020
Acetamiprid on Allium . Agricultural 1675
Anirban .
cepa L. Sciences
Paul
Evaluation of Anirb Advances in 2331- YES
29 Phylogenetic % Botany | Zoology and | 2020 | 5091
Relationships of some | =2% Botany (Online)
Medicinally Important
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species of Solanum
Based on Seed
Protein Profile of

SDS-PAGE
Phytochemical YES
screening and in-vitro
evaluation of Research
antibacterial potential | Sandipan Journal of 0976-
30 of leaf extract of Chatterjee Botany Agricultural 2020 1675
Eucalyptus globules Sciences
against some
pathogenic bacteria
Electromagnetically YES
induced transparency
and , Chinese 1674-
31 electromagnetically Kalan Mal, | Physics Physics B 2020 1056
induced absorption in
Y-type system
Journal of YES
Atom Localization in . Physics: 1742-
32 cascade type system Kalan Mal, | Physics Conference 2020 6588
Series
Electromagnetically Journal of YES
induced transparency . Physics: 1742-
33 . . Kalan Mal, | Physics 2020
in Y-type atomic - ysl Conference 6588
system Series
An experimental and YES
theoretical
understanding of a
UV photodetector Sanijib : Ceramics 0272-
34 based on Ag Mondal, Physics International 2020 8842
nanoparticles
decorated Er-doped
TiO2 thin film
. . YES
Detection technique Sanjib _ Journal of 2314-
35 for vitamin D3 using Mondal, Physics | nanoparticles | 2020 4858

Er-dopped TiO2
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nanowire based UV
photodetector
UNIQUENESS OF L YES
FUNCTION AND ITS
|
36 | MONOMIAL ManQal Physics J.Math. 2020 1927-
CONCERNING and Nirmal Comput. Sci. >307
Kr. Datta
SMALL FUNCTIONS
On the Uniqueness YES
37 theorems of L- | NImmalKr. | o s | Adv. Math. | 2020 | 1857-
Functions Concerning Datta Sci. J 8438
Weighted Sharing
Small Functions and YES
Uniqueness of .
. . . N [ Kr. .
38 | Difference Differential |r[r)naat1ta ' Physics Int. J. 2020 0973-
Polynomials of L- Diff.Eqn 6069
functions
Polynomial Sharing YES
and Uniqueness of .
39 | Differential-Difference Nirmal Kr. Physics Adv. Dyn. 2020 0973-
< Datta Sys. And 5321
polynimials of L- Appln.
functions
Optical, Structural, YES
and antibacterial
properties of
. . Amarnath . . .
40 blosynthe5|zed Ag Chattopad Microbi Chinese 2020 0577
nano particles at room hva ology Journal of 9073
temparature using yay Physics
Azadirachta indica
leaf extract
—— — YES
vcrasa absian 1| D Mo
41 _ oo Moatasim | Arabic Majalla-tul- 2020 2321-
Tatwir al-Sihafa al- . Hi 7928
) . Azmi ind
‘Arabiyya fT al-Hind
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Makanat al-Hadith wa | Dr. Mohd YES
42 al-Sunnah ‘ind al- Moatasim | Arabic Majalla-tul- 2020 2321-

Imam al-Farahi Azmi Hind 7928
Parameters Of Child YES
Mortality In  Four | Ramanan | Econo

. . 2348-
43 Eastern da Roy mics | Shodh Sarita 2020 2%98;
States Of India
A Prelimi YES
eliminary Study of | susanta Kr. . indian 0378.
44 | Tanchangya Bardhan English L 2020
Linguistics 0759
Consonant System
Paper s Published in the year 2021
The response of YES
groundwater to
multiple concerning , Applied
. . . GEOG -
45 | drivers and its future: | Ranajit Gh Water 2021 2190
. RAPHY . 5487
a study on Birbhum osh, Science
District, West Bengal,
India
Asymmetric nexus YES
between air quality
index and nationwide ..
] Ranajit GEOG Urban 2212-
46 lockdown f(?r F:OVID Ghosh. RAPHY Climate 2021 0955
19 pandemic in a part -
of Kolkata
metropolitan, India
Analysis of unsteady YES
magnetohydrodynami International
¢ Journal for
radiative thin liquid .
. Dr. Computation
47 film flow, heat and Praseniit Mathe al Methods in | 2021 1550-
mass rlasenit matics . . 2287
Saha Engineering
transfer over a .
. . Science and
stretching sheet with .

. : . Mechanics
variable viscosity and

thermal conductivity
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Microwave assisted YES
48 gain in inverted -Y Kalan Mal, | Physics Optik 2021 3%2%'
type atomic system
Detailed experiental YES
and theoretical .
. . Materials
analysis of the high- Saniib . science in 1369-
49 tempergture curre.nt Mondal Physics Semiconduct 2021 8001
conduction prgpertlgs or Processing
of Er-doped TiO2 thin
film based diodes
UNIQUENESS OF YES
DIFFERENCE
DIFFERENTIAL
POLYNOMIALS OF Nirmal Kr. . Int. J. Appl. 1311-
50 L-FUNCTIONS Datta | L YSICS Mathpp 2021 | 4708
CONCERNING
WEIGHTED
SHARING
UNIQUENESS YES
THEOREMS
CONCERNING L- Nirmal Kr. . J.Math. 1927-
>l | FUNCTIONS AND patta | 1YS® | comput. sci. | 292t | s307
WEAKLY WEIGHTED
SHARING
YES
Al-Mulla Nizamuddin Dr. Mohd Majalla-tul- ——
52 Mukhattitan lil Minhaj Moatas.im Arabic Hind 2021 2928
al-dirhasr al-nizam1 Azmi
Al-Ma‘ahid al- YES
Ta‘limiyyah al-latt Dr. Mohd . Majalla-tul- o391
53 Ta'llama fiha al- Moatas_lm Arabic Hind 2021 2928
Burufesdr Faizanullah Azmi
al-Farooqi
Mother's  Autonomy YES
And Maternal, Ramanan | Econo 2348-
54 | Newborn And Child ) Shodh Sarita | 2021
da Roy mics 2397
Care In Some Eastern
States Of India
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Nonlinear Thermal YES
radiation and
temperature Dr
dependent viscosity - Mathe J. Math. 2008-
S5 effect on MHD heat Prasenjit matics | Comput. Sci. 2022 949X
. Saha
and mass transfer in a
thin liquid film over a
stretching Surface
Advances in YES
. . Dynamical
56 An Introduction to | Dr. Sujoy Mathe S :tems and | 2021 0973-
Multi Metric Spaces Das, matics y . 5321
Applications
(ADSA)
Journal of YES
. Mathematical
Some Topological Dr. Sujo Mathe and 1927
57 | Properties Of Multi - SUjoy . . 2021 )
: Das, matics | Computation 5307
Metric Spaces .
al Science
(IMCS)
Journal of YES
A Mathematical
Multi Linear Operator Dr. Suio Mathe and I 1027
58 |On Multi Normed | - >W% ) . 2021 )
i Das, matics | Computation 5307
Linear Space .
al Science
(IMCS)
Spectroscopic, YES
microscopic and
antibacterial studies of
) Amarnath . .
green synthesized Ag Microbi Korean J. 0256-
59 ) Chattopad 2021
nanoparticles at room hva ology Chem. Eng 1115
temperature using yay,
Psidium guajava leaf
extract
Control syntesis of low YES
aspect ratio Znl- , Material
, . aterials
60 XAgxO nanorods | Amarnath | Microbi R I h oop1 | 002
using low temperature Chattopad ology esear.c 5408
solution route: hyay, Bulletin
Evidence of Ag
concentration
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dependent shape
transition
Bio-synthesis of ZnO YES
nanoparticles and
their in-situ c.oatlng.on Amarnath . . '
cotton fabric using Microbi Materials 0025-
61 . . Chattopad 2021
Azadirachta Indica ology Technology 5408
hyay,
leaf extract for
enhanced
antibacterial activity
Al-‘Arud wa al-Qawafi | Dr. Mohd Maialla-tul- YES
62 |wa she’r al-lmam al- | Moatasim | Arabic JHind 2021 27:;22;
Farahi Numudhajan Azmi
. YES
S.tudy.on phonological Annals of
diversity of Sandipan Romanian 2067
hloroph | _ B : 2021 )
63 C. orophycean algae Chatterjee otany Society for 0 8282
with its role in .
. Cell Biology
environment
' YES
Evaluation of the st:rl::hof
64 etiect © . .deady Sandlpgn Botany | Physiotherap | 2021 446X
Mucormycosis in post | Chatterjee y and (Online)
covid-19 patients Rehabilitation
Cassia roxburghii DC. YES
(Fabaceae; subfamily: Shamim Phytotaxono 2
65 | Caesalpinioideae); an Botany y 2021 0972-
Iy Alam my 4206
addition to the flora of
West Bengal
Abhijidnasa-kuntale Antarmukh YES
PratiphalitaTatkalinGr Biswaijit Sanskri 2249-
66 | _ _ . Research 2021
amyaJivanr Raj t 3751
o - Journal
Svariipanusan-dhan
Paper s Published in the year 2022
EFFECTS OF Dr. YES
67 | DIFFERENTDRUG | Ramprosa Mathe Palestine 2022 2535298
BINDING IN dsaha | MaUCS | journal of
STENTED POROUS
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ARTERY Mathematics
TISSUEWALL: A (PIM)
NUMERICAL MODEL
STUDY (pp. 84-94)
SPECIFIC AND NON- YES
SPECIFIC DRUG
BINDING ELUTED
FROM A HALF-
EMBEDDED Bulletin of the
CARDIOVASCULAR Dr. Calcutta
Mathe . 0008-
68 DRUG-ELUTING Ramprosa matics Mathematical | 2022 0659
STENT AND ITS d Saha Society (print
RETENTION IN only) (CMS)
POROUS VESSEL
WALL: A
NUMERICAL MODEL
STUDY
Communicatio YES
An ir.1'.croduction to MatI’::r::,atics 0976-
69 multi inner product Sujoy Das Mathe and 2022 5905
spaces matics s e,
Applications
(CMA)
Fabrication of MNO2 YES
Nano Particles from
Simple Pyrolytic .
Method for Sandip Chemis Oriental 0970-020
70 . Journal of 2022
Degradation of Mondal try Chemistry X
Methylene Blue under
Visible Light
Irradiation
Role of Ag YES
Nanoparticles on
Photoluminescence
71 Emissions, é:] ?tr natz Microbi Materials 02 | 1066
Antibacterial atopad |09y | Technology 7857
Activities, and hyay,
Photocatalytic Effects
in Zn0-Ag
Nanocomposites
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Synthesized via Low
Temperature  Green
Synthesis Method
Using Azadirachta
Indica Leaf Extract
Dr. Mohd Majalla-tul 232 YES
72 | Abii Uthman al-Jahiz | Moatasim | Arabic s 2022 | 2%
: Hind 7928
Azmi
Estimation of ) YES
Biological Toxicity by Indian
- 0976-
73 Copper oxychloride Anirban Botany Jogrnal of 2022 058X
) . Paul, Agricultural onli
on Pisum sativum L. Research (Online)
and Vigna radiata L.
Biosorption of heavy Anirban . YES
metal by bacteria for Paul and Materials 2214
74 y . Botany Today: 2022 :
sustainable crop Sandipan Proceedings 7853
production Chatterjee g
Exploring True Dr. Dinesh YES
K I f K kri
novy ed.g.e rom a umar Sanskri SAMSKRTA 0075.
75 scientific and Das and t& VIMRSAH 2022 1769
philisophical Stand Dr. Abhijit | Physics
Paint Sen
Analysis of heavy YES
metal-induced toxicity International
76 on the successful Chandrik | Zoolog Journal of 2022 2455-
development and Malalkar y Entomology 4758
hatching Research
of grasshopper
Bulletin of YES
. Envi t
Present Status of Ento | Chandrik | Zoolog nviromen 2277-
" mophagy in India Malalkar Pharmacalog | 2022 1808
phagy y y and Life
Sciemces
Analysis of Plant- | Shamim Research YES
based Registered Gl Alam, Journal of 0976-
"8 | products of West| Sandipan | Botany Agricultural 2022 | 1675 )
Bengal Chatterjee Sciences
and
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Anirban
Paul
Hemanta YES
Entomophilic Saha, International
o . Botany,
79 pollination of | Anirban 70010 Journal of 2022 2455-
Foeniculum ulgare | Paul and g Entomology 4758
Gaertn Chandrik y Research
Malakar
Hemanta YES
Saha,
Anirban International
An overview on bio- Paul, Botany, Journal of J456
80 | pollinators in present | Dhaniram | Zoolog 2022 ’
. . Entomology 4758
scenario Biswas y
Research
and
Chandrik
Malakar
YES
FI i
oral Blolpgy and Research
Pollination of Hemanta Journal of 0976
81 Abelmoschus Botany . 2022 ;
Saha Agricultural 1675 (P)
esculentus (L.) .
Sciences
Moench.
Tanmoy YES
Influence of Fertilizer Ghosh,
on Growth, Yield and Anirban NeuroQuanto 1303-
2 B 2022
8 Chlorophyll Contents | Paul and otany logy 0 5150
of Ground Nuts Sandipan
Chatterjee
SUNSCREENS IN International YES
INDIAN SCENARIO: Journal of
83 AN OVERVIEW Sandip Chemis Novel 2022 2456-
TOWARDS SKIN Mondal try Research 4184
PHOTOPROTECTIO and
N Development
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84 | Al-‘Allama al Maqgriziwa | Dr. Mohd Arabic Majalla-tul- 2022 2321- YES
Kitabuh al Khitat Moatasim Hind 7928
Azmi
85 Musabaqga Kitaba al- Dr. Mohd Arabic Majalla-tul- 2022 2321- YES
Talkhis li Mu‘allafat al- Moatasim Hind 7928
Imam ‘Abd al-Hamd al- Azmi
Farahi (Report)
Explanation of major YES
determinants of
poverty using
multivariate statistical y Nove | 1572
. Ranajit Geogra 9893 (0);
86 | approach and spatial Ghosh ohy GeoJournal | mber, 0343.
technology: a case ’ 2022 | 7521(p)
study on Birbhum
district, West Bengal,
India
Structural, optical, YES
and antibacterial
roperties of Li-
propert ! qued Amarnath . . .
ZnO nanoparticles Microbi Physica 0256-
87 . . Chattopad . 44896
synthesized in water: ology Scripta 1115
: hyay,
evidence of
incorporation of
interstitial Li
Neurotic Science in | Dr. Dinesh Sanskri Samskrit 0075 YES
88 Plants as Stated in Kumar . 2022 '
t Vimarsh 1769
Ayurveda Das
South East YES
Asian Journal
of
mpleten in Multi | Dr. Suj Math . -
89 Comp Et? €ss ult Sujoy at. © Mathematics | 2022 0972
Metric Spaces Das matics 7752
and
Mathematical
Sciences
Representation of YES
women in Debarati . 2278-
90 . English Pracya 2022
Panchatantra: A socio | Chandra g y 4004

cultural study
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Paper Published in the year 2023
Hemanta YES
. . Saha,
Role of Pollinators in . Research
Plant Reproduction Sandipan Journal of 0976
1 and Food Security: A Chzt;zrjee Botany Agricultural 2023 | 4675 P)
Concise Reiew . Sciences
Anirban
Paul
Anirban YES
Role of Plants for Paul,
Evaluation of Air Sandipan Ecolo
Pollution Tolerance | Chatterjee | Botany, Enironrr?gnt 0
92 Index on the Basis of | , Chandrik | Zoolog and 2023 7675;
Some Biochemical Malakar y .
Conservation
Parameters: A and
Concise Review Hemanta
Saha
Biomarkers for the International YES
93 Assessment of Dipa Zoolog Journal of 2023 2454-
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Identification of Determinant Factors for the Development of C.D. Blocks in
Birbhum District: A Multivariate Statistical Approach
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Abstract

The concept of development is a relative term, but if we want to define the term
development it can be defined as improvement of human welfare, quality of life, social
well being and satisfying peoples’ needs and wants. So a large number of factors in terms
of economic, socio-cultural, religion, infrastructural, commercial are involve for the
development of a region. In the light of the above aspect an attempt has been made to
identify the major factors for the development of Community Development blocks of
Birbhum district on the basis of 16 selected variables by multivariate statistical technique,
like principal component analysis (method of factor analysis). The study not only aims to
identify the major factor of the development but also try to analyze the spatial
discrimination of the extracted factors in 19 C.D Blocks of Birbhum District. After
analyzing the factor as well as its spatial discrimination, it can be said that all the blocks
are not well equipped evenly by four factors. Therefore, the policy makers should focus
on each and individual factor separately and find out the exact cause of discrimination.
KEYWORDS: Principal component analysis, Eigen value, factor loading, factor
analysis, spatial discrimination.

Introduction:

Geographers become increasingly interested in describing a complex spatial structure of a
large number of socio-economic and others variables through some smaller number of
underlying dimensions (Aslam Mahmood, 2013). Any administrative area can be well
understood with the help of some factorial parameters. In this respect the major factor of
development of an administrative area involves the complex interaction between social,
cultural, political and economic aspect. The spatial variation in such level of socio-
economic development is multidimensional phenomena (Thurstone, 1949, Berry, 1960,
Thompson, 1962) can be well interpreted with the help of multivariate statistical
approach. Among the different multivariate statistical technique Principal Component
Analysis (A branch of factor analysis) is a technique designed primarily to synthesize a
large number of variables into a smaller of general components, which retain the
maximum amount of descriptive ability. It is a method to discover those hidden factors
which might have generated the dependence or covariance among the variables
(Morrison, 1967).

In the light of above discussion the present paper is try to bring out the major factors for
the development of different C.D. Blocks of Birbhum District as well as to analyze the
spatial variation of such factors or components of the respective district.

WWwW.oiirj.org ISSN 2249-9598
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ABSTRACT:

A well developed health infrastructure can accelerate the nation’s chariot of development. In rural India,
development of health care infrastructure is quite unsatisfactory. In 2005, National Rural Health Mission was
launched which emphasized on strengthening the rural health care infrastructure. Health index has been
developed using health inputs like number of medical institutions, number of beds, number of doctors in medical
institutions and number of family welfare centers and sub-centers per thousand populations. In this article, health
status has been studied in Purba Bardhamn district of West Bengal. All-round health status of Purba Bardhamn
district is not satisfactory. The result reveals block wise discrepancies of health conditions in terms of number of
medical institutions, number of beds, number of doctors in medical institutions and number of family welfare
centers and sub-centers. Therefore, such kind of study can not only help to identify exact problems regarding
health condition but also helps to take decision about what kind of health care policies should be implied to

strengthen the rural health care infrastructure of the region.

KEYWORDS: Dimension Index, Health Index, Health care infrastructure.

INTRODUCTION:

Good health is not only the primary requirement of well-
being of people; it also enhances economic growth of the
nation (Saikia, 2014). For ideal human development and
proper growth of any country, development of health
status is considered as one of the key ingredients. With
the improvement of health status, country makes its
human capital more energetic and vibrant. As per the
definition of World Health Organization (WHO) health,
is a "State of complete physical, mental, and social well
being, and not merely the absence of disease or
infirmity."

Received on 07.08.2018 Modified on 10.09.2018
Accepted on 13.10.2018  ©A&V Publications All right reserved
Res. J. Humanities and Social Sciences. 2018, 9(4): 875-880.

DOI: 10.5958/2321-5828.2018.00146.8

Webster stated that “the condition of being sound in
body, mind or spirit, especially freedom from physical
disease or pain”. According to Oxford English
Dictionary “soundness of body or mind; that condition in
which its functions are duly and efficiently discharged”.

Health status of a country affects its economic growth
and social well being through various channels (Ghatak
and Das, 2012). When health status improves, the
country can produce more output with any given
combination of skills, physical capital and technological
knowledge with its human capital (Sen, 2001). As per
the Human Development Report of UNDP, health is one
of the primary components of human development. That
is why World Bank has started to give more priority to
health development. Even though India is accelerating
its economic growth over the last two decades, it has
rated poorly in human development indicators and health
indicators (Baru et al., 2010, Saikia, 2014). In UNDP
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Detection of Pesticides in Aqueous Medium and in Fruit Extracts
Using a Three-Dimensional Metal-Organic Framework:
Experimental and Computational Study
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ABSTRACT: A new, three-dimensional cadmium based metal—
organic framework [Cd;(PDA),(tz);Cl(H,0),]-3H,0 {PDA =
1,4-phenylenediacetate and tz = 1,2,4-triazolate}, 1, has been
successfully synthesized using slow diffusion method at room
temperature. The structure of compound 1 has been determined
using single crystal X-ray diffraction. The triazolate ligands
connect three different types of octahedral Cd** ions to form a
two-dimensional structure. The chloride ion and PDA ligands
connect the two-dimensional layers to form a three-dimensional
structure. The phase purity of 1 was confirmed by powder X-ray
diffraction, thermogravimetric analysis, and IR spectroscopy.

Aqueous dispersion of compound 1 gives intense luminescence emission at 290 nm upon excitation at 225 nm. This emission
was used for the luminescence based detection of pesticides, especially azinphos-methyl, chlorpyrifos, and parathion in aqueous
medium. The selectivity of pesticide detection remains unaltered even in the presence of surfactant molecules. The mechanisms
of luminescence quenching were successfully explained by the combination of absorption of excitation light, resonance energy
transfer, and the possibility of electron transfer. Experimental findings are also well supported by the density functional theory
calculations. Selectivity of pesticides detection in real samples such as apple and tomato juice has also been observed.

B INTRODUCTION

The rapid increase of population demands the production of
vegetables and fruits in a short time." For this purpose, the use
of toxic organophosphorus pesticides is growing in cultivation,
animal farming, and aquafarming to boost the production, as
the pesticides protect these living objects from harmful
microorganisms.z_7 To combat against some vector-borne
diseases like dengue and malaria and for wiping out the
unwanted plants, pesticides have been recently used.” It has
been observed that nearly 1% of the total applied pesticides
literally are used by the targeted species and rest of the 99%
applied pesticides are bioaccumulated through the food
chain.”'®" Azinphos-methyl, chlorpyrifos, and parathion are
widely used pesticides among the organophosphorus pesticides
used in recent times."'~'® Accidental spillages during transport
and storage and agriculture runoff from treated land are the
main sources of pesticide contamination. Besides that,
inhalation through the respiratory system and skin penetration
upon dermal exposure are the well-defined paths of pesticide
toxicity. Pesticides are also a major concern to the farmers who
mix and apply these pesticides, as pesticides can be absorbed
through the layers of the epidermis at different penetration
rates. ”'” Actually, the organophosphorus pesticides perma-
nently damage acetylcholinesterase enzyme which is respon-

- ACS Publications  © 2018 American Chemical Society 12155

sible for proper functioning of the nervous system by
hydrolyzing the neurotransmitter acetylcholine and maintain-
ing the proper neurotransmission within cholinergic net-
works.'"™*” Due to their high toxicity, the U.S. Environmental
Protection Agency (EPA) categorized organophosphorus

. . . . 28,29
pesticides as toxicological class I (extremely toxic).
Therefore, for the sake of environmental protection and public
health, it is important to design a method for the rapid
detection of organophosphorus pesticides in aqueous medium
and in real samples.

Detection of organophosphorus pesticides has been done
using various methods such as liquid chromatography triple
quadruple-tandem mass spectrometry,”*~*> gas chromatogra-

; L3334
phy—nitrogen phosphorus detection, micellar electro-
kinetic chromatography,® potentiometry,’>*” capillary electro-

. 38—40 I : .41
phoresis, flow injection spectophotometric analysis,” and
cyclic voltametry with electrochemical liquid-phase micro-
extraction.””* Although these methods are very efficient with
respect to sensitivity and limit of detection, they have some
disadvantages like expensive, complicated sample preparation
methods and requirement of longer time for analysis,

Received: June 26, 2018
Published: September 17, 2018

DOI: 10.1021/acs.inorgchem.8b01767
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ARTICLE INFO ABSTRACT

Keywords: A water soluble luminescent 1D metal organic coordination polymer of Zn(II) [Zn(FDA)(2,2’-bpy)(H>0)]-2H,0
Coordination polymer (2,2-bpy = 2,2"-bipyridine and FDA = 2,5-furandicarboxylate), 1 was successfully synthesized by solvothermal
Uric 'add method. This crystalline compound 1 showed strong luminescence emission at 325nm upon excitation at
Luminescence 290 nm in aqueous medium. The luminescence intensity was highly sensitive towards a bio-metabolized purine
]ét’e;irl:i; derivative, uric acid (UA). However, it did not show any considerable response towards structurally similar other

purine derivatives like adenine (Adn), guanine (Gua) and theobromine (Tbr). The compound 1 was found to be
highly selective and sensitive towards uric acid (UA) with a detection limit of 300 ppb. The sensitivity and
selectivity of 1 towards UA was also investigated in the presence of several metal ions, anions and organic bio-
molecules which are commonly found in human urine. The results indicated that 1 could be a potential probe for
selective detection and estimation of UA in urine. The mechanism of the sensing was explained successfully and

it was also supported by DFT calculation.

1. Introduction

Purine nucleotides breakdown to uric acid (UA) as the final oxidized
product of the metabolic process in human body and it is one of the
major component that is execrated through urine. UA is strong reducing
agent as well as strong antioxidant; urate ion is the key component for
antioxidant capacity in human blood plasma [1]. Xanthine and hy-
poxanthine produces UA by enzyme xanthine oxidase and is released in
hypoxic condition [2]. The UA in both blood serum and urine is a pa-
thological diagnostic indicator. Normally, UA is present in the blood in
the concentration range 25-80 mg L~ for male and 15-60mgL~! for
female and is excreted 250-700 mg per day in urine [3]. About 70% of
daily UA disposal occurs via the kidneys [4]. High UA concentration in
blood serum may induce gout, in which the needle-shaped crystals of
UA get precipitated in joints, skin, capillaries, and other tissues [5]. The
hyperuricemia may be considered when 70mgL ™' of UA is found in
blood. Above 70 mg L™ " of UA result in supersaturated solutions which
have tendency of crystal formation [6]. High serum UA is associated
with higher risk of type 2 diabetes, kidney stones, cardiovascular dis-
ease, Tumor lysis syndrome, Lesch-Nyhan syndrome, obesity and hy-
pertension [7-9]. Insulin resistance in diabetes may be a outcome of

* Corresponding authors.

hyperuricemia [10]. Kidney stones can be formed through deposition of
sodium-urate microcrystal when saturation levels of UA in blood is high
[11]. UA crystals can also promote the formation of calcium oxalate
stones, acting as seed crystals [12]. In case of hypouricemia, the low UA
level occurs through various causes. Low zinc intake through food is
one of causes for lower down the UA level. Patient having multiple
sclerosis found UA level is quite low. Phosphate binder drugs also re-
duce UA significantly [13]. It is even more serious when oral contra-
ceptive medicine is taken regularly [14].

It is very important to develop new methods and new materials for
detection of UA for diagnosing both hyperuricemia and hypouricemia.
In the recent past, several UA detection methods have been reported-
such as electrochemical sensing [15-18], optical sensing [19-21], and
high performance liquid chromatography [22] etc. using different
materials like- nanocomosite [23,24], carbon dots [25], quantum dot
[26], oxide nanoparticles [27-30], gold/silver nanoclusture [31-34],
lanthanide metal organic framework [35,36] and dye derivatives
[37,38].

Luminescent metal organic coordination polymers (MOCPs) are a
new class of hybrid crystalline material with diverse structure and are
synthesized by the metal ions or metal clusters and organic ligands.
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A highly luminescent three-dimensional cadmium based metal-organic framework (Cd-MOF), 1, has
been employed for the luminescence-based aqueous phase detection of iodide ion. Emission at 290 nm
upon excitation at 226 nm was used for the sensing of iodide ions in aqueous medium through very high
Iuminescence quenching. It was also observed that in presence of other common anions such as NO3 ™,
H,PO,4~, CH3CO0~, Br—, SO42~, B40,%~, CI~, CO5%~, HPO42~ and F~ in aqueous medium it shows negligible

Keywords: luminescence quenching. The selectivity of iodide sensing has also been performed in the presence of
Caqmium other halide ions (F~, CI~ and Br~) and the quenching efficiency of iodide remains unaffected by the
E‘iﬁf}escence presence of halide ions. The compound 1 shows high sensitivity even in very low concentration regions
MOF towards the sensing of iodide with Ksy (quenching constant based on linear Stern-Volmer plot) value of
Sensor 1.8 x 10*M~! and with detection limit of iodide of 0.63 M (80 ppb), which is among the best value

known for any luminescence based selective iodide sensor reported to date.

© 2018 Elsevier B.V. All rights reserved.

1. Introduction

Nowadays, the sensing of anions in aqueous medium becomes
highly desirable as the anions play a crucial role in a variety of
chemical, biological and environmental process [1-4]. In recent
years, iodide ion has got tremendous attention over the other
biologically important anions because iodide plays a significant role
in various biological activities such in normal human growth,
neurological activity and thyroid function [5-8]. Therefore, the
excessive iodide accommodation and iodine deficiency can generate
several serious diseases [9-12]. For this purpose, to diagnose the
proper functioning of metabolic, nutritional system and in the
epidemiological studies of thyroid malfunction, the monitoring of
iodide contentin milk and urine is often performed. lodine deficiency
is still a serious public health problem in many countries though the
addition of iodide into food (salt) has been utilized on a regular basis
for the prevention of iodine deficiency [13]. Incidentally, the World
Health Organization (WHO) has announced that iodine deficiency is

* Corresponding author at: Department of Chemistry, Jadavpur University,
Kolkata, 700 032, India.
** Corresponding author.
E-mail addresses: sudip.mondal@visva-bharati.ac.in (S.K. Mondal),
partha.mahata@jadavpuruniversity.in (P. Mahata).

https://doi.org/10.1016/j.jphotochem.2018.01.024
1010-6030/© 2018 Elsevier B.V. All rights reserved.

the main cause of mental retardation on a global scale [14-16].
Moreover, elemental iodine is often used in various fields like in
medicine as disinfectors, in organic synthesis for different transfor-
mation, in the industry as a dye and in other applications [17].
However, their improper discharge facilitates the generation of
serious health and environmental problems.

Till date, many strategies have been developed for the
determination of iodide including potentiometry [18], cyclic
voltammetry with electrochemical liquid-phase microextraction
[19], capillary electrophoresis [20], gas chromatography with mass
spectrometry [21] and flow injection spectrophotometric analysis
[22]. However, these methods are rather time-consuming, requires
multistep and tedious sample preparations, sophisticated instru-
mentation. Besides that, the interference of coexisting anions
seriously affected the performance of some techniques and these
methods have the difficulty for the sensing of iodide in some real
samples like urine. Therefore, some methods need to be developed
so that we can chiefly and rapidly complete sensing and could be
useful for real samples.

Recently, luminescence based sensing methods have been
considered as an alternative method in the sensing of iodide as this
method possesses several advantages like high simplicity, selec-
tivity, portability, short response time and could be used in both
solution and solid state [23,24]. Different kind materials including
bis-imidazolium and benzimidazole derivative [25,26],
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Induction of Catalytic Activity in ZnO Loaded Cobalt Based
MOF for the Reduction of Nitroarenes

Rupinder Kaur,”” Manmohan Chhibber,” Partha Mahata,"” and Susheel K. Mittal*"¥

Amalgamating the robust structures of metal organic frame-
works with nanoparticles is one of the most devisable and
logical approach in order to enhance their applicability. We
report herein an easy wet impregnation method for loading
ZnO nanoparticles with tunable sizes and shapes on a cobalt
based metal organic framework constructed by using
CoCl,.6H,0 and 4, 4-oxy-bis (benzoic acid) (OBA). The size,
composition and morphology of nanoparticles were character-
ized using powder X-ray diffraction (P-XRD), energy dispersive

1. Introduction

Nanoscience has opened up a new arena of application in the
world due to two reasons. One, the smallest measurable size
and its application in diverse areas of human life"™ and
second, the onset of new physico-chemical properties such as
quantum-confinement effect and spectacular increase in the
surface area of the materials.”! However, the creation of
nanoparticles (NPs) with desired properties and size is still a
challenging task due to their high tendency to agglomerate
and low thermodynamic stability.” Although such problems
have been circumvented by the use of stabilizing and capping
agents, but this comes at the cost of protective layer at the
outer surface of particles that has to be activated before use.
Thus, there has been a consistent effort to access and conserve
the surface active sites of the nanoparticles by use of porous
materials like silica,® zeolites,”'” alumina"'? and polymers."®
Recently it has been reported that metal organic frameworks
(MOFs), the coordination polymers comprising of metal nodes
connected through organic ligands, possess the highest surface
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X-ray spectroscopy (EDX), high resolution transmission electron
microscopy (HR-TEM), Raman spectroscopy, X-ray Photoelec-
tron spectroscopy (XPS) and UV-Diffuse reflectance spectro-
scopy. The incorporation of nanoparticles does not affect the
overall structural integrity of the framework whereas it induces
the heterogenous catalytic capability for the reduction of nitro
aromatics to their corresponding amines under benign con-
ditions, which cannot be realized using bare MOF.

areas in comparison to the other porous materials”"*'® and also
offer the advantage of tunable pore size, large internal pore
volumes and high thermal stability. These properties can be
utilized as a logical alternate as compared to the other porous
materials for the synthesis of nanoparticles (NPs). A number of
methods have been reported for the synthesis of MOF
supported NPs. This includes wet impregnation,"” chemical
vapor deposition (CVD) method (commonly used for volatile
precursors),'®” solid/mechanical grinding® and microwave
assisted methods. A number of MOFs supported noble metal
based NPs such as Au,?" Ag,”? Pt Pd,”" Ru,” have been
reported in literature. This has resulted in the enhancement or
induction of the properties in the resulting composites such as
catalytic,”® magnetic®™ and electrochemical activities.”® The
methodology now desires improvement in terms of low cost,
increased shelf life and efficient synthesis of nanoparticles-MOF
composites for wider applications.

The reduction of nitro arenes to the corresponding amines
is an important transformation in organic chemistry since many
aromatic amines exhibit biological activities and find potential
applications in dye and pharmaceutical industry.”**” Wide
range of methods for the reduction of nitro compounds have
been reported so far, such as catalytic hydrogenation®" and
metal-mediated reduction using Raney Ni, Pd/C etc.’**® The
parameters like high cost and inadequacy of such metals act as
barriers to their large or industrial scale applications. Conven-
tional reductions of nitroarenes using zinc metal usually require
corrosive reagents such as NH,;, conc. HCl, ag. NaOH, high
temperatures, prolonged reaction times and sometimes use of
ample quantities of zinc metal. Some reductions in an aqueous
medium has also been reported to employ 7.25 equiv. of zinc
metal at 80°CE” On the other hand, modern methods rely
more upon the use of catalysts having nano dimensions.
Grirrane and his co workers® successfully used gold nano-
particles for the reduction of nitro aromatic compounds.
However, the reductions were achieved using high pressured

© 2018 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim
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Investigation of optical and electrical properties of erbium-doped TiO,
thin films for photodetector applications
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Abstract

We have investigated the ¢lecirical and optical properties of erbium (Er) doped Ti0), thin films (Ee:Tic, I'F:‘.h grown by
sol-gel technigue on glass and silicon substrates, The sumples were characterized by field emission gun-scanning e Im:trﬁn
microstopes (FEG-SEM), energy dispersive X-ray spectroscopy (EDX), atomic force microscopy (AFM), X-ray diffraction
IXRD, photelominescence (PL} and current-voltage measurement techniques. FEG-SEM and AFM images showed the
morphological change in the structure of ExTiO, TFs and EDX analysis confirmed the Er'* doped intx Ti; lattice. Broad
PL emissions in visihle and infrared regions wens observed in undoped Ti0), sumples and associated 1o different mechanisms
dise to The anatase and rutile phases. PL spectra revealed sharp peaks at 525 nm, 565 nm, 667 nm and 154 pm which are
related to Er'* emissions in ErTid), samples. The undoped TiQ, and EnTi0; TFs based UIV-photodetectors were fabricansd,

and various device parameters were investigited. The doped devices exhibit high photoresponse wpon illuminating 350 pm
LIV Sighat i1 2 W bias with faster response time compared 1o undoped device

1 Introduction photo activity of Ti0, mio the visible region by doping

it with lanthanide materials fike erbiom (Er), EUTORLLLT
LEu}, terbiam (Th) and cerium (Ce) | |51 7], Particularly,
incorporation of EC'™ jons into Ti0, semiconductors
Uraws special attention due 10 some mtergsiing fentiires
associated with its unigue optical and electrical charac.

i, is an attrsctive material doe 16 s efficient photo
activity, high chemical stability, nomtoxicity and cosi-
effectiveness | 1-1), It has been exlensively used for mak-
mg sensors (4, 51, wlreaviolet (UV) detectors [6, 7], low
ciost sofur cells [R] and for applications in phato-electro-

chemical water splinting [ 1]. The technological interests of
rare earth luminescence are in the field of elecommunica-
Mo [*), Azt paned displays |10, laser marerials | | ],y
dorage [ 12, radiation detection |13], medical applications
[14] ete. Several unempls have been made to enhance the
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beristics, The sharp photoemission from Er'? doped TiO,
at 1.54 pm duoe to intra 4f-shell transition of Er'* iurn-,
which has been reporied by several groups (9, 11, 18],
5 important for telecommunicajon applications [ 1#]. In
additicon, the interaction between the local eleciric tield of
the host and the 4fF electrons is weak. Therefore, the local
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Deposition of ZnO Thin Film for Transistor
Fabrication

Tirthankar Chowlhoery . Assistant Professor dn Physics, Walidia Cosermment ©asllege, Tl Trdia,
tirthankarelsmdlurs ' gl con
monmya Hanjan Ik '.'I“'.li‘fl.'-ll"‘l'u_'l-'.'l-. Assisiant "rofessor in Pliy sics, Suri \-’ilr}':l.‘l apar ollepe, Surd,

Tabic, soommey wean jan 9% 1o poil.eom

whatracl: fod} Ehim Mlms sere deposiled by [aser ablatlan process onte quarte, plass and silicen (51) subsirates Tar
applicatinn related to microelectrnnie devices, Microstroctural study of the as depasited Tims dndicated wnifarm
ervetalline grain growth: with c-avis orientation Indicated by the typical (9002) XHI peak for h-Znf) with wartzite
structore. The aplical siudy dome by mesjuring the (runsmillance measaremeni in the vivible wavelengih ranpe
indicated direct wiile hand gap of 334 V. Thin Glm iranshstar ('TFT) Tabebeated nut of these £nfd thin Glm sampbes
indicated good transfer characteristics with Gield effect mability (u) amd threshohl voltage (Vi) of 0.027 cm'V.s and
1.28 V. respectively, Further splimization of deposition parameters and TET fabrication techuigue conld lead o better

deviee perfarmance with greater field effeet mability and higher on/ofT current ratla,

Keywardy — Jndd, thin fiwn, Ohpiical, micemsirucieal, 11T

. INTRODUCTION

Fnilk s @ welldnron maderial ard is siadied werldwade
is wersatility in the feld of fin il msicoocheum g
rpdciectninies ansd as active material for tenues # bikir g
its karge wide direct hand gap and larpe excitimic Linding
cnergy abnal 60 mevh 1 fnds ample soope o ke In
apochearanie desices Incleding Dght onsining dewie s Twsr
dandes, phole detectory vlg, whercsd due 10070 Righ s b ding
im karsh  condilions and capabibity Lo wilhstand  larps
virltages, i alse finds applecation in the Gohd el Dach tolta e
mricreleciranics. The appheation of el as ples aciexion
and @5 gas sensors it alse well reporied. However, fremarsd
criterbon For  applicstion of  Znld  thin  fims  fao
mermelecironic deveees i it wiability in tabrreston of I,'l’-i-l.l
guality  thin Tilm  transistoes, Singe TFTs ore the
fundamental comsponent of all microelecirnnic devices,
including memury devices and microprocessors, Ilexitde
ransparent  disploys, bieelectronie Bigging, ond iher
hinmiedical applications §1,2]. Key L this is the integration
of amy new matetial dcchnology wih the exiding Si
iechadisy . Shin @ af, [3] recently reporied on 3 low
temperaiune wolulim proacssed Anl) Meld effect rantidlor
iFET) vy blending  sine  hydrosede and  Fing  Gxide
panopamiles (0 ammoniem selabien by wang e abwrve
methed,  they  swccessfully  improved  the  electrlonl
perfrmance of ke transistor,  They  obtained  highes
rhectsatul HH:-"I-;IIIJ. wl (E201 -:m:"'.-' I'II and currend o]
radia ol DY lusgar ef o 4] dscussed in a recenl
commanigalim, the cllect of fin (5a) dqung in sabuilion
bared preparation ol Aol dhia Tilm tronsisiors on p-Si

SFSVIFREAM YOI I4R 188 PR o SR RS e et e

na

ul=trate wilh o ermally preewn 5500 layor, They repuiedl

tha st resul with 19% Sodoped Aefd TET with field
effect bty of 31 om ™V 'S wnd cureent el ratio of
i order of 10, Tang ez sl [5] remairied the cllect of 14
depng of el tan litm for THT 5, Froem their sudy they
v lueded gt L cepeng mmproved (b porfrmance nf And)
FUT They  wteerced  the highesd mobalie o0 a8 Li
cepeenlrdtion nf .80 ml™y i fath, Phe cusrent aniafl ratio
gl increased sipmificantls . Babu o al [6] o reconaly
repaited on the Alnly ol il laser depositaon (19,601
deposited Fedd TEV, Fhwy deposited crystulline S as
chanmel 2nd weand nmesphous S0 gy pate deelecinie and
demmstrpted proiniaing rosalis

I, PROCEDURE

In this contesl, we report here the deposiiion and
charscierization of Fndd thin Gbms anid TFT Fabrication
wing Sy coated p-% subiirutes,

The Frld Gilms were deposited onoguarle and 50, coated
prt-5i substrates by liser ablation technique (pulsed laser
dopenition, All the depositions were carried sul with 1he
IThi-& o principal Ting of an Mo VAG laser, operated at 10
md pubse eseryy, having 0 pulve af width of § ns o 10 s
Irequency. Cut of the several physical wapiur depasiton
techniques for deposition high resistive thin Al laser
abifation i% a very versatile procedure G crauring umsifiorm
thin film with excellem physcal snd  momphobogicel
chafaclenistivn Iy comdiuiliing the Jdeposition paraenciers.
Dwring the Liser ablstion process, bigh intensity, shor
Fursds 4l laser Beom pulced o1 2 choven fewsjueriney prividens
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Study of SiO, insulating layer for integration with Si
technology
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Ineia, sy arunjan 198 Liwgmail.com
Tirthankar Chondhory. Assistant Professor in Phyvsics, Haldia Government College, Haldia, India,

tirthankar.chowdhury @ gmail.com

Abcaraer. Laser ablation procedure was utilized te deposit Silican subazide (580,) thin films on -5 and plass wxing
silieon menoide (U0 target of 99.99% pority. The ablation was carried out with the principal line of 1064 am
wavelength of 8 pulsed Qhswitched Nd:YAG laser, The palic energy was 10 mfcm® and was incident upon the target
wirk ® fregeency of 10 He The substrate temperature was varied from 300 K to 873 K. This yiehds transparent thin
films The optical. microstruciural sod electrical charncieristics of the os deposited Mims were studied, X-ray indwoeced
Photn-eleciron Speerroscopy (X P51 was wied fn determine the eomposition of the thin fims, The film deposited ot 300 K
had the mazimum otvgen content. The axygen conten decressed with the incresse In substrate temperature. The
npfical conitants of ihe Si0x films were obtained from medified Kramer-Kronip model. An AVSIO/p-5i metal-

imFulator-semiconducior (M%) stroctere was fabeleated and ity capacitance-voliage charneteriztics way studied,
Keywards — cov, electrical, laser ablation, MIS, eprienl, Sith,
I. INTRODUCTION Lechsiqu= i Beoer wnderstanad the material charncteristics

for migroreleaironis devi -
Laus-nmchrmetne silicon onidie, S0, dx 27 65 tan file has kg L3 -ﬂr'l'*h..ll:lr.'lns-

in the recert years pamered much imesest b the respsror Il. PROCEDURE

communin dug s immense pplication ay passivatiog T O R S

layer which helps slave the high recombinziive falz e (-850 t'_:-'l:?l“iﬂl.: n%t S-'I.Il"!sl‘nl:!-r:'«'ilh thick o 1.:,.: HRIE

slar celly, wo reduce drasticalls tbe npdical reflestance ane b F;hl'-“ i T :dr:“iﬁ aI;I o ':.‘."I- Ins:.-.r

we in Banes echreiepy [[-TL 1L alse sommands repule T b L The T4 £ 5 H - IF"“ .l.'-|l'l'|:'l1. j‘fﬁ!"

i i ctive: Bver s 51 Tasad. robesuelecivantin el I"_ - s am fundameital line of a Qeawiiched
- Y AG laser with pilse duration of 10 ns snd 10 1z

in memor devices. 540 based resistiv e ssatching memany

, : L repetition rate (0 mbiem’ . 24 i
devicey has glso come imo Tore due its simple Tibrication e palse emergy) was incideni

g aiid evbellent. perfimines, Mehinke o ol T8 i o da;E-:‘l; :II:I I|i|-: .';rﬂ- l:|r|_::r||. lhlir':ugh d dquarty window. Il.
Fecenl commorication. demomttrated that the comduciznce T ﬂ'ﬁ' materia Ifn |:|1!.‘ h:..q.-r palse o
uf 57 rich stlica (5i0n) resistine switches ic imirinsicadl ihciiem upan the 30 krgel, it meks and
guantized in half snseper muliple of e ibe Fundasmental ;:'n:tﬁ.:m-:.f- the targe: _’““_"'-’i1| |1"—‘_'4T'-'|- malerial alse
usif of conduectence L hes beon fizrber demonsirneed (hal R u.r-d travels within the luminows plasms plume
unlibe other resistive switching systems, thi quantization mﬂh:::}:l::n ":'“";::"ﬂ. '-1-|'|1i'H1 ¢:\|1iln-|.l.~| oy froamy ihe
ot due W dnf metsllic ioms, In CMOS procesing. this gt ; .u ; rate. Ulpan a‘rnl.'hln|:l_ the subsirme,
dilfsson of metallic oes s nob desicable. Thix i5 what Epesilion  malerial womlmingd  within  the b {1111
mubes the intrinsic switching of Si0), so much more eondenses and forms a thin laver on top of the subsirgie. |
eppeiling [9). The commencial fnvoduction ol resistive Fd\lm:l?!l:' biser ublation o o very versatibe ihiague loe
waitching memir:  clements, notably memeision could deporsition uf thin fikr with karge degree ol contd over the
retentially solve the e of churge conined os the memany :;h stoichbometry. thickness wnd unifoamtits, In our case,
devices are seaded b e physscal dimensions. I cold mi * I'J:lrg-rl- fn suhsdrany tistanve was ¥ oem The doposition
famate fepiace MAMs, Mash deives and hord disks os the i '::"_”'“J nal _'“’ 5 mimstes duvition. Before the
unrvertal eemealatibe memary. Bn tis comleal we przsem deposition. the f"‘“"‘ln" stead Insor ohlation chamber s
bore  fhe  mocroseri il opthcal,  compisitionol  end rm"-mlm WL it gecssumy, Eriring (e depsisition, the
elecerical charactenatics il %i0), i Hims episiiend nl ickgruund wxygon pressane wis kepd Tiseil 1he subistmige
vaniuy  wbsiraie  omgerstees  wing loser  ablling ‘F'“r':""“"-' ""':""'" vired al JTAR TV il BT UR o i
Files wdih il Terem vay gen contem
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Fabrication and characterization of transparent nanocrystalline
Zn ) thin film transistors by a sol-gel technique

5 R BHATTACHARY YA and I N GAYERD:

lr'rrmmm of Tliwsios, Sun "-'u]:r.'lnpnr Codleps, Buri, Tirkham T3 000, Tnadis
“Prepatment of Phaysics, Premifency Univerity, Keflao 7073, Inlia

" Awshor far correapemsence (rabin plysles hpresnivac s)

ME received 19 Movemier 3018, secepted 3 March 2019

Abstrsel, A manccrymnllne s vaide (Zn0) thén fim-hazed metnd-Insuiatne-semiconducice then fim rassistar (R805
TFTY was Tobncased by n facile sol-gel teckaigue ot sllicon d-ovlilafindium tin coide.coaield glass vobsirates. The
mmicrastruciural 2udy af the @a0) 1B ims edicaied unslem crysiallise genwil with repcal (0021 X-ray diffracion peaks
dow h-Zad wilk 3 warnrde stactere. The optical consnsiinnze of thie 250 thin (ms was = 87E in the visible egion of the
elec Fomagaciic specinim, The bedd affect imesisice (P11 alisRinm enf enntacis were faknicated asing suitable thadow
maiking, The transfer characienstics of o yrpscal 2a01 MIS FET sevenled nonkineasicy ims hsear o From he stupe ond
croLsover, we obiained a first eotbmsse of field offect miobitny 400 aml thresanld volege (V51 af 003 em® %=1 471 and
102 ey, pespectively. The 20 TIT operaied is enherced niole wich nochanned charseisnsgics and the drin corest on-ofT
ratic was LY. The depasition parameter nesds e he aptimized % obiain TFTs with a bigher modulation mtio asd lages

Gield-effect mohalicy,

Feywards,  Zmc oxide; sol-gel thir e gansizior: opiicad: ckeotmcal

1. Inirodection

Than Gl ransiswors (TFTL) aee the bisic butlding block. for
microelemironse compronenis thas include memory doviees
opicec]ectromec deveocs and proccssors sance the controd £hoc-
trides of wangisiors are responsible Tee varipes wsefal opera-
timns like amplificanon, memory, bogic sperations, el The
sdvenl ol angparent TFT: conld poesmtially revodidion:
126 the field of electromics, oploelectronies and spipwronics,
especally for devicss with Aewable dispinys and glectronic
hanmer, wearmble electrmics znd microelecirenic Epfang.
and beolopicsl and medical spplications [1]. However, the
mierkerability of transparest TFF dewices would depend on
the guahty of the actve sersconductor Layes, and the related
device parumeter opemiation. In this regard, mime oEide
(Znid) s &n execllem madenal of chaios fog the fehricating
of wansparent TFTs due 1o their ligher field effect mobil.
ity & compired 1o 0-51 and lower depositon lemperaiures s
compared 1o podyerystadline 54 1], For better perfarmances of
TFTs, boeh the values of te field effect mobility and on-off
reli shuuld be highss,

Among the vanous bechniques fof producing el thin
films, having their owm merits ued denenits, this wel-chemicsl
wchaigue offen s facile methodd 1o ohilain good guabity
transparent nanocrystalline Zedd thin films s & rebabveky
Ierw thermal budger There arc seversl repurts ol Znl)-bised
feeld effect ranustor (F1ET) being Iehnuted by wsig o wel
chemmelly deprusited S} Liyer Sham ot al [2] reguened the

Futdyehied amiling: 31 M.J, L

193

fnbricatizn ol p v penipe e solution processed zine oxide
FLT I:I_r blending #inc hydroxide and ring ooule naspaai-
clzs mn aqueaus medivm warh 2 Geld offeer mability between
03T and 0200 em® V=" 5!, The on—off miio was vared
between 00F and 10%, Hoffmann er af [3] ako reported on
the £r0 nupaparticle FET device performancs, Thelr devices
eshibited o mobdliy of 1077 — "7 em® V"' & ! Thers are
ofse oy sepocts on the Fnl) nanosrucnasd FET [4-6].
However, in pereral, the elecercal peefonnance of the FETs
is often kindered by poor interface guality with low cammer
minlity. Therefore, ke depesinon of a high quality Znd
thir filie ob norelatively Fow thermal budger and optimiea-
tinn of device parameters 1o ophinize the performunce of the
Ty sve snill o chinllenge i the resesrchers. In this context,
we present heme, the rosubis obiined from TFT Bbricaied
by chemicslly derived Znd) thin Rlm layers deposited oo top
of silicun disao idefindivm fin oxkde (5105 T coaled phass
substrale. Manoorysalive Zod-based TFTx are fabricuted by
using these Enld ihin s, where 50y and T acr a the
gale insulntor and pate clecirode, respectively,

1. FExperlmental

The nuntcrystaliine Fn0 films were *.w.puu i ST
cosleil glass sulsirntes mind quenie sibsorares whils adyme ision
ol 1 e For depisition of fie Sild; laver, commwnsinlly
mwvnblnble TTRconboil plass [Signes, Aldnch) with o surlse
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Characterization of a tea pest specific Bacillus thuringiensis and identification | f)
of its toxin by MALDI-TOF mass spectrometry o

 updates

Avishek Banik'~%, Amarnath Chattopadhyay?, Subir Ganguly®, Subhra Kanti Mukhopadhyay®*

! Department of Life Sciences, Presidency University, Kolkata 700073, West Bengal, India
2 Department Of Microbiology, The University Of Burdwan, Burdwan 713104, West Bengal, India
%R & D Danguajhar Tea Garden, Goodricke Group Ltd, Jalpaiguri, West Bengal, India

ARTICLE INFO ABSTRACT

Keywords: Tea, Camellia sinensis (L.) O’Kuntz is a cash crop, cultivated in tropical and subtropical climatic countries
Bio-control throughout the globe. The tea ecosystem hosts several species of arthropods, of them many species attack dif-
Tea pest ferent parts of tea plants during their growth phases resulting in huge economical loses. Buzura suppressaria (Bs),

Indigenous Bacillus thuringiensis
Large scale production

Field evaluation

MALDI-TOF

Hyposidra talaca (HT), Hyposidra infixaria (HI) are members of order Lepidoptera, which are the most notorious
tea pests, found in North-East India and make huge destruction of tea plantation due to their voracious eating
habit and short life span. A potent indigenous strain of Bacillus thuringiensis (Bt) against the tea looper (TL) was
isolated from Danguajhar Tea Garden, Goodricke Group Ltd. India, and characterized based on morphological,
biochemical and genetic traits (16S rRNA gene NCBI GenBank Accession. No. JF966358). Virulence assay, to
itemize the entomopathogenic nature of Bt against TL, was determined in laboratory and field conditions to
enumerate its LC50 (1.11 x 107 spores/mL) and LT50 (54.64 h) values with a TL mortality rate of 99.43% in
field. For large scale production, Bt was screened with four different mediums (based on barley, wheat, rice flour
and nutrient broth) and was found to produce a maximum of 4.6 x 107 spores/mL, when barley was considered
as a sole source of carbon. Highly expressive sporulation associated toxins was identified as an immune inhibitor
A of Bt (NCBI Accession No.gi|9858110|AAG00998.1) by MALDI-TOF mass spectrometry which is an extra-
cellular bacterial protein known for putrefaction of host tissue proteins with a wide-range of substrate specificity.
The results were quite encouraging which can be adapted as a greener way of pest control.

1. Introduction regions of India, tea production is mainly harmed by several pests like

Bugzura suppresaria, Hyposidra talaca, Hyposidra infixaria, Andraca bi-

Tea, Camellia sinensis (L.) O’Kuntz an economically important aro-
matic beverage, mainly cultivated in China (2,095,570 tonnes per
annum), India (1,207,310 tonnes per annum), Kenya (445,105 tonnes
per annum), Sri Lanka (338,032 tonnes per annum), and other tropical
and subtropical countries (Vietnam, Turkey, Iran, Indonesia, Argentina,
Japan etc.), mostly for leaves (data was generated using database of
Food and Agriculture Organization of the United Nations, up to 2014.
http://www.fao.org/faostat/en/#data/QC, Accessed on 26th October
2018; Supplementary Table 1). It is presumed that the total estimated
global market of tea worth 10.84 billion U.S. dollars (FAO, 2015). The
permanent tea ecosystem hosts near about 82 species of nematodes and
1031 species of arthropods, of them 230 species of insects and pests
attack different parts of tea plants during their growth phases in Asia
resulting a huge economical loses (Hazarika et al., 2009). In various

punctata, Polyphagozerra coffeae, Laspeyresia leucostoma, Caloptilia thei-
vora, Gracilaria theivora, Macroplectra nararia, Parasa pastoralis, Thosea
sinensis etc (Roy and Muraleedharan, 2014a, b). To protect this crop
from insect pests, some cultural (bush sanitation/cold weather prac-
tices, ground sanitation, balanced nutrition, soil rehabilitation before
replanting, improved drainage, proper shade management, soil ameli-
oration), mechanical and physical (hand collection, light trapping,
pheromone trapping are practiced; source- www.tocklai.net/activities/
tea-cultivation/pests/) operations. High dose of chemical pesticides are
also used in commercial tea garden to control the pests which are
having detrimental effects on natural enemies of pests thereby dis-
turbing the biodiversity and the balance in the natural ecosystem. Ad-
ditionally, use of these chemical pesticides causes several serious
human health hazards like nausea, vomiting, headaches, dizziness,

* Corresponding Author at: Golapbag, Department of Microbiology, The University of Burdwan, Burdwan, Postal Code 713104, West Bengal, India.
E-mail addresses: avishek.dbs@presiuniv.ac.in, avishekbanik5@gmail.com (A. Banik), amar.nathss87@gmail.com (A. Chattopadhyay),
subirganguly@goodricke.com (S. Ganguly), skmukhopadhyay@micobio.buruniv.ac.in, skmmicro@gmail.com (S.K. Mukhopadhyay).
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PHYLOGENETIC RELATIONSHIP OF SOME SPECIES OF ALLIUM L. ON THE BASIS OF
MORPHOLOGICAL, BIOCHEMICAL AND CYTOLOGICAL STUDY

Paul A1, Roy A2* and Banerjee N2
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2Department of Botany, Visva-Bharati, Santiniketan-731235, West Bengal, India
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ARTICLE INFO ABSTRACT
. . ) Allium is the medicinally important one of the largest monocotyledonous genera. Taxonomic
Article History: . . . . .

) N position of this genus remains controversial. Morphological markers alone are not adequate to
Recewed }2 May, 2019 " achieve correct identification, interspecific relationship and proper taxonomic position of a taxon.
Received lr}hrewsed form 23" June, 2019 In the present investigation, phylogenetic relationship among the four selected species of Allium (A.
Accgpted 7 J-uly, 2819 cepa, A. sativum, A. hookeri and A. wallichii) has been established through dendrogram analysis,
Published online 28" August, 2019 based on some morphological, biochemical and cytological parameters. 4. cepa and A. hookeri

exhibited maximum and minimum bulb size and weight respectively, where as soluble root protein
is higher in 4. hookeri than rest of the three species. A comparative study based on nucleolar volume

Key Words: and mitotic index of Allium exhibited considerable variation. All the species exhibited mono and
Allium, Bulb morphology, Dendrogram, binucleolate cells. 4. hookeri is only species which exhibits mono, di, tri and tetranucleolate cells.
Mitotic index, Nucleolus Largest nucleolus is observed in A. hookeri and smallest nucleolus is present in the cells of 4.

sativum. The A. cepa exhibits maximum mitotic index than the other species under study.
Dendrogram analysis exhibits two hierarchical clusters- upper cluster (UC) and lower cluster (LC).
A. hookeri is only placed in LC while the rest of the three species are placed in UC. UC has been
again sub-divided into two sub clusters- UC1 and UC2. 4. cepa and A. wallichii are included in UC1
while 4. sativum is placed in UC2. Thus the present study provided useful information for the
identification of the taxa, their relationship and delimitation of their taxonomic status.

Copyright © Paul A, Roy A and Banerjee N, 2019, this is an open-access article distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided the
original work is properly cited.

INTRODUCTION diversity of both wild edible and cultivated species of Allium

(Borborah et al, 2014).
Allium L. is the largest monocotyledonous genus among the

900 world-wide distributed species (Keusgen et al, 2011; Th; genus has nutritional as well as medicinal values. The
Govaerts et al, 2013; Borborah et al, 2014). The taxonomic onion (l?ulbs of 4. cepa L.) is a popular Veg.etable cqnsumed
position of Allium and related genera had been a matter of ~ Worldwide as raw and cooked forms. The garlic (4. sativum L.)
debate (Fritsch and Friesen, 2002). This genus was formally 1S mainly used as a flavouring agent in food. 4. hookeri is used
included in the family Liliaceae. Takhtajan (1997) placed the s food like onion and it also used in ethnotherapy (Ayam,
genus under the family Alliaceae, order Amaryllidales. But the 2011). The young leaves .Of A. wallichii L. are cooked as a
Angiosperm Phylogeny Group system finally placed the genus Vegc?table as wc?ll as the dried leaves are us;d asa coqdlment in
under Amaryllidaceae family (APG, 2009). Allium L. has  curries and pickles. Most of the species of Allium have
characteristic morphological features of underground storage ~ antimicrobial, anticancer, blood clotting properties, thus they
organs comprising of bulbs and rhizomes. Majority of species are used in relieving cough, brqnchltls, asthma, gastrointestinal
of Allium L. are native to the northern hemisphere especially in disorders, headache and h.eart diseases etc. (Kumar et al,2010).
Asia. A few species are native to Africa and Central and South 1 he chromosomes of Allium L. have been studied for decades
America (Kamenetsky and Rabinwitch, 2006). Maximum fo‘r their diversity in number, size and morpholqu (Sharma and
diversity of Allium L. is found in North Eastern States of India, ~ /Ayangar, 1961; Koul and Gohil, 1970; Konvicka and Levan,
which include Assam, Meghalaya, Tripura, Manipur, Mizoram, 1972; Gohil and Koul, 1980; Puizina and Papes, 1996; Fritsch,
Nagaland, Arunachal Pradesh and Sikkim. The warm tropical 2001). It was also reported that karyomorphologial diversity is

climate of this region provides the fruitful habitat for a wide associated with gross morphological differences in some
species. The detailed comparative karyotype analysis of the

*Corresponding author: Roy A
Department of Botany, Visva-Bharati, Santiniketan-731235, West Bengal, India
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Groundwater quality assessment using multivariate statistical S N
technique and hydro-chemical facies in Birbhum District, West Bengal,
India

Niladri Das’ - Prolay Mondal? - Ranajit Ghosh? - Subhasish Sutradhar?
© Springer Nature Switzerland AG 2019

Abstract

The assessment of quality of groundwater is an important issue in the present era of population growth, massive agri-
cultural development, industrialization and urbanization. As the demand of groundwater increases, the quality becomes
deteriorated. In this background, the study of groundwater quality in Birbhum District is very much important as this area
has been characterized by diversified rock formations. For the analysis purpose, 14 parameters regarding the hydro-chem-
ical data of groundwater, viz. PH electrical conductivity, total hardness, calcium, magnesium, sodium, potassium, bicarbo-
nate, chloride, sulfate, fluoride, silicon dioxide, phosphate and iron, were selected. The present study has been carried out
using multivariate statistical method, viz. principle component analysis (PCA) and cluster analysis. In addition, different
hydro-chemical facies in terms of hydro-chemical diagrams have been used to show the present status of groundwater
quality in the concerned area. The result of PCA, a multivariate statistical technique, reveals that it extracts five major
factors accounting for 80% of the total variance. Fluoride has been extracted as first factor. It is because the western part
of the district has been characterized by highly fluoride contaminated area where basaltic terrain is present. The study
also shows concentration of cation and anion that are present in the order of Na* > Ca** > Mg®* >K*=Cl">HCO* > S0,*".
Two clusters have been prepared: one for sample villages and another for chemical components. Sample village-wise
cluster reveals that Baidyanath, Muluk, Khayrasole, Md Bazaar, Patel Nagar, etc. bear same chemical characteristics, while
chemical component cluster shows the homogeneous grouping among P", PO, Sio,, Fe. Diagrammatic presentation of
chemical parameters is also an important aspect in this study. Here application of Wilcox diagram basically depicts the
nature of water for the suitability of irrigation. It shows that about 50% samples out of total sample have been character-
ized by excellent to good, the rest 25% samples present in good to permissible category, 20% are under the category of
permissible to doubtful and 5% belong to the category of doubtful to unsuitable, while Gibbs mechanism displays 68%
samples belonging to the category of rock dominance and the rest 32% in precipitation dominance category. This kind
of study obviously demand an important space as groundwater quality is directly related to human health. So, for the
sustainable development of human health, this type of study opens a new dimension for the betterment of the society
and the concerned region.

Keywords Groundwater quality - Multivariate statistical analysis - Hydro-chemical facies

P4 Niladri Das, niladridas123@gmail.com; Prolay Mondal, monprolay@gmail.com; Ranajit Ghosh, www.ranajitghosh@gmail.com;
Subhasish Sutradhar, subhasish2396@gmail.com | 'Department of Geography, Hiralal Bhakat College, Nalhati, Birbhum,

West Bengal 731220, India. 2Department of Geography, Raiganj University, Raiganj, Uttar Dinajpur 733134, India. 3Department
of Geography, Suri Vidyasagar College, Suri, Birbhum, West Bengal 731101, India.
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DFPOSITION AND CHARACTERIZATION OF Zn0) NANONEEDLES DY FACILE SOLUTION PROCESS

Soumya Ranjan Bhattacharyya "\ Tirthankar Chowlhury’
‘Department of Phrpres, Suri Vedvanagar College. Swn, Rirkham, W, B fndia
‘Deparrment of Phywics. Haldia Gevernment College, Haldia, . 0, fndia
*Corropending author, J,:-mn_mmnj-arrﬁ'ﬂ@gm.ﬂ.'.fm

ABSTRACT

Zn(} nanoncedle dustered thun film with ndividial necdles af lenpth of 100611504 nm and dsameter of around 100 200
nm wese deposited on top of 200 haffer layer coated indem doped i oxide (T100) plass subatrate and quartz substrawe
by a facale snlutson process which w bath cheap and has a low thermal budges. The misrostructure of the as deposited thin
hilms were charzeierized b!- scanning elertron microscopy {5EM), whereas the w.ray diffraction (XRD) was used tn

determme the erystal structure in these nanoneedles. The

eplical tharactensties of the thin lilma wore obtained by

l']fll:'l'l'n.l.n.m_g_ ihie opbcal trasemittance of the films At eoon temperatdee. The Zni nanoneedle thin lme had a I.nm:lgap al
shout 3.21 eV. The photoluminescence (L) gpectra abtasied at ronm temperainre confiemed the presence of defects
related lumimescence charactenzed by the broad FL pesk centered ar 2,1 ¢V

kevwords: Zn0, Nanoreedle, Thin Film, SEM, L

I. INTRODUCTION

One-dimensienal Zn0) nanoatruciyres are |1:.-|.'|1;.'1.'lf5-_gu_-45|_:..
very important due to Useer potental application o
various sensoFs, optoclectrome devices [1.5]. The 2e0)
e -dimenuonal nanosystems could be used a0 botk
acuve and passive elements o nancelectromar oo
which could provide direct path for the Now of carriers.,
The pieacelectronics property of the Zn0 14
nanostructures could alse be wtbzed for cncrg
Isarvesung where, power cemld be generated by .-umPI:
applicauen of stress on the nancsystems |6, 7). Owing 1o
the easy availahibty, low cost and ease of depetition of
the Zn0} one-dimensional nanosysiem onto a wide range
of substrates, they prove 1o be & viable option for the
electronic industry to replice the traditional electronics
towards the goal of transparent, flexible electronics [8-
10], which i more suitable for modemn applications
under harsh working condition. In this communication,
we report on the deposition and characterizaton of Zn0
ane dimensional nanoneedle cluster thin film by a simple
solution process that 15 both laole, low cost and has a low
thermal h'l.lligr!‘l. The films were tltpuﬂttif on a Zn
buffer layer coated ITO coated glass for potential
apphcation as electrode i dye-senutized solar cells, SEM
was utilized 10 ohserve the microstructure of the
depersmied  thin films. The erystal sruciore  and

orientatwn wis studied by XAD {using the Cu Kex hine off

wivelength & = 1,54 Aj. The optical charactenstic of the
fiim wat studied by Ricasuring itz transmiltance spectra at
UV-VER-MNIR
gpecirophatometer i the wavelength range of & =300-
B0 rm, The transmittance versus wavelenpth data was
wand 10 compuate the uptical abserption coefMicient of the
il nanosystemn and hence s bandgap was also
sbtaned. The PL spectrum of the Zn0) nanonesdle thin
filin wax elvained using a dual channel bock-in amplifier,

FLealiy lEinperalure usang an

2. MATERIAL AND METHOD

£nC) nanoneedle cluster thin Glm was depasited by a
Lacile solution process; onto an TTO coated ghass
substrate {Sigma Aldrich) of sheet resistance of 15 £)/ag
and fused silica subsirate, Prior 1o deposition, the ITO
costed glass and fused milica substrates were subgect to
rignrous cleaning process, Firstly, substrates were rinsed
in deionized distilled water and  then subjeet 1o
ultrasonciation in an ethanol bath, This process removed
any grease of dist on the top of the substrate, These
eleaned mubstrates were used for the deposinon of the
Zn) nanoneedle cluster thin films. In the Tirs step, a 50
nim thin 20 buffer layer was depogted by wet ehenmical
process. In this step, 0.4M zine aoetate was despersed in
ethyl alcohol and 1:1 molar ratio of diethanolamie was
added to it and stirrer cantinuoosly in a FAETCC stirrer

Jomemal of Advanced Sovertific Resewnch, 2019, 10 14) Suppl 2. B 1Y
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FTARRICATION AN CHARACTERIZATION OF Al DOPED Za0 THIN FILM BY PVD TECHNIOQUE

Terthankar Chonilbhu r_-|."", ."i-:un-n:m Ranjars Mlaiiarc lis ry.-:.-n‘
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ABSTRACT

ent™ than filma were deposited onn quarts subsirates at room temperature by de sputiering of a ZaT) rarget. Al was
theemally evaporated smin the Zrl3 thin films 1w an evaposatian chamber, with the thicknes of the Al layer being
monitored wang & thickness mondon, To achiewe Al daping. the Al coaved Znd then films wese then raped cheemal
anncaled a1 TTAK for 1 nurate. Tlas helped in meorpnratmg Al within the Znf) littice. The amount of Al dopang m the
Zni? gher Bimes was verhed Iy energy dispersve xoray analyss (EDAX), Scanning electron miscrascops {SEM) ol the Al
daped Tnty (AZON samples indscated excellent surface caverage with compact smooth film and x ray dilfraction (XRLY
confirmed the hexagoal oryutal prowih with wurtzite siruciure, The optical transmattance of the thim fibms shoaed
iF"!""-"-"’ﬁ_'-"}"'Il' fransmarency nl the this Tilne i the vishle range. The nr|l',|.-|;.:| constant and the thickness of the thin Rime
weee determined by a2 modified Kramers Krong approach. Dark conducuvity measurement indicated deerease @

ressiiy of the .‘-iﬂ'I-Fh.‘ with e micrease i Al dnpung, wiule the :rln:tu:llrl.t]' ncreaser .

kivwonls: Zn0, Al Doping, Optieal, Condurtaty

. INTRODUCTION

Al doped Zn0) i an imporian wansparent conducting
eriade (TCO) material [1-3] wah [m'l-rnr.u.l o .i.'pphrlu-:ln
m transparen electronic, -uiﬁn-:'lcrlrrlm-' and senmor
devices [4-8]. In) beng a2 wade direct band pap
materal, having I:ui:h ExoItams bI:I'I-Ll‘II".L' erErgL af &1
el jf-np-r-:n.bl.-.- p.ﬂn—ledﬂ.' [roperty, resiftance to
hersh enviconment, it 5 versatle enouph by well, o
dentand 2 lot of attention (rom researchers worldwele [7,
Bl However, with Al d.up1n|._: iin 2al), several proveeriics
including the conductivity of the Zn0) samples can be
modulated tﬁnﬂvc|3 li-"-'r"Td'm.H Lo Fedusrement. Henee,
477 provider af SUPACHVE propaositing fow the TCD
communny 1o study in detsil [¥-1 I]. Especaally pnge Al
1 0 .t.l;'dj.lr available ai rdil‘nt], repariinal cos bt to put
BFS o devicr l]'jj’!l]l.’ll‘.hﬂ'l. onc his 1o have m-dr]:lh
'-',m,:-u'lﬁur n-gl.rﬂlni: the dll-hﬂ I Djﬂ'lﬂd and electrical
prageeres e #nf  causcd h:- Al I!l:l[ﬂllg. In s
COATHM R AL, e I"l.'p-nrl an the I:r-l.‘pn.'ll'-lﬂh 'ﬂ'r Al dﬂIH"EI
Anfs (AEE3) by phyoral vapor depomtion technigue.
Here, e Znld layer as s 'l’-l.'[!ﬁltrli by de sputtering
techisgue onte quarts eulswrater, Tlhen pre-determined
tharkreas of Al was evaporated ontn e ntl tun Gl
el wa mb:rﬂ [F1] l.p]'nd thie raial lrlllrillhg Biv J-ll-"hr Lhee
Faet 3 Qi Bl wenthy 1%, 355 and 4% ol AL

The Al doping i the 2o thin films was vorfied by
=nergy -r[--rl'u-rnv: ®-gay (EDAN) The
mucrgstructure of the AZTCH then Flmy were examened b
SEM and NRD, while the wpucal characterisucs of the
A2 filme were studoed by chbtuning the transmittarce

u:.i!:.-:-h

Trace at rodan ienperature i the wavelengfn range of 7
=3UK1-A{%F mm usangg an LIV-VTS-NIR spectrophot cmeres

From the tranmittance spectra, the band gap, opuical
cordtants: meluding the relractve index (nd, extinetom
coeficent (k) anal dee thicknes ol the then films (d) wers
determined h} & mindilied H,r;|||g[5..ﬂr|_'||'|._|g Frodel (KK
madel) [12]. The dark conductvity of the AZO dun filims
war alw messared ot room temperatise 1o ohserve the

change i conductivity of the films due to sncomperanon
ol Al

2. MATERIAL AND METHODS

En() thin films were deposted onto e substrate at
ream tessperature, by do sputtersng technigque, Before
the depusiuon, the sputtening chamber was evaovated 10
a base pressure of 107 mbar by rotary pusep and ol
dilfusion puanp soimlunates, The baryet wsed wis pare
En) Sapma Aldrich, %9990 pure) The target o
sulsirate diskance was l|.'|1| & 5 wm L‘-ﬁ;huhun.'n LEE
wartheil oul i Ax |1L|.1l||u. A1 b syslenn [Messkire of Wala

Joosaad atf Adiaiied Sibeanifin Bt b, SO L (1) duppd 12 Waec b 9040
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Vertically Aligned Al-Doped ZnO Nanowire Arrays as Efficient
Photoanode for Dye-Sensitized Solar Cells
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Blase substrates ang their use ae pholoannde in dye-sensitized solar eells

~6 am and 10 nm) wers deposited onta

ehemically aynthesized 00 nanowire film hy eloctran-benm evaporation, The
films were then subjected ty Fapid thermpl Annesling to incorporate different
amounts of Al (~0.98 g% ] g4 AL and 289 a1 %) into ke Znl) nancwires
Optical, microgtructyral and compasitional study of the filima confirmed the
Erowth of highly Lranspavent and wel alipved Zn0-Al nanuwires with a
hexagonal crvetal atructure. The hasic DSSC siructure was fahricated uEing

trode. A signiﬁ-:.mr IMCTERSE 10 short-cirevit current was ohserved, from

1.3 mA em~

fer the pristine Zn0 nancwire filmu-bnsed 1SS0 1ty 4.q mA em—?
for the Zn(:-Al 12849 ALE} panawire film-based DESC:

conversion efficiency (POE) was alsn found w increase from 0, 13% {For pristing
Zn0 nanowire thin film) to 0.49% for the Zn0:Al thin film-baged DssC,

Key words: Zn0 nanawires, aluminmm, thin fim, DssC

INTRODUCTION

One-dimensional (1D} zine oxide {Zn()) nanos-
tructures have been at the forsfront of research in
the past few docades due to their unique electronie
and vptical properties which make them suitable for
application in optoelectronie, piezoelectric and spng-
ing devices.'™ Racently, there has been much
interest in the application of Zn0 NW arrays as
photoanodes in dye-sensitized solar cells (DEEC),
mainly due to their reproducible, facile and Jow-
temperature deposition method
tozicity, direct wide bang Eap (3.3 eV at room
temipernturg] and high exeitsnis binding ENergy
(60 meV), Moreover, the nancwire  geametry

{ Mg v Octobar 25, 2019; neeepted Mar<h 21, 2020

Publisted naling: 457 April 2070y

provides  direst pathwave for
charge carriers to transpart
injection to the collecting electrody through the
nanowire axie with higher eleciran mobility and less
recambination posaibility, »*

Ciannouli et al.® recently reparted a study on the

reported on the structural improvement of solution.
processed En0 electrodes o incrense the open.
eircuit voltage (V) of the DEEC. By decreasing

£n eencentration in the chemical bath, & thick
qunsi-monolayer structure wask  deposited, which
helped to incresse the open-eireuit voltage of the
coll ta O.B07 V. The power conversion efficiency of
the cell also incrensad significantly with the
increaned thicknees of the monolayer films, Other

Blath
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NESS THEOREMS OF L-FUNCTIONS CONCERNING

ON THE UNIQUE
WEIGHTED SHARING

NIRMAL KUMAR DATTA AND NINTU MANDAL"®

ABSTRACT, We mainly study the properties of L-functions uslng Mevanlinnd
value distribution theory in the sxtended selberg class. In this paper, we in-
ationship berwesn mesomorphic functions and L-functiems oon-
cerning weighted sharing with the help of Mevanlinna value diatrihution theory
We prove & uniqueness theorem af 1 roeromorphic function and an 1-fncson
when they share (0.0} and (1,1} We also get valuahle information abouz the
counting of the zeros of Lfuactions. The results of this paper improve some
uls-of W I Hag and X, F. Chen [1].

vestigate the rel

necent res

1. INTRODUCTION

L-functions play very important role in the modern number theory. Une com-
mon thing is that all the L-functions can be described by an Euler product,
g all the L-functions can be described as a product taken over prime num-
hers. Considering unique prime facrorization of integers we caf represent L-
irichlet series. We may regard the famous Riemann zeta-functon,

-1/pt) " where = = @ +3t, o > 1 and p denotes
duct is taken over all prime numbers, as the proto-
type. We can get valuable information on the algebraic structure from the value

distributions of the L-functions which is not obtainable by the elementary alge-
braie methed, In particular, the distribution of zeros of L-functions is of special

functions as D
I:-{E] o -_---:_-I-:l'-'ll.“‘1 T ].-I;- I:.]
prime number and the pro

1earresponding mithor
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A lanthanide doped metal-organic framework demonstrated as naked eye  [%&s
detector of a trace of water in organic solvents including alcohols by
monitoring the turn-on of luminescence

Prakash Majee ”, Pooja Daga®, Debal Kanti Singha *”, Debabrata Saha ¢, Partha Mahata " *,
Sudip Kumar Mondal **
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ARTICLE INFO ABSTRACT

Keywords: It is very crucial to have a very simple, instant and low-cost detection and estimation of a trace of water in
MOF common organic solvents including alcohols. To obtain the sensor material we have synthesized a metal-organic
Luminescence turn-on framework (MOF) {[Y10Mn; 5(PDA)3(H20)3]-3.5H20}, 1, (PDA = 2,6-pyridinedicarboxylic acid) through hy-
IS\It:Ii(:; Z};left detection drothermal process. A doping of compound 1 by 10 % terbium {[Y( ¢Tbo1Mn; 5(PDA)3(H20)3]-3.5H20}, 1:Tb,
Water content was done through an isomorphous substitution technique. The most advantageous point about 1:Tb was the
Sensitization metal centre luminescence, which was largely stokes shifted from the excitation light making possible the naked
LMCT eye observation. The weak metal centre luminescence intensity of dehydrated 1:Tb (excluding lattice and co-
ordinated water molecules) in organic solvents EtOH, CH3OH, CH3CN, THF and n-heptane showed huge turn-on
in presence of trace amounts of H,0 in the said solvents. The luminescence intensity of Tb®* centre was enhanced
by several folds with a limit of detection 1.12 %(v/v), 0.47 %(v/v), 0.04 %(v/v), 0.13 %(v/v) and 0.53 %(v/v)
respectively. The coordinated water molecules as well as the lattice water molecules in 1:Tb play a vital role
during sensitization of the Tb®" centre by enhancing the rigidity of the structure and facilitating the formation of

LMCT state which ultimately results in a huge turn-on of metal centre luminescence.

1. Introduction

Most of the organic solvents are frequently contaminated by a trace
amount of water. The dry products, moisture sensitive chemicals, oils
and petroleum products often contains water as impurity [1,2]. It is very
important to detect and estimate the amount of water in solvents, fuels
and most importantly alcoholic beverages [3-6]. In the laboratory, the
existence of water decreases the reactivity in organic solvents, increases
the formation of oxidation products, lowers the yield of reactions or
sometimes fires and explosions comes out in some chemical reactions
[7]. So, a good sensor of water in organic solvents is of high significance
in the field of analytical chemistry, chemical industries, pharmaceutical
industries and for scientific applications [8-11].

For the estimation of amount of water in organic solvents a widely
used technique is Karl Fischer titration [12,13]. However, such method
has several disadvantages for practical applications due to the

* Corresponding authors.

requirement of specialized instrument, unpleasant pyridine-based re-
agent, long time consumption, complicated procedure and requirements
of well trained personnel [14]. Colorimetry [15,16], electrochemistry
[17], gas chromatography [18], luminescence [19-21] etc. are the
various detection techniques employed for detection of water till date.
Among them, luminescence sensors have attractive attention because of
several reasons. It requires only a small amount of sensor (chemical) for
detection, the process is extremely easy and can be done instantly, it is
highly sensitive method and can give very accurate results. It can be a
widely applicable method because several aspects of luminescence like
intensity, peak position, lifetime etc. can be monitored for the detection
depending upon the sensor and analyte pair. Most importantly it is cost
effective and reliable method [22,23]. So, luminescence-based sensors
are ideal alternative for Karl-Fischer titration method [3].

In the literature, there have been reports of various materials such as
copper nanoclusters [24-26], conjugated polymer [27,28], fluorescent

E-mail addresses: parthachem@gmail.com (P. Mahata), sudip.mondal@visva-bharati.ac.in (S.K. Mondal).

https://doi.org/10.1016/j.jphotochem.2020.112830

Received 22 May 2020; Received in revised form 11 July 2020; Accepted 3 August 2020

Available online 6 August 2020
1010-6030/© 2020 Elsevier B.V. All rights reserved.

Page 46 of 210


mailto:parthachem@gmail.com
mailto:sudip.mondal@visva-bharati.ac.in
www.sciencedirect.com/science/journal/10106030
https://www.elsevier.com/locate/jphotochem
https://doi.org/10.1016/j.jphotochem.2020.112830
https://doi.org/10.1016/j.jphotochem.2020.112830
https://doi.org/10.1016/j.jphotochem.2020.112830
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jphotochem.2020.112830&domain=pdf

R, Jr. of Agril Sid, 11(5): 10641068, Sept-Uct 202)

155N: D976-1675

i@ Research Journal of Ag'rir:u'ltl'{ral_"_-a'.clgncéi -
M% S © ;.Tdnkré'iur A;:I.iramﬁd Research in FlgriCt;i_‘h.ll'd Seiencas -

WWW.IAS.OIE

Ressarch
Paper

3 DL G15B-2H05-205

Eco-friendly Management of Mealy Bug (Maconellicoccus hirsutus Green) on
Som Plant (Machilus bombycina King) using Bio-pesticides

: Tanmoy Mandal*! and Sunil Kr Ghosh?
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ABSTRACT
# field experimant was conducted under Uttar Banga Krishi Viswavidyalaya at Pundibari, Capchhehar, West
Bengal, India to study weasonal ocourrence of mealy bug iMoconellicacous hirsutus Grean) on som plant
fMachilus bomapeing ¥lng) and its management L$ing bic-pesticides, The mealy bug was active throughaut
the year, The paak population of mealy bug [1K.68/3 lcaves) was rocofded on 10 stapdard meteoroogicsl
weak i.e. on 2 week of March. Correlation co-efficient [r) study helween pest population with envirenmental
parameter showcd that there was significant positive [+ correlation with temperature difference and
significant negatiee [~} corretatian with temparature {minimum and average) and retative hurmidity [ e,

yrinirum and average). On the ather hand, nah-signi

population and maximum lemperatire. Bio-officacy

ficant negative {-) correlatian found betwesn mealy hug
of dilferent trealmonts againsl meaky bug showed that

imidacloprid (CONFIDOR 17.8 5L 1 mlf 5L was found superior for managemant ol mealy bug (J7.39%
reduction of mealy bug papulation) lollowed by Azadirachtln (NIMARIN 1500 ppm) 2.5 ml/L [57.28% reduction
pf mealy bug population]. However holanicz] etract of tohacco 50.00 mifL (5%} {50.45% reduction of mealy
bug populaticnd, Garlle 50,00 ml/L (5%) [48.73% reduction of mealy bug populatian}, Spilanthes 5,00 mlfL
{54%) {45.40% reduction of meaaly bug population}, polygenum 50.00 mlfL [5%)] [40.91% reduction of mealy bug
populalion) and Pongamia 50.00 mlfL (5%) (30.37% reduclion of mealy bug population) were found

sarisfackary bo manage the pest.

Key words: Abictic lactors, Rotanical extracts, Mealy bug, Organic cultivation, Seasenal oCoaTTENCS

Mugu silk  worm  [JAnrkeraes  dssam Westvood)
primarily feeds on Som [Muchilies bambyoing King}
plant (Bhattacharya of af 1993, Tikader amd Rajan 20H2).
The plart is wery prong W altacked by different Type of
insect pests like pall insccl, stem horar, leat” defolialing
beetle, uphid, teaf miner, leaf rolber, red Frec ank gt
{Worpohain 2015]). Fuar of al. {2011) foustd that som planf
s lested by shuot boret, munk borer. leaf minwr, leal gall
and mealy bug. Due to attach of insect-puesls it becmas
Qiiticuh for the famuers 10 conduct silk worm reating (Sinch
e ab. 20009, Application of ngeeticides [ur the incecl-peats
cantral is not advocated as their residual effects i harmtil
for Lhe sitk worm (Subbarani und Favaprakash Z01%)

Bulanical insceticide like oonion, garkic, singer, cusland
apple, turmeric, chrysanlheoun, n2em, pangamiz, Wbacdo
etz. have used for (he maaagement of insecl-pest in
sericulluee {Singh and Sarachandra 2003} Ghush  and
Senupal (2002) reported that Acpditachtin 7 neem found
muderate conirol of tea bectle (43.70%) on cegplant in tond
region of West Bengal, Tndia. Azadirachiin and extracts of
Polyzonwn were found modérare 1o higher floa beetle
conrral, recording more than 30% mortality {Ghush 20140,
Polygorum, locally known as “Biskanthali” {Sarkar and
Mukherjes 2003) and its crde leaf and flower exiracts of
Polvaoruml Fadropiper are responsitle for mortality ul
Heierotermes indicola and Copiotermes feimi (Badshah ed

*  sgomresponding authar: Tanmoy Mandal, Department of Plant Prafection. Suri Vidyasagar Collegs, Suri - 731 101, Birbhum, West
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ABSTRACT

Economic development is a basic need for the growth of the region and it stimulates the rapid transfor-
mation of land use and land cover (LULC) units. Urbanization and industrialization are one of the major
factors to increase temperature. Asansol sub-division is one of the important industrial and urbanized
regions of eastern India. In this study, two different years viz. 1993 and 2018 have taken for the prepa-
ration of LULC and land surface temperature map. The kappa coefficient has been implied in this inves-
tigation to assess the accuracy of LULC maps. Temperature maps show that summer and winter surface
temperature increases at the rate of 0.15 °C and 0.19 °C per year respectively. The result also reveals that
temperature mainly increases due to the presence of urban, industrial and coal mine areas. The changing
land use and land cover patterns show that the coal mine areas have been increased by 15% and urban
areas also increased by 60%. Some correlations have been prepared to show the relationship between
Land Surface Temperature (LST) and other spatial indices like NDBI, NDVI, and NDWI, where negative cor-
relation prevails between LST and NDVI also with NDWI, but positive relation exists between LST and
NDBI. Lastly, simulation of temperature for the year 2041 has been prepared, which shows that in the
upcoming years’ temperature may be increased up to 0.21 °C/year.
© 2020 National Authority for Remote Sensing and Space Sciences. Production and hosting by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).

1. Introduction

Several studies established that there is a strong influence of
LULC on surface temperature and reported that the relative rise

For proper identification of a region, Land use and Land cover
(LULC) is one of the most vital parameters for the proper identifi-
cation of a region (Rousta et al., 2018). Rapid transformation from
pervious surface to impervious surface through LULC changes has a
great impact on local as well as regional environment (Rousta et al.,
2018; Zhou et al., 1998). So, the formation of urban heat islands is
the most important striking feature of rapid urban and industrial
growth in the present era of development (Ranagalage et al,
2018). Buildings, roads, industrial farms, etc. are considered as
the impervious surface, which can absorb shortwave incoming
solar radiation in one hand but on the other hand, it leads to a
reduction in the outgoing longwave terrestrial emission
(Ranagalage et al., 2018).
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in LST depends on LULC change especially in the urban centers
(Pal and Ziaul,2017; Weng et al., 2004). Extension of agricultural
land, the concretization of the open land, squeezing of surface
water area, depletion of groundwater resources (Das and
Mukhopadhyay, 2018), reduction of green vegetation area com-
pletely changes the existing environment (Zhang and Huang,
2015; Mahato and Pal, 2018). The negative effect of these kinds
of change directly related to health risks & environment (Pal and
Ziaul, 2017; Choudhury et al., 2019).

Remote Sensing and geospatial technology are some of the
major modern tools for the identification of LULC and extraction
of land surface temperature (LST) (Choudhury et al., 2019). There-
fore, using both of these technologies, we can properly explain
LULC changes as well as to extract the difference in land surface
temperature (Hathout, 2002).

This paper attempt to identify the research objectives: (1) To
detect the LULC changes over the last 23 years (2) To assess the
Spatial as well as the temporal variation of surface temperature
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Abstract

Groundwater is one of the important necessary renewable resources of the world. Without water, no life can be possible on
this earth. It is not only sustaining all biotic elements of the earth but also it helps to fulfill the requirement of various sectors
like agriculture, industries, and other domestic purposes. Not all types of water but the mineral added purified water is safe
for the human being. Unfortunately, in this age of development, it’s very difficult to get naturally purified water because of the
application of chemical fertilizer to get more production from agriculture, extensive industrialization pollutes groundwater
resources badly. So, it’s high time to think about this most valuable resource. In this context, current research aims to identify
the most polluted or vulnerable zones of groundwater in the Birbhum district. From several studies, it has been found that
Birbhum district is one of the fluoride contaminated districts. Except, fluoride, another chemical component i.e. iron is also
another harmful component in this district. Therefore, to assess the most vulnerable groundwater zones DRASTIC model
has been applied here. DRASTIC is a widely used model for this purpose. This study deals with how the application of the
DRASTIC model can help to extract the vulnerable zones of groundwater. To run the DRASTIC model various parameters
viz. Depth to water level, Net recharge, Aquifer media, Soil media, Topography, Impact of the vadose zone, and Hydraulic
conductivity have been used here. The final vulnerable map shows that the western part is more vulnerable than the eastern
part because the western part consists of the plateau fringe area with basalt and granite and more weathering prone that’s
why contamination of harmful minerals dissolve with groundwater most quickly. Moreover, the groundwater level is near to
surface in the western part due to the presence of hard rocks near the surface than the eastern part. The applied DRASTIC
model has been validated using the receiver operating characteristic curve (ROC) and this curve has been prepared based on
some random points composed of various harmful chemical components. The result of the receiver operating characteristic
curve depicts that this model is 73% valid in this concerned region.

Keywords DRASTIC model - ROC curve - Groundwater vulnerability - Net recharge
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domestic use of water. Apart from this 70% of groundwa-
ter is used for agricultural activities in India (GEC 2015).
But nowadays, high population growth induced massive
groundwater pollution due to different harmful actions like
unscientific agricultural, industrial activities, and urbaniza-
tion (Foster 2002). Different anthropogenic activities like
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ABSTRACT

The present study was undertaken to evaluate the genotoxic potential of acetamiprid on Allium cepa L. root
tip cells. A. cepa L. roots were treated with different concentrations of acetamiprid (0.25, 0.5, 0.75 and 1.0 gL
1) for different time intervals. The results indicate that acetamiprid significantly decrease the mitotic index
when compared with their controls (distilled water) at all concentrations and treatment periods. As well as it
significantly increases chromosomal abnormality frequency and mitotic inhibition. Different types of
physiological and clastogenic kinds of chromosomal aberration were also recorded. This study therefore
confirms that acetamiprid acts as a mitotic depressor and mutagenic agent on plant cells when absorbed in a
high dosage with prolonged time duration. Therefore, for every chemicals ECso dose must be determined

before field application.

Key words: Acetamiprid, Allium cepa L., Clastogenic aberration, Genotoxic, Mitotic depressor

N ow-a-days the use of insecticidesin agricultureisa
common practice, which congtitutes a wide group
of chemicals. Though different kinds of insecticides enhance
the yield of the crop production, but the residues are a
common cause of water and soil pollution (Rasgele 2017).
Despite the beneficia outcome associated with the use of
insecticides, many of those chemicals may cause potential
hazards to humans and the environment (Nag et al. 2013).
Insecticides have a general property, which is lethal to some
groups of targeted insects but not to the rest of other species
including humans. But, due to lack of proper knowledge of
farmers, unnecessary excessive uses of insecticides lead to
harmful toxic effects on crops (Mishra et al. 2015). Though
the phytotoxicity is not always correlated with genotoxicity
(Kovalchuk et al. 1998, Fisun and Rasgele 2009, Paul et al.
2013). India is such a country that has an agriculture-based
economy, so the application of various types of insecticide is
a major concern. Thus, cytotoxic investigations of those
crops are extremely significant (Rodriguez et al. 2015).
Many investigations have been performed to understand
how the genotoxic effect visualized in newly formed cells
through mitotic cycle division following the treatment with
various reagents (Umar 2004, Dinez et al. 2009, Fisun and
Rasgele 2009, Nwangburuka and Oyelana 2011,

*Dr. Anirban Paul, Department of Botany, (anirbanpaulvb@gmail.com),
Suri Vidyasagar College, Suri, Birbhum - 731 101, West Bengal

Panneerselvam et al. 2012, Rasgele 2017).

Acetamiprid is a widely used popular insecticide. This
is an organic compound of neonicotinoid insecticide
products under the trade name “Pride” (Paul et al. 2013).
This chemical has a trandaminar activity and with contact
and stomach action belonging to the group of
neonicotinoids. It is used to protect plants against sucking
insects such as aphids, Hemiptera, Lepidoptera,
Thysanoptera etc. on crops, leafy vegetables, fruit plants,
ornamental plants and flowers (Nag et al. 2013). The present
study was aimed to investigate the cytotoxic potency of the
root tip cells of Allium cepa L. through mitotic cell division
on the effects of acetamiprid — a widely used insecticide. In
this study Allium cepa L. isused as atest plant because of its
relatively large chromosome size and relatively low
chromosome number in their somatic cells; that is suitable
for cytologica manipulation (Mercykutty and Stephen
1980). Farmers of different locality applied this insecticide
as a spray in the field on different crops to control sucking
insects @ 0.2 to 0.6 gL of water usually (Nag et al. 2013,
Nemade et al. 2017). Thus, this study was very much
effective for the agronomical research in respect of
cytological aspects.

MATERIALS AND METHODS
The chemical formula, CAS (Chemical Abstracts
Service) number and molecular mass of the insecticide
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Abstract Total amount of soluble seed protein along
with its protein profile of nine species of Solanum was
investigated through SDS-PAGE. S nigrum and S
macranthum contain maximum and minimum amount of
total soluble seed protein per gm of tissue respectively. A
dendrogram based on Jaccard’s similarity index and also
on the basis of presence and absence of peptide bands
revealed two major clusters- upper cluster (UC) and lower
cluster (LC). Both the clusters are again sub-divided in two
sub-clusterslike UC1, UC2 and LC1, LC2. S nigrumbeing
evolutionary more closely (91%) related to S. villosumthan
S americanum, has been placed in UC1 while S
americanum along with S. sisymbriifolium, S. macranthum
and S. torvum are placed within UC2. S, indicum and S
erianthum showed close resemblance and are placed in
LC1 while LC2 contains only S xanthocarpum, which
shows least similarity with other studied species of
Solanum and thus occupies a distinct place on the
dendrogram. Based on these results, the genus Solanum can
be divided into two sub genera and the distribution pattern
of these speciesin the two sub genera does not corroborate
with the conventional classification. The present study thus
provides useful information for the identification of the
taxa, their relationship and delimitation of their taxonomic
status. So, this omega taxonomical approach may be very
much beneficial for future proteomics study.

Keywords Dendrogram, SDS-PAGE, Seed Protein,

Solanum, Sub Genera

1. Introduction

Solanum is one of the most economically valuable
genera among the 98 genera of ‘nightshade’ family
Solanaceae; which contains approximately 2700 species
[1]. Members of this genus are distributed throughout the
world, especially in tropical and worm temperate regions,
among which largest sub-genus Leptostemonum or
‘spinous Solanum’ are predominant in India wildly [2]. The
genus is not only important for its food value but also
equally valuable for its pharmaceutical demands. Several
major cultivated crops of Solanum such as S. tuberosum L.
(potato), S. melongena L. (eggplant), S. lycopersicum
(tomato), S muricatum Aiton (pepino) etc. are cultivated
throughout the world and they provide lots of food security
in most of the countries of developing world [2].

More than hundreds of pharmaceutically important
akaloids are found in different wild and cultivated species
of Solanum such as solasodine, solasonine, solamargine,
solanidine etc. Beside alkaloids sterols, saponins,
flavonoids, fatty acids, amino acids, glycosides etc. are also
present among the members of Solanum [3]. That is why
most of the species are used as analgesic, antinarcotics,
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ABSTRACT

Plants are healthy and natural resource of life. In particular, medicinal plants are of great importance with endless
therapeutic properties useful for curing various diseases with an advantage of being natural. The present study is to
evaluate the qualitative estimation of phytochemicals and antimicrobial activity of ethyl acetate, hexane,
chloroform, methanol extracts of leaves of Eucalyptus globulus against the following microorganisms: Bacillus
subtilis; Enterococcus faecalis; Staphylococcus aureus; Proteus vulgaris; Escherichia coli and Klebsiella pneumoniae.
The process was carried out by agar well diffusion method. The extracts were poured into the wells at different
concentrations like 25mg/ml, 75mg/ml, 150mg/ml and 300mg/ml. After incubation zones of inhibition were
observed. As the concentrations of extract increased the activity also increased and thus the zone of inhibition too
increased. Among four extracts, zone of inhibition was best in ethyl acetate extract. In case of Staphylococcus
aureus, the ethyl acetate extract (300 mg/ml) showed maximum zone of inhibition 46.0 + 2.0mm, while in case of
Klebsiella pneumoniaethe hexane extract (25 mg/ml) showed minimum zone of inhibition 15.0 + 0.0 mm. Ethyl
acetate extract is more effective than other three extract. Hence Eucalyptus globulus can be used in developing
drugs and medicines against various activities of bacteria. Study has also been shown the presence of various
phytochemical constituents such astannin, saponin, glycosides, alkaloids, phenolic content in the leaf of Eucalyptus
globulus. The Eucalyptus globulus oil has antimicrobial activity against different microorganisms and appears to be
a viable alternative as germicidal agent hence, further investigation is recommended. Its antimicrobial activity was
evaluated against six bacterial species, including food poisoning and spoilage bacteria and human pathogens. The
results of the antibacterial activity tests revealed that the leaf extract of E. globulus has rather a strong antibacterial
activity, especially against Staphylococcus aureus.

Key words: Antibacterial, Eucalyptus globulus, Bacillus subtilis, Enterococcus faecalis, Staphylococcus aureus, Proteus
vulgaris, Escherichia coli, Klebsiella pneumoniae

he spread of drug resistant pathogens is one of the  2012). Their use has taken place since ancient times, and

most serious threats to successful treatment of  despite many of them were substituted by synthetic ones, the
microbial diseases and growing problem of antimicrobia  demand for natural products is increasing (Guillén et al.
resistance has become a important public health concern  1996). They have been shown to possess antibacterial,
worldwide and especially in developing countriesas aresult  antifungal, antiviral, insecticidal and antioxidant properties
of overuse and misuse of antibiotics (Ruifang et al. 2006).  (Burt 2004, Kordali et al. 2005). Aromatic and medicinal
Many plants are used for different industrial purposes such  plants which push in the whole world have therapeutic
as food, drugs, and perfumery manufacturing (Zarai et al.  virtues, because they produce certain bioactive molecules
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1. Introdoction

Intcraction of atom with cobcrent radiation ficlds can
jead 10 many interesting physical phenomena Inke eohenend
population trapping (CPTL!' 1 electromagnetically induced
sransparency (EIT),1" clectromagnetically induced ahsom-
tinm (ELAY,T lasing withous inversion (LW 2 s
il and superluminal propegation of light,!' =" optical de-
lay generation,|'™'") etc. All these phenomena are expected
w0 have useful applications in funsre optical devices. Bince
its thearetical prediction! '™ and experimentn] realization, "]
EIT has become one of the most widely sudied bgepacs - im
guamtum optics, EIT maokes an otherwise ahsorpiive medaem
EranSAFCN 10 3 FESORANG O DCAT Fes0aint poherent prohe fielkd
propagating in the presence of a stmng comtrol field. Due
by stesepy variation in the group mdex arouned EIT windivw
and wuhsequent reduction in the group veloeity of the probe
pulse, ! EIT has found immense application n optical de-
lay generation,!'™ T stopping and siomge af liggha, "™ esc. Al
these are expected to form the backbone of futre optochec-
iromic devices, optical communication, all optical logic gates,
and quantum computation. Often & dark-stase maodel is used
s explain ETT M In hionie systems abso, Righty cfficien en-
ergy munsfers between donors and pocepor can e modelled
by using o dark-state chamneh. 1) This is useful m understand
the plenomenan of photngynthesis. Similar theoretical siudy
an artificial lighi harvesting by using dimerized Mibius nag
hus been reparted by Xu et at. 1 All these paint towards the
diverse febds of appltcatzon of quantum inierierence phisnowl-

'{mem. [F-imad: st o EInsii Loan
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Phillips and his co-workers' ! i demunsiraled slof-
age of lxght in Bb vapor at o TOSS) °C by forming an effec-
tive three-Jevel A type system. The three-lovel A type Sy5-
remn has also heen used o show sub-Doppler rexolistion 0
an inhomogeneously hmadened medium under intenss con-
prool field, Y Using wn indirectly coupled resemator, Wang aad
his co-warkers studied transparency and absorpion, theoret-
ically as well as experimentally. mwdulated by chiral optical
states ur exceplsonal points 17 They also discussed the os-
sihility of asing the hodings of this study in optical gaan-
mm memory devices and opgical pompuEstion, Agareal and
Hurshwardhan'™ demeonstrsied the inhibition wnd enhance-
meat of two=phaton absarption e a four-level Y type sysiem.
They usel (W0 Coumor [ropagating weak fields in the E for-
maiion and then applied a srong coatrol fickl which is co-
wmgwhhmqtdmllwmhkmh ficld. The com-
(ol ekl acts from ihe intermedine bevel, which 15 common
i all three fedds. 1o mother excited staie. They have coe-
sidered both Doppler free mediam a well as Doppler broad-
ened medmm. Later, Gao er al.l*7 showed electromagneti-
cally induced inhibition of two-phaton ghsorphinn in’ sodiam
vapor ai 230 C under two-photon resonance coielition. Mirza
et al 1 demonstrated the effect of the wave vector mismitch
on electromagnetically induced transparency im o - level Y-
tvpe syslem under weak probe propagazion in preseace of two
stromger fickls. They compared the probe absorption and EIT
limnhnp:ﬂs&:whtﬁnzdjﬂmmmdemuul
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Abstract: A three-level cascade type system is subjected to a standing wave (5W) field
acting between the ground energy level and the intermediate energy level of the sysiem
and the probe field scans the uppermost energy level from the intermediate energy level.
Optical Bloch equations {DBE) for this three-level system are derived from the Liouville
aquation (Master equation) where the decay terms are added phenomenologically. These
OBEs are solved analytically under steady state condition by using weak probe
approximation. Under doppler free condition precession of localization was controfled by
tuning the SW rabi frequency and relative oriemtation of the applicd ficlds.

Introdwction:

Atom localizasion [1] is a process in which atoms get confined within a very narrow spatial region,
Precession measurement of o single mtom has potential application in nanolithography [2], Bose
Einstein Condensation [3] and laser cooling [4]. The strong localization of atoms in cold steamic
system also modifies the optical properties of the medium and can be used in fabricating optical logic
gates, storage of light ete. There are several reports on different techniques to lecalize atoms within a
narrow spatial region. Thomas and his co-workers demonstrated that sub optical wavelength
localization could be achieved via a light-shift gradient for atom imaging [5] Later atom localization
wies achieved by atoms interacting with a standing wave snd this was confirmed by using the phase
shiflt measurement of the optical field [6], homodyne detection [ 7] and gquantum trajectories [3]. Later
phase shift of atomic dipole-moment [9] and entanglement between the atomic position and is
inbernal state were wsed to localize the atom without directly affecting the spatial wave finction of the
particle [10]. Detection of spontaneously emitted photon due to its interaction with o clisgical
standing wave field and the reservoir modes [11] has also been suggested by several groups but it is
not easy (o control spontaneous emission experimentally. To overcome this difficulty measurement of
upper level population [12], probe sbsorption [13] and coherent population trapping | 14] were usesd
fur atomn localization study, All these mentioned phenomena [12-14] have experimental realization in
pump-probe experiment. BE. Dusta ot al discussed the electromagnetically induced grating [15]
phenomenon by using a three level = type system interacting with one dimensional (1D) standing
wave field. hvanov and Rozhdestvensky have proposed a two-dimensional (203 atom localization
scheme using a four-level u'ipnﬂi}'mmwinmmﬂmepnpmwminm“mmtEminm}-
ground state [16]. Atom localization via spontanecus emission in a five-level M-type stomic system

Pﬁ-ﬂ‘ﬁm o froa this work MHMMMMHMU'mﬂ:flmmlm Anrdemen 1.4 licenet, Mrl'uﬂﬂlmhhu
3 | o this work sl masiain sErbation in the suihoris) s the rite of the work, jrunml] citation sud D01,
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Abstract. Probe field propagation through & for-level Y-type system is stodied analvtically
under sieady state condition by using density mainx formulation. The probe feld scans the
miermadiale state from the ground state whereas two other coberent rdhation ficlds, namely
the control field and the coupling feld, are et to couple two different excited sinfes from fhe
ntermediate energy level Under Doppler free conditiom, simulated probe sbsorption shows
sngle or twin EIT windows depending on whether the confrol and the coupling field are on-
resanant of detuned. Under Doppler broadened condition, the residual Doppler averaging due
o wavelength mismatch between the probe field and the control Geld as well as that betwesn
the E::hc field and the coupling field plays significant role in the formation of transparency
window,

1. Introduction

Electromagnenically induced transparency (EIT) [1-5] anses due to destructive quantum interference
between two absorption pathways and makes an otherwise absorbing medium transparent to a weak
probe field in presence of a resonant or near resonant coherent control field. The two fields share a
common energy level. Out of the three basic three-level systemsA, V and Z, theA type system is idesl
for observing EIT [5] Study of probe response using multi-level systems like ‘M’ type, ‘N' type, Y-
type, inverted-Y type ete. often shows additional features because in multi-level systems the presence
of additional coberent radiation fields introduces additional coherence effects. The mulii-level svstems
may be considered as a combination of more than one basic three-level; systems. As for example, the
inverted-Y type system is conceived of as a superposition of A andZ type systems [6-9], Similarly the
[our-level Y-type system can be considered as a superposition of two E type systems [10]. Agarwal
and Harshawardhan discussed how transparency can be created in a rwo-photon absorption
background. They also showed the possibility of enhanced two-photon absorplion in presence of
Doppler broadening [10]. Later, using a Y-type scheme Gao and co-workers demonstrated inhibition
of absorption in Na vapor kept at 230°C [11]. B. K. Duttaet af discussed the effect of vacuum induced

mtﬁmﬁmrt-whnmuuﬂum:m.fnﬂ FEilive Crmmtane Avibstnn 20 Bxowe. Ay Turther distrbation
anl fis ek sl misrimdam aftribetiom o thie athens ) nd e e of dee work. poumal citsron aed THII,
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An experimental and theoretical understanding of a UV photodetector based

on Ag nanoparticles decorated Er-doped Ti0; thin film
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Abstract

Clancing angie depo<ilinn {GLAD ) was employed (o synthesise plasmaonie Silver (Ag) panapagticles (NPs)on thE‘
chicmically prepared Erbium-doped Tieanum dioscde (Er:Tidk) than Alms {TFs). The impact of using Ag MNPs on the
morpholegical. opbcal, and electrical aspects of ErTig TFs were sequentially analysed. From the field enission
seanning electron microscopy (FESEM | image. the Ag NPs appeared spherical and uniformly distributed on the
Er-TiO; TFs. The size {diameter) of the maximum number of Ag NPs was -15nm {calculated from FESEM image].
Energy dispersive X-ray (EUX ) spectra assured the presence of Ag NPs on the TFs, X-ray dilfraction (XED) pﬂtfet'n fer
Ag NPs decurated B Tich TFs closely resembled the face centred cubic crystal structure of Ag NPs and body centred
retragonal Ag-0 compound. The opucal spectroscopy (UV-visible diffuse reflectance and photoluminescence)
elucidared that the absorption of light was significantly enhanced in the UV-visible spectral range for the TFs in
wehich Ag NPs were sandwiched between ErTi0s TF layers (EnTiy Ag NPs/ Er:Ti0a ) The Schottky contact-hased
AfECTIOL 51 phetodetector (PO} and Au/ErTios Ag NPs/Er:TiOs Si [ plasmaonic) PD were constructed. The
plasmonic PO offered a better photo-responsivity of -4.5 fald higher as compared to Ex-Ti0; TF-based PD upon
380nm dlumination under ~bV bias, An Increase in detectivity and a decrease in noise equivalent power was
ohserved for the plasmonic device compared to Er-Ti0; device in the UV rezion, A theoretical approach had been
-ﬂﬂﬂﬂlﬂd 1o talculate the wavelength-dependent responsivity for bath devices, Further, the important parameters

like phnmundu:me gam, electon transi time and glectron mobility were calculated by simula rmg the
experimental responsivity curves of the devices. These parameters exhibited improvement in the v regime'ﬂ:r Igg :

: rm& Th' 1 |-
M fast tempaora respanse with short rise and decay time proves the excellent enggg:ég g}ghgf 21 Q"



Detection technique for vitamin D; using Er-doped TiO;
nanowire-based UV photodetector

I
Shyam M. M. Dhar Dwivedi,* Anupam Ghosh," Sagarika Deepthy,
Moumita Maji,” Rini Lahiri, Sanjib Mondal,** Chiranjib Ghosh,
Avijit Dalal,* Aniruddha Mondal** and Monidipa Ghosh
‘Matiunal Institule of Technobogy Durgopur. Department of Physics, Durgapur,
West Benzal, Iniia
bNational Institme of Technology Durgapr, Depanment of Bictechnology, Durgapur,
West Bengal, [nden
“Mational Institute of Technology Nagaland, Department of Electronics and
Communicatlen Engineering, Dimapur, Moguland, lodia
15un ¥idyasagar Colleze, Deparment of Physics, Suri, West Bengal, India

Abstract. Viamin D; acis as & crecial biomarker For various diseases, Curment methods for
wilamen [y delschion ard lame CEHFILTIIA, |::t|1::||.-:i.w:._ anel reguire trianed ]ﬂ“il.‘ll.]l‘rl:i. s repaet
a simiple and cheap photodetectar (PD-based vitomin Ty dereciion rechinique for the first tinse
using Ag n:u1|1|'qr|i;:|r'=--.'\-:n'rn-:d Er-doped Te(h, nanowires. The opemtionml xlqhitit"_-' of s
deviee was tested undee the dark os well as the UV Tight (lumination. Viamin Dy solation pro-
duced absombon tkends at 222 aned 250 nmy, r|.':n:|'|nn::li'.-i:I:,I The PI¥ curment dma.il:u' wirned from
129w 10 Afem® oo 174 % 107* ar —4 W for puse ethanol solution and 20 pg/ml Dy solution,
redpectively (under 220 nm allummateon). The overage sheolote cumrent values wers reduced
from .25 nA QM) nm) ond 29 8A (340 nm) for 5ppfoal to 205 aA (220 amb amd
234 nA (30 nm for 30 pefml Dy soluiion, respectively, The carment gradunlly increased
ep b 38 oA (220 amb ond 2T oA (344 nna) os the concentration was incressed up o
&0 pg/ml. The PL¥ cwment'vitamin Dy concentrabion decreases expomentiolly from .58 oo
ULES nAmal) for 5 amd 50 pgfml. respectively, under 220 nm excitation, from which an
unknown concentration of vinmin [y can be obrained. © 2000 Sociery of Plvan-Opticm
Tmstrumennsiicn Englaesrs (SPOE) (D00 BO.LL LTS L ME ]S DR

Keywarda: Er-doped Tk glancing anghe deposition; nanowires; opioelecironic properties;
pl'm-tl:-dﬂ:-:mr. wilamm [k detection
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1 Intreduction

Lab-or-a-chip devices have been developed for the dewection of hin-species' wia electro-
chemical,” microebectonics-mechanscal system IMEMS)," und photon detection®™ netheds,
The glectmchemicnl and MEMS technology preferred dissct contact of the Blomobkecules. with
the active medium of the sensors,” In case of biosensors. the sensing of bicspecies can be done
by changing the dielectric constant of the material medium under physscul comtact with the hio-
ipecitiien. S0 it con be manifested that the change of dielectnic constont. w2 well as the resistance
of the detection layer | material mesiul on interscizon with the specimen, is the main principle for
the analysis of biomolecules. Extraction of hiospecimen from a human cell for the in vire lesting
15 painfub and the reuse of the sencor are questionable *” The fleld-ettect runsistor-based Bio-
sensars e mostly snidied for hiospecimen sensing due in the changes in the caphcitance,” or
i the pesistance (o coment)" of the devices. In the ubove viewpoint. optical detection and
imaging wechsology would be Far more arroctive e clinical researchers and bintechnology

“ b ¥ poresgrom ko v Anredahi Momdal B-mailt cowaldl etk gl o, Skt Ghovky T-mal precesalipam id S mmai
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UNIQUENESS OF L-FUNCTION AND ITS CERTAIN DIFFERENTIAL
MONOMIAL CONCERNING SMALL FUNCTIONS
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Abstract. Concerning Small functions and weighted sharing we study the uniqueness of L-function and its certain

differential monomial. Our results in this paper improve and extend some earlier results.
Keywords: L-function; uniqueness; small function; weighted sharing; differential monomial.

2010 AMS Subject Classification: 11M36, 30D35.

1. INTRODUCTION

For a long time a lot of attention have been given by many scholars on the Riemann hypoth-
esis. The Riemann zeta function is defined by the following infinite series {(s) =Y,._; 1/m’ =
[,(1-1/ ps)_1 where s = 0 +it, 6 > 1 and p denotes prime number and the product is taken
over all prime numbers. Throughout the paper an L-function L means an L-function L in the
Selberg class. Such an L-function is defined by L(s) = Y~ _, a(m)/m® satisfying the following
hypothesis

(i) Ramanujan hypothesis: For every € > 0, a(m) < m®.

*Corresponding author
E-mail address: nintu311209 @gmail.com
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ON THE UNIQUENESS THEOREMS OF L-FUNCTIONS CONCERNING
WEIGHTED SHARING

NIRMAL KUMAR DATTA AND NINTU MANDAL!

ABSTRACT. We mainly study the properties of L-functions using Nevanlinna
value distribution theory in the extended selberg class. In this paper, we in-
vestigate the relationship between meromorphic functions and L-functions con-
cerning weighted sharing with the help of Nevanlinna value distribution theory.
We prove a uniqueness theorem of a meromorphic function and an L-function
when they share (0,0) and (1,1). We also get valuable information about the
counting of the zeros of L-functions. The results of this paper improve some
recent results of W. J. Hao and J. F. Chen [1].

1. INTRODUCTION

L-functions play very important role in the modern number theory. One com-
mon thing is that all the L-functions can be described by an Euler product.
So all the L-functions can be described as a product taken over prime num-
bers. Considering unique prime factorization of integers we can represent L-
functions as Dirichlet series. We may regard the famous Riemann zeta-function,
C(z) = >0, n =1, (1 - 1/p*)”" where z = ¢ + it, 0 > 1 and p denotes
prime number and the product is taken over all prime numbers, as the proto-
type. We can get valuable information on the algebraic structure from the value
distributions of the L-functions which is not obtainable by the elementary alge-
braic method. In particular, the distribution of zeros of L-functions is of special

Lcorresponding author

2020 Mathematics Subject Classification. 11M36, 30D35.

Key words and phrases. Meromorphic functions, L-functions, Weighted sharing, Uniqueness.
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Small Functions and Uniqueness of Difference
Differential Polynomials of L-functions

Nintu Mandal'; and Nirmal Kumar Datta

Department of Mathematics, Chandernagore College, Chandernagore,
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Abstract

In this paper, we study the value distributions of L-functions in the extended
Selberg class. We prove two theorems which shows how difference
differential polynomials of L-functions and difference differential polynomials of
meromorphic functions uniquely determined concerning weighted sharing of small
or rational functions. Our results improve and generalize some recent results due
to W. J. Hao, J. F. Chen [3], W. Q. Zhu, J. F. Chen [16] and N. Mandal, N. K. Datta
[10].

2010 Mathematics Subject Classification: 11M36, 30D35

Keywords: Meromorphic functions, L-functions, Weighted sharing, Uniqueness.

1. INTRODUCTION

L-functions are the most important objects in the modern number theory. The Riemann
hypothesis and its extension to the general classes of L-functions is the most important
unsolved problem in pure mathematics.

*Corresponding Author
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Abstract

In this paper, we study value distributions and uniqueness problems of
differential-difference polynomials of L-functions. Considering polynomial
sharing of certain differential-difference polynomials of an L-function with that
of a meromorphic function we prove a uniqueness theorem which improve and
generalize some earlier results due to Hao, Chen [4], Zhu, Chen [16], Mandal,
Datta [10] and Datta, Mandal [2].

Keywords and phrases: Meromorphic functions, L-functions, Weighted sharing,

Polynomial sharing, Uniqueness.

2010 Mathematics Subject Classification: 11M36, 30D35

1. INTRODUCTION

For the last 150 years the most important open problem in pure mathematics is
considered to be the Riemann hypothesis and its extension to the general classes of
L-functions. L-functions are most important objects in the modern number theory. Let
a function L be defined by the Dirichlet series L(z) = >, a(n)/n* with a; = 1
satisfying the axioms (i) a(n) < n¢, for every € > 0, (ii) there exists an integer £ > 0

*Corresponding Author: Nintu Mandal
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ABSTRACT

Keywords:

Ag nanoparticles

Biosynthesis at room temperature
Neem leaf extract

Antimicrobial activity

Blue emission

We report an enhancement of antibacterial properties of Ag nanoparticles (NPs) synthesized at
room temperature using leaf extract of Azadirachta indica (Neem) following green synthesis route.
To study such antibacterial properties Ag NPs of sizes within 9 nm to 17 nm were synthesized by
varying the concentration of Neam leaf extract (NLE). The NP size and size distribution were seen
to increase and decrease, respectively, with increase in NLE concentration. Also Ag NPs having a
fixed size (~26 nm) was also synthesized by varying the precursor (AgNO3) concentration. It is
noticed that concentration of NLE has significant effects on the control of NP size as well as size
distribution whereas there is almost no role of precursor concentration of the NP size. All the Ag
NPs are found to have face-centred-cubic crystal structure with preferential growth along (111)
plane which is stable one. The peak of X-ray diffraction at ~32.4° (20 value), which is prominent
for low concentrations of NLE and precursor, is identified as (101) plane of Ag crystal. The
generation and growth of Ag NPs had also been confirmed using electron microscopic studies.
These Ag NPs show prominent surface plasmon resonance (SPR) absorption at ~ 420 nm con-
firming again the genesis of Ag NPs. The SPR peak shifts towards longer wavelength (redshift)
with a corresponding reduction in full width at half maximum with increase in NP size. All of the
samples containing Ag NPs show a broad blue photoluminescence (PL) emission at ~ 471 nm.
Emission peak is seen to redshift with increase in NP size and is consistent with the optical ab-
sorption data. Such PL emission is argued as due to interband transition or plasmon luminescence.
Being biocompatible of the green synthesis process, antibacterial properties of these Ag NPs were
studies in details considering all the samples (with varied NP size for one set and with fixed NP
size for other set of samples). As per our knowledge this is the first report of size related total
study of Ag NPs, showing increased antibacterial effect as size decreased and equal antibacterial
effect as size equals. It is found that smaller Ag NPs has enhanced antibacterial effects due to large
surface area to volume ratio in comparison with bigger sized Ag NPs.
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E-mail addresses: tatanghosh83@gmail.com (T. Ghosh), probodh@skbu.ac.in (P.K. Kuiri).
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PARAMETERSOF CHILD MORTALITY IN FOUR EASTERN
STATESOF INDIA

[ Ramananda Roy*

" ABSTRACT =

Objectives. To focus on the association between the mothers autonomy within the household
and the use of maternal, newborn and child health care, and the impact of mother’s autonomy, the
use of maternal, newborn and child health care on the child mortality across different social settings
of Some Eastern Sates of India.

Methods: The Probit regression analysis and Joint estimation technique are used to carry
out the research work. The joint estimation is done by applying Conditional Mixed Process (Stata-
12) technique (David Roodman 2009, 2013) to estimate the Endogeneous model of estimation
because of binary and categorical characteristics of variable. NFHS-4 dataset of India is hereby
used.

Result: Woman'’s education and autonomy along with the standard of livings, pregnancy
complications and age of mothers are found to be more effective determinants of maternal health
care usage in the eastern part of India. The increase in the usage of maternal health care helped to
curtail the hazard of child mortality.

Conclusions. Women autonomy is influenced greatly by the higher level of women education
and thereby influenced very much the utilization of various maternal healthcares. The better
utilization of maternal and newborn health care helped to improve the child mortality hazards.
Hence proper strategies and interventions are needed to be furnished to curb the ensuing health
challenges of this area as well as the nation.

Keywords: Women Autonomy; child mortality; maternal health care; ingtitutional delivery; prenatal
care.

Introduction mortality is considered hereby the specific
health outcomes. We <can see huge
improvements in the availability and access to
reproductive and materna health care in India
over the years. Child mortality {e.g. infant (0-1)
and young children (0-4)} rates have aso
declined from 58 to 34 over the years 2006-2016
in India (table-1). The child mortality rate per
1000 live bhirths is recorded in the states of
Bihar, Jharkhand, Orissa, and West Bengadl is
38, 29, 44, and 25 respectively in 2016.

Good hedth is now regarded as an
important parameter for human capital
formation and thereby improving the growth of
a country. The hedth of a child plays an
important role in human capital formation. Poor
health of children has long-term influence in the
form of the poor heath of adults and hence
leads to low levels of human capital formation.
It is an important indicator of child health and
overal economic development. The child

*Department of Economics, Suri Vidyasagar College, Suri, Birbhum, West Bengal
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The response of groundwater to multiple concerning drivers and its
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Abstract

Groundwater and its upcoming crisis are the present-day concern of the scientist. This research mainly focuses on responses
of groundwater dynamicity to some important drivers, viz. agricultural yield, groundwater irrigated area, groundwater draft,
landuse/landcover, and stage of development. The result of this study has been done under three sections. In the first section,
the spatiality of groundwater has been discussed where it has been noticed that the western side of the district groundwater
level is near the surface due to low drafting and low agricultural yield. Moreover, hard rock geology in the western part
disappoints the drilling process. On the eastern part, rich alluvial soil influences high agricultural yield hence groundwater
level lowering down rapidly. In the second section, the nature of groundwater levels has been analyzed through the boxplot,
and cluster diagram, where boxplots have been drawn over different geological facies, which depicts groundwater is highly
fluctuating in hard clay geology. For example, high agricultural intensity and high groundwater draft is the characteristic
feature of hard clay geology. The dendrogram in cluster analysis represents a homogeneous groundwater level fluctuating
station in three different time series. Last section deals with the future of groundwater level where an artificial neural network
(ANN) model has been applied to extract the predicted groundwater level for 2030. This type of environmental analysis, such
as groundwater fluctuations in relation to different sensitive parameters and the use of a machine learning model, would aid
potential researchers and communities in making wise groundwater use decisions.

Keywords Multiple drivers - ANN model - Cluster analysis - Sustainability - Multilinear regression model

Introduction is contaminated by climate change and increased human

demand (Wada et al. 2016; Boretti and Rosa 2019; van

Groundwater is one of the earth’s precious natural sub-sur-
face assets, and is used in various economic sectors such as
irrigation, manufacturing and households. Groundwater is
the only source of drinking water and represents 50 per cent
of the population of the planet (Tharme 2003; Klgve et al.
2011; Razandi et al. 2015; Das and Mukhopadhyay 2020).
Several experiments explain that the freshness of soil water
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Rooyen et al. 2020). The overflow of groundwater through
irrigation for cultivation often simulates a daily increase
in its depth (Tizro et al. 2018). However, groundwater is
expected to be refilled by runoff and water supply (Adhikari
et al. 2020). Not only irrigation, but also land use/land cover
(LULC), agricultural yield, and soil drainage for different
uses spatially and temporarily impact the amount of soil
water. Differences in groundwater level impact its consist-
ency directly (Das et al. 2019). LULC variation determines
groundwater fluctuations, e.g. land use as well as urban and
urbanization processes, affects the drafting and consist-
ency of groundwater, on the one side, and, on the other,
forest surface storage and supports groundwater for a long
period of time (Wakode et al. 2018). The massive population
increase, agricultural growth, urban expansion and changes
in the structure of the LULC pattern directly lead to the
use of groundwater resources and the degradation of their
levels ((Lu et al. 2014; Ahirwar et al. 2020; Ansari et al.
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Asymmetric nexus between air quality index and nationwide
lockdown for COVID-19 pandemic in a part of Kolkata
metropolitan, India
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ARTICLE INFO ABSTRACT

Keywords: The diffusion of COVID-19 or Coronavirus since last few months is the prime matter of concern for
COVID-19 pandemic the entire world. The government of India had declared the complete lockdown from 24th March.
Lockdown

After the second step lockdown, now third step lockdown was declared. So, India in Lockdown 3.0
situation. Although the economy of our country has severely been affected by the impact of
lockdown, this situation is good for natural healing. Major metropolitan cities of India are trying
to recover from various pollution. This study, therefore, attempts to analyze the trend of air
pollution before and during a lockdown situation in Kolkata metropolitan and surrounding areas.
To identify air pollution trends before and during the lockdown, the non-parametric Maan-
Kendall test and Sen’s slope estimator have been applied in this study. This research has been
done based on air quality index data of the Kolkata metropolitan region’s observatory stations.
The time range of the data set is from mid of February to 2nd May. The study results show that air
pollution has been reduced up to 80% in almost all the stations due to strict lockdown.

Air quality index
Maan-Kendall test
Sen’s slope

1. Introduction

Air is an utmost important element for the survival of all animals. So, there is a profound influence of air quality deterioration on all
biotic elements. With rapid urbanization and industrialization level of pollution is increasing at a high rate. To meet the basic needs of
the second-largest populous country of the world, the emission of harmful gases is contaminating the quality of the air drastically.
Urban centres occupy nearly 5% of the earth’s land surface. The air quality of these urban centres is very vulnerable due to excessive
traffic contamination and industrial smog (Haque and Singh, 2017). About 1.1 billion people in the world are breathing unhealthy air
(UNEP et al., 2003). The World Health Organization (WHO) estimated that urban air pollution is liable for 5% of the trachea, lung
cancer, bronchus and, 1% of respiratory infections mortality and about 2% of cardiorespiratory mortality globally (WHO, 2002).
Significant contributors to urban air pollution in India are vehicular emission and emission from red and orange industries (CPCB,
1998; Mukherjee et al., 2012). West Bengal Department of Environment, Chittaranjan National Cancer Institute, and the Central
Pollution Control Board observed in a study that approximately 70% of the patients of the Kolkata who experience respiratory in-
fections are caused by air pollution (Haque and Singh, 2017). Chicago University made an observation that air pollution in Kolkata is
reducing the life expectancy of its residents by 3.5 years on average (Bandyopadhyay, 2020). Particulate Matters like PM 7 5 and PM;,
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Analysis of unsteady magnetohydrodynamic radiative thin liquid film flow,
heat and mass transfer over a stretching sheet with variable viscosity and

thermal conductivity

Duilkal Pal’ and Fraseniit Saha”
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ABSTRACT

The present asticla is relared b the study of magnetchydrodynanic (WMHDY Feal and mass
transfar in o thin liguid lm over a permeable unsteady stretching swrface i the presence
ol churnital reaction, applied magnetic tield, viscous dissipation, and thermnal radialion witk
variable wviscosity and thermal conductivity. Computed resudts for unsteadiness parameler,
temperdture el parameter, adiation parameter In the presence/shsence of the viscow

REYWONOE
Magnetohycradyrmics;
strarching sheet, thin foundt
filrm; Yhawrmal s mbalor;
wisloats ofg Ohmic
ciidnarions: thenial
corciCt ivity

dissipalion and Ohmic heating are anafvzed and dbsoussed. The computed results reveal
that the visuus and Chmit dissipations reducs the temperature gradient profiles in the
thin Fguad fikn, Furthes, the thermal mdiation decreates the conling e of the thin liguid
frm but the reverse efiect is seen by increasing the Prarc] number

1. introduction

The smdies on thin film flows ol Mewlonian Nuids
over 4 permesbic  unshesdy  siretching  sheet  are
imporlant from engineering point of view such os in
extrusion process of metal and polymer, plass liber
and paper production, wire drawing, hnl rulling and
in applcatiom of paints, Wang |1] first investigated on
the motien of an unsteady thin finite Newtonize
Hquid film over an stretching sheel. Panlokraloras 2]
investigated theoretically the cficct of variahle viecosity
o0 heal transfer over a moving plate. Liv and
Andersson [3] examined heat tramsfer in thin Hquid
fiint over an unsteady stretching surlace by wsing snul-
tiple shooling melthod. Dandapat et al [4] analyaed
variable thermal properties on flow and heat ransfer
on 3 thin ligud film over an oasteady steciching
sheet. Rashad [5] amalyzed the oficet of thermal radi-
ation and wvariable viscosily en an imsteady rotating
fluid over a stretching surface embedded in a porous
mediom with magnetic deld. Liv and Mepahed (4]
observed efttcr of thermal radiation with variable heat
flux on heat transfer aspect of a thin liquid film, Pal
and Mondal [7] investigated thermal radiation eflect
of on ML non Dascy How and heat ransfer over a
stretching sheet in prosence of Qhmic dissipation,

fleva-E-Mabbi et al. 4] developed & nomerical model
Iu examine a multiphase radiative Casson  and
Maxwell fluids flow hehavior over 4 stretching shert
in the presence of nano sxed particles. They also pro-
vided an impression of the activity of a nonlincar
chemical reaction and the convergence and stabiliza-
tion criterion of the numsrical method. Hsiao }9-iu]
discussed about comaposed of aciivation cnergy taking
electrical MHLD Ohmic dissipation and mixed comver-
tion and also studied in beat and mass analfer enerpy
costversion using Maxwell flukl Manivanman et al
{117 studied the effeci of thermal radiation andd chem-
ical reaction it an isothermal vertival asciflating plate
with variable mass diffusion. Paf |12] analvzed the
cowmhined elfecls of thermal radiation and non-uni
form heal sourcefsink an heat ransfer over a perme-
able wnslesaly streiching surface.

Mahapatra et al. [#3] sudied effect of chemical
reaction om Iree convection flow through a porous
medium, Sharma ef al. {.1] examined the influence of
vhemical reaction on unsteady free convecdtion flow
and mass transfer. The effect of viscous dissipation on
heat transfer in 2 non Mewtonian liquid film over an
unsteady stretching sheet was considered by Chen
(i3] llsian |15} investigale visoous dissipation cffecis
with Miil} toward stretching sheet. Soundalgekar §17]
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Microwave assisted gain in inverted-Y type atomic system —
Suman Mondal *, Kalan Mal ", Dipankar Bhattacharyya ', Nikhil Pal",

Amitava Bandyopadhyay
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ARTICLE INFD ABSTRACLCT

Kok ) The juche response in four-devd inverted-¥ confipuration showsgaiswitleul populatkon inver-
Cpdeal binch puatio sirmin presenee of microwave feld. A1 on-rescnant probe feld, switching betworn sgperiuminal
Mliermwrrve field and subluminal probe propagadon under the influence of mierwnve Geld is dinssed im ihetsile
et gnetionlly £ : : e

—— i crmpwreecy Both the bandwidth and sharpness of optical switching can casifybe controlled by varying the
itk F"ﬂl J mderenvave power, The switching action improves mmensey if the conirol (sasitos s chasen 1o

b Rylbacry, Ermnsinican. The irnsent hobavior of the stomsic systew ultinabely seities inde probe
gain under e influesce of the microwave Beld A woy of tusderring population 15 de highest
exited phage thaomigh 1he application of microwees Gold i also disoassed.

1. lovtrosduetion

Interaction between coherent electromagoetle fields and molt-level siombc systems beads to modification in the absorplive and
dispersive properties of multi-level systems. Propagation of resonant or near resonanii probe Asld through an atombc sysiem is largely
affected by the presence of o coherent rontrol Reldwhich shares o common energy level with the probe field but excites & different
tramsition path. Electramagnetically induced transparency (EIT) [1] is the result of distrective quaniam interference between wo
transiticn pathways sharing a common energy level and is eagest 10 demonstrate in a three-level A oype system [2] although one can
faisd many reportson BIT in V" [2-4] and E type systems [ 2,5,0] w0, In makti-level atomic systems like ¥ oype 17,0 1. imveried-¥ fvps:
L1600, Nerype T1 1,171, M-type [1,14] wte. EIT has been achieved, Storags of light in Rb vapour under A type configuration was
demonstrared experimentally by Phillips er al. [ ] Agarwal and co-workersdiscussed how lasing without population mversion
peeirsin a basic three-level S type systen in preseneeof a phase diffusing fiebd as well as a chaotic field as the coupling Fiedd instead of o
coherent control field [1 6], They used this coupling Geld between the ground energy level and the intermediale energy lowvel wisile the
probe field is applied botwesn the mtermediate energy bevel and the uppermost energy level. In o loter work Agarwal ef &l demon-
gtrared o way of controlling the light propagation from subluminal toe superlnminal through & threelevel A type svstemn by usang o
imlerownve Feld betwaen the two clossly spaced ground lewels [17]. They alss compared the group index varation ina Doppler free
fisedliimm 88 & funetion of the Rabi Fregseney of the microwave field with that in a Doppler broadenod modiom, L et al dempneirared the
dependence of probe ransmission through B vapor oo relative phases of optical and microwave felds [14], The vapor cell contained
We as buffer gas ot 5 Torr pressure and the cell was kept within microwave cavity for efficient coupling of microweve feld with Bb
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Detailed experimental and theoretical analysis of the high-temperature current
conduction properties of Er-daped TiO; thin film based diodes
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Highlights
+ High temperature current conduction mechanism of the diodes is theoretically
analyzed.

e AufTilg/p-5i and A fErTi0 p-5i Schottky diodes are synthesized by spinn-on
imathod.

ldeality factor, seres Tesistance, eic, Are calculated using diffevent approaches.

« Richardson plots are modified considering Gausslan distribution of barrier
height.

- Proposed theoretical studies are usedul for detailed analysis of these diodes.

Abstract

The high-temperature (303K 1o 313K;] current conduction properties of AuTiCyp-5104 ndoped) and AufErTi0y/p-5 (doped)
schattiy barvber diedes (SEDs] were analyzed. The barrier height {dny) increased, whereas the ideality factor (n} and series
resistance [ Rg) decreased for these devices w th increasing temperature. The activarion energy 45 well as Richardson conslant

¢A*) were determined from the temperature-dependent Richardson plot {R-plot ). The calculated vmueﬂageﬂ@udf 240
. o LT L e e it b i T e e el considering 4 Gaussian
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Uniqueness Theorems Concerning Homogeneous
Differential Polynomials of L-functions and Weakly
Weighted Sharing
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Abstract

In this paper, we prove some uniqueness results when a polynomial and a
homogeneous differential polynomial of an L-function weakly share a rational
function. Our results improve and generalize some earlier results due to Mandal,
Datta [10].

Key words and phrases: L-function, meromorphic function, uniqueness, weakly

weighted sharing, homogeneous differential polynomial.

2010 Mathematics Subject Classification: 11M36, 30D35

1. INTRODUCTION

In 1992 a model for L-functions is introduced by Selberg. The study of value
distributions of L-functions is mainly concerned with the set {z € C : L(z) = a}
where a € C.

A meromorphic function L is said to be an L-function in the Selberg class if it satisfy

the following properties.

o0
m=

z

(i) L(z) can be expressed as a Dirchlet series L(z) = >~ _, a(m)/m”.

(i) | a(m) |= O(m*), for any € > 0.

*Corresponding Author (Nintu Mandal): nintu311209 @ gmail.com
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WEIGHTED SHARING

NIRMAL KUMAR DATTA'!, NINTU MANDAL?>*

'Department of Physics, Suri Vidyasagar College, Suri, Birbhum-731101, West Bengal, India

?Department of Mathematics, Chandernagore College, Chandernagore, Hooghly-712136, West Bengal, India

Copyright © 2021 the author(s). This is an open access article distributed under the Creative Commons Attribution License, which permits

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract. In this paper, we establish some uniqueness theorems when p(L) and P(L) share “(R(z),/)” where p,
P and R denote polynomial function, homogeneous differential polynomial function and rational function respec-
tively and L denotes an L-function in the extended Selberg class. Our results improve and generalize some recent
results due to Mandal, Datta [11].

Keywords: L-function; meromorphic function; uniqueness; weakly weighted sharing; homogeneous differential
polynomial.

2010 AMS Subject Classification: 11M36, 30D35.

1. INTRODUCTION

A model for L-functions is formulated by Selberg in 1992. The study of value distributions
of L-functions is mainly concerned with the set {z € C: L(z) = a} where a € C.
An L-function L in the Selberg class is a meromorphic function satisfying the following
properties.
(i) L(z) can be expressed as a Dirchlet series L(z) =Y., a(n)/n®.
(i) | a(n) |= O(n®), for any € > 0.
~ *Corresponding author
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MOTHER'S AUTONOMY AND MATERNAL, NEWBORN AND CHILD CARE
IN SOME EASTERN STATES OF INDIA

January-March, 2021
Vol. 8, Issue 29

[ Ramananda Roy*

] ABSTRACT ]

The role of different dimensions of mother's autonomy is considered to be very significant covariates in India's

use of maternal, newborn and child health care services. In order to obtain data from the sample of 54075 women aged
15-49, the National Family Health Survey-4 (NFHS-4) is being used to conduct our research work for India during
2015-16. The research included all women who at the time of the survey had at least one child less than five years of age.
For joint estimation of estimation for the corresponding demand functions for prenatal care and the demand function for
institutional delivery, we used the conditional Mixed Method along with probit regression to combat selection bias.
Two maternal health care parameters are best suited for the Conditional Mixed Phase (CMP): PNC demand and
institutional delivery demand. It is widely recognized that women's control over all household resources, exposure to
social media and financial issues increase the demand of professional healthcare workers for institutional delivery. The
likelihood of taking health care facilities during pregnancy is approximately 17 percent higher than the comparison

group of poor women.

Keywords : Autonomy of women; maternal health care; institutional delivery; prenatal care.

Introduction:

The relationship between various attributes of
women's autonomy and reproductive activity has not
always been compatible across or within cultures; it is
clear from the literature. Contradictory associations
between women's autonomy and health or fertility
outcomes can be responsible for many factors. How to
properly conceptualize women's autonomy is the big
issue underlying the study of women's reproductive
behaviour. Makinwa and Jensen, 1995, and Woldemicael,
2007, stated that the autonomy of women depends on the
personal and cultural norms of both women. Concerning
the concept and evaluation of women's autonomy, several
issues exist. And so many researchers have used indirect
measures of the status of women to solve the problem of
identifying women's autonomy, such as the level of
education, employment status, religion, quality of life,
spousal age-difference, family type, etc., in the study of

women's autonomy for decision-making autonomy
(Jejeebhoy, 1991).

Objectives : To analyze the relationship between the
autonomy of the mother and the use of health care
facilities for mothers, newborns and children in some
eastern states of India.

Hypothesis : The main hypothesis behind the chapter is
that women with low autonomy would be less willing to
use more health care for mothers, newborns, and
children.

Data and Methodology : The secondary data was used
for the execution of our research. The primary data source
for this research was the National Family Health Survey-
4th round of 2015-16 (NFHS-4). Information from a
nationally representative sample of 54075 women aged
15-49 years has been obtained by NFHS-4. This research
is based on a sample of 54075 currently married women
who had at least one birth during the previous four years

*Assistant Professor of Economics, Suri Vidyasagar College, West Bengal, India
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NONLINEAR THERMAL RADIATION AND TEMPERATURE DEPENDENT
VISCOSITY EFFECTS ON MHD HEAT AND MASS TRANSFER IN A THIN
LIQUID FILM OVER A STRETCHING SURFACE
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Abstract. This paper describes nonlinear thermal radiation effects on MHD heat and mass transfer in a thin liquid
film over a permeable unsteady stretching surface taking temperature-dependent fluid viscosity with convective
boundary condition. For the non-linearity of the momentum, energy and mass diffusion equations, the problem is
solved numerically. At first, Similarity transformations is used to the governing equations to reduce the equations
into a set of ordinary differential equations. Then the resulting nonlinear ordinary differential equations are solved
using Runge-Kutta-Felberg method with shooting technique. Different physical parameters effects on heat and
mass transfer in a thin liquid film are presented graphically. It is found that increase in the unsteadiness parameter
leads to increase in the velocity distribution, temperature and concentration gradient. Further, increase in the value
of magnetic parameter results in a decrease in the velocity profile and increase in the temperature and concentration
gradient. For enhancement of thermal radiation decreases the temperature gradient of the thin film flow. Also, for
increase in viscosity variation parameter is to decrease velocity distribution but reverse effects shown in case of
temperature and concentration gradient.

Keywords: thermal radiation; thin liquid film; variable viscosity; magnetohydrodynamic; similarity transforma-
tion.
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Abstract

In the present paper notions of multi real point and multi metric space are presented

and some basic properties of multi metric space are investigated.
Keywords: Multi set, multi point, non-negative multi real point, multi metric.
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1. INTRODUCTION

Multiset (bag) is a well established notion both in mathematics and computer science
([9]1, [10], [19]). In mathematics, a multiset is considered to be the generalization of
a set. In classical set theory, a set is a well-defined collection of distinct objects. If
repeated occurrences of any object is allowed in a set, then a mathematical structure,
that is known as multiset (mset, for short), is obtained ([18], [20], [21]). In various
counting arguments it is convenient to distinguish between a set like {a,b,c} and
a collection like {a, a,a,b,c,c}. The latter, if viewed as a set, will be identical to
the former. However, it has some of its elements purposely listed several times.
We formalize it by defining a multiset as a collection of elements, each considered
with certain multiplicity. For the sake of convenience a multiset is written as
{k1/x1, ko), ...,k /x,} in which the element xz; occurs k; times. We observe that
each multiplicity k; is a positive integer. A selective list of references can be given as

([11, [21,031,[4], [51, (61, [7], [8L.[11], [12],[13],[14],[15], [16], [17], [22]).

Classical set theory states that a given element can appear only once in a set, it
assumes that all mathematical objects occur without repetition. Thus there is only
one number four, one field of complex numbers, etc. So, the only possible relation
between two mathematical objects is either they are equal or they are different.
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Abstract. In the present paper some topological properties of multi metric space are studied. In multi metric space,
notions of multi open ball, multi open set, multi limit point and multi derived set are presented for the first time.
Keywords: multi metric; multi open set; multi closed set; multi limit point; multi closure; multi derived set.
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1. INTRODUCTION

Multiset (bag) is a well established notion both in mathematics and in computer science ([10],
[11], [22]). In mathematics, a multiset is considered to be the generalization of a set. In classical
set theory, a set is a well-defined collection of distinct objects. If repeated occurrences of any
object is allowed in a set, then a mathematical structure, that is known as multiset (mset, for
short), is obtained ([21], [23], [24]). In various counting arguments it is convenient to distin-
guish between a set like {a,b,c} and a collection like {a,a,a,b,c,c}. The latter, if viewed as a
set, will be identical to the former. However, it has some of its elements purposely listed several
times. We formalize it by defining a multiset as a collection of elements, each considered with
certain multiplicity. For the sake of convenience a multiset is written as {k| /x1,ka /X2, ..., kn /X }
in which the element x; occurs k; times. We observe that each multiplicity &; is a positive integer.
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Abstract. In this paper, for the first time, notion of linear operator is introduced on multi normed linear space.
Boundedness and continuity of multi linear operators are studied along with their various properties. Norm of a
multi linear operator is defined and some of its basic properties are investigated.

Keywords: multi linear operator; continuous multi linear operator; bounded multi linear operator; norm of a multi
linear operator.
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1. INTRODUCTION

Multiset, which is considered to be the generalization of a set, is an important concept both
in mathematics and in computer science ([11], [12], [21]). If repeated occurrences of any object
is allowed in a classical set then the mathematical structure is called a multiset (mset, for short),
([20], [22]). We formalize multiset as a collection of elements, each considered with certain
multiplicity. It is written as {k;/x;,k»/x2,...,kn/x,} in which the element x; occurs k; times.
We note that each multiplicity k; is a positive integer.

In classical set theory, an element can appear only once in a set; it assumes that all math-

ematical objects occur without repetition. Thus, there is only one number zero, one field of
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Abstract—Spectroscopic, micrascapic 2nd size dependent antitacterial efficiency of Ag nanopartides (NPs) synthe-
sired by green approach were studied. Five different samples of Ag NPs having average sizes in mHngenqu o
~31 nm were synthesived using Prdiem gugjova (Guava) leaf extract (025 ml, 0.5ml, 1 ml, Z2ml, 4 ml, respectively] in
50 mil aquecas ApNO, solution of molar concentration of 1 mM. The sizes of the NFs were found to increase with
increase in consenteation of keaf extract. Such increase in NP size is mainly doe t the increase in biomolecales, in the
selitican, that transforms the A jons to Ag NPe Spectroscopic and microscopic properties of as-symthesized Ag NPs
were obtained by characterizring the prepared sampies using suitsble and affordable methodologics. These Ag NPs
shenved significant size dependent antibacterial effect. The minimum nhibitory concentration and minimum lethal
concentration af the sample showing highest zome of inhibition against Eicherichia coli (E. coll) was determined as
40 ugimi ard 50 ug/ml, respectively. Percentage of survivability was also measured through viable plate count. The
smuallest Ag NPs (avemage size ~14 nm) considered here produced the best antibacterial activity against the lested E. col
compared to Ag NPs having larger sizes at identical bacterial concentration. The enhanced antibacierial efficiency for
srdler Ag NP5 is mainly due 1o bner surdface area-to-volume ratio of smaller NPs. The probable mechardsm of bio-reduc-
tiom of sitver ioms and formation of Ag NFs has also ben well explained, which justifies the result obtained in this wark.

Keywords: Ag Manoparticles, Peidiure guerjons: (Guava) Leaf Extract, Green Synthesiz. Chasaclerizations of Nanomate-

rial, Artibacterial Activity
INTRODUCTION

Metal nancparticles (NPs) such as P, P, Ag, and Ag heve recently
mined much attention because of their potential applications in
physics, chemistry, and biology [1.2]. Among these metal NPs, Ag
NPs or Ag coating systern has been considered asa promising ke
rial for bicrmedical spplications due to its cost effectiveness and
high efficiency in comparison to other noble metal NPs [34]. Al-
thegh from ancient tines bulle A hat been consldered 1o be dis-
infectant apent [5], bt Ay NP have been broadly used as anti-
microbizl ageni singe 2004 [8). It offrs very high antimicrobial effects
orver 2 large range of bacteria and parasites [7]. There are mimer-
ous examples where Ag NFs were repeatedly used in dillerent medi-
cal applications, such as imaging, hyperthermia of tumars and drug
delivery [8.9]. Some recent studies also used Ag NPs as anti-can-
cor apent and the entire observied nesults show positive dlfects [ 10,
11]. 'The cell killing efTect of Ag NPs is siee and dose-cependent,
85 determined by the minimum inhibitory soneentration (MIC)
and minimum lethal concentrition (MLC) agninst Prctrericifer colf,
Buctillus melxilis and Staphylococcus surens [12]. The antimicrobial

"To whom correspondence shauld be adiresed,
E-mail: tatanghoshB3@gmall.com, probedh@siluse in
Copyright by The Korean Instilule of Chemical Englneers.

254y

properties of Ag NPs were found to be enhanced for smaler NPs
due to large surface area to voharme ratine This is very excting due
o the ugrward microbial resistance 1o antibiotics and the develop-
ment of resistant strain [13], The fact is that smaller particdes with
larger surface area can actively release more Ag ions to act. Also,
smaller particles have an easier route of endocytosis into celludar
memnbranes [14]. A limited mumber of shadies are available on NP
size dependent antimicrobial efficiency of Ag NPs prepared using
antibacterial effidency opens a new ovenue in biomedical applica-
tioms of Ag NPs salely, as NPs are prepsed theinsgh green synthesis
approach. Ap is capable of kKiling both Gram positive and Gram-
negative pathogens. To neutralize bacterial pathogens, coated mate-
rials that release Ag NPs were developed. Materials incorporated
with Ay are catepariverd os rdeasing because of their nature of work
pathogen by a versatile mode of action, such as inhibiting DNA
nephcation, dierupling metabalic pathwers, Iysis of cell membrne,
anel inhibiting the empyme sysem [15], Ag NP5 are ooalti-faccted
in different technologies and can be incorporated into many mate-
ials becuse of thelr finctionality induding artibacterizl. In the
field of controlled drug delivery, ydrogeds can be wsed as 2 matrix
lor incorporating Ap MPs with useful biomedical devices for the
continuons and slow release of Ag” [16]. Ag NPs ncorporated with
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Uncersianding the effecl af doplg eemeentrmtion on e darioue properiics af metil-deped 20 nanopanies
[HFs] pedd Eho sl pe crarsito gt {aphom bt the ] B cocinly roguived o bclr possibis ipp"ﬂhﬂ-m.
Giwen eheme, we hawe paceeschly symbacized sphurical e redahaped 2ny A0 employiog a simple rhemical
el cangidering Ag doping with cencenrracicas of 1, 2, and 3 mol pencentage (36 Although, the shape tran-
shtbon fenm spherical 1o mal ks beea crigpered ot doping contenfradicn af 2 salis, the shapes rrassifion his hesp
fouad o ke eampleted for 3 molt gemeraling aanoiods with as eipeer mito of ~1-23. Smuctaral, optica, and

anfimiciobial properties of £3; AR0 HPs shw sigrdficam chamges at the imansidon concentragdon of Ag. The
shage wansidon peeums mainly dus e tee provess of synibess and change in the sirfee states of the WP in
presspee of swcese Ag' done in tbe bocal envirooment of the nuclenfion sies of Endl,

1. Tnrroducrion

Manostructared materials with different shees, shepes, surfaces
jnterface properties, dimendanality, eic, show many exsic elecironic
and optical progercies | 11, As an eptical material, 00, especially 200
manostructures, has goined much stestion recently becaues of i
uniig e property of a direct wide bufk band gap of 237 &V with large (52
meV] exeitonic binding ehergy ol room emperatmre | 2], Ind nano-
strmctinies fove been identified A% 0 proneisng candidale for wids rangs
of applieations like in gas gensing [31, short-wivelmgih optoelectronics
[4f, UV detection |, photocotabysis (1], eotimicrobial activities [7],
and light-harvesting swch a8 solar cefls, bue lightemitting diodes
(LEDS), and UN-lasers (7] (o name a few. The main sdvanéages of n0
renssteeures nre their semdeendocting and piesoelactie properties,
hiscampatibility, and the posibiliy fe grow in a vast range of

. Cryreapeading ol har.
] osdfrasc perebarad gl o i du [P.B Hulrk

Mg Al ey A1) T B gt 1| | o R T |

morphodegies § 4], In different poise and vibrtion miningging e
menis, especially in alrcraft, aircralt design (o naise sipularion i -
lizesd |41}, wheene acoustic sensors also play an cssmtial eole, Asacouste
sensoes, Fno can be used in acroacoustic applications diss be lia axeellan
diglectrie nnd piezcelecirie propertiees [10], Tl lae the potantkal in
antimicrobial applicstions. However, pure En0 lacks selectivity b
ontimicrohial activities and otherg (11} Des-dimension]  nainoe
structures like nanorods of 2o0 are peelerred as they contain diferent
defect states on ihe sieface [ 12-14). By carefully talloring the surface
def=cts, e cin opfimite the deviee performanes in the desired appli-
cations. In this context, deping of In0 by different noble ovetals was
faund 1o ephande many of the properties ke oatieal, nuagrene; ami-
micrahial, efr. [15,16] that can enhance the pazsbikly of practical ape
plications of Zn0  nanosimetwres o varpus fields sach as
optoclectranizs [17,18], eatalytie | (9] antimicrobial [7], efe. 0 was

Retrivod ¥ feptember 006 ; Reeeived |n sevised form 27 November 2031} Accepled | December 2031

Page 84 of 210




MATERIALS TECHMOLOGY
riprs ol o 0. B0 GEATRS T 030 19 TRT5

Taylor & Francis
aglor b Faan i Srcain

L mn...,-..q...|

Bio-synthesis of ZnO nanoparticles and their in-situ coating on cotton fabric
using Azadirachta Indica leaf extract for enhanced antibacterial activity

Tatan Ghosh(®?, Amarnath Chattopadhyay®, Subhamay Pramaniks, Sumit Mukherjee®, Sandip Das,

Atis C. Mandal® and Probodh K. Kuiri=*
*Oepartmant aof Phishes, Balarampur College, West Beng

al, India; "Depart

ment of Micrablology, Sur Vidyasagar College, West Bengal,

India; “Department of Physics, Sidha-Kanhe-Birsha University, West Bangal, Indla: ‘Department of Physics, The Uniiversity of Burdwan,

West Bangal, India

ARETRALCT

ZnD nanaparticles (NP3} of average size of =36 nm have been succesfully synthesized using
3 low-temperature bo-synthests method employing Azadirachta Indica leaf extract. Alse cottan
Tabricd have baan coated =ity |:|ur|ng mymthesis of Ind WPs fortime durations of 30, 45, and
&l min., Amount of 2ndd NPz on the coman fabirlcs has been faund to Increase with ncrease in
time, The bio-synthesized ZnD NPs have been found to be crystalline in structure without
farmatian of any smpurity phases. The agar diffusion methad of amibactenial assay shows that
Zn MNP modified carten Tabrics is mone efficient to pedform antibactesial effec againsg Gram-
negative bacterla (Cscherichia enll) than Gram-posithe bactaria (Boolfus swkis) It has also
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been observed that better antibacterial effects are obtained for the fabric samples coated with  fabris
Zn0 Mits with more ageing time, That means, the modified fabrics with more NPs coated in

l-unger deposilion tlime shaowe beller antibacterial properiies

Intraduction

Microbial activity on [abric leads (o unpleasant
effects, not only to the fabric itself, but also to the
users. Microbial growth on these materials could
lead to the discolouration, spot formation, develop-
ment of unpleasant odours, and promote skin
infections. Growth of micreorganisms could also
damage the fobric strength, develop siaining and
discoloration leading 1o decrease in fabric durabil-
ity [1,2]. Thus, modified fabrics with antimicrobial
properties are interesting raw materials for produc-
tion of different apparels mainly those that are
directly touched with skin, as well as other type
of products like curtains, sofa cover, and chairs or
bedding linen. In public places including medical
related areas smiccobial contamination is a great
concern for public health, Because fabrics could
be frequently exposed to pathogenic bacleria, if
can lead 10 nosocomial infections [3.4].

Keeping in mind these issues lots of eflorts have
been made towards the development of new
mechanism for incorporating antimicrobial agents
in fabrics that could efficiently prevent bacterial
infections [5]. Recently, nanomaterials received con-
siderable attention to the rescarchers due lo their
unique as well as new physical and chemical proper-
ties, These properiies enable to incorporate them in

different seciors incleding medicine, cosmetics, fab-
nics, and lots of others [6-8]. The intrinsic proper-
ties such as large surfuce area to volume ratio and
high surface energy of nanopartices (NPs) develop
the affinity of NPs towards fabric and as a result the
lastingness of fabric is increased [9]. So far as the
growth and proliferation of microbes on fabric are
concerned, nanamaterals are the best choice among
all other conventional altcrmatives novadays because
nanomaterials are cconomically viable and mulii-
tasking, highly stable over a long duration of time,
maintain their properties in high temperature and
sterilised conditions.

A significant number of research works were being
carried out for synthesizsing the NP5 having move]
antibacterial properties [10], Tn recent times, Peng
et al [11] studied the silver nanoparticle modified
cotton fabric and its adhesive sirength with fabric.
The antibacterial cffects of metal NPs such as gold
and silver are well obszerved and are reported againsy
a large spectrum of microorganisms [12-14]. For
economic feasihility, material scientists are paying
their cllorts towards antibacterial efficiency of Zn0
NPs rather than metals including silver and gold as
the farmer iz the economically more viable among
them [15-17]. ZnO NPs have @ wide range of appli-
cations in different sectors including biomedical, cos-
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Abstract:

The River water algae can resist many environmental stresses. Usually they grow on water if the water is
steady but the River water is aso contaminated by series of natural reasons. Many genera can grow in the
River water. The agae are identified by their shape, size, colour and morphological structure. The
physiochemical status of the River water contributes to the phenology of Chlorophycean algae of the River
Ganga in Kolkata. Maximum algal population was determined by testing the concentration of algae in the
water of the Ganga River. Summer is the season when algal growths are seen at its peak but in the winter
the concentration of those algal species are less. But the predominant two species are Chlamydomonas sp.
and Dunalliellasp.

Key-words: Resist, Habitat, Terrestrial, Multicellular.

I ntroduction:

Algae are the diverse group of autotrophic organism, able to photosynthesis and having motile or non motile
unicellular or multicellular forms. It is believed that although the chloroplasts have the single origin but al
the algal groups are not originated from a single algal ancestor. Most algae have marine habitat but several
algal species have terrestrial habitat as well. Most algae are found abundantly from desert sand to sea water
to hot springs and glaciers of ice. They can be flagellated single celled organism or multicellular thallus type
structure. The giant kelp of Eastern Pacific which is 60 meters long and deep dense forest like structure is
also a type of algal growth itself. The aguatic ecosystems are also dependent on the algae. The primary
producers of the ecosystem are algae. The fresh water fishes feed on algal food substances. So the fresh
water food chains are highly dependent on algae. During stages of their lifecycle, fishes consume about 75%
of algae. The BOD is often provided by the algal biomass of the water bodies. So algae are important to
produce fishes in fisheries. The algae produce about 48% of oxygen of the world itself. The algal groups are
producing single cell proteins (SCP) now days. The algal growth in the environment depends upon some
conditions which are light, pH, temperature, hardness, salinity, phosphorus content, nitrate content and
water current velocity for the growth of phytoplankton. Nutrients are the main factor for the growth of algal
species. In the River like Ganga River the phosphorus content is predominantly found, which is certainly a
trace element for the growth of algal species. Nitrogen is also found to be responsible for triggering a algal
bloom. But this factor is more commonly studied in the case of salt sea water. The sources of water
nutrients, important for agal growth are divided into two divisions by scientists. The first division is natural
sources. And second division is artificial or man-made sources. Natural sources include the sources
provided by nature as soil leach nutrients, atmospheric deposited nutrients and nutrients come with a certain
water flow. The man-made sources are more complex and highly effective those may be manure, fertilizer,
industrial effluents and human sewage. Among all the autotrophs algae secures its significant ranking by
versatilities. It has excellent variation in structure. It possesses role in biodiversity and have wild variation
of habitats. It is just not enough for algal qualities as there alot of algal qualities. They have various thallus
organizations. The periodic distribution is very hard for this organism which is referred to be phenology.
Time to time the researchers has researched upon the algal diversity of Indian subcontinent. Systematic and
classification of algae are overviewed by scientists on the basis of their morphology, cytology, biochemistry
and recent aspects of biology. An attempt is made to focus on fresh water green algae or River water green
algae. So the study is done on Ganga water algae of Kolkata.
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ABSTRACT

People of the entire world are fighting against the life-threatening disease COVID-19 during more than one
year. In this micrabiological war alarge number of people have dready lost their life, some fighter have won
the war and many people have dedicated their life to take the human being to the door of victory in this war.
In such a time of disaster another life-threatening disease appears recently, known as Mucormycosis.
Mucormycosis, also known as “Black fungus” disease is playing the role of helping hand of COVID-19 to
make it winner in this war because it is infecting the recovered or recovering COVID-19 patients. It mainly
affects the people with suffering from some severe diseases as AIDS, cancer and mainly diabetes.
Mucormycosis is a rare disease but the trending pandemic COVID-19 continues to welcome it to be the
successor of next pandemic. It may fetal if it is untreated for long time and it also causes paralysis, seizure
like disease. This disease is caused by inhaation of black fungal spore from air or it may occur in the wound
skin. The aim of the discussion is to establish the interconnection between COVID-19 and Mucormycosis
and giving awareness about the infection.

K ey-words. Mucormycosis, Microbiology, Pathology, Pharmaceutical, Biology.

l. INTRODUCTION

Coronavirus disease 2019 (COVID-19) pandemic was first flowed out in Wuhan, china in December 2019 and
since then the frequency of bacteria growth and fungal coinfections has been continuously ascending.
Flourishing record suggests that patients infected with severe acute respiratory syndrome coronavirus-2 (SARS
Cov-2) may develop aso in bacteria and fungal secondary infections. In this time, the chance of causing
Invasive Pulmonary Aspergillosis (IPA) is high for post COVID-19 causes. It is caused by disclosure to
Mucormould which is generally found in soil, plants, manure and decaying fruits and vegetables. It is aso found
in the nose, mucus of a heathy and norma people. Affects the sinuses, brain and lungs, life threatening in
diabetes and cancer patients or people with HIV/ AIDS. Effects to the COVID-19 patients recovering after three
weeks. Rhino- orbito- cerebral mucormycosis is considered as the most common manifestation. Here, we
described with a patient with his uncontrolled diabetes who treated for COVID-19 but he was read mitted after
three-week discharge with a diagnosis of rhinocerebralmucormycosis. COVID-19 patient has high risk of
development of mucormycosis as because intake of widespread glucocorticoid to cure COVID-19. This
glucocorticoid can lead to cause secondary fungal infection which is mucormycosis. This fungi mainly found in
sinuses.
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Cassia roxburghii DC.

(Fabaceae, subfamily: Caesalpinioideae) is reported here as a new addition to

the flora of West Bengal. Taxonomic description of the taxon along with photoplate is provided for
easy identification. An image of the herbarium sheet of the taxon is given for authentication. An
artificial key is provided for all three species of Cassia in West Bengal.

Key Words: Cassia, New Record, Harisara, West Bengal

Introduction

The genus Cassia L. (Fabaceae,
subfamily:Caesal pinioideae) with 32 species present
worldwide is mainly distributed in tropical regions
of the northern hemisphere (Mabberley, 2018). The
genus is represented by 9 taxa in India (Sanjappa
& Ambarish, 2020) and 2 taxa have been reported
so far from West Bengal (Paul, 2015). Cassia
roxburghii DC. is mainly distributed in different parts
of India viz., Andhra Pradesh, Bihar, Gujarat,
Jharkhand, Karnataka, Kerala, Maharashtra,
Rajasthan and Tamil Nadu.

During the field visits, two plants of C.
roxburghii DC. were spotted and collected at
Harisara on the way to Ganpur forest in the Birbhum
district. A pursuance of recent literature study
pertinent to West Bengal including district level
floras (Bennet 1979; Debnath et al. 2013;Ghosh &
Mallick, 2017; Guha Bakshi, 1984; Mitra &
Mukherjee, 2013; Paul, 2015; Prain, 1903 and Sanyal,
1994) reveals that the taxon has not been reported
from West Bengal earlier. Hence, Cassia roxburghii
DC. is reported here as a new addition to the flora
of West Bengal from Birbhum district. The taxonomic
description followed by its phenology and
distribution are provided along with a detail
photoplate for easy identification. The specimen is
deposited in Visva-Bharati Herbarium (VBH),
Department of Botany, Visva-Bharati, Santiniketan.
The photograph of the herbarium sheet of the taxon
is provided for authentication.

Taxonomic treatment:

Cassiaroxburghii DC.,Prodr. 2: 489. 1825; De
Wit in Webbia 11:226. 1955; Irwin & Barneby in

Mem. New York Bot. Gard. 35 (1): 51. 1982; Sanjappa,
Leg. Ind. 20. 1991. Cathartocarpus roxburghii (DC.)
Loud., Hort. Brit. 167. 1832. Cathartocarpus
marginatus G. Don. Gen. Hist. 2: 453. 1832. Cassia
marginata sensu Roxb., Hort. Beng. 31. 1814, non
Willd. 1809; F. Ind. 2: 338. 1832; Baker in Hook. f.,
Fl. Brit. Ind. 2. 262. 1878.

Plates 1& 2.

Medium-sized trees, 4-6 m high, branches
drooping, slender, sulcate. Stem unarmed, with bark
greyish, deeply cracked. Leaves bipinnately
compound, alternate, paripinnate; petioles 0.8-1.8 cm
long; leaflets 13-21 pairs, small, opposite, subsessile,
oblong, 2.1-3.5" 0.9-1.9 cm, oblique at base, margins
entire, apex obtuse, mucronate, appressed pubescent
on both surfaces. Inflorescence axillary racemes,
short sub-corymbose, densely flowered; peduncles
5-10 cm long, pubescent; pedicel up to 1.5 cm long;
bract persistent, ovate, 0.6-0.7" 0.4-0.5 cm; two small
bracteoles narrowly ovate, 0.2 “0.1cm. Sepals 5, 0.4-
0.6 cm long, brownish pink. Petals 5, sub-equal, 0.9-
1.7cm long, pink with shades of red or orange.
Stamens 10, all fertile, very unequal; the lower three
stamens 2.3- 2.7 cm long with reddish filaments, twice
curved but without any swelling at the middle; the
four medium sized stamens in the middle 0.7-1 cm
long with dark brown anthers & pale yellow
filaments; the three upper small stamens 0.3-0.6 cm
long with pale brown anthers & bright yellow
filaments. Anther basifixed. Pods cylindric,
indehiscent, transversely septate, smooth, 20-30 ~
2-3 cm, brown, many celled with one seed in each
cathartic pulp cell. A single pod with 25-35 oblong
seeds of 1.0-1.2”° 0.7-0.9 cm.
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EFFECTS OF DIFFERENT DRUG BINDING IN STENTED
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Abstract The emergence of drug-eluting stents has proved to be the most efficient methods
in treating restenosis following percutaneous coronary intervention. This article deals with ef-
fects of specific as well as non-specific drug binding in the homogeneous permeable coronary
vessel wall which follows the biodegradable polymer-based medicate conveyance from drug-
eluting stents (DES). A three stage is considered, specifically, drug concentration in free phase,
drug binding in extracellular matrix phase, and specific receptor phase, non-linear second or-
der saturable reversible binding model. The most reason of the display work is appraisal of
the degree of plausibility of modeling of specified non-specific binding within a homogeneous
one-layered porous artery wall. A development in axis of symmetry drug delivery model has
been noticed. The main focus in this present study consists of the influence of the Peclet num-
ber (Per), Damkohler numbers (Da; and Day) and time dependent discharge kinetics. The
outcome of this present work is of increase in tortuosity the diffusivity of drug increases. The
present observation also demonstrates the binding in extracellular matrix phase is very low and
high enough to specific receptor phase. Hence, the specific and non-specific binding plays a
imperative part in the clinical adequacy of conveyed drugs locally, and it must be brought into
thought within the levelheaded plan of stent-based conveyance frameworks.

1 Introduction

A drastic reduction has been noticed in the role of in-stent restenosis (a section of blocked artery
that was opened up with angioplasty or a stent has become narrowed again) as a result of drug-
eluting stents (DES), which releases anti-proliferative drugs into the arterial wall in a restricted
manner. It has too revolutionized the treatment of coronary artery disease (CAD) to revive the
deterred vessel that has become contracted since of atherosclerosis (a disease of the arteries
characterized by the deposition of fats, cholesterol and other substances in and on the inner
artery walls). Due to delayed healing of the wound infected during DES implantation, late stent
thrombosis remains a safety concern of DES. The bare metal stents (BMS?®) which is active at
the time, remains to be inadmissible as it is unable to anticipate in-stent restenosis (ISR). DES
is a wire scaffold coated with therapeutic drug. Several DES are now implanted world-wide and
various investigations are developed to discuss about its longevity and safety [1]. Now our aim
is to describe the mechanism of drug uptake and it’s binding within the arterial tissue.

In arrange to control the discharge rate of drug concentration, the coating may incorporate
a rate-limiting impediment. To guarantee viable persuance of DES, the geometry of stent as
well as coating design needs to be advanced such that restorative levels of drug are conveyed
to the artery for the desired period of time [1]. When the drug is distributed in arterial tissue,
the receptors bind the drug. Since, the bound drug becomes pharmacokinetically inactive, so
it cannot produce its toxic effect and there are two types of binding, one is specific binding
due to the specific receptor (SR) and the others is non-specific binding due to the extracellular
matrix (ECM). The amount of drug eluted from the stent decides the success of anti-proliferative
therapy from DES. Though, in most of the patients drug-eluting stents are the main alternative of
percutaneous coronary interventions (PCI®), its longevity and safety factors are still questionable.
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SPECIFIC AND NON-SPECIFIC DRUG BINDING
ELUTED FROM A HALF-EMBEDDED
CARDIOVASCULAR DRUG-ELUTING STENT
AND ITS RETENTION IN POROUS VESSEL WALL:
A NUMERICAL MODEL STUDY

RAMPROSAD SAHA
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Abstract. This article deals with the impact of specific and non-specific binding and retention of
drug delivered from a half-embedded drug-eluting stent within side the artery wall in appearance of
atherosclerotic plaque. A two-species drug shipping system (unbound segment and bound segment) has
been considered. A two-dimensional axis-symmetric system of drug deliverance from the stent struts has
been enhanced. The transportation of unbound drug is modeled as an unsteady convection-diffusion-
reaction process, whereas the bound drugs are an unsteady reaction-diffusion process. A numerical
specific finite-difference scheme has been carried out to solve the governing equations of motion along
with the set of preliminary and boundary conditions. Our aim is to describe the influence of Peclet
number, Damkoéhler number and equilibrium dissociation constant at the drug shipping of unbound
in addition to bound phases which are discussed graphically. The outcomes reflect that the drug
progressively binds to specific receptor and extracellular matrix sites until the saturation of binding
sites takes place. It is also noticed that the low diffusivity drug rapidly bounded in binding sites with
high compatibility.

2010 Mathematics Subject Classification: 35Q92; 92B05; 65M06; 80A20

Keywords and Phrases: Atherosclerotic plaque, Half-embedded DES, Specific binding,
Non-specific binding, Peclet number, Damkohler number, Marker and cell (MAC)
method.

1. Introduction. In the present day world, cardiovascular disease is one of the
major causes of mans death. The most common of them is a case of atherosclerosis,
which occurs due to the accumulation of fat in the arterial wall. The early levels of the

disease start with an extraordinary aggregation of cells and macrophages containing
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Abstract. In this paper, for the first time, notion of multi complex numbers and multi complex number
valued inner product is introduced in multi linear (vector) space. Starting from the definition, some
basic properties of multi inner product spaces are studied along with examples. Multi number valued
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1. Introduction

Multiset has become an important concept and being widely used both in mathematics and in
computer science ([7], [8]], [22]). If we allow repeated occurrences of any object in an ordinary set,
then the mathematical structure is called a multiset (or mset), ([20], [21]). Formally, a multiset
is defined as a collection of objects with certain multiplicity to each element and is written as
{mi/a1,mo/as,...,my/a,} in which the element a; occurs m; times. We also observe that each
multiplicity m; is a positive integer.

Classical set theory assumes that all mathematical objects occur without repetition. But,
the real physical world has enormous repetition. For example, many carbon atoms are there,
many water molecules, many strands of RNA, etc.

Multiset theory, real valued multisets and negative membership of the elements of multisets
were studied by Blizard ([1], [3[l, [2], [4]). Girish and John developed the concepts of multiset
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ABSTRACT

a-MnO, nanoparticle with semi-tubular morphology was prepared pyrolytically using
[Mn(pyo),(dca),], as a sole precursor at 700°C in air for 2 h without applying any catalyst or template.
This nanostructure was systematically characterized physically by Fourier transform infrared
(FT-IR) spectroscopy, X-ray diffraction spectroscopy (XRD), scanning electron microscopy (SEM)
and thermal gravimetric analysis (TGA). The prepared a-MnO, displayed high photocatalytic activity
toward decolorization of methylene blue (MB) dye under visible light irradiation in assistance with
H,O,. The result obtained indicated that almost 84% colour removal occured within 2.40 h.

Keywords: Manganese oxide, Nanoparticles, Pyrolytic technique, Photocatalytic activity.

INTRODUCTION

Most of the wastewater of textile industries
contains large quantities of azo compounds.
Discharge of such harmful chemicals may
contaminate into our surface water and cause
serious water pollution.! The consequence of such
environmental carcinogens in defiled water has been
extensively studied.? Considerable research efforts
were carried out to remove the colour of untreated
effluents from textile industries. These include
several chemical, physical as well as biological
methods, such as chemical coagulation 2, anaerobic
and aerobic*, microbial degradation®, use of
activated carbon®, biosorption’, chemical oxidation?®,
deep-well injection, incineration, solvent extraction

and irradiation®*? etc. Among the several elegant
techniques, Advanced Oxidation Process (AOP) is
the most promising advancement via the generation
of highly active radicals which are very effective for
oxidizing most hazardous organic compounds into
harmless products.t®!# Catalytic oxidation process
has emerged as one of the most efficient methods
as it involves effective mineralization of organic
substances.*®

Manganese oxides nanomaterials attracted
much attention due to markedly increased surface
area as a consequence of greatly decreasing
size.'1” These nanomaterials show wide application
in various fields, especially, wastewater treatment,
catalysis, biosensors, ion-exchange, molecular

This is an
Published by Oriental Scientific Publishing Company © 2018

Open Access article licensed under a Creative Commons license: Attribution 4.0 International (CC- BY).
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Introduction

The rapid development of modern technology neces-
sitates materials possessing exceptional combination
of propertics viz, high thermal and mechanical stabi-
lity, desired optical properties, enhanced antimicrobial
activity, biodegradability, etc, which cannot be
achieved by individual materials [1]. These multifunc-
tional properties are exscuted by composite materials
which iz a combination of ben or more materials that
provides upgraded novel properties as compared to its
individual c¢omponent. Nanocomposites  (NCs)
received significant attenton in the arens of material
rededrch because of their unique physical, chemical,
mechanical, oplical, electrical and magnebic properties
which allows them to be used in a wide range of
applications [1.2]. Again, indiscriminate production
and unscientific use of drogs result in development
of multiple antbiotic resistant strains (MARSs) lead-
ing to serious issucs of health hazard (3], In this con-
nection, nanomaterials being an  excellent
antimicrobial agent had received much artraction by
the scientific community due to their unique antimi-
crmhial property, small size along with high surface-1o-
volume ratin and strong affinity towards different
microbial pathogens [4,5]. Metal and metal ovide

A9 nanocomposites (NCs) and their photeluminescence (PLY, anti-
'C activities have been reporied. Three different samples of Zn0-Ag
arying the amount of biogenic Ag nanoparticles (NPs) In a Nxed
Ps. The larmations of NC along with Ity associated propeorties were
ous contemporary characterlsation technlques, An enhancement of the

_ with a cotrespanding reduction of visible PL emission was found with
fnoreasa in the content of Ag in the NCL. Result of antfhacterial assay showed that ZnO-Ag NCs

were mare efficlent to perform antibacterial effects for Gram-negative bactsria than the Gram-
a1 the NC having higher amount of Ag exhibited bener

Types of bacteria. The excellent phatocatalytic activity was also
MNCs showing the highest antimicrobial effects among the samples.
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nancparticles (NP5} are considered to be onc of the
choices for beneficial antimicrohial agents due to their
high chemical stability, good conductivity, prombsing
photacatalytic activity and mest crucial antimicrabial
to anti-inflammatory properties [6-9], In view of
future adversity, production of a cost-etfective antimi-
crobial agent with enhanced photocatalytic activiey
has gained significant importance for the researchers
dus to their numerous applications not only to the
bic-mediczl arca but alse in different indusirial sectors
imcluding waler treatment, textiles industry, cosmetic
industry, food processing, solar cell, photoveltaic
applicabon and many others [10-14].

In recent time, a lot of research works have been
performed to study the antimicrobial activity along
with ather multifunctional properties of various NPs
and NCs [15-19]. From the ancient time Ag has been
serving as a promising material in the domain of
antinicrobial and medicine [20]. Ag NPs show sig-
nificant antimicrobial effect over a wide range of
micronrganisns [21]. Zn0 is also being observed as
an antimicrobial agent in both of its micro and nano
forms and less expensive as compared to Ag. Thus
combining & small amount of Ag NPs with compara-
tively less expensive ZnO NPs resulting in enhanced
photocatalytic and antmicrabial activity would be

CONTACT Tatan Ghask; Probiodth K. Kan &) ramnghosh8iagmail com; probodhdakbuac in & Dreparimenit of Physics, Sidho- Kanho-Bisha Uknifversity,

Purulia, 723104, Indls
= 7037 Whama UK Limiced, rading a5 Tagler & Franch Groep

Page 97 of 210



RESEARCH ARTICLE

Indian Journal of Agricultural Research, Volume 56 Issue 1: 91-98 (February 2022)

Estimation of Biologica Toxicity by Copper oxychloride on
Pisumsativum L. and Vigna radiata L.

Anirban Paul}, Koyel Das Bairagya?, Nirmalya Banerjee?, Anjalika Roy?

ABSTRACT

10.18805/IJARe.A-5606

Background: This research work describes about toxicity estimation of commonly used fungicide copper oxychloride using Pisum

sativum L. and Vigna radiata L. as a bioindicator.

Methods: The seeds of P. sativum and V. radiata were treated with different concentrations of fungicide. Biological toxicity measured
by seed germination percentage, R/P ratio, total leaf chlorophyll, total leaf proline, total seed protein, mitotic index, abnormality index

and mitotic inhibition.

Result: Linear regression analysis showed that seed germination percentage, total seed protein, abnormality index and mitotic
inhibition show positive correlation with increasing concentration of fungicide copper oxychloride. The R/P ratio of 4" and 8" days,
mitotic index, total leaf chlorophyll and leaf proline have negative correlation along increasing concentration of fungicide. However
total leaf proline of V. radiata at 2% concentration of fungicide is abruptly higher than control and other concentrations. The application
of copper oxychloride at lower concentration can be used as a safe fungicide.

Key words: Copper oxychloride, Leaf proline, Pisum sativum, R/P, Seed germination, Seed protein, Vigna radiata.

INTRODUCTION

The present century has witnessed the dependence of
society on the products of chemical industry to provide food
and other necessities to uplift our quality of life. The
overpopulation, limitation of agricultural fields, food shortage
in whole world need to produce more crops in a limited area.
But so many types of fungal diseases like Powdery mildew
of Vigna radiata caused by Erysiphe polygoni (Ganesha,
2000; Suryawanshi et al., 2009), Cercospora leaf spot of
Vigna radiata caused by Cercospora canescene (Khunti
et al., 2005) and fungal disease like wilt disease of Red
gram (Cajanas cajan) caused by Fusarium oxysporum (Raju
et al., 2008), which cause yield loss of pulse grains.
Therefore commercially many types of fungicides have been
formulated for management of fungus in the crop fields and
home gardens. They act quickly to cure fungal disorders to
increase the rate of production. The widespread use of these
fungicides may cause environmental and food
contaminations (Tort and Turkyilmaz, 2003; Fisun and
Rasgele, 2009). Adoption of conservation agriculture was
found to be climate smart agricultural technique (IARI,
Annual Report 2017-18). The first landmark in the control of
phytopathogens is the discovery of Bordeaux mixture by P.
M. A. Millardet in 1885. After that, Copper based compounds
emerged as the most successful fungicides. Copper is an
essential nutrient for plant, it plays an irreplaceable role in
the function of a large number of enzymes which catalyse
oxidative reaction in a variety of metabolic pathways
(Lolkema and Vooijs, 1986; Marschner, 1995). However
when absorbed in excess, copper can lead to inhibition of
plant growth (Reboredo and Henriques, 1991; Ouzounidou,
1994), inhibition of root elongation, disturbance of mitosis
(Fiskesjo, 1988) and damage root epidermal cells and root
cell membrane (Ouzounidou et al., 1995). Pesticide toxicity

Volume 56 Issue 1 (February 2022)

1Department of Botany, Suri Vidyasagar College, Suri-731 101,
West Bengal, India.

2Department of Botany, DST-FIST UGC DRS (SAP-Il), Visva-
Bharati, Santiniketan-731 235, West Bengal, India.

Corresponding Author: Anjalika Roy, Department of Botany, DST-
FIST UGC DRS (SAP-Il), Visva-Bharati, Santiniketan-731 235,
West Bengal, India. Email: anjalika.roy@visva-bharati.ac.in

How to cite this article: Paul, A., Bairagya, K.D., Banerjee,
N. and Roy, A. (2022). Estimation of Biological Toxicity by
Copper oxychloride on Pisum sativum L. and Vigna radiata L.
Indian Journal of Agricultural Research. 56(1): 91-98.
DOI: 10.18805/IJARe.A-5606.

Submitted: 18-05-2020  Accepted: 06-10-2020 Online: 28-12-2020

results in reduction of chlorophyll and protein contents,
accompanied by decreased photosynthetic efficiency of
plants (Sharma et al., 2019). One of the copper based
fungicide is Copper oxychloride (commercial name Blitox)
was used against Alterneria leaf and flower blight of Marigold
(Jash et al., 2004).

Peas are used as a field crop in 3 main areas: human
consumption, livestock fodder and as a source of hay (Afonin
et al, 2008). Pea is highly susceptible to pre emergence
damping off and after emergence root and foot rots caused
by soil borne and seed borne fungal infection (McPhee,
2003). The Mature mung bean seeds and flour is used in
variety of dishes and sometimes grown for fodder, green
manure, cover crop (Mall, 2017).

The current study was designed due to nutritional
importance of Pisum sativum and Vigna radiata to explore
the effect of copper oxychloride (a blue labeled fungicide)
on their germination, growth parameters, chromosomal
abnormalities and biochemical changes on growing
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In eco-system population several heavy metals play important roles those are spread from the domestic
and industrial wastes, causing huge crop damage by damaging plant tissues. The collected heavy metal
tolerance bacterial samples from agricultural lands of Durgapur zone, West Bengal, India against
Molybdenum, Lead, Cobalt and Zinc are observed as Proteus sp. Klebsiella sp. and Bacillus sp.
Pseudomonas sp. and Staphylococcus sp. as predominant. Demonstrated some confines displayed high
protection from heavy metals with at least Minimum Inhibitory Concentration (MIC) for weighty metals

ﬁ;{:ﬁﬁ;‘al as 80 pg/ml for Molybdenum, 160 pg/ml for Lead, 140 pug/ml for Cobalt and 1200 pg/ml for Zinc. In this
Heavy metal study we noticed a relationship between substantial metal opposition and anti-microbial resistance in
Enumeration bacterial samples. The heavy metal free samples of Triticum aestivam showed batter results in root length
Microbiology and shoot length than the heavy metal contaminated samples.

Environment

© 2021 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the 1st International Con-
ference on Computations in Materials and Applied Engineering — 2021.

1. Introduction

Globally, Environmental pollution brought about by weighty
metals through anthropogenic and mechanical exercises has made
significant unsalvageable harm the biological system. Among the
various pollutants, heavy metals are released from the activity of
industries such as smelting, mining, combustion of fossil fuel in
soil and water [1,2]. In addition, agricultural activities such as
application of agricultural land and sewage sludge in agricultural
areas also add sufficient metals in the soil [3-5]. In addition, heavy
metals such as Zinc, Cobalt, Lead and Molybdenum have been
found to be the most toxic pollutants. The toxic metal pollution
is a major concern, as these hazardous pollutants are accumulated
in living organisms including microbes, plant, animal and human
and are responsible for many physiological and metabolic disor-
ders and in some cases plant tissues are damaged [6-8]. Substan-
tial metal becomes poisonous when they aren’t processed by the
human body and collected in delicate tissue [9,10]. The increase
in metallic toxicity is considered to be one of the main causes of
limitation of plant growth. So, that’s important to restore the heavy
metal contaminated environments for both environmental and

* Corresponding author.
E-mail address: sandipanc787@gmail.com (S. Chatterjee).

https://doi.org/10.1016/j.matpr.2021.05.580
2214-7853/© 2021 Elsevier Ltd. All rights reserved.

economical sustainability. Among these it is imperative to consider
local microbes on weighty metal tainted destinations [11,12].
Unnecessary collection of weighty metals on agrarian land through
wastewater system can be sullied as well as can be substantial
metals are take-up by harvests and accordingly influence food
quality and wellbeing [13,14]. In the environment microorganism
are usually affected by the discharge of heavy metals. Microbial
ecosystem can drastically change the fate of metals inserted into
aquatic or metallic soil environment [15]. Yeast, fungi, algae, bac-
teria and some aquatic plants have been shown to have the ability
to thicken metals from dilute aqueous solution and to accumulate
inside the cell structure. Many microorganisms have developed
resistance to toxic metal ions to survive in heavy contaminated
environment [16]. These mechanisms include: impermeability of
the metal, active transport of the metal away from the cell organ-
ism, metal bypass mechanism, extracellular sequestration, enzy-
matic a less toxic form metal is unnecessary and decreasing the
metallic sensitivity of cellular targets, which may be directed
against one of the detoxifications processes a group of metals or
chemically related metals. Besides, the detoxification process
may vary depending on the variety of microorganism [17,18]. This
transformation of pollutants is an incidental response is catalyzed
by the enzymes present in the cell metabolic system [19,20]. In this
work we are noticed that the heavy metals stress on bacteria,

Selection and peer-review under responsibility of the scientific committee of the 1st International Conference on Computations in Materials and Applied Engineering — 2021.
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Exploring True Knowledge from a
Scientific and Philosophical Standpoint

Dr. Dinesh Kumar Das*

Dr. Abhijit Sen**

Abstract

Concept of Knowledge and that of True Knowledge are explored.
Differences of Information and True knowledge are investigated. Means
of achieving true knowledge are outlined. A critical analysis tries to
unravel the mysteries of true knowledge. This study explores a new
direction of knowledge with reference to ancient texts like
Mundakopanisad, Vedantasara and Tarkasaiigraha Dipika.

Keywords: True Knowledge, Information, Para vidya, Apara
vidya, Perspective

Introduction

By information we understand facts or descriptive details about
someone or something. By knowledge we mean things that are believed
to be true in a given context or in other words, justified true belief
about something in a specified situation. Clearly, knowledge depends
upon the context i.e under the prevailing situation'. But then, it could
change if the prevailing situation be altered. Therefore ordinary
information or knowledge cannot be proclaimed to be absolute or
unchanging. This brings us to define a type of knowledge that is true
always independent of any context or condition or reference frame.

*  Department of Sanskrit, Suri Vidyasagar College, Suri, Birbhum, West Bengal,
India, 731101, ddas2986@ gmail.com.
Department of Physics, Suri Vidyasagar College, Suri, Birbhum, West Bengal,
India, 731101, abhisen1973 @ gmail.com.

1. http://www.happinessofbeing.com/hab-ch05.html, Happiness and the Art of
Being, Chapter 5: What is True Knowledge?
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ABSTRACT

Geographical indication [G) s an impartant type of intellectusal Property Rights. In the last twa decades it has emerged
a3 @ significant tool that provides the fight to wse the indication for the product to their manufacturers or producers from
any particular region, The Gt of any particular praduct provides them the legal right to ban the use of the name or sign
which doesn't have certain qualities and characteristics. There were 417 registered Gi products in indla Including 390
Indian products and 27 forelgn products 1l 317 hiarch, 2022 Darjeeling Tea of West Bengal was the first product that
was ragistered under GI in India in 200405, Amang 390 Indian Gl products 22 are from West Bengal, The present paper
andlyzes the plant-based registered G products of Wost Bengal starting fram Darjeeling Tea to Dalle Khursani. The raw
material of Darjesling tea & the loaves of Comellin sinensis var sinensis. Dalle Khursani is & round shaped chdi which s
one of the hottast chilies in tha wesld belonging to the plant penus Copsicam has recently been given Gl tag in 2021-22,

Key words: Canrellia sinensis, Foodstuif, Geographical indication, Handicrafts, Intellectual property

Geepraphical Indication {G1) is a sign used i gaods that
have a particular geographical origen and assurel quality [1]. A
milestone was reached when Werld Trade Crpanization (W10
throtgh Trade-Related Aspects of Intellectual Fropery Hights
(TRIPS) hod gronted goods to retain its essence of e Lo by
allowing attaching a geographical indication to gomds laving
specinlty from the place of origin [2), In India, the first soccific
law that provides for the registration and protection of Gl cnme
in the form of Geographienl Indication of Goods {Rogistrution
and Protection) Act in 1999, The Gl of Gixds Acd caine inip
foree on 15" September 2003 [3). For the first time ihe
Government of India under this act has establisleil the GI
Registry office at Chennai under the Conteoller Genernl of
Patents, Designg and Trade Morks. Thues, GI is oo 1R
(ntellectunl Property Rights) which provides the rmocsnilion
and protection to community for well-known, place specilic
matural or man-made prodissts as the poods a3 per sec 200) of the
GI Act 1959 by GI Registry in India [4), 1t acls as a0 ¢hvetive
teol in protecting and rewarding not anly the nndket poleniial
of elite items but aleo the traditionul knowledye arzociutal wilk
them. [t is the exclusive right that pradugers have L use fhe
indication for thesr producis originating froen el jaiiculie
region. In ofher words, they bave the legal right 1o prabilin uny
inautharized use of the sign on o product thot is nos oo tel
panicular area or which does not have the psswed yualilics
garanteed by the GI [5].

*  Anirban Paul
& ourpublications2022 @penallcom

* Department of Botary, S Vidyasagar Collepe, S,
Birbdwim = 731 101, Weat Bengal, India

There were 417 registered Gl products in India including
330 Indizn products and 27 forcign products till 319 March,
2022, Gils have been tagged in West Bengal for a wide variety
of products. Among 390 Tndisn Gl products 22 are from West
Bengal [6). Darjeeling Tea of Wesl Bengal was the first product
that was registered under GI in Inclia in 2004-05 [7), The Iatest
product i has registered GI Tag from West Bengal is the
Dalle Khursani. It is one of the hotiest red chilies in the World
exclusively grown in Darjeeling and Kalimpong district of West
Bengal as well as in Sikkim state. Both Sikkim and West Bengal
jeintly got GI tag on it [6). The present pager provides an
overview of the cument scenario of GI products of West Bengal
with itg plant hased raw materinls,

MATERIALS AND METHODS

The study area of the present paper is West Bengal which
extends fram 27713 I5'N 1o 21°25'24“N  lotitade and
B5°45'20'E 1o 89°53'0M”E longitude. Tt §s located in Eastern
India and is the 4" most populoss state in India. The total area
is §8,752 km? out of which 11,879 km? {13.38%) is under forest
coverage. Its Londforme are very diverse kind having
mountzins, platesws, hills, plains a5 well as sandy constal arcs,
West Bengal hos everything- a sinte needs to flourish, West
Bengal is bound by the Himalayas, Sikkim state and Bhutan in
the north; Bay of Bengal in the south: Odisha in the sobwest:
Jhorkhond and Bikar in the West: Mepal in the northwes:
Assam 10 the northeast and Bangladesh in the West, The
average narmal rainfall for the state is 1330mm [8],

The present paper nims to study the plant-based Gl
prodacts of West Bengal based on secomdory data collected
frem fournals, magazines, newspaper articles, Govt, reparis and
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Hemnania Sahn', Anirlay Faull, Chandrilk (3 ETR e
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i

The Universiy of Burdwnn, Wee Hengal, Indip
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pellination where inseeis Played a mojor role us pollinazors,
mterction, pollen production, pollen dizpersal and pallination of Fognicyumn ¥
diwing December - Mirch. Flovwers Generally open in the mom;
Hower opening, Each bisex gl flwer contains 5 anthers which
opening different insect flower wisitors fike members of Dipagrn |

: P, Ants el
1R flovwers for collecling their forage, Druring their visit they ca

iretivn, UwWocopa ap,, Awmegilia sp.. Vespe app.,

it Is also used with beere leaf, The seed production is depended on the saccessfil
Present investipation degls willi 1z flowes-visijars (inzscls)

produce & el 9850 pollen graing in avernge. Afler Nower
Flies, Syrphid flies), Hymenopgem (Apir TOFEara, ApiE cavana
« Lepidoptera [Buttarilics) and Coleoptera were found to visit
Ty & corsiderabls nmoumt of pallen gralas and transfer 1o olher

Mowers for successful pollination for see prodsction, Amon isi [ i
; 5 ' B ihie visitars Apis spp, aod Fespe 5PR. pay confinuous visit far
enhancing the pollination rate. The fruit production is eonsiderably low when the insects were excluded which supgested the

significont role of VHTIOUS insects for succeasiil pollination,

Keywords: Nower- VisiOrs, Foenieatim valperee, fruit se1, insects, pollen dispersal, pallination

Foitroalmetimn

Floral vishlor Insects ane dependent upan nectar and pollen
for their nutrition, Among different proups of flower
risiturs" insects are predominant. They visit o millioms o
Mowers and have been considered a8 patential pallinaters
following the rules poverning co-cvolution and pollination
Svitems between conspecific plants and their pollingtpes
(Bhauzcharya and Mangal, 2000) M, Lack of adequate flar
resources may lead to wenk interaction betwesn plarts and
their opproprince pollinators, which in turm conses lower
limits of lower visits and pollination SLiCCeEss,

Pellination is a vital phenomenon in the sexunl reproduction
of flowering plants. It is a dimple process of tminsferring of
male sexual parts to the female reproductive structure of a
péant. This process invelves three phascs- release of pollen,
transfer of pollen prain with the help of cergin VECTOrS
(bictic or abiotic) and plicement of pollen for effective
fertilization, all of which secur in sucerssion. Faegrl and
Van der Pijl (1980) '3 provided a aumber of examples an
floral visitors, Moral resources and jis depandence upan
pellination and fruit set. There might have & eorrelation
between nectar secretion mnd entomophiloe  natere of
divecions planis, Role of foraging dvnamics and flom! sex
allocation on fruit set of certain plants were documented b
Brunct and Charleswarth {1995) ¥ and Willis and Kevan
(1995} 1 respectively. Dafni and Giwrla {1999) ¥ reported
about functional significance of plant-pollinator interactions
in relation to Moral symeetry and neclar puides. Lughadha
and Proenca (1996) U9 showed increpsed pellinators
populstion in presence of nectar and polien abundance.
Strawss (1997) ¥ showed the relation between floral
charsciers, pollinators and plant fitness: while Dafni ond
Giurtn [1999) M enriched the literature by Tocusing the
functional ecology of Moral gwides in relation o insect
behavior and vision. Reproductive system of Apiaceae has

boen investigated by Bell {1971) 1, Webp (19 e
Lindsey (1982) ' Sehjessenan {1982) = Koul e af
(PIROIY, Shilpa er gl (2014) 157 ang Bhanii ef af (2015)M1,

5 investigntions motwithstanding  the  interaction
between  flower-visipar interaction and  pollinotisn in
Foericufum virlpare of (he family Apisceae have received
finde maertion. Chur observations on Foerienfin rdpare
have generated rosufis which highlights this intersstion,
Thus the present investigation has besn done to determine
the relation betwesn the florsl biofogy and insect flower
visior interaction,

Materials and Meihods

Fevnicutum vulgere Gaerin, is ander the family Apincene or
Umbelliferae is very common cultivated plants has grown
all over the West Bengal. The shely was conducted
Fllawing the methad of Mathur and Mohan Ram {1986) 10,
Reddi er al. (1989) P and Mondal ep af (1992} P9 4
observe different phenslogical cvents of same specics
grewing al aroumd Bolpur-Santinikesan, Birbhum {23.6712°
N, 81.6919° E). Following Mandal and Chands's spproach
(1581) U, the rumber of podlen greins per anther and per
flower wes measured. A pollen ovule ratlo af o flower was
calculzted by the method of Craden (1977 M Pollen
vinbility has been evalunted by TT.C (235, i phenyl
tetrazolium  chloride)  staining techaiques {Dalni  and
Firmage 2000) "%, Netting and bagping of flower was
carried out o determine the role of alr and insects in
pollination by Reddi and Janaki Baj (1981} 621,

Results amel Discussson

These planiz are erect annual herbs ond having zome
medicinal property. In India and neighbaring counlries, 1he
seeds of the planis are used a3 masticatory and for chewing
alone of in betel or paan, Additionally, it is used for thirs,

"
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An overview on bio-pollinators in present seenario

Dr. Hemanta Saha', Dr. Anirban Paul', Dhaniram Biswas’, Dr. Chandrik Malakar®
! Depariment of Botany, Suri Vidyasngar College, Suri, Birbhum, West Bengal, Imf:.a
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Adbstrace

The study of poliination biology teaches about the variows pollinaters in different scasons. Tiny pollinators such as anis, alkali
becs, beetles, boverflies, solitary bees, beeties, and bumble bees have been found to have decreased pollination I!‘r:_qumy &5 A
eesult of the heavy and irregular use of pesticides and fertjlizers. Theee familics, Faboccae, Malvacese, and .d}pmt:as I:lﬂl":
revealed newer and newer types of pollinanors engaged in pallination. Pollinsiars such as .H'_;.-.I'n:qclfr 8P, Plebejus sp. (Silver
studded Bluc), Lyeacma sp., and Cpfodontha sp. have been foand to be dominant pollinators, und birds are also wsed to cause

pollnation from thme to toe,

Keywords: pollinstion, bio-pollinators, fertilizers, pesticites, ndaptation

Introduction
Recent pallination biological studies show that the trends of
differcnl pollinators visiting flowering plants ane prosmalfy
fixed, but the visiting of pollinators is also diversified dus 1o
the use of variows types of insecticides ond pesticides in
crap fickds. [n many landscapes with o mix of agricultural
and matural habitats, crop pollination by bess and oiher
animnals i a potentially valuable ccosystem servies 1. BN |
has been discovered that animal pollination benefils 87 of
113 types of glabally important crops. It has been
discovered that the majority of tiny insect pollinators are
dying 25 & result of the massive additon of HHEONOUS
chemicals such as Insecticides andg pesticides M1,
Over the past decade, scientists have been reporting steady
and mysierbous declines in the populations of o eolled
pellinator insects. These include the honeybees, wasps, flies,
beetles, butterflies and moths,
Bumblcbees { Bombus sp.) were brought from Europe due 10
i lack of pollinators for red clover (Tr{folium prefence) sped
production in Mew Zealond at the: same time that the fig
pallination issue was resolved in Califprnia ™. % 8 Thesr
establishment was successiiil, although Mew Zealand hos
sEll ol solwved its of-going problems with regard o the
pellination of Actimidia delicioss M.
Reeently, & sluticn to oil palm pollinator shortages has
been found in Mabaysin, where labour costs for manl
pellinatlon are rising sharply. 1t was found that pollinatian
of this important crop has a relationship between the
pollinating  Ehaeidoubiug sp. and the male and female
infloresesnces of palm tregs 9, After carefll sereening and
quarantine, Eleldobiay sp was relessed in palm ol
plancations In Malaysia, where it quickly esiablished and
spread ML The reaull is sustalisble and adequate plant
polllmion, with high vields that swrpass those previously
athisved with hand pollimation, saving millions of U
dollars anausmify 11,
In this study, we aim 19 find out same novel polfinators thas
vlisll_f!-u'ﬂ?:gﬁﬂi]t* {;ﬂm} for pollination. From the point
al wigw o nation biology, thres Tzmilies were gal
such as Fabacess, Mulvaceae and Apincess, I

Materials and Methods

Plants of the familics like Fabaceas Mzalvacene, and
Apiacene were selected for this study. The siudy was done
In Birbhum district of West bengal, India for two
consecutive fowering seasons (20]9-2020 & 2020-2021 )
Variows florl phenology and floral biology were stodied
necording to the proposed method 1112000 D freace flower
visitor foraging tmes, feeding ypes, and pollination
syndromes were carefully observed and recorded uging
standard methods 1°4,

Rezult and Dizeusshon

Bee poisoning by pesticides Is g majer problem affecting
bee efficiency not only in honey production, hut alzo in crop
pollination. This problem is not unigue to the United States
V'S5, but oecuars i all other countries with highly developed
agriculture. The  problem s complex,  has Iy
implications, and frequency is intertwined with sinde, Muos|
of the proldems are retated 10 pesticides used on crops such
s codlon, fruils, vegetables, praine and legumes. Damage is
alse caused by the reatment of foreats, rangelands and even
suburban areas for human and anima| monagement,

Wild bees are also being harmed by pesticides 1'%,
Poisoning can be coused not anly by contaminated foad, but
alzn by woad, fenves, sail or other materials that bess e 1o
buiid their nests. The toxicity of a particular insecticide 5o
honeybess and wild honeybees is nog #lways the same, and
=ven i wild honeybers, some substances fre more toxle 1o
one species than another.

The' problem of bee peisaning is o long-standing problem.
At the beginning of this eentury, things got Lnusially
serious In refation to the use of &rsenic spravs on fruit This
has led several siptes 1o pads laws banning the spraying of
fowering trees, Pasticides appled to plants can reach the
neetar either directly or mdirectly by traveling through the
Plant system from the rregted par [,

For many beekecpers, the severity continued to rise, with a
canstronhe in the lote [9¢0s, Al this time, legistation in
response to public conoem severely restricted the use of
DT and other chlorinated hydrocarbons, in most cases

i

Page 109 of 210



Res, Jr. of Agril, S¢i. (Nov-Dac 2022}
13(6): 1886-1889

4

Y
WL g

L354; 0976-1675 £#
ISSN: 2249-4538 ()

Full Length Research Article

[ TS

Floral Biology and Pollination of Abelmoschus esculentus (L.)

Moench.
Hemanta Saha*
Received 07 Oct 2022 | Revised accepiag- 30 Nov 2022 | Publishod oning; 23 Dec 2022
©CARAS (Cente for Advanced Research i Agricultural Sciancas) 2022

ABESTRACT
Present investigation deals with the flowering phenclogy, pollen pradisciion, fower visitor interaction, pallen dispersal
and pollination of 3 highly economic impartant crop plant Abelmoschus esculentus (L) Maench. belanging to the famiy
Malvaceae. Flowering sccurred In batween April - October, which are valfawish, actinomorphic flawers open In morning
(05:003m to 06:30am) and anther dehiscence rakas place transversohy after flower opening. In averags a single anther

Hymenoptera [Ant, Ap cevong ingding, Pithitis s,
surraunded By 2 staminal eolumn which bears large

iepidoptera {Borba sp.) and member of Digtera. The stds [c
number af anthers,

The pollan grains come in contact with the

stigmas around thie throgy of the staminal colismn 1t has bean found experimantally that there it significant difference

by fruie set under open-pollinated [75%) and bagging (45%). Bagging result indicates

the setfpollination and CPEh-

podlinated fruit set showtinseets arp belplul for crass-pollingtion and fertilization bacause the flowers ara very attractive

1o thae flower visitors,

Key worids: Flower- visitors, Foraging materials, Pollination, Fruit ses, Style, Staminal column, Stigma

A lfower consists of fowr Pty (i} ealyw-the owter wharl
prodects the Newer bud; (i) conlls. the second wharl which
protecis the bud as well as anrace diffenent fMevaer v Esitors by
their altrctive colowr (§i) androccium- the third whoel which
conislsts of stumens. show ing the grow male reproduscive umit
Lo, pollen gram within the anther and {iv] prnoecium- ilie
imnermost whorl amd consists of pistil, the female reproductive
organ of plants, The third and fourth whar ic., andmoccium and
Eynecciim direcily take par in the reproduction, Stuctural
fentures of Mewers are af great importance for knowledge of
pallination and reproduction sy stems. fn same plaoms, the Nower
structure fxvors self-pollination, while in oher it favors cross-
pollination. Darwin's first bock on fower bialogy stotes that the
varios devices insects use to polfinaic orchids resuly in cross.
pollinntion,

Wide variety of orchid Aower marphologies arese os o
resull of matwral  seleciion by various mechanisms that
fucilitated pollination snd fertiliztion from one Aower fo
anciber {1l In a mawral envimmmene, Mloswering plants
reproduce due i both biotic end nbictic influences |2,
Pallinalors influsnce the production of variows crops sch as
fruits and vepetnhles. Increasing crop vields is impartant fisr
health, mtrition, food seeurity and incrensing farmer incomes.

*  Hemanta Saha
= hmﬂmhﬁﬂlﬂ@mll.mm

! Department of Botany, Surl Vidyasagar Collage, Surj -
731109, Birbhum, West Bengal. India

Classilying ntirmetants i primary attracianiz such og rallen,
nectar and hatchery and Secondary ntiractants such as oufior,
color and lemperture, J;nmyrurp: ol {lpwer morphalogy is
essenlial for  pssessing pollination  ond  flowersvigiar
imlernetions [3].

The fugts of plont-poll instor Internctions and their role in
pelination and maineenance of pland diversity are the subjeet of
co-cvalutionary relationships between owers and pallinntors
wnder differeni conditiog during reproductive periods when
Roral trits sre i fferem, emplasized by coaplenity, hosgi
plants are  pallinneed by insects, with hees being  ilse
predominant  podfinsioe [4]. Dutterilies ore also impeant
polfinators [5-6], Pallinntiog ofcrops by varlous insects spel; s
bees, butterflies, Nies ningd giler anitnks B o patentinlly valuable
eeeyslom service, aflen i mixedd farming and frus productinn.
Most of our crops e poarly adapted 1o bintie fing abiiatic
stresses such as disense, pesis, drought, slinfiy and 1 Coifslant
introdiiction of pew mloplive genes, so mainlaining crop
diversity and 1 imnfirove firther, you need cultivated crapg,

Some erop plants cxhibil |he entomophilens pollen
dispersal  mechanism jn imasphere  [7). Plant-pollinasos
ingerncticns in relatica 1 fam) symmetry and neetar puides
functionally significant [B]. Increased pallingines popalation fn
Presence of nectar and pollen uburdance (9] Insect eediated
mirbarne pollen digpersal of Adangfiwm satvijfolism {L.F.) [ro],
[n this study, nn HemAl wad made o investigale flower
phenology, flawer visiior inleractfons, pedlen dispersal, and
Mewer  visitar contribution 1o successiul  pollinsiion of
Abelmoschis esculemus (L.) Moench, Known as tady's finger

' CARAS
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Sbstract:

Groundnit \Macrotylomagedtarpum) is eultivatad i worldwide of which niostly Sauth Africa; UsTand

India is huge amount of cultivatad, Groundnut is a

tvpe of legume craps and it is mainky grown in

tropical and subtropical area. In sddition Groundnut is huge ameunt of cultivated in India he:auseﬂl_h.ﬁﬁ

rich oil and protein content and nutriticn valee, Seyeral

minerals and fertilizers are used to incroase crop

production to increase soll fertility and improve cultivation. Here wo USE GIERNIC (oo manure]:i:_m-
norganic (NPK 19} fertilizers, |n addition some parameters are uted such number of leafs, plant nér?gh‘_‘E.
g:hlnrcg-_j:ufl-.-H contents and nitrate reductase. Hare are the chlorophyll contents of leaves and HFE_':i":'i
fertilizer interaction has been ohserved. Using NPK 19 fertilizar and cow'manure has increaged, the
height of the plant and increased the productivity of the plant.

Key-words: Inorganic, Qrganic, Fertilizer, Microbiology, Biology.

D Nureiber: 1034709/ ng, 2022.20.11. NOSE1 28

Mewratuantology 2022; 20011): 1362-1350

Introduction:

Groundnut s most cultivated legume crop in
world and it & 3 type of edible scpds,
Groundnut alse known as pindar, monkey mil
and peanut. It is known by different names in
different places of which peanut name is ono of
them.Geocarpa groundmnut
(Macrotylomageacarpum) is one of the l2gume
crops n groundnut. The groundnut crop falls
under the tasonomically Fabaceae family and
Fabales order. The groundnut legume Crop i
cultivated in different parts of the world
According 1o 2016 report about 45 million 1ans
of groundnut is produced all over the world.
The growndnut iMacrotylomogeccarpum) crop
Is widely grown in US, South Afries and India, It
is mainly cultivated in tropical and subtropical
regions of India, Thiz crop is very well growing
In sandy loam nature soll. It grows well a1 26-
H*Cin hot season and 20-24°C In cold SEea%0n.
Groundnut i in high demand all over the world
because of its rich protein and oll eantant ard

ElE5N 1303-5350

because of its nutrition valwe; it is used ag
human food. Since, Eroundnut can retaln
nitrogen in the air; it uses less My contalning
fertilizers, which improves  sall fertility.
Groundnut production is expected to enhance
2% & result of maximum nutdent absorption,
The amount of crop production is less if thao
area of agricultural land Is less and there I not
proper supply of nutrient, In addition, fertilizers
can also be used when applying  nutrients,
Deficlency of nutrients s & major cause of crop
loss. There are some essentlal  nutrlent
elements that play an important role in crop
growth, production and crap quakity and which
cause less damage to the environmen, There is
4 positive effect between crop productivity and
use of fertilizer. Using fertilizer it has boen seen
that the amount of crop has increased b about
60%. The fertilicer affects on the structural,
chemieal and physical character of the zall, As
the use of chemical fertilizers increases the
production of the crop, the ute of more
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SUNSCREENSIN INDIAN SCENARIO: AN
OVERVIEW TOWARDS SKIN
PHOTOPROTECTION
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Assistant Professor, Department of Chemistry, Suri Vidyasagar College, Suri, West Bengal, India-731101

ABSTRACT

Objectives: Sunscreens are at the heart of comprehensive skin care routine. This study aims to improve the knowledge
and understanding of undesired effects of sun exposure such as sunburn, photoaging, phototoxic reactions, and even skin
cancer, aswell as Indian attitudes and practices towards sun protection. Method: This study focuses on the scientific basis
of sunscreen use, including types and classifications, formulation, regulations, and adverse effects. In addition, particular
emphasis was given to the Indian perspective. Findings: The skin-damaging effects of ultraviolet radiation are protected
by sunscreens through blocking, reflecting, scattering or absorbing sunlight. Commercially available sunscreens come in
various formulations such as gel, cream, spray, or other topical products. It has been found that the UV -filters used in
sunscreens may sometimes cause some undesired side effects. In India, unfortunately, most people are not aware of
sunscreens and there is a lack of basic knowledge about their proper use. However, in recent years, the scenario has
changed a lot. Conclusion: Despite their lack of knowledge regarding sun protection, overall sun protection is poorly
practiced by the Indians. A continuous effort in public education is required concerning its beneficial effects. Thisreview
article provides an in depth summary of modern sun protection which, provides better public awareness, particularly
among the Indians about a protective spectrum of sunscreens.

Keywords: Sunscreens, UV radiation, Sun Protection Factor, UV filter, adverse effects, Indian Perspective

1. INTRODUCTION

The skin complex of the Indian population is often described as ‘goddess’ or ‘sun-kissed’ type. The Food and Drug
Administration (FDA) and American Academy of Dermatology have classified the skin type on a scale from | to VI.
People with | and 1l skin types have fair skin and tend to burn fast and more severely. Indian skin falls under the 111-VI
skin type'. Compared to people from other parts of the world, Indian skin is much thicker. It has more tendencies to
tanning but isless prone to sunburn in comparison with Caucasian skin. High pollution levels particularly in urban areas,
UV exposure, humidity, excessive heat, and cold are the major environmental factors that affect Indian skin. In tropical
countries, especidly in India, where maximum regions experience hot to very hot and humid weather and most human
activities are sunlight oriented, exposure to UVA and UVB (sunlight) raysis aregular phenomenon. Repeated exposure
to UV radiation is responsible for both short and long-term changes in the structure of the skin. Repeated exposure |leads
to erythema of the skin, commonly known as sunburn®. The erythema is mimicked by the activation of melanocytes,
which increase melanin production, darkening the skin's appearance, Chronic exposure causes extrinsic skin ageing and
can lead to skin cancer3. Therefore, it is amost essential to take appropriate measures to protect the skin from UV
radiation, especiadly during the daytime when sun exposure is highest. Photoprotection comprises the protection of the
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Abstract

The mode of incorporation of lithium (Li) (as substitution or interstitial position) in zinc oxide (ZnO)
has its own importance as far as the potential applications of Li-doped ZnO nanoparticles (NPs) are
concerned. Fabrication of p-type ZnO-based semiconductors as well as defect engineering-based
applications demand substitution of Zn** by Li*. However, doping of ZnO by Li with interstitial
positions can play an important role in controlling different properties of it. In the present study, we
report the successful doping of Li in ZnO NPs up to a Li concentration of 10 mol% employing a simple
wet chemical precipitation method in water. Up to a Li concentration of 8 mol%, doping by
substitution of Li to the Zn sites has been observed. However, for 10 mol% of Li concentration, doping
by incorporation of interstitial sites in addition to the substitution has been confirmed through
complementary characterization techniques. The effects of interstitial Li in ZnO on structural, optical,
and antimicrobial properties have been studied in detail systematically. For all the cases (structural,
optical, and antimicrobial), the properties of Li-doped ZnO NPs have been changed reversibly in the
ZnO NPs after the incorporation of interstitial sites by Li as compared to the substitution of Li. For
example, the microstrain, band gap, and antimicrobial activity have been found to increase with the
increase in Li concentration up to 8 mol%. However, the microstrain, band gap, and antimicrobial
activity are found the decrease for 10 mol% of Li as compared to 8 mol% of Li. This study indicated
that the different properties of Li-doped ZnO NPs can be controlled suitably as per the requirements
for the practical applications of ZnO-based materials.

1. Introduction

Zinc oxide (ZnO) has been extensively studied as a direct and wide band gap semiconductor. ZnO
nanostructures are popularly engaged in several fields owing to their peculiar chemical and physical
properties [1]. ZnO nanostructures have been first functionalized in the rubber industry because they can
supply waterproofing of the related composite and other functions [2]. Strong ultraviolet (UV) absorption
characteristics of ZnO nanostructures make it a popular constituent in personal care products, like
Sunscreen and cosmetics [3]. ZnO nanostructures have a broad variety of applications in antimicrobial
defense, photocatalysis, and water purification [4]. Further, ZnO nanostructures have been often used as a
highly competent n-type buffer sheet of organic optoelectronic devices [5] due to their proper active layer
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Abstract Poverty is not only the focal issue that
has drawn worldwide attention but is also an essential
issue in people’s livelihoods. This research examines
the primary factors of poverty in the Birbhum district.
Multivariate statistical techniques have been used to
identify the primary determinants. Ten parameters
have been identified as significant drivers of poverty,
six of which are physical, viz. slope, elevation, drain-
age density, pond frequency, soil texture, and rain-
fall. The remaining four sociocultural and economic
parameters are literacy, major market center, popula-
tion growth, and road density. A linear relationship
has been established between the explanatory and
response variables where the R-square or coefficient
of determination value is 0.741, and this relationship
explains more than 74% of the variables. The P-value
of multi-linear regression is 0.000, which validates
the model and permits the data for factor analysis to
extract the major determinants. Factor analysis indi-
cates that five essential factors have been found based
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on their eigenvalue viz., agro-climatic factor, infra-
structural and educational factors, hydrological factor,
demographic factor, and pedological factors. All the
p-values of the correlation matrix are <0.05, mean-
ing all the relationships are valid and significant. This
research also demonstrates the spatial analysis of data
using GIS technology. The western part of the study
area has been affected by the high influence of all fac-
tors due to the presence of plateau fringe and associ-
ated low productivity. The outcomes of the research
are scientifically significant and this study helps the
planners, higher authorities, and social workers to
eradicate poverty from this region through formulat-
ing better policies and management.

Keywords Povertydeterminants - Multilinear
regression - Poverty incidence - Factor analysis

Introduction

The economic growth of any country or region is
heavily influenced by their income and spending
habits as well as their savings, loans, and investment
patterns.A country with a developed economy is char-
acterised by high levels of income and consumption
(Headey, 2008). In contrast, a country’s poor eco-
nomic position is characterized by low income and
expenditure levels. People living in underdeveloped
or developing countries are interested in transmit-
ting goods and services. However, their demands are
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Abstract: In the present paper a notion of convergence in multi metric space
is presented. Complete multi metric space is introduced and some properties are
studied. Cantor’s intersection theorem and Banach’s fixed point theorem are es-
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1. Introduction

Multiset (bag) is a well established notion both in mathematics and in com-
puter science ([8], [9], [22]). In mathematics, a multiset is considered to be the
generalization of a set. In classical set theory, a set is a well-defined collection of
distinct objects. If repeated occurrences of any object is allowed in a set, then a
mathematical structure, that is known as multiset (mset, for short), is obtained
([21], [23], [24]). In various counting arguments it is convenient to distinguish be-
tween a set like {a, b, c} and a collection like {a,a,a, b, c,c}. The latter, if viewed
as a set, will be identical to the former. However, it has some of its elements pur-
posely listed several times. We formalize it by defining a multiset as a collection
of elements, each considered with certain multiplicity. For the sake of convenience
a multiset is written as {k1/z1, ka/xo, ..., k,/x,} in which the element x; occurs k;
times. We observe that each multiplicity k; is a positive integer.
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Role of Pollinators in Plant Reproduction and Food Security: A Concise

Review
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Abstract

!:'nlr-u:im canincrease the yield, quality and stability of frult and seed crops. Animal polination plays animpartant role
in sexual reproduction and the successfull pollination of many crops. inadequate pollination not only redweoes yield, but
cEn a-'.'i!:r afiect yield and produce 3 high percentage of poor-guality fruit. Mast of our crops are poorly adzpted to bictic
and abiotic stresses such a3 disease, pests, drought, salinity and the constant introduction of new adaptive genes lead to
presarye cngp diversity and enhance pollination. Pesticides kill pollinaters directly, and kerhicides ki pollinatars indirectly
by reducing what they eat. Habitat destruction has reduced pollination in sgricultural and natural areas. Palfinator
numbers are believed to be declining worldwide, resulting in reduced yields in some crops, ultimately impact on food

production and food security.

Key worids: Pollination, Stress, Pesticide, Yield, Food Security

Pollination is the transfer of pollen from a male pam of o
plant o & female part of a plant, later enabling fertilization and
the production of seeds, most ofien by an animal or by
wind. Pollinating agents are animals such as insects, birds, and
bats: water wind: and even plants themselves, when self-
pollination occers within a closed flower. Pellinston often
occwrs within a species. When pollination oocurs naturally as
well a5 by plant breeders in between species it can produce
hybrid offspring [1]. In angiosperms, aftes the pollen grain has
landed on the stigma. it germinates and develops a patlen
tube which grows down the styleuntil it peaches an ovary.
Sperm exlis from the pollen grain then move along the pollen
tube. enter an ovum cell through the micropyle and fertilize it,
resulting i the production of a seed,

A sucoessful angiosperm pellen prin (gametophyte)
containing the male gametes is transported to the stigma, where

it germinstes and its pollen fube grows down ihe style 1o the
ovary. Its two gametes travel down the fube to where the
pametopiyte(s) containing the female gametes are beld vrithin
the carpel. One nucleus fuses with the polar bodies o produce
the endosperm tissues (In), and the ether with the egy cell
{female pamete)to produce the embryo (2n). Thus, the
phemomenon  is called double  fertilization [2-3]. In
gymnosperms, the ovale ie not contained in 2 carpel, b
exposed on the surface of a dedicated support argan, such as he
seale of 4 cone, 50 that the penetration of carpel Hssue is wat
needed bere, Details of the process vary acconding to the
division of pymnosperms in question. Two main modes of

ferfilizaiion ore found in gymnosperms. Cycads  asd
Ginkgo have motile sperm that swim directly to the egg inside
the ovile, whersas conifers and Gretophyres hove sperm, that
are upable to swim bl are conveyed to 1be egg along a pollen
tishe [4].

The stidy of pollination beings together many
disciplines, such as botany, horticaltere, entomalogy -and
ecology, The pollination process as an interaction between
flower and pollen vector was first addressed in tee 18ih century
by Christian Kanrad Sprengel. It is important in horticuitars and
agriculture, becanse fraiting is dependent on fertilization: the
tesult of pollination. The study of pollination by insects is
known ‘05 antbecelogy [5]. Pollination can increase the yicld,
quality and stability of fruit and seed crops. Animal pollination
has important role in sexwal reproduction and successfil
pollination of many erops. Ancther value of pallination lies in
its effect on guality ond efficiency of crop production.
Inadequste pollination can result not only in reduced yicks bat
also affect the yield and produced high percentage of inferwr
fruits [6].

Frocess

Pollen germination has  theee  stages;  hydration,
activation and pollea mbe emergesce. The pollen gram is
severely debydmbed so that its mass is reduced enablng it io be
mure easily transported from flower to flower. Germination
caly takes place after rehydration, cosaring thal premature
genminatian does not take place in the anther. Hydrstion allows
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ABSTRACT

Several common plants such as, Memgifere imdics, Piuns racbierghil, Thiga oceidentalis, Tamarindus indica, Crssia
festuln, Dafbergin sixsoa, Quercis sp., Bachtude recevinso ete. are available to absorb various poflutant gases.
Plant leaves are the ideal indicator i messure the degres of air pollution and most plant have exhibited
VRS Fh}'si.p::lngiml changes befon: .'lhl:ll.rirqt_; any visible aymptom in the leaves. Alr pollution balerance
index (AT i 4 simiple and efficient methad For identifying plant species that can tolerale pie pollution, Tt
anly requires four different bypes of leaf bischemical paranseters, including the pH of plant leaf extract, the
h redative water conbtent of the Ieaf, ascorbic acid, and the hodal chlorophyll content of the leal, The amewnt of

plant susceptibility to alr pollubion was assessed using the APTT scove. Higher APTI-valued plants are
extromiefy bencficial 2 a bio-maonitering tool for improving the atmoesphere, For plantation programmaes in
newly construched urbanised areas and avenues to prodece pollution-fres green environments, plantspecies

] with higher AFTI values can be prionitised

Hﬂy soardss Aie ||a||1f.||.rl'1':ln'_. APTI Biecheniical panmmeters, Green cmioresieiend, Leaf evired!

Introduction

21# century is the era of modern technology, which
provides cozy lifestyle of human civilization. Bul
envirenmental pollution is the major drawback be-
hind the enormous success of acientific achieve-
ments and by product of industrialization and ur-
banization. Thus worldwide living organisms suf-
fered severely as the effect of various types of pollu-
tion {Assawari and Urmesh, 2020),

Flants have an important role to reducing as well
a5 monttoring air pollution through the recycling of
pases ﬁp'l.hﬂ'ﬂ”}" Cﬂ] and E]_:, bJ" Phﬂfns-]mﬂ'lc'sis and
alsn providing vast leaf canopy for accumelation,
shsorption and impingement of air pollutants o

minimize the ambient environmentsl air pollution
teval (Suvarna ¢ al,, 2008). They are the best dust
collectors. Plant leaves are the ideal indicator Lo
measure the degree of air polfution and most plant
have exhibited various physiological changes before
showing any visible symptom in the leaves. Accli-
miatization of plants to air pollutants might change
their morphological strueture such as thicker epider-
mal cells anl longer trichomes (Steubing f af,, 1989,
Dohmen ef al.. 1990; Ranghuti, 2003). According to
various reports many plant species such as Mangifers
indice (Mango), Pinus rexburghii (Chir), Th HjR
pecidenfalis, Tamarindus indica (Imii), Crssin fistula
(Amalias), Dalbergia sissoo (Sishu), Querens sp, (Oak),
Bawilunin recempse (Kanchan) ete, act as air pollution
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Abstract: Pesticide (a type of biocide) is any substance or a mixture of several compounds produced to control or to
kill various unwanted species of animals and plants. Even in modern days pesticide is the ultimate and easy choice
for preventing a vast range of agricultural pests. But the indiscriminate use of these synthetic chemicals in
agricultural field has created serious problems to the target as well as to the non-target organisms living in
agricultural field as well in the nearby aquatic bodies like river, pond, stream etc. Fish, the important source of
protein, is highly affected by the agricultural usage of different classes of pesticides. On pesticide exposure fish
respond biochemically by altering the level of DNA, RNA, liver and muscle glycogen. Several enzymes like
acetylcholine esterase, alanine aminotransferase, aspartate aminotransferase activity also changed by different
classes of pesticides. Haematological parameters like RBC count, WBC count, mean cell volume, haemoglobin level,
blood glucose level act as important biomarkers during the assessment of toxicity caused by pesticide. Several
studies reported that major organs like liver, kidney, spleen, brain, intestine of fish are highly affected by pesticides.
Hypertrophy, necrosis, pyknosis of hepatocytes, fusion of primary lamellae of gills and atrophy of epithelial cells of
intestine are the most common histopathological symptoms caused by pesticides. The immune system of fish
respond to pesticide entry into the biological system by altering the expression level of several parameters like
immunoglobulin, complement protein, lysozyme activity and others. Besides these physiological parameters there
are various behavioural parameters which are the primary responses of fish on pesticide encounter. So, these
responses against pesticides can act as vital biomarkers for the assessment of toxicity of a pesticide in biological
system. In this mini-review, the biological responses in terms of biomarkers of effects have been discussed due to
the exposure to chemical pesticides in fish.

Keywords: Pesticide, Biochemical, Immunological, Histopathological, Behavioural biomarker
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Introduction

A huge number of synthetic chemical pesticides

having diverged chemical structures and
properties are frequently applied in agricultural
fields to control the pest population. These

pesticides are used to kill a target organism,

particularly the pest, but in most cases directly or
indirectly these also affect several non-target
organisms (Bhatnagar et al, 1992; Tudi et al,
2021). A number of studies reported that only a
proportion of the applied

small chemical

184
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Abstract: Ayurveda provides in-depth knowledge of the human structure and treatments for disorders. The
Charaka Sambhita, Susruta Samhita, and Vagvat Samhita are three important Ayurvedic writings that offer priceless
insight into this subject. The Susruta Samhita serves as a foundational text on human anatomy and contains the
oldest documented surgical education. Susruta sheds insight on the differences between sira (nerves), dhamani
(blood vessels), and srotas (channels), as well as their functions and interactions. In modern medical study, the
elucidation of the classical anatomy related to these aspects is very significant. Neurological advances can be greatly
aided by an understanding of the complex interactions among the sira, dhamani, and srotas. The present review
aims to highlight this classical anatomy and its relevance to the present-day understanding of the human nervous
system. By exploring the insights provided by Ayurvedic texts, we strive to bridge the gap between ancient wisdom
and modern medical research. This endeavor has the potential to enhance our comprehension of neurology and
potentially lead to new approaches for the prevention and treatment of neurological disorders.

Keywords: Ayurveda, Sira, Dhamani, Srotas, Medical Research
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Introduction

The field of surgery necessitates a thorough
understanding of the human body's complicated
Susruta, a notable ancient Indian
respect of
anatomical knowledge through his revolutionary

processes.
physician, contributed much in
work on human corpse dissection and its
relationship to circulatory networks. Prior to

Susruta, animal dissections were the primary

source of anatomical information. Susruta's
detailed observations and documentation of the
dissection procedure on human cadavers, on the
other hand, constituted an important milestone in
the evolution of anatomy in India. His fundamental

work in this discipline earned him the moniker
512
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Abstract

Using NFHS-4 data, this study explores the determinants of maternal health care programmes for
eastern states of India, which include prenatal care and hospital delivery. To reduce unobserved
heterogeneity in the analysis, we employed the Full Information Likelihood Method, also known as the
Joint Estimation Technique, in conjunction with individual probit models. Like other studies, we found
place of residence, wealth, caste, religion and level of education as significant contributor for demand
for both services. But, unlike earlier studies, we found that women's age increases the use of prenatal
care and hospital delivery, and the child's birth order influences getting prenatal care. To increase the
utilisation of maternal health care services, we recommend investing in health infrastructure, increasing
the Janani Suraksha Yojana (JSY) subsidy amount and coverage of the Janani Shishu Suraksha Karyakram
(JSSK) scheme, and promoting awareness about various government programmes among women
through the Accredited Social Health Activists (ASHAs).

JEL Codes: 1140, 1150, 1180, O150

Keywords
Maternal health, women’s health, newborn health

l. Introduction

The quality of life of the future generation is associated with the well-being of both the mother and the
newborn. For thisreason, the Millennial Development Goals by the United Nations focused on increasing
hospital delivery and reducing catastrophic events, which recently led to some improvement in the
maternal and newborn mortality figure. However, in devel oping countries, apart from many supply-side
constraints, many healthcare services meant for women and children are still underutilised, despite the
critical need for those services. Asaresult, these countries still experience considerable cases of maternal
complications and fatalities, which need to be urgently addressed. Asawoman hasto go through different
stages during childbirth, in each stage, it is absolutely necessary that the mother getstotal carefor her and
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ABSTRACT

Plant tissue culture plays an extremely important role in contemporary plant biotechnology due to its
potential for mass production of enhanced crop varieties and high yield of significant secondary metabolites.
Utilizing biotic and abiotic elements, several attempts have been made to increase the efficiency and output
of plant tissue culture. Due to its efficacy in microbial cleaning and the increase of secondary metabolites,
the use of nanoparticles as elicitors has recently attracted interest on a global scale. Nanoparticles are objects
with a nanometric dimension; they have distinct physico-chemical characteristics. Among all nanoparticles,
silver nanoparticles (AgNPs) are well-known for their antibacterial and hormetic properties, which, in the
right doses, improved plant biomass and promoted the accumulation of secondary metabolites. The
assessment of the application of nanotechnology to plant tissue culture is the main objective of this review.
The emphasis is placed mostly on the augmentation of secondary metabolites, their impacts on plant

development and biomass accumulation, as well as their potential mechanisms of action.

Key words: Plants, Secondary metabolites, Silver Nanoparticles, Tissue culture

Introduction

In the 21%century, plant biotechnology has fulfilled
various expectations of modern science to improve
the quality of plants through tissue culture tech-
nique. In this technique plant cells, tissues or organs
are grown in the artificial nutrition media under a
controlled environment and aseptic condition for
the generation of in vitro plants. This technique is
very much useful to improve agriculturally pro-
duced crop varieties for enhancement of their crop
quality, yield, resistant ability against environmen-
tal stress and pathogenic attack to develop disease
free in vitro plants (Ali et al., 2016; Singh, 2018;

Bidabadi and Jain, 2020). The enormous success be-
hind the plant tissue culture is only because of “Toti-
potency’ i.e., ability of a plant cell to regenerate
whole plant through cell division and cell differen-
tiation, unlike animal cell (Ali et al., 2016; Bidabadi
and Jain, 2020). The presence of secondary
metebolites like alkaloids, phenolics, steroids, vola-
tile oils etc in pants have made them meridionally so
important (Fouad et al., 2021; Khan et al., 2021). The
quantity of secondary metabolites in plants has been
enhanced through plant tissue culture and those in
vitro derive plants are useful for pharmacological as
well as industrial purposes (Rahmawati et al., 2022).
The quantity of secondary metabolites in plants can
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Abstract: The growing worldwide population has increased the demand for housing development in cities, suburbs,
and rural locations. This tendency, combined with the slow but steady march of urbanization and globalization, has
given rise to a distinct "night lifestyle” in which people engage in various recreational activities late at night and
early in the morning. While much research and intervention has focused on air, water, soil, and noise pollution, light
pollution has yet to get much attention. Light pollution has an impact on various physiological, behavioural,
psychological, and ecological processes in both land and marine environments. This review will investigate the
numerous forms and sources of light pollution, and its wide-ranging consequences on plants, animals, and human
health. By doing so, this review paper hopes to raise awareness of the seriousness of light pollution issues and their
influence on daily life.
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Introduction

Outdoor lighting has an unexpected side effect cycle and seasons), changes the nocturnal

known as light pollution, which happens when
light is used
inappropriately. Sky glow, trespass, glare, uplight,
and clutter from city lights are the five
overlapping elements of light pollution (Kaushik et
al.,, 2022). Light pollution is defined by Rich and
Longcore (2006) as artificial light that interferes
with natural light cycles (such as the day and night

artificial excessively and

component of the environment, or illuminates the
thus behaviour,
biological rhythms, physiological processes, and
ecosystems. Ecologists use the phrase "ecological
light pollution” to emphasise the negative impact
of excessive unwanted artificial light on natural
biodiversity, which leads to an unbalanced
ecosystem (Longcore and Rich, 2004).

environment, and affects
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Abstract

We present a theoretical study on optical bistability (OB), optical multistability (OM) and
tunable all-optical switching in a four-level cascade type atomic system. The density matrix
formalism is used to find out the response of the probe laser field. We explore OB and OM
under unidirectional optical ring cavity configuration. A comparison between the effects of
electromagnetically induced transparency and electromagnetically induced absorption windows
on OB is presented. The threshold of OB and the hysteresis width can be tuned effectively by
adjusting the applied coherent fields. A transition from OB to OM and vice-versa can be easily
achieved by tuning the field parameters and the atomic cooperation parameter. Dynamic control
of the probe laser propagating through the medium has been investigated. We also demonstrate
conversion of a continuous wave input probe field into output switched pulse. The ON/OFF time
of the switched probe pulse can also be controlled by tuning the field parameters.

Keywords: three-photon transition, electromagnetically induced absorption, optical bistability,

optical multistability, all-optical switching

(Some figures may appear in colour only in the online journal)

1. Introduction

Optical bistability (OB) and optical multistability (OM) have
drawn huge attention from the researchers over the last
few decades. OB was first observed by Gibbs er al in
1976 [1] while working with sodium filled Fabry—Perot cav-
ity. Since then, the researchers have shown great interest
in OB due to the variety of its potential applications in
optoelectronic devices [2-4] and all-optical devices such
as all-optical switches, transistors, memory elements, logic
circuits etc [5-7]. OB has been studied both theoretically

* Author to whom any correspondence should be addressed.

1361-6455/23/185401+11$33.00  Printed in the UK

[8-19] and experimentally [20-25] in various two-level and
three-level atomic systems. Using three-level atomic systems,
Harshawardhan and Agarwal demonstrated that field-induced-
transparency and quantum interference effects could signi-
ficantly decrease the OB threshold [9]. The effects of the
phase fluctuation [10, 11] and squeezed state fields [12—14]
on the OB have also been studied subsequently. Li discussed
the effects of the microwave field and the coupling field on
the threshold intensity of bistablity and hysteresis [15]. The
effect of spontaneously generated coherence (SGC) on OB
has also been studied widely [16—18]. Joshi and Xiao repor-
ted the observation of OM in three-level A-type rubidium
atoms kept in an optical ring cavity [22]. They also studied
temperature dependence of the input-output characteristics

© 2023 IOP Publishing Ltd
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Avehetypal Ceitieism wnd Tnd b
Liternturer An Overview

P Susamtn Koo Baedhnn
Ansoeinte Prodimor
Depurtment of Fngelish
St Vidyssgpune Collepe, West Bengnl

I Intraduction

The present paper sttempts o degl with weehetypnl
eritivisme or myth evitielso oo ds will, B s oped, give an
p better understionding of the theory an Tound in the
existing literatuee, With the help ol e dden to e gathered
from the maalysis of wechetypal ceitielsm mul iy npplieation
i literary annlysis we will tey too mnhe o preliminaey
survey of literatures both in Tndion Faglish s Tndinn
regional  lanpuages. 10 will mwke o onderstand e
importanee of this evitieal appronch so -l ns Indinn
literntures are coneerned,

2 Archetypal Criticism: A Briel Survey

Archetypal eriticism s the investigation and nmalysis of
arehetypal il rli:flllil‘H] narrndive or disconrse patterns,
character types, themes and models in literary tests and
their recurrence in those texts, But before we procead to
discuss arehetypal eriticism in detail, let us look at the
definitions of archetype und myth, Theses definitions will
help us understand the Inter discossion,

The word “wrehetype’ is derived from the two Greele words
wrche’ (meaning begraning) and “type’ (meaning o model)
sl thus it generally menns an original model or pattern,
To put it in other words, ‘mrechetype’ means “the nost

typical or perfeet example of o particular kind ol person or

thing' (OALD). In Jiterature arehetypes are those imanges,
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93 | TheIndian Journal of Arabicand Islamic Studies  Jan-June 2019

ISSN: 2456-1215

5 g \’l

Interpretation of “21u:2 4% 5 5d 41 &)

(Indeed, Allah is needy, while we are free of need)

»...Maulana Nasim Zahir Islahi?

Tr.: Dr. Mohd. Mo‘atasim Azmi?

Allah says quoting the saying of Jews in chapter Ali-‘Imran:
By N 24085 106U o TR 2 s 4T ) 156 il O35 m\cw
) AT D18 155 55 &

Tr.: Allah has certainly heard the statement of those [Jews]
who said ‘Indeed, Allah is needy, while we are free of need.’
We will record what they said and their killing of prophets
without reason and will say ‘Taste the punishment of the

g

Burning Fire’.

The following incident, narrated by ‘Abdullah ibn ‘Abbas is
guoted in interpretation of this verse:

“One day Abu Bakr Sidditg went to a Jews’ school. He saw that
many people were gathered around a man named Fakhkhas
ibn-i-‘AzGra’ who was a great scholar of the Jews. Abl Bakr
told him “Fear Allah and embrace Islam, by God! You know
well that Muhammad (PBUH) is the Messenger of Allah. He is
mentioned in your Devine books of Taurat (Psalms) and
Zabar.” Fakhkhas replied: O Abu Bakr! We are not dependent

1 The author teaches Qur’an and Hadith in the famous institute of
A‘zamgarh (Madrasah al-Islah)

2 Guest Lecturer, Department of Arabic, University of Burdwan, West
Bengal, India, Member of 1JAIS

3’Ali-Imran: 181
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A review of Combining Ayurvedic Therapy with
Nanoparticlesand Temporary Drugs.

Dr. Hemanta Saha?, Uttam Kumar Sen?, Dr. Chandrik Malakar?, Dhaniram Biswas? and
Dinesh Kumar Das®*.

1 Assistant Professor, Dept. of Botany, Suri Vidyasagar College, Suri-731101,W.B.
2 Assistant Professor, Dept. of Zoology, Suri Vidyasagar College, Suri-731101,W.B.
3, Assistant Professor, Dept. of Sanskrit, Suri Vidyasagar College, Suri-731101, W.B

ABSTRACT

Ayurveda and other Indian medical systems use metas, although their use may also be traced back to the
Chinese and Egyptian civilizations around 2500 BC. Ayurveda has been used on the Indian subcontinent since
the 7" century. Bhasma is a special Ayurvedic metal/mineral preparation that is processed in a herbal juice or
decoction. Herbal animal derivatives are typicaly administered as Bhasma. Bhasma is the Sanskrit word for
burning ash. After going through a difficult washing procedure, the raw material goes through a reaction phase
where additional minerals and herbal extracts are added. Bhasma refers to a variety of concepts, including
preserving optimum alkalinity for optimum health and neutralizing damaging acids that cause disease. Bhasma
doesn't undergo metabolization, hence it doesn't rel ease any negative.

Keywords - Ayurveda; bhasma; nano-particle; shodhna; marna; standar dization.
INTRODUCTION

One of the earliest medical practises on the Indian subcontinent is ayurveda. Bhasma is Suvarna Bhasma,
Makhika Bhasma, Abrak Bhasma, Tamura Bhasma, and Loha Bhasma, according to the classical conjecture.
These Bhasma are nanometer-sized, according to particle size studies, X-ray diffraction and transmission
electron microscopy. These Bhasma are non-toxic when used in therapeutic levels and can be seen of as
nanomedicine.

One billionth is the meaning of the unit prefix nano (symbol n). In the metric system, this prefix is typicaly
used to indicate a factor of 10-9 or 0.000000001. Units of time and length are frequently used as prefixes in
science and electronics M- With several advancements in nanoscale medicines, biosensors, implantable devices,
and healthcare, nanotechnology has emerged as a major force in medical and healthcare innovation (2%

Swarna Bhasma in Ayurveda:

Traditional Ayurveda remedy Swarna Bhasma (Baked Metal), also known as Suvarna Bhasma, contains nano-
and colloidal gold particles. It has been used for many years in India to treat conditions like diabetes,
rheumatoid arthritis, and nervous system diseases [*%. Due to the up to 98% gold content, it is one of the most
expensive Ayurvedic medications. The ancient use of gold has been found to provide a variety of medicinal
benefits, including rejuvenation, aphrodisiac, and life extension. Enhances both number and quality & 7 .
Additional characteristics aso aid in the treatment of a number of illnesses, including rheumatoid arthritis,
diabetes, and nervous system issues (¥ . It is aso regarded as a superior heart tonic, aids in the treatment of
overall weakness, low blood pressure, and diminished cardiac pumping capacity.
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Floral Biology And Pollination Of Vigna Catjang
Endl.

Hemanta Saha*

'Department of Botany, Suri Vidyasagar College, Suri- 731101

ABSTRACT

Flower biology studies various floral characteristics, such as flowering time, flower morphology, number of
stamens and type of anther dehiscence, number of pollen and ovules, presence of nectar and odor to determine
reproductive success. Study the contribution of flowers to flower biology is related to pollination
mechanisms. Floral biology and pollination are prerequisites for fruit and seed formation and for the
development of various preservation protocols. The aim of this study is to elucidate the flower biology,
flowering, pollen production and flower visitor foraging behavior of Vigna catjang Endl. Seeds of
economically important plants belonging to the legume family and used as legumes.

Key words: Flower biology, pollination mechanisms, pollen production.
INTRODUCTION

Flower biology studies various floral characteristics, such as flowering time, flower morphology, number of
stamens, type of anther dehiscence, number of pollen and ovules, presence of nectar and odor, to determine
reproductive success. Study the contribution of flowers to Flower biology is related to pollination
mechanisms. Pollination, the fundamental force of genetic modification of flowering plants, plays an
important role in plant breeding programs. In angiosperms, the pollination machinery usually develops in
three stages: the release of pollen from the anther, the movement of pollen from the anther to the stigma, and
finally the normal placement of the pollen on the surface of the stigma,.followed by pollen germination. The
pollen grains that make up the next stage begin fertilization. The evolutionary success and survival of
angiosperms depends on the efficiency of their reproductive capacity, and plants have evolved a wide range
of reproductive strategies to optimize fitness.

Detailed knowledge of flower biology and pollination is therefore a prerequisite for fruit and seed formation
and for the devel opment of various preservation protocols.

The purpose of this study is to elucidate flower biology, flowering, pollen production, and visitor foraging
behavior in Vigna catjang Endl. It belongs to the legume family and is an economically important plant
whose seeds are used as legumes. In the form of sweets, it is used for leukemiaand low energy. Cowpea has
been a staple food and an important source of protein in many cultures since the Roman Empire. It was the
most widely grown bean for human consumption in the old World (Khare 2007, Allen and Allen, 1981).

MATERIAL AND METHODS

Different flowering seasons, such as flowering, anther dehiscence, and pollen release, were examined using
methods proposed by Mathur and Mohan Ram (1986), Reddi et. al. (1988). Pollen productivity, evaluation,
and the role of flower visitors in pollination were studied using methods proposed by Mandal and Chanda
(1981). Descriptions and terminology for pollen morphology, and stigmatization, were developed
accordingly by Erdmann (1960), Heslop Harrison and Sivannah (1977) and Heslop Harrison (1981). Pollen
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psychology and ESL Teaching:

istic .
Humét gome Reflections

Susanta Kumar Bardhan®

Abstract

in the second half of the 20* Century, Cognitive ps‘_w:h'u'qu}u Chomsky’s
Transformational Generative Linguistics model rew:rulutmmzed_the field 1_:.f
language teaching across the world. The teac:hipg of English {lfm in
terms of approach, method, materials and evaluation has no exception to
this effect. ELT underwent changes from Structural or Audiolingual
method of teaching to Communicative Language Teaching (CLT) which
is considered to be interactive, lively and effective in the classroom
teaching-learning as it focusses on the active involvement of the learners
in the learning process, It is evident that CLT does not address the self-
and-soul of the learner which constitutes in a way the moral, mental/
psychological, emotional, intellectual, COGNITIVE and spiritual aspects
of an individual human being. Humanist psychology that arose in the

1950s onward as a reaction to the Freudian psychoanalysis,
behaviourism and cognitivism addresses all the HUMAN aspects
critically and comprehensively by adopting a more positive and holistic
approach to human existence. It added a new dimension to all the
branches of education including ELT. In the present paper we will
attempt to explore how the fundamental principles of humanistic
psychology have contributed to the development of WBBSE English
textbooks and teaching-learning of Class 1X and X based on ICON and
PEACOCK Models.

Keywords: behaviourism, congitivism, humanism, ELT, linguistics, etc.
1. Introduction

In the second half of the 20" Century Cognitive psychology, Chomsky
Transformational Generative Linguistics model (which is also cognitive
in nature) and other branches of linguistics such as sociolin guistics

- , . Enall Suri
Dr Susanta Kumar DBardhan' is an Associate Profissor ol English 8!
Vidyasagar College, Suri, West Benpal.
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Relevance & impact of carvaka philosophy in modern

age

Biswajit Rgj

Abstract

The history of Indian atheism is as primitive as spiritualism or idealism. At first, skepticism was found in
the Vedas. The theories of Carvaka philosophy depends on the thought of agnosticism, skepticism and
atheism. According to them physical pleasure is the ultimate goal of human being. There is no place of
hell, heaven, rebirth, rituals, god etc. in their philosophy. This philosophy is totally based on perception,
sometimes perception based inference. It seems that, most people of modern age is living that kind of life
which is full of materialistic pleasure. So, the present impact or relevance of Carvaka philosophy in
modern human thoughts should be realized. In this present research an attempt is taken to observe the
impact and relevance of Carvaka philosophy in the thoughts and life style of modern human being.

Key words: Carvaka, pleasure, materialistic

Introduction

In Indian Philosophy, it is not possible to define a certain period of materialistic thought. Like
Phoenix, it has been again and again resurrected itself and its existence has been felt through
the ages. The existence and rise of materialistic thought in the vast premise of spirituaistic
thought, can be compared with a revolution without any exaggeration.

We are al well acquainted with the word revolution. Revolution can emancipate society from
its many impediments. This revolution is not an incoherent or parochial phenomenon. When
exploitation, torture, immorality goes beyond the endurance limit, then longtime accumulately
anger explodes like a canon. History proves that the exploited, humiliated, oppressed class has
used revolution as the last weapon for their existence. They has participated in rebellion for
their rights and freedom. We have seen how this revolution has different faces at different
times, like — religious revolution, freedom revolution, language revolution, intellectual
revolution. When religion becomes a weapon for fear and greed, Carvaka objects to this
immorality. Carvaka, the rebellious voice who has risen above religious fear and greed,
showed the courage to say ‘no’ to ‘no’. Being born as a living being, they focused on fulfilling
the basic needs. They propagated the need to provide food, shelter, home above everything.
They do not want to force anyone to hold on their heart’s desire and stomach’s hunger. Those
who are fighting for their existence in sweat drowned body (sometimes blood smeared body),
it is not possible to them to romanticize the full moon in an empty stomach, so it is not
possible to be areal spiritualistic or idealistic in empty stomach. Materialism and spiritualism
fight on this plain. Spiritualism leads you to think, but it doesn’t satiate your hunger, provides
your foods; it talks about salvation after your life on earth; it does not advise you on earthly
happiness; it advises you to refrain from earthly sensory experiences in this life to get
happiness in next life. It is where the rebellious voice announces the revolution. Carvaka is the
pioneer of this revolution. Though, Budhdhists and Jainists contribute to it in a different way.

Relevance & impact of Carvaka philosophy: Hearing the word Carvaka a feelings arises in
our mind like Sharadvata at the entrance of the palace of Dushyanta:

“Abhyaktamiva snatah sucirasucimiva prabuddha iva suptam.
Baddhamiva svairagatirjanamiha sukhasmginamavaimi.” ™

~152~
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DIGITALISATION AND ITS IMPACT ON SANTALS’ ECOLOGY :
A PHILOSOPHICAL OUTLOOK

Mr. Dasarath Murmu
Assistant Professor, Department of Philosophy
Suri Vidyasagar College, Suri, Birbhum, West Bengal, India
Email — dasarathmurmul@gmail.com

Abstract: The Santals are one of the Adivasi communities of India. Their way of living and cultural identity is
uniqueness. Their livelihood and survival isintimately linked with Nature. Their life co-exists with Nature, not
in the way to dominate Nature but to have mastery over Nature so that the life, both human and non-human,
can be preserved without depletion. In this way, interconnectedness with the natural environment makes their
life as eco-friendly. However, dowly, due to the nationalisation of non-timber forest products, some forest
goods have gained market value, and are now included in trade to earn cash money.

In this paper, an attempt is made to understand the Santals’ ecology philosophically, and how their
way of lifeisthreatened dueto digitalisation. For example, many Adivasis/Tribalsin Odisha, especially Santals
whose subsi stence depends on collection of sarjom sakam (leaf of Shorea robusta) and making plates and bowls
out of them, are directly affected by GST. Further, Adivasi/Tribal communitiesin central India depend on tendu
leaf (Diospyros melanoxylon) collection for subsistence but owing to the implementation of GST on it, their
rights to these have been abrogated. In contemporary India, due to the notions of the modern devel opment,
globalisation and industrialisation through the corporate houses, the trade and infrastructure is designed to
feed its personal profit interests. The consequenceisthat Adivasis/Tribals gets deprived. The strategy of Indian
development, globalisation, and industrialisation ultimately means Adivasis/Tribals being alienated,
marginalised, and oppressed. The anthropocentric conceptions of modern development and globalisation
depleted the ecological balance and destroyed the traditional Adivasi/Tribal environment of holistic, integrated
and elementary harmony between Nature and Culture. And such evasive actions erase/suppress the very life of
indigenous group identities and knowledge networks.

Due to lack of cash during demonitisation Adivasi/Tribal daily labourers did not receive their wages
on regular basis, notes of smaller amounts, in particular. They felt that banking transaction are just for the
wealthy as if the amount hacked or deposited money will not get back in time. They have to spend the entire
day for withdrawing money. Again, majority of their survival depend upon daily works. So, they used the new
technology only for entertainment purpose. Further, modern technology changed their agriculture model as
instead of using available traditional fertiliser from their locality they are using modern fertiliser these days.
They aretaking modern medicinein place of locally availabletraditional ones. I mitating the modern music and
musical instruments they are avoiding their traditional style. Furthermore, advent of social media the majority
of Santal youths are addicted in Face book and WhatsApp and increasing thelack of interest in work. Moreover,
as modern wine has come in the market they are gradually not consuming homemade rice beer.

Key Words: Santals, Ecology, Digitalisation, Mastery and Dominance, Modern Devel opment.

1. INTRODUCTION:

The Santals are one of the Adivasi communities of India with unique cultural identity. Their entire livelihood
along with survival efficiency isintimately linked with Nature. The existentia establishments as economical life, foods
and drinks, dwellings, festivals, ceremonies, culture, religious beliefs and rituals are immensely related with Nature.
Their life co-exists with Nature, not in the sense of domination but to have mastery over Nature so that the life, both
human and non-human, can be preserved without depletion. The behaviour of conjunction endeavoured their relation
with the natural environment makestheir life eco-friendly. But, gradually, afew forest produce acquired market interest
as a result of nationalisation of non-wood forest goods. Because of this change, the Santal inhabitants involved
themselves in the trade system avoiding their traditional way of earning. Furthermore, in contemporary India, the need
of land for development isforcing Adivasis/Tribals especialy Santalsfor displacement. And landless Santal s have been
rising rapidly. Asaresult, in the name of development they are getting deprived.
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THE WORLD VIEW OF TRIBALSAND BAULS: A COMPARATIVE
STUDY WITH SPECIAL REFERENCE TO SANTAL AND LALON
FAKIR

Mr. Dasarath Murmu
Assistant Professor , Department of Philosophy, Suri Vidyasagar College, Suri, Birbhum, West Bengal, India
Email: dasarathmurmul@gmail.com

Abstract: The Tribals are the Adivasi communities in India having distinctive way of living and cultural identity.
On the other hand, the Bauls are mainly residing in West Bengal and Bangladesh, having their own lifestyle. Their
way of life, religious beliefs and culture emerged out of their everyday life. Furthermore, their ecology and
supernatural world are derived from the concrete understanding of natural environment as well as social
environment, which are the essence of their existence. As a result, their society is devoid of discrimination and
untouchability. For example, Santal philosophy and the philosophy of Lalon Fakir are the aggregate of hospitality,
solidarity, opennessto other religions, connectedness and joy in simpleliving celebration of life through festivities,
and so on, intheir own way.

Key Words: Tribals, Santals, Bauls, Lalon Fakir, Smple Life.
L J

1. INTRODUCTION:

The primitive/old inhabitants of India are known asthe Adivasis. So, they are considered to be the first/origina
residents of the land in India. They are aso known as Tribals, having native to the soil. According to the Constitution
of India, Adivasig/Tribals are classified as Scheduled Tribes. They have a distinct culture and worldview of their own.
They constitute a significant portion of India’s total population. India is the abode of many Adivasis/Tribals, who reside
in the rural locations as well as in the areas adjoining forests and mountains of the country. Their livelihood, religion,
customs, and tradition have enriched the cultural landscape of India. The Santals are one of the Adivasi/Tribal
communities of India belonging to the Proto-Astraloid, having a distinctive way of living and cultural identity too.

On the other hand, the Bauls live primarily in West Bengal and Bangladesh, and have their own lifestyle. Their
way of life, society, and religious belief have originated from their daily life. Furthermore, their ecological and spiritual
life stems from the practical perception of both the natural environment and the social climate, which are the core of
their life. Asaconsequence, their society is non-discriminatory and is stripped of untouchability. For example, especially
the Santal philosophy and the ideology of Lalon Fakir is the sum of hospitality, unity, tolerance to other faiths,
communication and joy in simply celebrating life through festivities, etc. Here in this article an attempt is made for a
comparative study to understand the philosophy of Adivasig/Tribals as well as philosophy of Baulg/Fakirs in general
and Santals and Laon Fakir in particular.

2. WAY OF LIFE OF ADIVASIS/ITRIBALS:

The Adivasis/Tribals of Indiafor example, the Gonds, Santals, Mundas, Hos, Uraons, Mahalis, Koras etc, have
almost resembling manner of sociocultural observance that co-exist with the agricultural and natural cycle. Their feasts
and festival s are the consequences of their age-old material understanding in connection with the land, water and forest.
The existence and living of the Adivasi/Tribal communities rely on relating to land, forest and ecological environment.
In that way, they unify their philosophy of life cycle coincides with the agricultural wheel throughout the year based on
the natural phenomena.

Further, they are so dependent on forest that their whole economy runs around the forest environment. They
feel more securein the surroundings of theforest becauseit providesthemfood, shelter, drink, raw materialsfor building
huts, basket weaving and herbal medicines, and so forth. For example, they construct their houses with several wooden
logs, bamboo and branches of trees available in or near the forest. The roof of their house is sometimes thatched with a
kind of locally available grass, and palm leaves. Thus, all these natura things are collected by them from or nearby
forest for constructing their dwellings. Their food chart is also very much enriched with the forest products such as
roots, tubers, flowers, leaves, mushrooms, honey, etc, which they collect from their immediate natural environment.

The festivals of Adivasig/Tribals are mainly seasonal and coincide with eventsin the agricultural cycle. Some
of these festivals are: Karama, Sarhul, Sohrai, Maghe, Phagua, Dhanbuni, Hariyari, and so on. All these festivals of
them are often interconnected with the annual agricultural cycle. For all primitive societies, festivals have had religious
significance. The tradition of the Adivasig/Tribals to honour the ancestors shows clearly the role of the festivals in
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Studies on Esterase and Peroxidase activity of Lens
culinarisMedik. in relation to Stigma Receptivity

Hemanta Saha’
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* Author for Correspondence

ABSTRACT:

The current study determined the esterase and peroxidase receptivity of Lens culinaris Medik. an economically
important pulse crop from the Fabaceae family, in order to determine the stigma receptive period and the
correlation of stigma receptivity with the activity of esterase and peroxidase on the stigma surface in order to
provide information for fertilization as a basis for plant breeding. It bloomed from December to February and
normally opened between 18:00 and 19:00 hours. After flower opening, anthers dehisced through a longitudinad
dit. A single flower produced approximately 7000 pollen grains. The stigma was wet-papilate. Nonspecific
esterases and peroxidase were found in dense concentrations all over the surface of the stigmatic head and in a
dispersed pattern just below the stigmatic head.

Key Words: Stigma receptivity, stigma receptivity, wet-papilate, nonspecific esterases.
INTRODUCTION:

Susceptibility to stigma can be measured by in vivo germination, esterase and peroxidase activity. Interactions
between pollen and pistils play an important role in sexual reproduction in flowering plants. Pollen grain
production and dispersal have biological and genetic effects on high-quality fruit and seed production.

Stigma receptivity is a key factor for successful completion of post-pollination events. Generaly highest
immediately after flowering, the duration of receptivity varies among species and is affected by temperature and
humidity (Shivanna and Johri, 1989). The stigma generally aids in hydration and germination of pollen from its
own species and closely related taxa (Heslop-Harrison, 1981).

The receptive surface of stigma contains extracellular proteins, either as membranes in dry stigma or as part of
the exudates in moist stigma (Harrison and Shivanna, 1977; Heslop-Harrison, 1981; Shivanna and Johri , 1985).
Esterase and peroxidase are important

The constituents of stigma surface proteins and their presence are associated with stigma sensitivity. Therefore,
the stigma receptivity for in vivo pollen germination of Lens culinaris Medik.

The legume family in terms of esterase and peroxidase activity at various times after flowering is of paramount
importance for the biology of sexual reproduction.

We also aimed to establish alink between esterase and peroxidase activity and susceptibility to stigma (Stone et
al., 1995; Lavithis and Bhalla, 1995; Choudhury et al., 2012).

MATERIALS AND METHODS:

Stigma receptivity is an important stage in flower maturation and can significantly affect pollination rate and
pollination success at different stages of the flower life cycle. Susceptibility to stigma was observed using the
standard method of Joshirao and Sagji (1989). For this purpose, stigma were first fixed with alcohol acetate
(1:1) and softened with 4N NaOH until the tissue was soft. They were then washed and mounted in 0.05%
destained aniline blue in 0.5M NaH2PO4. The tissue was flattened with light pressure and removed for
mi croscopic observation.
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Those hands are cold-but if thy notes divine

May be by mortal wakened once again,

Harp of my country, let me strike the strain '
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Man is unigque creation of nature. Being a social creature, he has no identity as human
baings owside of sociery. Man has built the soclety as a reswlt of mutual cooperation.
Rabindranath believed that man is infinite potential Human boundaries cannot be defined
The fleld of creativicy is where peaple are free Rabindranath speaks of two entities in

human beings One of them is individual self’ and the other is Supreme self, Individual seff

are busy with daily worldly iife. In terms of biplogy. man is a living being, like other
animals;, he has funger and thirst. Other creatures or imans are his oppenents in this
case, Other animals want to share in its consumption. Here man is only a prominent being
and to fum the refigion of the body s the religion of man, These people are enjoyable,
powerful amd selfish creatures. Supreme self-work of the cosmopolitan being is to inspire
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A Pragmatic Crtical Study of Mahesh Dattani’s Fing
Solutions

Susanta Kumar Bardhan*

Absiract

Mahesh Darteni is undoubtedly one of the major dramatis in the contemporary fndian
English Literature, He stavted eompoying and divecting dramas in 1970x and siill now he
is equally engaged in the same. His maior eramas e direcied 1o criticize the
contemparary sacio-political and socio-cultiral issues affecting fndia's basic life, His
drama Final Soluiions is one such drama concentrating on the issue of communal
tension berween Hindus and Muslims and exploration of ways and means to solve this
which is alarmingly India's integrity. In the present study, as the tiile suggesis, we will
aitempt to study this pepular text mainly from point of view of semiotics and pragmatics.
In course of study we will iry to show how the stage properties and speeches function in
the development of the action of the play and how the characters reveal thelr deep sense
relating lo communalism and grapple in the midst of that in order to find probable
soluiton(s) lo this burning crisis.

[} Scanned with OKEN Scanner

Kepwaords: semiafics, pragmatics, speech acts, communalism, partition, violence, elc.

Introduction

The cognitive value our literary-critical practices resides not in the
deliverance of truth, but in the production and attempt to give sense o these
vigions themselves. We might call the call sort of knowledge our eritical practices
gives us ‘humanistie” knowledge: knowledge of how we ghl-r: m-l:anring various
regions of human circumsiance. - - - search for truthr is a prior cultural
accomplishment: the construction of varying ways of taking our world to be.
.- John Gibson (2006 449)

Mahesh Datiani {1958-) is, without doubt, an nutsiandhg!yrnnd ins[gl'-ﬂﬁ:ll.f}r r.iJ:h
dramatist and drama-performance direetor in the contemporary _I:mimn drama in Engihsh.
His math-breaking plays expose the issues or problems affecting the human relations,

!5. P al. religious and psychological aspects of unprivileged sections of the (mostly
oes. mm':n;- and thereby he with his unique and novel artistic and sociological insights
ur.baﬂ] En; i;“,r out the dementedfsuppressed human feelings authentically as well as
e : !II:- I;-IWTI: uses theatre as a medium Lo express or menifest the bizarre being faced
rEﬂhsEmﬂ'[; Imu nume of conilict between the ideals, communal tension, identity crisis,
py md:’h.- gay, sexuality, ete. alfecting the very basic foundation of contemporary
m:equ[:] 5:;;;';;:1;,- in general, Indian society in particular, We can classify the dramas of
}E!unr:::ni_ g theatre penius marked by innovation. dynamism and diversity. ilnm three
categorics namely. Stage Plays., Radio Plays and Screen Plays. He started his literary

career with his Where There's o Will {1988 dealing with mechanics of middle class

77| 1A e : .-'
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Yearly Shakespeare 2022; ISSN - 0976-9536

THE TRIAL SCENE (ACT IV, SCENE I) OF THE MERCHANT OF VENICE:
A PRAGMATIC STUDY

Susanta Kumar Bardhan

Linguistics, as we kmow, involves the scientific study of the constituents of language.
Language manifests in the form of writing and speech or utterance for communicating
messages, For the purpase of analyzing the specches produced during the (in-)formal
conversution syntax and sernantics are used to meaning based on structure in isolation but
the specches in contexts generate different meaning and different shades of meaning,
traced by T. L. Austin (1962), 1. R. Searle (1969), H. P. Grice (1957, 1975) and G. N,
Leech (1983) and others. Such study of the unterances in context from the perspective of
speaker, listener and the related matters has given birth o pragmatics. The fundamental
claim that the meaning of an expression or utterance should be equated with its use and its
desire to transcend waditional philosophical perplexities did not fugure in the linguistic
study before Austin's minute observation and analysis. No doubt, the Speech Act Theory
which is the offshout of pragmatics was first introduced by Austin (1962} in his book How
To Do Things With Words. Austin has classified speeches/utterances into two broad
calegones: Constatives and Performatives. According to Austin, constative utferances are
statements which describe events, process and state of affairs and these can be either true
or false, On the other hand, performative utterances are those which are used for doing
something by means of language. Looking into the limitation of such divisions of speeches
and thereby their evaluation on the basis of truth-falschood Austin and others have focused
on the use of language in social siteations. Later Searle has given a shape to the speech act
theory according 1o which “all ullerinces are performatives, In issuing an ufterance &
speaker can perform three acts simultancously:
1. alocutionary act: the act of using wards to form senlences, those wordings
making sense in a language with correet grammar and promunciation.
2 an illocutionary act: the intended action by the speaker, the force or
intention behind the words, within the framework of cerizin conventions.
3, aperlocutionary act the effect that an utterance has on the thoughts,
feclings, attitudes, or actinns of the hearer, (Degand 2006, p. 675)

Searle (1969) goes on 1o ¢larify this idea of specch act:
__ihe semantic structure of 2 language may be regarded as a conventional
realization of a series of sels of underlying constitutive rules, and ., .speech acts are

137
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